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SOME PROBLEMS IN THE STUDY OF HEREDITY IN
MENTAL DISEASES.* f

By HENRY A. COTTON, M. D.,

Medical Director, New Jersey State Hospital, at Trenton.

Without doubt, from the standpoint of prophylaxis, at least,

the most important aspect of psychiatry has always been the fac-

tor of heredity. It has been known for years, in a general way,

that heredity has played an important role in the etiology of the

psychoses, but we have been very far from having any definite

knowledge of the subject. We have, until quite recently, been

satisfied with vague opinions regarding " insanity in the family,'*

of those mentally affected, without due regard to the nature of the

malady in other members of the family.

The records of the patients in insane hospitals, even in those

hospitals pretending to do modern scientific work, are woefully

incomplete, inadequate and often inaccurate. In the older methods

of examination the statistical data regarding heredity, as well as

etiology in general, was based upon the statements of the commit-

ting physician. No attempt was made to inquire systematically

into these questions, and every one knows how unreliable such

statements received must have been. Even with modern methods,

but very little progress was shown, as the source of information

from the families of patients was also limited. The most con-

scientious work of the assistant physicians would fail to bring out

all the important factors of heredity. Often the husband or wife

of a patient was the only one who came to visit the patient, and

usually they knew very little of the family history of each other.

Hence, statistics made up from such sources, while much more

* Elaboration of a paper read by title at the sixty-seventh annual meeting

of the American Medico-Psychological Association, Denver, Colo., June

19-22, 191 1.

t This paper forms contribution number one of the Worcester State

Hospital (Mass.), Series of 1912, offered in compliment to Dr. Hosea
Mason Quinby on the event of his retirement from the Superintendency

after 20 years of service.
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accurate and complete than statistics collected as above, at the

same time the best obtainable by this method were open to serious

and just criticism.

We have been content until quite recently with the loose methods

of investigating this important subject, and the fact that insanity

occurred in the family in such and such a proportion of our patients

was considered enough for our present knowledge.

It is usual to see in statistics of insane hospitals a summary of

the number of cases in which heredity was a factor, such heredity

being merely insanity in the family. We have been aware that

certain forms of insanity exhibited more heredity than others.

But we have had no accurate knowledge of the nature and type of

mental disease in ancestors and immediate families of our patients.

We must all plead guilty to our lack of interest in this subject,

and we must acknowledge our indebtedness to one outside of our

work who has succeeded in arousing our interest and stimulating

our endeavors in this field.

Prof. Charles B. Davenport, of the Eugenics Section of the

American Breeders' Association, and in charge of the Eugenics

Record Office at Cold Spring Harbor, has been the one to stimulate

our interest in this field.

In this office, in which Prof. H. H. Laughlin has been associated

with Prof. Davenport, the modern ideas of the study of heredity

had its birth. The office has been in existence less than three

years, but has already accomplished a great deal, and through this

agency many state hospitals, as well as other institutions for the

care of epileptics and the feebleminded, have been supplied with

competent and well-trained field workers, who are now engaged in

vigorously attacking the problem in a score of centers. The work-
ers have been prepared by means of a summer school, which lasts

six weeks. During this time systematic instruction is given in

collecting data in the field, tabulating such data, and in making
heredity charts. The workers are usually chosen from among
college graduates, and those having some experience in social

service work, preferably women.

It is with some pride that we note that New Jersey has been the

pioneer in this special line of work. The first systematic study of

the question of heredity in the feebleminded was the work of Prof.

Johnstone and Dr. ( ioddard, of the Training School, at Vineland,
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and Dr. Weeks, of the Epileptic Village, at Skillman, has con-

tributed the first important contribution based upon systematic

field work on the question of heredity in this class of patients.

Dr. Everett Flood, of the Epileptic Colony, at Monson, Mass.,

has also done valuable work in this field. These can be said to have

been pioneers in this work.

The King's Park State Hospital, in the State of New York,

was the first state hospital for the insane to employ field workers

in connection with their study of heredity, but such work has not

been continued. We believe the New Jersey State Hospital at

Trenton was the first to organize a permanent department of

" field work," with a special appropriation to carry on the work,

in connection with systematic " after care " work, and has now
two trained field workers. By combining the heredity work with

the " after-care " work, we feel that a direct benefit comes to the

patient, and that we can show results of a practical immediate

character as well as results which might be unjustly termed of

theoretical importance only.

Literature.

Although Gregor Mendel published his discoveries of laws re-

garding heredity, which now bear his name, and are so well known,

as early as 1866, it was not until 1900, when his work was redis-

covered by De Vries and others, that the importance of his work
in this field was recognized. It was mainly through the work of

Bateson and other Englishmen that his work received the recog-

nition in England and this country. Since 1900 many investiga-

tors have been occupied with the problems of heredity, especially

in plant and animal life. To some extent the problems of human
heredity have been investigated, and the science of eugenics has

now grown to considerable proportions and found an important

place in our studies of the human family.

But the relation between the science of eugenics and psychiatry

has but recently been established, and the literature upon the sub-

ject is as yet extremely meagre, and, with one or two exceptions, is

confined exclusively to this country. In only one other country

can it be said that systematic study of heredity in insanity by

means of field work has been established, and that is Germany.

It is all the more surprising that this country, where so much

3
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valuable research in psychiatry had been carried on, had neglected

this phase of the subject, especially as Mendel was a German, and

his work should have been familiar.

And up to the present only one investigator has been occupied

in this field in Germany, Dr. E. Riidin, Oberartz of the Royal

Psychiatric Klinic in Munich, under the direction of Prof. Kraepe-

lin. His work is decidedly a most important contribution to the

subject. His work is of such importance to the study of heredity

in mental diseases that it is worth our while to review it more in

detail, which will be done later. Since 1909, Riidin has been

Oberartz of the Psychiatric Klinic at Munich, and during this

period he has personally collected material for the study of the

complex problems of this question. (This valuable contribution of

his is published in the Zeitschrift fur Gesammte Neurologie and

Psychiatrie, Seventh Vol., 5th Part, Nov. 18, 191 1.)

What makes the work of Riidin so remarkable and noteworthy

is the fact that he has done field work personally, and at his own
expense. He gives up his position at the clinic for several months

each year and goes into the field to collect this data. He has copies

of the rosters of all the Bavarian institutions, and is able to get

fairly good records of the patients who were in these institutions,

although patients were committed a great many years ago. The
fact that he has access to accurate records is a great advantage,

especially in case of preceding generations.

From the majority of records of the hospitals in this country,

even up to within a short time ago, it would be impossible to make
any sort of a diagnosis of the patients admitted to them. In some

cases one can get more accurate information upon which to base a

diagnosis from the description of the cases who never come into

the hospital than in patients who are admitted.

Another fact of importance connected with Riidin's work is

that he does his field work himself, and, consequently, is able to

get better descriptions, to observe, and to " size up " the members
of the family and classify them accordingly. Without financial

assistance, and against difficulties which would seem insurmount-

able to us, he has achieved some wonderful results. He has

accurate family histories in a great number of cases, representing

various types of mental disease. Although he has so much mate-

rial at his disposal, he feels that he has not done enough work to
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justify any general statements or formulation of laws regarding

the heredity factors of insanity.

The Eugenics Record Office has issued bulletins from time to

time, based upon the work done by their field workers in various

institutions.

The first bulletin is on " The Heredity of Feeblemindedness,"

by H. H. Goddard, Ph. D., of the Training School, at Vineland,

and is an extremely interesting and valuable contribution to the

subject. Fifteen charts are shown. While it is a preliminary

report of the work being done at Vineland, it is well worth read-

ing by those interested.

Bulletin No. II, from the same office, is a compilation by Dr.

Davenport, Prof. H. H. Laughlin, Dr. Weeks, Prof. Johnstone

and Dr. Goddard, on the " Study of Human Heredity," and

methods of collecting, charting and analyzing data. It has been

the object of those interested in this subject to have a uniform

method of charting which could be adopted by all institutions, so

that the various institutions would understand, without difficulty,

the work that is being done in other institutions.

Bulletin III is by Gertrude L. Cannon and A. J. RosanofF, M. D.,

of the King's Park State Hospital, and is a preliminary report of

the work done at the King's Park State Hospital, New York.

This work is principally an outline of the methods used, and a

brief description of the Mendelian laws.

The fourth bulletin, by Drs. Weeks and Davenport, is the result

of systematic field work at the Epileptic Village, and is a valuable

contribution to the inheritance of epilepsy. The authors give the

following conclusions as the result of their work

:

1. The method of field-study of epileptic families combined with the

modern biological methods of analysis of hereditary data constitute a vastly

improved means of inquiry into inheritance of epilepsy.

2. Epilepsy and feeblemindedness show a great similarity of behavior in

heredity, supporting the hypothesis that such is due to the absence of a

protoplasmic factor, that determines complete nervous development.

3. When both parents are either epileptic or feebleminded, all their off-

spring are so likewise.

4. The conditions, named migraine, chorea, paralysis, and extreme ner-

vousness, behave as though due to a simplex condition of the protoplastic

factor that conditions complete nervous development ; i. e., persons belong-
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ing to these classes usually carry some wholly defective germ cells. Such

persons may be called " tainted."

5. When such a tainted individual is mated to a defective, about one-half

of the offspring are defective.

6. When a simplex normal is mated with a defective, about half the

offspring are normal ; the others defective or neurotic.

7. When both parents are simplex in nervous development and " tainted,"

about one-quarter (actually 30 per cent) are defective.

8. The proportion of tainted offspring is not noticeably higher when both

parents show the same nervous defect.

9. Normal parents that have epileptic offspring usually show gross ner-

vous defect in their close relatives.

10. While we recognize that " epilepsy " is a complex, yet there is a

classical type numerically so preponderant that, in the mass, " epilepsy

"

acts like a unit defect.

11. Our data point to a poisoning in slight degree of germ cells by

alcohol, but the evidence is hardly crucial.

12. There is evidence that in epileptic strains the proportions of epileptic

children in the latest complete generation is double that of the preceding;

but there is no evidence that in these epileptic strains the average number
of children in a fraternity is greater than in the population at large. Pro-

vided matings continue as at present, and no additional restraint is imposed,

the proportion of epileptics in New Jersey would double every thirty years.

13. The most effective mode of preventing the increase of epileptics that

society would probably countenance is the segregation during the repro-

ductive period of all epileptics.

Dr. Rosanoff and Florence I. Orr, B. S., are the authors of

Bulletin No. V, entitled, " The Study of Heredity in Insanity in

the Light of the Mendelian Theory." The conclusions of the

authors are based upon the investigation of about 73 cases, and the

heredity charts in these cases are reproduced. This represents

206 different matings, total, 1097 offspring. A table is given,

showing the proportion of normal and neuropathic offspring,

which resulted from various types of matings, compared to the

theoretical expectations according to the Mendelian theory. The

authors have considered that the neuropathic constitution, in

reality, consists of a series of units, which are distinct, at least

from the standpoint of clinical definition, though at the same time

in manner related to each other. One is forced to emphasize here

the fact that it is necessary to keep an open mind in regard to

these problems. In other words, that we must investigate the facts

of the heredity of psychoses as they exist, and not to be too
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prejudiced towards the Mendelian laws. Following are the con-

clusions given by the above authors

:

1. The neuropathic constitution is transmitted from generation to gen-

eration in the manner of a trait, which is, in the Mendelian sense, recessive

to the normal condition. Rules of theoretical expectation are accordingly

as follows

:

a. Both parents being neuropathic, all children will be neuropathic.

b. One parent being normal, but with the neuropathic taint from one

grandparent, and the other parent being neuropathic, half the children will

be neuropathic and half will be normal, but capable of transmitting the

neuropathic make-up to the progeny.

c. One parent being normal and of pure normal ancestry and the other

parent being neuropathic, all the children will be normal, but capable of

transmitting the neuropathic make-up to their progeny.

d. Both parents being normal, but each with the neuropathic taint from

one grandparent, one-fourth of the children will be normal and not capable

of transmitting the neuropathic make-up to their progeny, one-half will

be normal, but capable of transmitting the neuropathic make-up, and the

remaining one-fourth will be neuropathic.

e. Both parents being normal, one of pure normal ancestry and the other

with the neuropathic taint from one grandparent, all the children will be

normal, half of them will be capable, and half not capable of transmitting

the neuropathic make-up to their progeny.

f. Both parents being normal and of pure normal ancestry, all the chil-

dren will be normal and not capable of transmitting the neuropathic

make-up to their progeny.

2. Various clinical neuropathic manifestations bear to one another the

relationship of traits of various degrees of recessiveness ; in a most marked

way recoverable psychoses, though recessive as compared with the normal

condition, are dominant over epilepsy and allied disorders.

3. Various other clinical neuropathic manifestations bear to one another

the relationship of neuropathic equivalents ; that is to say, they are condi-

tions of the same degree of recessiveness, varying in their clinical mani-

festations with the personality of the subject, environmental conditions, etc.

4. All the neuropathic children, which result from a mating of the fourth

type (both parents normal, but each with the neuropathic taint from one

grandparent), can have, theoretically, only equivalent defects and not

defects of different degrees of recessiveness.

5. Among the actual results from such matings the following have been

met with

:

a. Brothers and sisters suffering from clinically identical neuropathic

manifestations.

b. Psychosis in one subject and peculiar or abnormal disposition, but no

actual psychosis in brothers and sisters.
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c. Psychosis in one subject and isolated, but clinically related symptoms

in brothers or sisters ; we find with particular frequency dementia praecox

—

fainting spells or convulsions in childhood.

d. Psychoses clinically not known to be related ; senile deterioration

—

peculiar hysteriform psychoses.

6. Neuropathic conditions show only in about one-fourth of the cases

indications for commitment to sanitariums or public institutions. The
total incidence or neuropathic conditions may be roughly estimated as

affecting between 1.5 and 2 per cent of the general population.

7. It is further estimated that about 30 per cent of the general population,

without being actually neuropathic, carry the neuropathic taint from their

ancestors and are capable under certain conditions of transmitting the

neuropathic make-up to their progeny.

The methods of assuming facts, when they do not exist, is open

to just criticism, and the fact that it was necessary for the authors

to assume the fact of the simplex inheritance in places where

information was not available, is open to criticism. It is true that

these cases where the simplex inheritance is dissimilar has been

treated separately and distinct from the other material. It is

self-evident that the question of human inheritance presents many
difficult problems, and there will be many cases that apparently

do not follow any given law. The lack of matings and the ab-

sence of children in many families, or the usual " two-children
"

families, offers serious difficulties in making out definite laws

regarding inheritance.

To some extent feeblemindedness can be considered a unit, but

here one is forced to recognize the fact that imbecility itself is far

from being a unit, and may be caused by entirely different factors.

The grades of feeblemindedness, as outlined by Goddard, viz.

:

highest types, morons, next grade, feeblemindedness, and then

imbecility and idiocy, are practical for a clinical classification, but

from the standpoint of etiology these types may not be so distinct,

and there certainly can be a distinct difference between the mem-
bers of any one class. No one will deny that in feeblemindedness

we have the purest form of inheritance, and that feebleminded

parents, as found by Dr. Goddard, will certainly produce feeble-

minded children. At the same time, a no small number of cases

of feeblemindedness may be the result of external causes, and not

altogether due to heredity features. Infectious diseases in child-
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hood, especially scarlet fever, and perhaps other fevers, cause

feeblemindedness, both directly and indirectly, by arresting de-

velopment through the direct action upon the cerebral tissues, and

indirectly produce arrested development through deafness and

other disturbance of the sensory organs.

When discussing the cause of epilepsy, one has to be especially

careful not to consider this disease as a unit, a fact recognized

by Weeks and Davenport. It is far better to consider the group

as " the epilepsies " rather than to consider the disease as a unit.

So it is even necessary, in discussing the inheritance of these

simple forms of disease, to be guarded in not considering them

entirely as units. At the same time, we recognize the fact that

inheritance plays an important part in the production of feeble-

mindedness and " the epilepsies " and that the laws concerning

same will be much simpler than the laws regarding other psy-

choses. In fact, we are forced to consider that these two diseases

are subdivisions of insanity as such, and for this reason one

readily sees the error in considering insanity as a unit or uniform

disease.

F. W. Mott (Brain, Part 2-3, Vol. XXXIV, Nov., 191 1),
" Inborn Factors of Nervous and Mental Diseases," discusses the

question of inheritance in general, and in particular the hereditary

features of insanity. He discusses at length the laws of Galton,

and is inclined to agree with his views, which laws, as we know,

are opposed to those of»Mendel. He also discusses the Mendelian

principals at length, and gives a detailed explanation of these laws.

He firmly believes in the law of sex limitation in certain types of

diseases, such as color blindness and haemophilia, and, in the field

of nervous diseases, pseudohypertrophic paralysis. This form of

inheritance is not only discontinued or interrupted for successive

generations, but the disease is limited to one sex, although it is

to be noted that the disease is transmitted by the sex in which it

does not appear. Thus, it is the males who are affected in hereditary

sex-limited diseases, and it is the females who transmit the dis-

ease. Mott also gives considerable space to " Nature and Nur-
ture," and shows, conclusively, how in a great many conditions

the environment and experience due to environment may have a

very important bearing on inheritance. Also that a neurotic tern-
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perament may be manifested in many different ways by conduct

and behavior, and this neurotic temperament may be the first

evidence of any degeneration in the stock. It is well that he has

emphasized this important fact, for these characteristics must be

looked for in collecting data for pedigrees of the insane, as it has

been found that they are of as much importance as the pure mental

disease in the ancestors. It is true, as he states, " that unsound

stock may have successful men in the eyes of the world, but these

may really form the first step in the process of degeneration, for

avarice and normal guile, which made them pillars of society, may
come out in the next generation as gross criminality or insanity.

Mott is of the opinion that inborn factors partly, if not wholly,

can account for the appearance of insanity in the stock."

Of considerable interest is the discussion of the Law of Antici-

pation, which was defined by Nettleship as " a manifestation of

the morbid change at an earlier period of life, either in members

of each succeeding generation as a whole, or as successively born

children of one parentage." He gives examples of the truth of

such a law. His observation, " that there is a general tendency

for insanity not to proceed beyond three generations, either because

of regression to the normal, or from the fact that the stock dies

out," is important. But his explanation, that not infrequently the

stock dies out through the inborn tendency of insanity manifesting

itself in the form of congenital types, such as imbecility, or in the

insanity of adolescence, is open to criticism, for it is not always

true that children of insane parents are defectives. Types of

insanity, of course, have to be considered, but even children of

dementia praecox are frequently entirely normal, and the brothers

and sisters of such patients may also be normal, although many
of them appear to be peculiar. Mott gives some interesting statis-

tical data regarding familial character of insanity, but here one is

forced to call attention to the uselessness of such statistics, where

insanity is considered as a unit. We call attention elsewhere to

the necessity of considering various types separately, at least until

we can establish some sort of relation between the various forms,

especially as regards hereditary features. He gives statistics of

2246 individuals where one or more members of the family were

inmates of an institution. This is all right as far as it goes, but
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in our field work we frequently find evidences of mental disease

in members of the family where these individuals have never been

inmates of an institution. Especially is this true in early genera-

tions, where a very small percentage of those who were insane

have been committed to a hospital. So that, to be accurate, one

must consider these cases as well as members of the family who
have been in institutions. It is also important to note that statis-

tics based on hospital admissions alone would not truthfully rep-

resent the facts.

Mott gives the conclusions of Dr. Edward Shuster, who made

the study of inheritance of the same types of insanity in 1910.

They are as follows :

1. A periodically insane son or daughter is more likely to be associated

with a periodically insane mother or father than if one if differently

affected. In the case of two offspring in the insane there is even a greater

tendency for a periodically insane male or female to be associated with a

periodically insane brother or sister than with one differently affected.

2. In case of delusional insanity, the tendency for the affection to run in

families is very strongly marked, and the correlation between members of

the same co-fraternity is more strongly marked than between parents and

offspring.

3. In the instance of primary dementia of adolescence, there is a strong

correlation between members of the same co-fraternity. There is also a

decided tendency indicated for the brothers and sisters of imbeciles to be

also imbeciles.

4. There is no indication of general paralysis running in families. This

is not surprising, as it is now recognized to be an acquired disease due to

syphilitic infection. Both conclusions would seem to be justified from our

knowledge at the present time. The chief criticism of Mott's work is that

he has not gone carefully enough into the question, as he has practically

taken only the cases which have been admitted to the institutions as a basis

for his statistics, thus leaving out of consideration a large number of

important individuals.

It is conclusively demonstrated in this country that only by the

help of well-trained field workers can we expect to collect valuable

data regarding this complex question, and, secondly, in consider-

ing the inheritance of insanity, he is inclined to treat the disease

as a unit, rather than to closely differentiate the various types. We
must first establish the same rules between the various types of

psychoses before we can justly consider them similar or dissimilar

as regards the form of inheritance. Mott's article, in all prob-
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ability, represents the best work that has been done by the English

in this field.

Mendelian Laws in Relation to Insanity.

In recent literature we find explanations of the principles of

heredity as formulated by Mendel, but the clearest exposition of

the subject is found in the work of Riidin.

We are acquainted with the facts that the total inheritance of

an individual from his parents is certain human characteristics,

each of which is inherited independently of all the rest, and the

inheritance of any such character is believed to be dependent on

the presence in the germ plasm of a substance called the de-

terminer.

With reference to any given character the condition of an

individual may be dominant or recessive : the character is dominant

when, depending upon the presence of its determiner in the germ

plasm, it is plainly manifest. It is recessive when, owing to the

lack of its determiner in the germ plasm, it is not present in the

individual under consideration.

The symbols D and R in the following table represent the

dominant and recessive conditions. In other words, D stands for

the presence of the determiner of the trait, and R stands for its

absence.

The following formula for six types of matings and their

resulting offspring

:

Type i. (D+D)X(D +D)=4DD.
Type 2. (D+D)X(D +R)=2DD + 2DR.
Type 3. (D+D)X(R+R)=4DR.
Type 4. (D+R)X(D+R)=DD +2DR+ RR.
Type 5. (D +R)X(R+R)=2DR + 2RR.

Type 6. (R+R)X(R+ R)=4RR.

We speak of the inheritance of a character from both parents

as duplex inheritance, designated by DD.
The case of inheritance of a character from one parent is

spoken of as simplex inheritance, designated by the symbol DR.

In Fig. I, taken from Riidin, we have exhibited diagrammatic-

ally the principles of the Mendelian prevalence and the rules of
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variance in the original experiment of the crossing- of red and
white peas. In the first hybrid generation we see that all indi-

viduals are red-flowered peas, although this generation contains

also white-flowered characteristics, which are not manifest because

the red is dominant. In the second hybrid generation we see the

Mendelian proportions of one white to three red, in other words,

one recessive and three dominant. In the third hybrid generation

the white sweet pea breeds only white, one-third of the red peas

breed pure red, while two-thirds of these red peas breed white

and red in the proportion of one to three. This is the simplest

explanation of this law. We see by this chart that the pure

Mendel inheritance is not a mixed product composed of inherited

characteristics, and these characteristics do not exist in a per-

manent combination, but always occur as separate unchanged

characters in succeeding generations.

In Fig. II (after Rtidin), we see a diagrammatic explanation of

this law of the regular appearance of the dominant and recessive

characteristics. We see in Row I the germ plasm from which the

parents develop. On the right the two black dots represent the

homozygous gameten, because the germ plasm or the fertilized

germ cells, gameten, has only one characteristic, that is, either for

white or red. The germ plasm of these separate individuals, i. e.,

the father and mother, are also considered as pure homozygous.

By mating this pair, and following the lines in Row III, we will

see there is an equal number of red and white gameten. In Row
IV, which produces offspring shown as red in Row V, but, al-

though this generation is red entirely, the gameten are not homo-

zygous but heterozygous, that is, made up of both red and white

characteristics, but because the red is dominant, the white char-

acteristic does not appear. Now, by mating two of this generation,

and noting the lines indicating combinations in Row VI, we see

the reason for the proportions in the second hybrid generation.

We have one white individual made up of homozygous gameten,

one red homozygous and two heterozygous. Because of the red

being dominant, the white characters do not show. Then in the

germ plasm of these individuals we have the white producing pure

white, and the red producing pure red, and the heterozygots pro-

ducing both white and red.



FIG. II. (After Rudin.)

The Experimental Crossing of the Red and White Flowered Pea.

(The "anlage" combination of the Gametes and zygots.)
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= Germ plasm which carries the tendency (anlage) for white flowers

only.

• • = Germ plasm which carries the tendency (anlage) for red flowers

only.

6 • = Germ plasm which carries tendency for red as well as white
flowers.

Row I. Germ plasm from which the parents are derived, they carry the

one character. White or red. they are pure homozygous.
Row II. The two parents which result from the above germ plasms.
Row III. Pure, homozygous germ plasm which is produced by the

parents.

Row IV. Result of the union of the unit characters from the parental
germ plasm, heterozygous are combined germ plasms (simplex).
Row V. Here the tendency for red in the germ is dominant over the

tendency for white. The flowers appear red, the first hybrid generation.
Row VI. The two characters, which are present in the heterozygous

germ plasm and are derived from the parents, divide again, so that half of
the germ cells bear the tendency (anlage) for white, the other half the
tendency for red.

Row VII. The fourth combination of characters which occurs through
the crossing of two hybrids of the first hybrid generation, two heterozygous
and two homozygous.
Row VIII. Where the tendency for red is dominant over white, red

flowered and white flowered individuals result from the four named germ
plasms in the proportion of one to three.

Row IX. The above-named combination of germ plasms from the first

hybrid generation will again divide. The one white individual, because it

is produced from germ plasm with a tendency (anlage) for white only, pro-
duces germ cells with a tendency for white ; one red individual with germ
plasm with tendency for red only and two red individuals with both
characters.
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There is still another form of inheritance, which is shown in

Fig. Ill, which is known as incomplete inheritance of the dominant

characters or intermediate inheritance. This figure illustrates the

mating of the red and white " wunder blume " or maribilis jalappa.

By mating the red and white plant of this species we get in the

FIG. III. (After Rudin.)

Scheme of Mendelian Inheritance of the Intermediate Type.
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00 Germ plasm, which carries the tendency (anlage) for white flowers only.

••Germ plasm, which carries the tendency (anlage) for red flowers only.

o» Germ plasm, which carries the tendency for red flowers as well as for

white flowers.

O White flowered individual.

# Red flowered individual.

© Pink flowered individual.

first not pure red or pure white or the prevalence of dominant

characters, but the progeny shows a resulting mixture of red and

white indicated by pink, but, as shown in Row IV, this progeny-

colored pink is made up of heterozygous gameten, capable of

producing both red and white. This is shown in the succeeding

third generation, where we have one pure white individual, one

pure red individual and two pink individuals. The white and red
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are homozygous, while the two pink plants are heterozygous, and

this explains the fact that while the law of prevalence is an im-

portant factor of Mendelian heredity, at the same time the most

important fact is that the antagonistic characteristic factors do

not produce any permanent combination, but always occur as a

separate unchanged character in succeeding generations.

So far we have spoken of the inheritance of dominant char-

acteristics, and this rule holds good when this dominant char-

acteristic is an abnormality.

We are now to consider the laws of inheritance, where the

abnormality is recessive. This is shown in Fig. IV. The recessive

characteristics here are indicated by the black, hence are not to be

confused with the other figures where the black indicates the

dominant characters. Here there are six possibilities of a simple

recessive Mendelian inheritance. In Row IV we see the result

of the mating of a dominant homozygot with recessive heterozy-

got (Row I). All the individuals in Row IV are normal, not-

withstanding the fact that they inherited a defect from one parent.

This is illustrated by the white circle with the black dot. The abnor-

mality is not apparent when, for example, the dominant normal

mates with the dominant normal (in Row IV-a the dominant

homozygot mates with a dominant heterozygot ; Row VH-b, the

dominant heterozygot mates with a dominant homozygot) . There

is a very important exception when the abnormality again comes

to the surface, as seen in Row VII-c, where two dominant heter-

ozygots mates with homozygots, in other words, two normal

individuals with a duplex inheritance (normal and abnormal).

Then we have one quarter of the progeny recessive homozygot,

therefore abnormal in Row X-d. However, when recessive

homozygot (abnormals) mates with dominant heterozygot (Row
IV-e), then we have one-half of the progeny abnormal, and,

finally, when two recessive abnormals, homozygots mate (Row
VH-f) all the progeny will be abnormal (Row io-g). When one

of the parents is sick (abnormal), mated to a normal or normal

mated to normal individuals, the progeny is normal children.

They may also have abnormal children. Normal individuals from

affected families will have normal progeny, the same as normal

individuals from families without any inherited defect. We have

these two phenomena, matings between normal individuals from
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families without hereditary taint will show all normal progeny.

Where both parents are abnormal all the progeny will be abnormal.

If we analyze the proportions in this chart, we will see that the

apparent irregularity, with so-called exceptions, have a definite

basis and follow definite rules. When two normal individuals

have abnormal children, the proportion is one to four or two to

eight, while parents who are normal and well, at the same time

their germ plasm is not pure. Instead, the germ plasm is

heterozygous. One or the other of the parents comes from ances-

tors, one of whom at a certain time was abnormal. When normal

individuals have normal children, at least one parent has pure

germ plasm, i. e., homozygous, whose ancestors have never had

any similar disease, or only through indirect ancestors, the grand-

parents or great-grandparents, or the collaterals, but never from

the parents. In cases where an abnormal has normal progeny, the

other parent must necessarily be homozygot (normal), and there

is no tendency to abnormal. When an abnormal individual mates

with a normal individual and have abnormal children, we find

that the proportions of the abnormal to the normal will be as one

to one, in other words, half of the children will be abnormal. In

this case, however, the normal parent is heterozygot, normal.

Following Rudin further in the discussion of this question on

inheritance are given diagrammatic in Figs. V and VI, illustrating

respectively the inheritance proportions, where abnormalities are

dominant and where abnormalities are recessive. These diagrams

give a better explanation of the proportions that are usually ex-

pressed by the formulas DD, DR and RR, which are given above.

Riidin states that individuals with identical types of ancestors,

which to all appearance, have identical characters, notwithstand-

ing this, can have the combinations of gameten that are entirely dif-

ferent. Thus, in Fig. VI, in the square marked 5 and 6, the children

have identical types of ancestors, but the children are not the

same, and seven of the eight children who externally appear to be

the same have entirely different combinations of germ plasms.

The opposite also holds true that individuals can have identical

gameten combinations and at the same time have quite different

types of ancestors. In Fig. VI, square 2 and 3, we find quite a

difference in inheritance where abnormality is dominant or re-

cessive. In families where the abnormality is dominant there will
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be a great many abnormal progeny, as shown in Fig. V, with 17

abnormal individuals, while in Fig. VI there are only seven

abnormal individuals in the progeny, and particularly in each and

every generation and in each and every family where one parent

FIG. V. (After Rudin.)

Inheritance Proportions in Dominant Abnormal.
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Abnormal, dominant homozygot. O Abnormal, dominant heterozygot.

O Normal, recessive, homozygot.

is abnormal ; on the other hand, in families with the recessive

Mendelian abnormality in much fewer individuals, and not in each

and every generation and each and every family. This latter fact

is of extreme importance, for an abnormality can skip two or even

three or more generations.
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Contrary to the rule in the dominant type of inheritance of an

abnormality, we see in families, where abnormalities are of the

recessive type, that external normal individuals are not always at

the same time produced by normal germ plasm, for the external

appearance of normality may cause errors to be made, and this

rule is important when the question of marriage of relatives,

cousins, etc. While they may appear absolutely normal, at the

same time the tendency to abnormal characteristics may be present

in the germ plasm of each individual, consequently, the children

of such mating are much more liable to be defective through the

inheritance of these latent abnormalities in the parents. Each

and every normal individual from a family with a dominant

abnormality is also of normal germ plasm. In normal individuals,

from a family of recessive abnormalities, the same can also occur,

but it is not absolutely necessary Fig. VI, square 3). Through

different associations of matings and pairing the resulting propor-

tions through the experiments in animal and plant life, the

homozygous and heterozygous elements have been produced and

accurately settled. Each and every abnormal individual of a

family with a recessive abnormality is consequently of abnormal

germ plasm. On the other hand, abnormal individuals have a

dominant abnormality when one of the parents is normal, pos-

sesses also an anlage to normal. In cases of dominant abnormali-

ties there is the danger only for the progeny of the abnormals, but

for the normal progeny there is no further danger.

Rudin gives us two main points from the standpoint of prophy-

laxis. 1. For families with inheritance of dominant abnormality,

matings should be made only by normal members of a new stock,

or with members of the same family. 2. In families with recessive

abnormalities, matings can be made by all the individuals, but for

the best results, certainly only the normal individuals, not only

with new stock, but with the members of a normal new stock.

These points that we have just spoken of can be said to be closely

allied to the " mutation theory " of H. De Vries.

Rudin discusses at length the Galton theory of inheritance of

characteristics from ancestors, which views are utilized by Pear-

son, Darbishire and others, known as the Biometric School. Gal-

ton's law, concerning inheritance, is that a given person inherits

one-half from the father and mother, from the grandparents one-



IQI2] HENRY A. COTTON 53

quarter, etc. That is, the given person is related one-half to the

father and mother, and one-quarter to the grandparents, and

one-sixteenth to the great grandparents. We have the following

formula of the proportions of inheritance from the ancestors

:

>4 + M +^ + i/i6-f- .... =i.

FIG. VI. (After Rudin.)

Inheritance Proportion in Recessive Abnormal.
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• Abnormal, recessive homozygot. ® Normal, heterozygot.

O Normal, dominant homozygot.

Rudin opposes this law of Galton, which has had such an effect

upon the English school. He maintains that a given person does

not inherit half from the father and mother, or one-quarter from

the grandparents, but inherits distinct characteristics of the fathers

or mothers or grandparents. In other words, from the Mendelian

point of view, a person may inherit characteristics which make

4
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him directly related to any one of his ancestors, or there may be

no points of resemblance. Riidin further discusses the complica-

tion which arises when one and the same abnormality is dominant

for male members of a family, on the other hand, recessive for

female members of the same family.

In Fig. VII is shown the well-known chart of Bateson, ex-

hibiting the inheritance of color blindness. This peculiar form of

inheritance occurs in other diseases, especially in haemophilia. This

form of inheritance was looked on as an exception to the Men-
delian rule. By such charts analyzed closely, it is seen that they

follow a fixed rule.

Riidin gives, further, a large number of characteristics and

traits in both the botanical and zoological fields. But of interest

to us here are the characteristics often dominant in human indi-

viduals.

The Hapsburg lower lip in the male sex is almost exclusively

dominant over the normal lips.

Single births dominant over twins and triplets.

Huntingdon's chorea dominant over normal.

Familial periodic paralysis over normal.

Porokeratosis over normal.

Night blindness over normal.

Progressive muscular atrophy over normal.

Haemeturia over normal.

Ptosis familias over normal.

Normal dominant over amaurotic idiocy.

Many familial muscular diseases over normal.

Familial psoriasis and cerebella hereditary ataxia over normal.

Many forms of ichthosis palmaris over normal.

Normal dominates over albuminurea.

Brachydactyle or hyperphlange over normal.

A great many skin diseases dominant over normal.

Diabetes incipidis ever normal.

Some forms of glaucoma over normal.

Normal over retinis pigmentosa.

Color blindness in males over normal.

Haemophilia in males over normal.

Pseudo-hypertrophic muscular paralysis (Gower's) over nor-

mal.
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The Problems in Psychiatry.

The problems relating to psychiatry will, therefore, be much
more complex from our standpoint, for in a great many types

external factors play a much more important role in the produc-

tion of psychoses than the hereditary features. Especially is this

true of the types which are due to the direct effect of toxins and

poisons. Such is the case, for instance, in general paralysis,

where we know to a certainty that the disease is not dependent

upon heredity, but upon the effects of previous infection of

syphilis. Delirious conditions, exhaustion psychoses, and, to some

extent, manic-depressive insanity, might be produced by external

factors which largely outweigh any effect of defective inheritance.

Among the problems met with by psychiatrists will be: 1st,

study of direct inheritance of certain types. 2d, the effects upon

the succeeding generations of the neuropathic constitutions as

expressed by eccentricities, peculiarities, alcoholism, etc., in the

parents. 3d, to what extent these factors are responsible for the

occurrence of various types of psychoses in the progeny. 4th, the

effect of the occurrence of certain types of psychoses in the ances-

tors upon the production of either similar or dissimilar types in the

progeny.

Part of the work of the State Hospital, at Trenton, has been to

collect as much accurate data as possible of the families and

ancestors of patients coming under our care. It is a tremendous

task to analyze this data, and often it is impossible to come to

conclusions regarding the types of psychoses occurring in ances-

tors where we have only the description handed down from gen-

eration to generation. One has to be extremely careful not to be

biased and make the cases lit certain laws. None the less, the value

of such work is apparent when we consider the marked difference

in the number of individuals about whom we now obtain informa-

tion to the work previously done without the assistance of field

workers.

While field workers are not trained psychiatrists, at the same

time, we endeavor to have them attend the staff meetings when-

ever they are not in the field, to get some general idea of symptoms

and diagnoses. In this way they become familiar with some of the

important symptoms to be looked for, the age of the onset and

whether individuals recover from their disease or become chronic,
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and other points of importance. It is well that they do not know

too much about diagnoses, as they might easily fall into the error

of making certain diseases fit certain diagnoses, whereas, now
their principal part is to collect facts, and then these facts are

worked over and analyzed. When insufficient data is present no

diagnosis is made and the case is considered as unclassified. We
have been able to secure valuable data in a large number of cases,

and will continue to make systematic investigations in all psy-

choses before giving any definite conclusions.

Riidin states further that in the realm of psychiatry not enough

work has been done to say with certainty whether these diseases

follow the Mendelian laws or not, and he thinks it will be quite a

long time before this question can be fully settled. He disagrees

with Herron, that mental diseases do not follow any Mendelian

laws, that they are neither dominant or recessive. He is inclined

to think that the inheritance of dementia prsecox follows recessive

type, but the question cannot be settled at the present time. He
is also inclined to think that manic-depressive insanity is a domin-

ant type of inheritance. Although he thinks he has evidence which

would substantiate these views, at the same time he is not willing

to say that these diseases represent two separate types of inheri-

tance. Many psychopathic states and defective conditions, he

thinks, follow the same rule as in manic-depressive insanity. From
the material at hand, he is inclined to think that intermediate types

of inheritance, where there is a mixture in the offspring of the

two distinct psychopathic conditions in the parents, is very seldom

found. On the other hand, we see a certain similarity between

psychopathic diseases in both parents and their offspring.

Riidin enters into a lengthy discussion of the question of corre-

lation, but for the present we will not get into a discussion of this

principle.

He goes into a detailed discussion of the ways and means of

systematic investigation of family histories of patients, and in

Fig. VIII is reproduced his heredity chart. As will be seen, this

method of charting differs somewhat from the method shown in

Plate I. It is a question whether this is a simpler method of

charting heredity than the former one. Instead of representing

the matings by a line between two parents, Riidin's method, as can

be seen by his chart, is, to my mind, a better one, principally
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PLATE I.

Key to Heredity Chart, Taken from Eugenics Record Office, Bulletin No. 2.

Male. Female.
Other letters used in or

around the squares or circles

Red

Black

Green

DO

a ©
DO
Q0

No Data.

Epileptic.

Feeble-minded.

Insane.

Criminalistic

FIGURES.

Alcoholic.

Blind.

Deaf.

are:

A
B
D
M
N
Ne.
%^ Paralytic.

\Y Sexually immoral

^^ Syphilitic.

TW

Migraneous.

Normal.

Neurotic.

Tubercular.

Wanderer or con-

firmed runaway.

Above the line—Order in the line of birth.

Above the square or circle—Individual reference number.

Below the square or circle—Age at time of death or date of birth or death.

In squares or circles—Number of individuals of that sex.

SMALL LETTERS.
b—Born. t or (d) Died or dead,

t (d) inf.—Died in infancy. m—Married.

LINES.
Solid—Connects married individuals and fraternities.

Dotted—Not married or illegitimate.

For r Green-Paternal side \
q{ individual under study>

display < Red—Maternal side J

charts. I Violet—Connects related charts or individuals on more than one chart.

M

SYMBOLS.

«•• Shows patient at institution reporting.

Wk Miscarriage or stillbirth.

Institutional care (place under symbol).
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because it allows the brothers and sisters of the family to be

placed directly in series, while, on the other chart, it is found

necessary to separate these brothers and sisters in order to get in

all of the matings. Even when matings are represented by drop-

PLATE II.

Abbreviations for Charts from Eugenics Record Office, Bull. No. 2

To be used with full face symbols.

I alcoholic insanity.

I , dementia precox.

I general paralysis of the insane.

I manic depressive insanity.

paranoia.

senile dementia.

traumatic insanity.

bd Bright's disease.

ca cancer.

cb childbirth.

ch chorea.

cr cripple.

df deformed.

dp dementia precox.

dt delirium tremens.

dy dropsy.

ec excentricity.

en encephalitis.

go goitre.

gP general paralysis of the insane

hy hysteria.

id ill-defined organic disease.

kd kidney disease.

To be written on chart.

la locomotor ataxia.

md manic depressive insanity.

np neuropathic condition.

obs obesity.

pa paranoia.

pn pneumonia.

sh shiftlessness.

sm simple meningitis.

sb softening of the brain.

sco scoliosis.

sd senile dementia.

su suicide.

va varices, varicose veins.

ve vertigo.

x unknown.

t implies doubt.

ping one parent below the line, as is done at the Epileptic Village

and the Training School, at Vineland, there is more or less con-

fusion. In Riidin's method one can see at a glance the number of

brothers and sisters, and the proportion of those affected to the

normals. The biological symbols used by Riidin are not as clear

as the symbols now in use, and shown in Plate I.
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We have adopted at this hospital a combination between these

two methods, in which the only change is the method of mating

individuals. All other symbols are the same as the original

method shown in Plate I.

Rudin further gives some very complete printed blanks to be

filled out by members of the family of the patient, or by a field

worker. These are very complicated, and go much into detail,

and for our use are rather too bulky.

The work of Rudin is especially valuable to those working in

this field, as many valuable suggestions are given, methods out-

lined and the essential data to be obtained to make the work

valuable. Many of the problems are discussed and methods of

attack suggested.

The Work of the Trenton State Hospital.

It will not be out of place here to describe the methods used at

this hospital, where we combine " field work " for the study of

heredity with " after-care " work.

We have had for a year two trained field workers, supplied

through the courtesy of Dr. Charles B. Davenport, to collect data

in regard to hereditary factors in the family history of patients.

We have not limited them to any certain line, but have insisted

that all possible information in regard to relatives should be ob-

tained. In one instance one field worker obtained information in

regard to 3300 members of a family group. This family group

was located in one of the northern counties of the state, and had

intermarried to such an extent that only five distinct families were

represented. Of this number, 76 were insane, 22 were patients in

the State Hospital, at Trenton, 14 in other hospitals and 40 not

committed. Following is a list of the various abnormal indi-

viduals :

Sexual offenders 50

Epileptics 5

Alcohol 46

Feebleminded 13

Cancer 19

Sarcoma 1

Blind 2

Congenital defective 1
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In practically every case investigated it is possible to obtain

some information in not less than 200 members of a family, and

sometimes a great many more. The field workers have found no

difficulty in obtaining this information, and, without exception,

they have received courteous treatment from the individuals whom
they have visited. We find that the families are much interested

in the work and will give all the information possible. The field

worker becomes acquainted with the patient, and she talks with

the patient before going to the family, and carries messages back

and forth, and in this way establishes friendly relations. They

spend on an average of fifteen days a month in the field. The rest

of the time is spent at the hospital, writing up histories and mak-

ing out charts. They do not attempt to make diagnoses, but take

down all that is given by the relatives. Whenever the family

physicians know anything about the family, they are visited, and

their opinions also noted. Where relatives have been in the hos-

pital, reference is made to this and a diagnosis made from the

records when possible. When relatives have been in other hos-

pitals, either in this state or in any other state, we have endeavored

to obtain a copy of the records of these institutions.

The patients in the hospital are catalogued according to com-

munities, towns, cities, etc., and when the field worker goes into a

certain district she has the names of the discharged patients who
are living in that community. A visit is made to these discharged

patients to learn something as to their condition, and often the

environment is such that it is necessary to report this to the hos-

pital, and then advice can be given to the family as to the right

method to pursue to prevent the recurrence of an attack.

This " after-care " work is a very important part of our field

work, and has resulted in much good to discharged patients. Sev-

eral times during the year the field workers devoted all their time

to looking up discharged patients. Besides looking up the heredity

in families, they inquire into the habits, domestic relations, occu-

pation, and any other factors which are wanted by the physicians.

In certain cases, where the statements of the family were ques-

tioned, the field workers had to go personally into the community,

and they were able to prove or disprove these statements.

We have now collected a large number of pedigrees, averaging

200 or more to a family. It is not my purpose to go into any close
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analysis of these charts, but a few are given merely to show the

progress of the work.

In Chart I we have a pedigree of a case of neurasthenia. The
generations are given on the left-hand side of the chart. Each
individual is numbered according to that generation. A transcript

of the notes is given in this case to show the method of the work.

To summarize, we have a patient, a neurasthenic, one of three

children, a sister of whom was epileptic and a brother nervous.

The father was a manic-depressive case, who committed suicide,

and the mother was neurotic. Father's family is apparently of

good stock. The mother's family, however, shows marked defects.

Maternal grandfather was a neurasthenic. Maternal grandmother

was also a neurasthenic. One maternal uncle epileptic, and another

alcoholic. Maternal aunt suffered from manic-depressive insanity,

but recovered. An epileptic aunt has one epileptic boy. One of

patient's great-great grandmothers, on the mother's side, was
insane for 30 years, died at the age of 60, following the death of

child, from which she did not recover. In the maternal grand-

parents' line there is a good deal of nervousness and neurasthenia.

IV-39 was a patient in this hospital, manic-depressive insanity,

recovered, and married a former patient. His wife had another

attack, and recently the man committed suicide. His father was
also a manic-depressive case, and committed suicide.

Following are the notes made by the field worker in this case

:

H. H., neurasthenia (sexual) on constitutional basis. Admitted July 24,

191 1. Age 20.

H. H., born in 1891, oldest child of John G. H. and Harriet S. H. He
has always been extremely nervous since early childhood, had never been

like other children and has always been a source of constant worry to

his mother. He has always read " deep " books and stayed indoors to read

them. Many of these books were quack medical books. He is the oldest

of three children. The next child, a girl, Helen, is nervous and has suf-

fered from convulsions after eating something which did not agree with

her. It is perhaps epilepsy, as a brother of her mother suffers from epilepsy.

The youngest child, a boy, is very nervous. There is a strong neuropathic

tendency throughout the family, past as well as present generations. There

is no insanity in the father's family, though there is a tendency toward sex

perversion on the paternal grandmother's side. The patient's father him-

self committed suicide following two years drinking heavily after business

reverses. The mother's family is all neuropathic, very few normal indi-

viduals to be found in the entire history. A great many of the people not

committed were in a much more dangerous condition than the patient him-
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self. The maternal grandparents and great grandparents were eccentric,

a great-great grandmother was insane, a maternal aunt was insane and

recovered, a maternal uncle epileptic, a maternal great aunt and uncle insane,

though never committed. A second cousin insane and, in this institution,

recovered. Many others neurotic.

I. Nothing known of this generation of H.

II-2. E. P., married first a man by the name of H. He was killed in

the Civil War. She died at 85 of pneumonia, and was

normal always. She had one daughter by this first

marriage, Eliza.

III-2. E. H., married C. F. (III-I), of W., N. J. She died at the age

of 94 years. They had no children, but brought up J. H.,

the patient's father.

II-3. J. B., E. P.'s second husband died at 45, T. B. He was normal

mentally. They had six children, James, Lydia, Angel-

ine, Harris, Jane, Martha.

III-3. James, lost at sea, age 19.

III-5. Lydia B, who is still living. She is a sex offender, is alcoholic,

has had syphilis and is described as a hard, bad woman.

She married E. F. (II-4), a politician, of N., who is

dead. Cause unknown. They had one child, Lizzie.

IV-2. Lizzie, who of T. B. She married and had one child, that

died at birth.

III-7. A. B., still living, married and had two children. She is

described as being " common." Her children were

Edward and Harriet.

IV-4. Edward, very alcoholic, died of asthma. Married.

IV-5. Harriet, very alcoholic, died of dropsy while still young.

Married. No- children.

III-9. H. B., died at 45 of T. B. She married E. J., of N. They had
one son.

IV-7. M. J., born 1865, married, and had four children, Ray-

mond (LV-2-5), Perry, Anna May, Mildred, all normal

children.

III-10. Jane, died at 45 of T. B.

III-n. M. B., died very young of pneumonia. She married.

III-12. E. H., of N. He died of old age at 80. He married again

and had four children. Nothing known of them. They
had one son, J. H., the patient's father.

IV-9. J. H., born 1850. He was a newspaper man, and, follow-

ing business reverses, took to drinking heavily for two

years. He quit drinking, but felt the disgrace so keenly

he committed suicide. He must have been temporarily

insane, for he had made all his plans for the next day

—

died 1899—suicide. He married Harriet S.

IV-15. Charles, born 1870, works on railroad, is normal, but

drinks quite heavily.
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IV-16. Louise S., born 1873. She was always nervous, even as a

child. She was finally committed to Hospital, 1896. She
remained there three or four months, but it was a year

before she fully recovered. Diagnosis, melancholia. She
married S. C, a school principal of W. They have had

four children, Mildred, Frances, Cecil, and a baby that

died at 11 days.

V-14. Mildred, born 1895, very nervous.

V-15. Frances, born 1901.

V-16. Boy, died at 11 days.

V-17. Cecil, born 1907, normal.

IV-18. David S., born i860. Periodically alcoholic. He married

Ella K., a first cousin, who died of T. B. at 35 years.

They had three children, Clarence, Tuttle, Lester.

V-18. Clarence, born 1886, a government life saver. He is

delicate, but normal.

V-19. He married G. T. They have one daughter.

VI. Ruth, born 1909.

V-20. Tuttle, died of diphtheria at 2 years.

V-21. Lester, born 1890, a farmer at F. He had severe con-

vulsions up to the time he was 14 years. None since.

I-i. S. L., died very old. Married H. T.

1-2. H. T., insane. She went insane following the death by drowning of

her 4-year-old daughter. She was kept at home and

was mildly demented. Died at 60. They had three

children, Margaret, Charles and the girl who was

drowned.

II-5. Margaret L., died at 75 of paralysis. She married (II-4) F. C, a

miller of F. He was of rather weak character and was
peculiar. Died at 85 of old age. They had four children,

Hannah, Mary, John, Anna.

III-15. Hannah (patient's grandmother), married C. S.

III-16. Mary, died at 60 of cancer of stomach. Married W. K.

(III-17), who died of pneumonia. They had three

children, Ella, Frank, Edward.

IV-9. E. K., married her first cousin, D. S. (IV-18). She died

at 35 of T. B.

IV-20. Frank, living, normal.

IV-21. Edward, died at 25 in 1885, after 3 or 4 years sickness.

He lost use of limbs, flesh rotted away, thinks it may
have been syphilis.

III-18. John, died at 70 of heart failure. H'e told lies, did not seem

to know they were lies. Married H. B., who is still

living. No children.

III-20. Anna C. She is subject to depressed spells. Has always

posed as a martyr, knowing she will be rewarded here-

after. Tells malicious lies about the neighbors and

friends, seemingly believing them to be true.
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II-8. D. S., born in 1808, died in 1850 of pneumonia. He was always

nervous and peculiar. Suffered from insomnia always.

He married (II-9) H. H., who died of old age at 86.

She was normal, though her family is said to have been

queer. They had fourteen children, Charles, Kate,

Elizabeth, Jacob, Anna, Harriet, William, Helen, and

six that died in infancy.

III-14. Charles (patient's grandfather).

III-21. Jacob, born 1832, still living. He is a newspaper man, an

editor at times. He has been neurotic for years. Has
suffered from insomnia and is childish now. He married

Martha J. M., who is very nervous. Still living. They

had nine children, Robert, Albert, Warren, and six that

died in infancy.

IV. H. S., born in H. in 1866, a daughter of C, and H. S. She

is of a highly nervous temperament. Worries over H.,

over the other children, etc. She recognizes plainly the

neurotic tendency in the family. They have three chil-

dren, Hamilton, Helen and Jack.

V-6. H. H., born 1891. Admitted to N. J. S. H. in July,

191 1, diagnosed neurasthenia (sexual) on constitutional

basis.

V-7. H. H., born 1892. Nervous temperament. She has

had severe convulsions since infancy whenever any-

thing she eats disagrees with her. Had one severe con-

vulsion, summer, 191 1. Epilepsy.

V-8. J. H., born 1897. Is extremely nervous. Had convul-

sions while teething.

III-14. C. S., born 1835. Lived in H., a mason by trade. He has

always been ugly and irritable, " devilish " at times.

Seemed to try to torment his family, drove his wife

nearly insane, with his tormenting. Has been a steady

drinker all his adult life. He married (III-15).

III-15. H. C, of F. She was one of four children. She was born in

1834, died in 1905 of dropsy and heart trouble. She was

very nervous, almost, if not, insane, at times, when she

became so excited that she had to be restrained. She

and C. S. had six children, Harriet, Walter, Jennie,

Charles, Louise, David.

IV-11. Walter, born in 1864. He is an electrician in N. Has
suffered from epilepsy all his life. Is rather irritable

and hard to get along with. He married L. H., who is

strong and well. They have two sons, George and Ben.

V-9. George, born 1800, had severe convulsions as a child,

one arm has been paralyzed since he was 6 or 7 years of

age. Epilepsy {?).

V-10. Bert, born 1892, normal.
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IV- 13. Jennie S., born 1889. She is normal in every way. Mar-
ried Richard N., of R, N. J., painter and decorator.

Three children, Joseph, Ethel, Richard.

V-11. Joseph, born 1894.

V-12. Ethel, born 1897.

V-13. Richard, born 1902.

IV-24. Robert, born i860. A musician in P. He married J. V.,

of L. No children.

IV-25. Albert, died at 25. He was a dentist, and became a mor-

phine fiend, which drug probably caused his death.

IV-26. Warren, born 1886, a farmer. Very nervous. Married.

No children.

III-23. Elizabeth, born 1826. Very nervous. Married E. T., who
died of Bright's disease. No children.

III-25, Kate, still living. Married R. O., of H., N. J. They had
several children, only two lived to grow up, Harry and

Richard.

IV-31. Harry, a traveling man, married M. S., who died of

stomach trouble. They had two children, a girl and a

boy.

IV-33. R. O., died when a young man, of Bright's disease. He
was a doctor.

III-27. A. S., normal. Died at 70 years of old age. She married

T. T., who died of pneumonia. They had four children,

Melville, Kate, Frank, Edward.

IV-31. Melville T, died of stomach trouble. He married M. C.

They had two children, Melville and Anna.

IV-33. Kate, very nervous, married C. F., who died of appendi-

citis. They had two children, Norman and Charles.

IV-37. Frank, normal, married Olive —. They have 5 children.

III-29. William, died of T. B., while still a young man.

III-32. Harriet S., died of uraemic poisoning. She was always

neurotic, always doctoring for her nerves. If she had

not been so well taken care of would probably have

been a neurasthenic case. She married W. S., a school

principal, who committed suicide at 60 years. They had

two children, Forrest and Lyle.

IV-39. F. S., admitted to N. J. S. H. in 1907. Discharged in

1908. A case of manic-depressive insanity, manic at-

tack. Died March, 1912, suicide. He married E. D. C,

whom he met while in the hospital. She was admitted

in 1006, discharged in 1908, manic-depressive insanity,

depressed type. Readmitted Febuary, 1912, M. D. I.,

manic type.

IV-41. L. S., born in 1875. He is a civil engineer, and is rather

eccentric.

III-33. H. S., born in 1850. She is very nervous. Unmarried.

Chart II is an illustration of the method charting that is used

by the Eugenics Record Office.
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There are 42 individuals in this chart, whereas, Chart I has

over 70. This shows the inheritance through marriage of two
feebleminded individuals. Nine children were born to this family,

all of which are feebleminded, one alcoholic. Two of these chil-

dren are inmates of this hospital at present. One girl of this

feebleminded pair married a man, who was an alcoholic, but his

family was normal. As the result of this union three are feeble-

minded and two normal. One feebleminded child is in Vineland.

Another girl married a man, who was an alcoholic, and has one

feebleminded child at Vineland. Four members of this group are

now cared for by state institutions. There are altogether 22 feeble-

minded progeny from the original mating.

Chart III is a summary which represents 200 individuals, 15 of

which were insane. Ten were in the Trenton State Hospital, and

12 were tubercular, three neurotic, one feebleminded. Seventeen

died in infancy. Nineteen were alcoholic. Of the psychoses, we
have six manic depressives, four dementia praecox, one question-

able dementia praecox, one senile paranoid condition, one imbe-

cility, one feebleminded and one unclassified. The paternal line

is fairly good, with the exception of alcoholism. The maternal

line, on the other hand, is very much affected. The mother is

neurotic. One sister was a border-line case. There are two

sisters manic-depressive. The mother had nine living children.

Three died in infancy, making a family of 12. The mother was

insane, had manic-depressive insanity, from which she recovered,

and is now living at the age of 83. The father was alcoholic, had

a sister who was a senile paranoid condition, and a brother dementia

praecox. This brother had two children, both of which are de-

mentia praecox, and inmates of this hospital. He married a woman
put down as peculiar. A maternal cousin is a case of dementia

praecox in this hospital. In this family, out of five individuals

who were insane in the grandparents or great grandparents, only

two were in institutions, while all the cases that were insane in the

parents' children were committed to institutions. This fact will be

found to run through all our charts, and one can conclude that in the

preceding generations the percentage of cases who were insane

and who were committed to an institution was much smaller than

the percentage of the same class in present generation.
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This has an important bearing on the apparent increase in the

number of insane in institutions at present, for I think I can be

definitely shown that a large proportion of those who were insane

in the community in previous generations were kept at home.

Chart IV represents a family of 371 members, in which 73

were abnormal in the following proportions : Insane, 14. Alco-

holic, six. Sexual offenders, 11. Syphilitic, two. Blind, two.

Cancer, five. Epileptic, one. Deaf mutes, two. Congenital, two.

Constitutional defects, two. Neurotics, 10.

Diagnoses of the insane are as follows

:

Alcoholic insanity 1

Senile dementia 2

Senile Psychoses 3

Senile trauma 1

Senile defective 1

Arteriosclerotic brain disease 3

Manic-depressive insanity 2

Psychasthenia 1

The patient represented by three asterisks was psychasthenic.

She has six brothers and sisters. Two brothers, twins, and neu-

rotic. Two sisters are neurotic, and one sister insane, with diag-

nosis of hysteria. We find that the mother was a constitutional

defective. There were two brothers and sisters, each manic-

depressive insanity, and the maternal grandparents were both

senile psychoses. The father was neurotic or psychopathic sexual

individual. He was married three times. He had two sisters.

One was senile and the other arteriosclerotic. One brother suf-

fered from senile psychosis, due to head trauma, at the age of 50.

There were 13 brothers and sisters in this family. Three could

be classed with the senile psychoses, and we find that the father

of this family died at the age of 60, of senile dementia, while the

mother came apparently from normal stock.

This chart illustrates a very important point, that is, the heredi-

tary features of senile psychoses. Here the diagnosis is not made
merely on old age, because there are in this family thirteen normal

individuals living at the ages of 70, 93, 60 and 85. This tendency

to senility in this family seems to be in the proportion of three to

twelve, 13 children dying in infancy.

Another significant fact is the tendency in succeeding genera-

tions to develop manic-depressive insanity and psychopathic states.
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Chart V illustrates inheritance in a case of dementia praecox.

The patient was one of six children, three of which died in infancy,

one was neurotic and one normal. The father was a case of

manic-depressive insanity, recovered, living at the age of 62. He
is one of six children. One brother has arteriosclerotic brain dis-

ease, three normal, one sister neurotic. Patient's maternal grand-

parents, the grandmother's line, is apparently normal. His pater-

nal grandfather was a constitutional defective, died at 66, of

arteriosclerosis. The grandfather has 12 brothers and sisters.

One brother is put down as melancholy. One died at the age of

42, had sunstroke, and died insane. One was a constitutional

defective, died at the age of 19. There were five affected indi-

viduals in this group of 13. Seven could be put down as normal,

one neurotic. The mother of the patient was neurotic. She was

one of fifteen children, seven of which died in infancy. Three

were normal and one had harelip. The maternal grandmother

was put down as insane. The maternal grandfather apparently

normal line. We have a summing up, then, of a total of two

hundred ninety-two. Insane, fifteen. Epileptics, four. Feeble-

minded, one. Neurotic, five. Harelip, one. Syphilis, two. Sexual

offenders, two.

Diagnosis of those insane are as follows

:

Constitutional defective 2

Melancholia

Dementia prsecox

Psychoses following sunstroke

Hysteria

Manic-depressive insanity

Arteriosclerosis '. 2

Depression

Feebleminded

Unknown 2

Conclusions.

We have not attempted to analyze these charts carefully, but

they are given merely to illustrate the progress of the work, and

also to illustrate what a difficult task the analysis of these charts

means. Frequently, when a point in question is necessary, the

field worker visits the family again to clear up these disputed

points.
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In this paper no attempt has been made to give any definite

conclusions regarding the hereditary factors in the various psy-

choses. We have reviewed some of the most important work done

so far, and outlined the methods to be pursued to obtain the best

results in future work.

We have also spoken of some of the difficulties to be met with,

especially when analyzing the material as it comes from the field

workers. It is again well to emphasize the necessity of maintain-

ing an open mind regarding these problems, and not to be too

biased in attempting to make the facts fit the Mendelian laws. At

the same time, we recognize that a comprehensive knowledge of

the laws will assist us materially in analyzing our data and in

arriving at practical conclusions. We also feel that much valuable

material will be obtained which will aid us in solving the problems

of prophylaxis and prevention of mental diseases. We hope that

other hospitals and institutions will adopt this method of studying

these important questions.

I wish to express my thanks to Miss Florence I. Orr and Miss

Elizabeth P. Moore (field workers at this hospital) for their

valuable assistance in making charts and furnishing valuable data

for this paper.
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Scope and Object of the Investigation

The work of the investigators in the field of experimental

psychology in recent years has shown remarkable progress, so

that new light has been shed upon a great many obscure and com-

plicated problems connected with our mental life.

Mere speculation as to the mechanism of fundamental psychical

processes has given place to some extent to more accurate knowl-

edge of these problems, so that today many obscure and compli-

cated reactions can be graphically demonstrated and these same

processes spoken of in terms of mechanical values and equivalents.

To reduce these complicated processes to figures and curves has

been a stupendous task in the field of normal psychology, and

much remains to be accomplished before we can have an accurate

idea of all psychical phenomena.

That the experiments with normal individuals have not been

entirely successful is due partly to a lack of methods, and partly

to defects in some of the methods devised. If this be true of the

field of normal psychology, then we cannot wonder that investi-

gators in the field of abnormal psychology have experienced great

difficulties in representing by graphic methods the complicated

abnormal psychical processes in the insane.

The effects of drugs and poisons upon the psychical processes

have been graphically shown by Kraepelin and his pupils, and

their work has been of immense importance in paving the way
for a better understanding of abnormal psychological phenomena.
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But experiments with normal individuals do not present such

obstacles as we find when we attempt to analyze abnormal psy-

chical processes of the insane by similar methods. The normal

processes with and without the effect of the poisons can be care-

fully analyzed and compared in the same individual, whereas, in

the experiments in abnormal psychology, we must compare sim-

ilar experiments upon normal individuals with the results in

abnormal individuals or the insane.

Methods that are readily adapted to the normal individual

become useless when applied to investigations of abnormal mental

conditions as found in the insane. Either the patients absolutely

refuse .to perform the experiments, or only partially fulfill the

conditions, and the figures and results of such experiments are

not comparable with similar experiments with the normal. And
such figures seldom give an accurate and clear picture of the

pathological mental condition.

We have studied the various clinical symptoms of the insane,

and we know that certain symptoms refer to disturbances of cer-

tain psychical fields. The problem of experimental psychology

is to measure these abnormal reactions and compare the results

of such measurements with those obtained in normal psychical

processes.

For many years Kraepelin has searched for simple methods

which were suitable for abnormal as well as normal persons, and

he and his pupils have been successful in finding methods that

on the one hand were suitable for studying the psychical processes

of normal persons, while on the other hand, they were adaptable

to abnormal psychical processes as well.

His method of continuous addition of single numbers was first

used in experiments with normal individuals, and occupied two

hours a day continuously for its completion. By this simple

method he succeeded in graphically representing some very im-

portant psychical processes, and also the relation of various

processes to each other, i. e., fatigue—the effect of the rest or

pause during addition, in which recuperation takes place; the

effect of stimulation; the impulse and intensity of the will, and

variations in the will ; and the increase of actual work done

through practice and familiarity with the work. Kraepelin has
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shown this in his monograph on the " Arbeitscurve," * and in one

chart all these various processes are plotted, and can be graphically

compared. Kraepelin admits that it took ten years of experi-

menting with normal individuals before he could interpret all

the facts shown by the " Arbeitscurve." Gradually Kraepelin

shortened the time from two hours to one hour, then half an

hour, until finally the experiment was reduced to ten minutes.

It was soon apparent that two hours continuous addition was

very fatiguing to a normal individual and wholly unsuited to

abnormal ones.

Through a series of experiments extending over these ten years

it was found that the length of time in the various experiments

had little to do with the relation of the various phenomena; that

certain laws were uniform, whether the experiment was for two

hours or ten minutes, and that the relation of these phenomena

was shown to be constant.

The method used in investigations by the author of this paper

is practically the original method reduced to ten minutes work

and simplified. And in spite of the simplicity and crudeness of

the method, it has been used with success to show at least some

of the abnormal psychical processes of the insane.

The object of this work was to investigate two forms of psy-

choses by this method, i. e., dementia prsecox and alcoholic psy-

choses, and to compare the results obtained, with the results of the

experiments on normal individuals of the same station in life and

grade of intelligence. The method is simply a continuous addition

of single numbers. These numbers are placed in long columns,

and the task of the patient is to add consecutive numbers together

and place the result opposite these numbers. This continues for

ten minutes, and at the end of each minute, by a signal, the

patient makes a line to indicate the same. The experiment lasts

ten days. On alternate days a five minutes' pause or rest is given,

and on other days the patient adds for ten minutes without any

pause or rest. Then the number of additions during each minute

is taken as units of the curve. Experience has shown that the

amount of time lost in writing the result is very small, and

extends uniformly over the entire experiment, and need not be

1 Die Arbeitscurve, Emil Kraepelin, Leipzig, 1902.



4 MENTAL CAPACITY IN DEMENTIA PRECOX

taken into account, also, that mistakes made need not be con-

sidered, as the task is so simple that any one who has a rudi-

mentary education in arithmetic can undertake the experiment.

This investigation was begun in the Psychological Laboratory

of the Royal Psychiatric Clinic in Munich in the spring of 1906.

The patients for investigation were partly from the Psychiatric

Clinic in Munich, and partly from the District Insane Hospital at

Egelfing, in the vicinity of Munich. The experiment with the

patients is a comparatively simple matter, but calculating the

results and interpreting the same is extremely difficult, and to

Professor Kraepelin should be given the credit for a large share

of the work, for without his assistance in interpreting the results

the experiment would have been worthless.

We have investigated altogether fourteen cases of alcoholic

psychoses, among which were several cases of delirium tremens,

alcoholic hallucinosis, and chronic alcoholic insanity. Also twelve

patients with dementia praecox who were in the first stage of the

disease, mostly the catatonic form. The figures for the normal

were taken from the work of Drs. Plaut and Rehm of the Psy-

chiatric Clinic in Munich, who investigated these normal cases

in conjunction with similar work with manic depressive insanity

and psychasthenia.

I am indebted to these men for furnishing me with figures of

normal people, and for their assistance in preparing this work.

I wish also to express my thanks for the courtesy of the assist-

ants in the Clinic of Munich, as well as the assistants in the Dis-

trict Insane Hospital at Egelfing, who rendered much aid in pro-

viding suitable patients for these studies.

The Method in Detail

As we have mentioned before, the method consists in adding

single figures together and placing the sum opposite the printed

numbers. Thus, a page of printed figures is before the patient,

arranged in long columns, about 50 figures to a column.

These experiments are performed every day for 10 days. On
alternate days a rest of five minutes is allowed, so that the rest

is indicated by a dotted line between the fifth and sixth minute

(see Fig. 1).
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8

9 17

3 12

4 7

6 10

2 8

5 7
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the left hand figures being the printed figures, and the

right hand figures the additions of consecutive numbers.

A stop watch is held by the investigator, and at the end

of every minute the patient is told to " mark," which

he does, and goes on adding until the io minutes are

finished.

The curves shown in Fig. i, are made up as follows: The

abscissa represents the minutes of work from i to io and the

ordinate represents the total number of additions performed in

each minute. The curve on the left " without pause," is made

from the work on alternate days, first, third, fifth, etc., days, and

the curve on the right "with pause," is made up from the work

on the second, fourth, sixth, etc., days. These curves represent

the average of each five days' work. To illustrate, one example

of the work done on normal persons by Wilhelm Specht. Below

are given the numbers for each minute in the ten days' inves-

tigation :

] 2 5 7 §)

63 54 75 66 73 69 75 73 78 75
56 52 69 67 7i 66 70 7i 73 7i

58 56 64 68 69 67 70 72 75 66

53 52 68 66 70 68 72 74 73 66

54 52 68 62 73 68 73 70 7i _65
284 266 344 329 356 338 360 360 370 343

2 4 6 8 IC>

48 61 72 69 73 76 77 80 74 76
44 55 64 66 67 72 74 72 74 75
43 51 57 66 70 70 74 67 75 74
44 47 63 64 67 69 70 70 73 72

44 50

264

59 64 68 69 70 70 72 74

223 315 329 345 356 365 359 368 371

In the above table the vertical figures represent the number of

additions in minutes, the first five minutes on the left of the

vertical line, and the second five minutes on the right, and the

successive days, as explained above. The average of these daily

figures is shown in the two curves—in Fig. I we see in curve b

(with pause) that there is a decided downward course of the

curve, showing a drop from 42.5 to 38.7 at the end of the fifth

minute. The cause of this sinking of the curve is due principally
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to fatigue (mental) as the mental work progresses. But there is

another factor to be considered, and that is practice. For prac-

tice without fatigue would show an increase in the amount of

work done, and the curve would rise instead of falling. But the

fatigue overbalances the practice and consequently the curve sinks.

After a five minutes' pause, it will be noticed that the work

done in the sixth minute is not only much greater in amount than

vro
VUC
¥3C
mo \ ' \
tfi/O \ ' V
j/ik> , \
39* • • \.

ifro

Fig. i.

at the fifth minute (directly before the pause), but is also larger

than the amount done at the beginning of the experiment, and

consequently we find the curve beginning almost at 44 instead of

42 the first minute.

This increase in the amount of work done the sixth minute is

explained by two facts which have taken place during the five

minutes' rest or pause. In the first place the fatigue has been

overcome by recuperation, and the person starts out freshened

and ready to work. At the same time the effect of the practice

of the first five minutes has some value in the amount of work

done, being more than in the first minute. It is true that during

the pause or rest, the practice has to a small degree lost its

effect, but the disappearance of fatigue also must be considered

in explaining the larger value of the work in the sixth minute.

Especially is this seen in comparing the work of the sixth minute

in curve a. Here the value is 41 against 44 for the same minute

after a pause of five minutes. The work of the entire five min-

utes after the rest is much greater than the work of the first five

minutes. Hence, we must ascribe the increase largely to the

effect of recuperation during the rest, and the loss of fatigue.
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From Table I we get the following values : The numbers on the

left side of the line are the values of the fifth minute before the

pause for five days. On the right side of the line are the values

for the sixth minute following the pause for five days. The sum

of these separate columns gives the total amount of work done

in the fifth and sixth minute, with an intervening pause.

44
59
68

70

21
313

61

69
76
80

_76

362 = 1 1.5 per cent, increase after the rest.

Here is shown distinctly the effect of the pause or rest in the

1 1.5 per cent, increase in work done in the sixth minute over

that done in the fifth minute before the pause. When we com-

pare the work done in the fifth and sixth minutes on the days

with the pause with the same minutes on the days without the

pause, we see in curve a that the fifth and sixth minutes are

practically the same, that no increase can be noticed as compared

with curve b. For the fatigue has been compensated in the latter,

but not in the former instance. The curve shows in general a

descending tendency due, as we stated above, to the overbalancing

of the fatigue over the practice, but the fifth and sixth minutes

are at the same level. The slight rise of the curve at the fifth

minute is not due to a balance between the fatigue and practice,

but to the effect of the tension, or straining of the will, which

overcomes the fatigue. And the straining of the will frequently

shows itself in the curves and is considered an impulse of the

will to overcome the fatigue. This impulse is effective in keep-

ing the amount done in the fifth and sixth minute at the same

level. Without this straining of the will in the course of the

work, both values of the fifth and sixth minutes would be much
smaller and the curve would descend at this point as a result of

fatigue. So that 11.5 per cent, increase after the pause stands

for the direct effect of the pause, when taken with the percentage

of increase on the days without the pause, thus

:

1 1.5 per cent, increase after pause.

0.0 per cent, increase without pause.

1 1.5 per cent, increase after pause, or direct effect of pause.
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We must also consider the total amount of work done before

the pause and after the pause or the total work of the first five

minutes must be compared with the total work of the five min-

utes after the pause, and also compare these percentages with

those obtained in the same manner by comparing the same values

of the days without a pause.

From the table we get the following figures, the left hand

column representing the total work of the first five minutes for

five days, and on the right side, the total work of the last five

minutes after the pause.

223 264
315 329
345
365

356
359

368 371

1,616 1,679 — 3-3 per cent, increase of total work after the pause.

This increase after the pause is explained by the effect of the

practice, a portion of which remains even during the rest, and

therefore more work is accomplished in the last five minutes,

although the fatigue also plays a part as shown by the descend-

ing curve. When we assume that during the pause the fatigue

has been entirely recuperated by the rest, then the increase in

work after the pause represents the practice coefficient of the

individual.

Under what conditions, and in what manner the fatigue is

compensated during the pause, at present we are unable to state.

Through the increase of the work after the pause, although

a certain residual of fatigue is present, we must conclude that

the practice has overcome to some extent the fatigue. The

residual can be great, and at the same time hidden by the effect

of practice when the latter is sufficiently great. And we can also

conclude that possibly during the rest or pause, that the fatigue is

entirely compensated, and no residual remains, and that the effect

of practice is very small.

To come to a definite conclusion in regard to this question, we
must first compare the work equivalents of the days when no rest

was taken, and where consequently the effect of the rest does not

come into play. From the table we again take the following
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figures. The figures on the left represent the total work of the

first five minutes for five days, and on the right of the column,

the total work for the last five minutes for five days.

284 366

344 329
356 338
360 300
370 343

1,714 1,636= 4.1 per cent, decrease in last five minutes over first five

minutes.

In other words, without the good effect of the rest, the fatigue

shows itself, and the work fell off 4.1 per cent. But from this

coefficient alone we cannot compute the effect of fatigue. In

the second five minutes work the fatigue overcomes everything

else, but we cannot tell to what extent the total amount of work

has been influenced by the simultaneous opposing effect of the

practice.

It is possible that the decrease of the work in the second five

minutes might be much less, if the individual was capable of

improving by practice. We get an idea of the importance of the

fatigue when we compare the differences in the total amount of

work done after the pause and without the pause.

That the work of the second five minutes on the days without

and with a pause or rest, approach each other as regards the

effect of practice, can be shown. However, where recuperation of

the fatigue during the pause has taken place, the comparison of

days without any rest (where the second five minutes is under the

influence of the fatigue) and the days with rest, the difference

in the two series will give us the value of the fatigue. This dif-

ference is shown below.

3.3 per cent, increase in total work after pause.

4.1 per cent, increase in total work last five minutes.

7.4 per cent, coefficient of fatigue.

For computing the individual fatigue we make use of two

groups of figures obtained by this method from the same indi-

vidual. On one hand the relation of work values of the fifth and

sixth minutes, and on the other hand, the difference in the total
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amount of work done in the first and second five minutes on the

days with and without pause. We will see later, when discussing

fatigue in our three groups, how the coefficient of fatigue is

vastly different in dementia praecox from normal individuals and

alcoholics.

Comparison of Individual Work Curves

In Fig. 2 we have shown a typical curve from the groups in-

vestigated and compared with a normal curve.
3

The curves on the left each represent the average of five days

work for ten minutes per day uninterrupted. The curves on the

right represent the average of five days work with a pause of

five minutes after the fifth minute of work. This period is rep-

resented by the dotted line. The curve of the following five

minutes represents work after the pause.

In the normal curve a-I it will be seen that there is a gradual

tendency of the curve to descend, although in places it appears

almost horizontal. However, the values do show that there is a

decrease in amount of work done in successive minutes, but in

tenths so that it cannot be accurately shown in the curve. There

is a certain regularity to the curve, when compared to that of

dementia praecox. Also in curve Orll (normal), the effect of the

pause is distinctly shown, for after the pause, represented by the

dotted line, the curve begins at a much higher point than the fifth

minute, and a trifle higher than the beginning of the curve. This

curve also shows the gradual decline in the amount of work done,

both before the pause and after the pause, although the entire

curve after the pause is distinctly higher than the curve of the

first five minutes. As we said above, this is due to the loss of

fatigue during the rest, and also to the residual practice, which

has shown itself in the period following the rest.

Comparing this curve of a normal individual with curve b, that

of a dementia praecox case, the difference between the two is at

once apparent. In the first place one sees tremendous variations

in .the curve b-I. The curve sinks very low at the fifth minute,

2 Curve taken from figures of a normal person given by Wilhelm Specht

in Uber klinische Ermudungsmessungen, Archiv fur die Gesamte Psy-

chologic, Band III, Heft 3.
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then rises again and ends much higher. This can only be ac-

counted for by the variations in the intensity and impulse of the

will, of which we will speak more in detail later. When we

observe the curve b-II, representing the period with a rest, we

>—
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Fig. 2.

see that instead of the sixth minute rising distinctly above the

fifth minute (before pause) the curve starts at a much lower

level. This shows that the rest has not had a good effect upon

the work of the patient, but has had a decidedly unfavorable
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influence on the after work. It also shows that there was either

no fatigue present or that if present, it was not compensated dur-

ing the pause. And from what we know clinically of dementia

praecox cases, especially the catatonic forms, the first supposition

is the correct one. The sinking of the curve, then, is not due to

fatigue, but to fluctuation and variations in the intensity of the

will ; although apparently working steadily along, the curve shows

that the will is far from being under the control of the patient.

In curve C-I and II, that of a patient with alcoholic hallucinosis,

we find very little deviation from the normal. The fatigue is

shown by .the gradual descent of the curve. And after the pause

or rest, the curve begins at a much higher level, not only as com-

pared with the fifth minute, but with the first minute as well.

While these curves are shown as typical of the three groups under

discussion, it must not be supposed that all of the cases in the

three groups would show similar curves respectively in each

group. There are wide variations in individuals of the three

groups, but at the same time the average of the curves of each of

the three groups will show distinct differences from each separate

group. Especially will this be shown later when different fac-

tors are considered, such as fatigue, impulse of the will, daily

increase in work, total amount of work done, etc.

Combined Average Work Curves (Fig. 3)

An effort was made to show the average curve of each group,

but the result of averaging all the curves of one group was not

a representative curve, as the variations of each individual curve

would balance that of the others of the same group, and the

result was not a representative curve. But this difficulty was

overcome by Professor Kraepelin, when he suggested curves made

up of the relation of each minute to the first minute, without any

reference to actual values. So the combined work curves were

constructed as shown in Fig. 3. Here the peculiarities of each

group were represented graphically, and the result was startling.

The work of the first minute in each group is the basis for com-

puting the proportion of every other minute to the first. The

standard value of the first minute is placed at 100. The value of

the other minutes is computed by logarithms in terms of the first
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minute, or ioo. Thus, the normal curve, constructed from the

average proportion of the 25 individuals, shows the second

minute to be 92.4, in other words, the relation of the average of

the first minute to the relation of the average of the second min-

ute of all individuals, is as 100 to 92.4, and so on for the rest of

the curve. And the same method was used for the other two

groups. It will be noticed that at the fifth minute the curve di-

vides, one curve continues on, and the other is represented by a

dotted line. This division of the curve is to show the difference

in the relations of the last five minutes without a pause (the

uninterrupted line), and the last five minutes following the pause

or rest, as shown by the dotted line. The first five minutes of

each day is taken, as the work is uniform until the end of the

fifth minute, when on one day a pause intervenes, and on alter-

nate days no pause is allowed. In other words, the first five

minutes of all curves of an individual group are obtained under

similar conditions, while after the fifth minute, the pause makes

a distinction. And the effect of the pause is graphically shown

by the curve represented by the dotted line. In the normal it

will be seen that the curve gradually descends, although there are

some slight variations throughout the ten minutes work without

a pause. (Note the abscissa indicates .the minute of work, the

ordinate the proportions of each minute to the first minute.) The
sixth minute (dotted line) is separated from the sixth minute

(straight line) by a considerable space. In the former the value

is 97, in the latter 88. This difference represents the direct effect

of the pause, and it will be noted that the course of the curve

(dotted line) continues at a much higher level than the other

curve. This corresponds with the typical normal curve in Fig. 1.

Another peculiarity is that in the last two minutes of the lower

curve there is a slight rise, showing the effect of the straining

of the will by a distinct effort to overcome the fatigue. As the

fatigue after the pause is less, we do not have this strain at the

last, and the curve sinks during the last minute of work.

The difference between the values of the first and second minute

represents the impulse of the will (Antrieb). As we all know,

when one has a certain task to perforin one goes at it with a

strong impulse to accomplish the task, and this tension, as soon

as the work is started, lets up, and the second minute shows a
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considerable decrease in the amount of work done as compared

with the first minute, or at the beginning of the task. And the

difference between the sixth and seventh minute after the pause

(dotted line) represents the impulse of the will after the pause.

This is not so great as the impulse at the beginning, as through

practice the task is known, and one does not strain the will to

accomplish the work at hand to such an extent as at first.

When we observe the combined curve of the dementia praecox

cases, we at once notice a marked contrast with the normal. The
same variations and fluctuations in the curve are seen as were seen

in the typical curve of dementia praecox in Fig. i, b. But this is

a composite curve of the twelve cases of dementia praecox, and

the variations would be lessened rather than increased. One point

of difference between this and the normal curve is the sudden

sinking of the curve from the fourth to the fifth minute. Here

is a drop from 96.5 to 84 and then a sudden rise to 93 at the sixth

minute. As seen by the fluctuations, the question of fatigue does

not come into consideration at all. First, because there are two

ascents to the curve following this, and secondly, because the sixth

minute after pause is comparatively very little above the sixth

minute without any pause.

To find the explanation, then, we must consider the will which

is seriously affected in dementia praecox. Here the defect is

graphically demonstrated, and the sudden descent of the curve

can be ascribed to the neglect of the will (Vernachlassigung des

Willens) or deflection of the will.

The fluctuations of the curve in the last five minutes (without

pause) is remarkable and is explained by the difficulty of keeping

dementia praecox cases at a given task. The apathy shown clin-

ically is here graphically demonstrated.

The course of the curve after the pause (dotted lines) also

bears out the statement that there is little fatigue, and the curve,

instead of remaining at a higher level after the pause, actually

sinks lower than the continuous curve. So that from this curve

.three facts are demonstrated: (1) The absence of fatigue, (2) the

irregularity of the tension of the will, (3) the absolute deflection

of the will. The impulse of the will at the onset of the work is

much less than in the normal and much less than that in alcoholics.

The third curve represents the composite curve of the alcoholics.
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This type of patients investigated was variable, and some were

practically normal, especially those recovering from delirium

tremens. The others belonged to the class of alcoholic halluci-

nosis and alcoholic paranoic conditions.

This curve does not differ materially from the normal, except

in the height of the curve at the sixth minute after the pause.

Here the curve starts at 103 or 3 points above the height at the

beginning of the work and six points above the same value in

the normal curve.

This increase in the amount of work done in the sixth minute

in alcoholics over the normal is explained, not so much by the

fatigue, but by the fact that during the pause the residual idea of

the work is lost, and they start in with a marked tension of the

will, assisted by the residual practice-effect (Ubungs Nachwirk-

ung). And they seem to have lost the impression of the work

during the pause, so that it is in one sense a new task to .them,

while in the normal the memory impression is more lasting, and

the normal does not start out with such a great impulse to accom-

plish the task.

Total Mental Capacity

(Absolute Leistung)

We obtain the values for the total capacity for mental work or

the absolute ability for work in the various groups, by taking an

average of the total number of additions performed in the first

five minutes for the ten days. It is impossible to take the average

of the whole ten minutes for on alternate days a rest or pause is

allowed after the fifth minute, and consequently the last five min-

utes of work cannot be used in computing the amount of work

performed by the individuals of the various groups.

By observing Chart I we will see the values for the total mental

capacity represented in a graphic manner. The values are repre-

sented by columns for comparison, and it will be seen that there

is very little difference in the amount of work done by the three

groups. The values for the normal group vary from 263 to 104,

and the average for the group is 185. In the dementia praecox

group the variations are between wider limits, i. e., from 289 to

92, but the average is considerably lower than in the case of the

normal group, viz., 165.
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In the alcoholic group the variations are between much wider

limits, i. e., from 323 to 96, and the average for the group is 188,

a trifle higher than the normal average, while the average for the

dementia prsecox group is much below that of the normal and

alcoholic groups. One is at first surprised that the difference is

so slight. But when we consider the clinical features of dementia

praecox, this finding is not so surprising, and the clinical and psy-

chological facts are in harmony. We know that frequently in

this class of cases the intellectual defects are slight, and often

absent for many years, so that the patients afflicted with this dis-

ease retain to a considerable degree their intellectual faculties,

although profound disturbances of other psychic fields (emotion,

will and ideation) are present and prevent the patient from living

a normal mental life.

We will demonstrate later that the disturbance in dementia

praecox is to be found in other fields than the purely intellectual.

Of course, in the end stages of the disease this field also suffers

and we see cases with profound mental deterioration. The

alcoholic group exhibited only slight deviations from the normal,

and none of the cases were demented so that the intellectual

capacity does not differ materially from the normal. So this fact

is in absolute harmony with the clinical symptoms of the disease.

In connection with the total intellectual capacity we must con-

sider the daily increase in the amount of work performed through

practice (Ubung). This is shown, first, in Chart I, now under

consideration, and is represented by the lined columns at the base

of the solid block columns. This is illustrated in this manner so

that one can compare the daily increase with total capacity in indi-

vidual cases of the three groups. And the figures given in the

squares represent the values of the daily increase in each case.

The values are shown graphically again in Chart 2 for a com-

parison of the three groups.

By comparing the values in Chart 1 it will be seen that there is

considerable variation between the amount of work performed,

and the daily increase through practice in different individuals.

Thus, in the normal group the highest daily increase (14) occurs

in two cases, in one where the total work value is 180, somewhat
below the average, and in the other with a total work value of
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230, somewhat above the average of 185. The variations, how-

ever, are not so marked as in the dementia praecox and alcoholic

groups. In the normal the average for the first 14 cases, with

work values above the average for the group, is 10.2, while the

average for the 11 cases below the group average (185) is 9, and

by comparing Chart 2 the average daily increase is 9.5 for the

normal group. Hence, in general we can state that in the normal

group the daily increase is proportionate to the total wrork per-

formed.

In the dementia praecox group we see more variation in the

relations of these values. The lowest daily increase 2.7 is found

in next the highest column, 230, and the highest daily increase,

12.4 in column 178, somewhat above the average 165. By com-

paring the daily increase in cases where the work values are above

the average, we find almost the same condition as in the normal.

The average of daily increase in five cases above the group aver-

age of work values is 8.5, which is 1.7 above the average daily

increase for the group, while 6.4 represents the average of the

seven columns below the group average. So that it can also be

said for dementia praecox that the same conditions are demon-

strated as in the normal regarding the proportion of the daily

increase to that amount of work done.

In the alcoholic group the variations in the daily increase show

much greater variations than either dementia praecox or normal,

between 19.2 and 2.7, and the average 9.5. Again considering the

cases which are above the group average, we find six cases with

an average of 11.6, and these below the group average in work

values, eight cases with an average of 7.4. Again the rule as

applied to the normal holds good for alcoholics, except that the

difference between these two averages is 4.2, which is greater

than either the normal or dementia praecox groups.

By comparing the three groups, as shown in Chart 2, we see

that the normal and alcoholic group are practically the same (9.5,

9.6), while dementia praecox falls far below, 6.8. And this is in

harmony with the facts shown in Chart I, in which the dementia

praecox group shows total capacity for work much below the

normal and alcoholic group.
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Effect of Practice (Ubung)

In close relation to the total intellectual capacity and average

daily increase, is the effect of practice, in fact, the total amount

of work accomplished and the average daily increase depend

largely upon the effect of practice. The effect of practice is

shown in average daily increase in the amount of work performed.

In Fig. 4 we have plotted typical curves for each of the three

groups. These curves are obtained by computing the amount of

work performed during the first five minutes each day, and mak-

ing a curve for these values for the ten consecutive days. Here,

again, this second five minutes cannot be utilized because of the

pause as previously explained.

And for the same reason that we could not use actual figures

for constructing an average work for the various groups, we could

not construct a curve representing the effect of practice. There-

fore somewhat typical curves from each of the groups are selected.

In these curves the abscissa represents the days, and the ordinate

represents total amount of work done in the first five minutes

on each day. The normal curve shows a steady rise with slight

variations from 70 the first day to nearly 180 on the tenth day.

In other words, this individual did two and one-half times the

amount of work on the tenth day as he did at the beginning, or

the increase was 250 per cent., due to practice and familiarity with

the work. Of course, all normal curves would not show this

tremendous increase, although they would approximate this curve

to some extent.

The curve representing a case from the dementia praecox group,

we see a decided difference. It will be noticed at first that the

curve begins at a point where the normal ends, that is, the total

amount of work done is much greater than in the normal case.

This is shown on Chart I, where the column marked 230 is next

to the highest column of this group. But the average daily in-

crease is only 2.7, which is the lowest of the three groups. You
will notice that there is a very rapid rise for the first four days

(from 170 to 275 or 160 per cent, increase), then a sudden drop

to 210, and from here to the last variation, until the curve ends

at 245, or 140 per cent, increase over the work down in the first

minute. This shows graphically the well known clinical symptom
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of this form of mental disease, that is, a general emotional

apathy, a loss of interest in surroundings, work, pleasure, etc.

So then one is not surprised to find that this feature of the disease

is shown so well graphically by this method. And this curve is

not the most pronounced one of the group, but is fairly repre-

sentative of the group. The curve of the alcoholic patient is

nearly the same as the normal, and is also fairly representative

of this group, although some of the cases show more variation.

Susceptibility to Fatigue (Chart 3)

(Ermiidbarkeit)

We obtain the figures for the coefficient of fatigue, showing

susceptibility to fatigue by considering the general effect of the

pause upon the individual's work. This method was explained

in the first part of this paper, and will not be elucidated again.

By this method we obtain the values represented by the columns

in Chart 3. In the normal group we see variations in the coeffi-

cients from 1 to 17, and the average for the group is 6. It will

be seen that no negative values are present, as in the dementia

praecox and the alcoholic group. In the normal group, without

exception, the pause or rest has had a beneficial effect upon the

after work, as we saw in Fig. 3. This is not so, however, in the

dementia praecox group, for in the group 8 out of the 12 cases

show a negative coefficient of fatigue, varying from 5.1 to 1, and

are represented by columns extending below the line o. The aver-

age for the group is only I. The average for the 8 negative cases

is —2.8. This result is rather striking, and corresponds to the

facts explained in regard to curves shown in Fig. 3, only here

the comparison between the groups can be more distinctly made.

It can readily be seen that the effect of the rest was very unfavor-

able to the dementia praecox group, and that fatigue was not

present in the large majority of cases.

In the alcoholic group the average 6.5 is just above the normal

and there is very little difference in the coefficients. However,

we have 3 negative cases out of 14, and these 3 cases were of the

dull, stupid type so often seen among this group. In both groups

(dementia praecox and alcoholics) the cases in which the fatigue
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coefficient was negative, were also the cases with a smaller total

capacity in comparison with other cases of the same groups.

In Chart 4 the values representing the direct effect of the pause

are shown. We have explained previously the method whereby

these values were obtained. Unfortunately, I was unable to obtain

in the normal group more than the values for 9 cases. But these
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show no negative values. The average for the normal group is

9.5, which is considerably below the average for the alcoholic

group, viz., 14. And this is also shown in Fig. 3 by the height of

the dotted line after the pause where it reaches 103. And this

has also been explained by the fact that in the alcoholic cases,

although the fatigue values are not much above normal, yet the

work after the pause shows an increase, probably because these

patients after the pause have lost the effect of the work given

before and start in as if they were beginning a new task. By
comparing the values of the impulse after the pause, as shown in

Chart 6, we find that in alcoholics the average for the group is

lighter than the average for the normal, 4.5 and 1.5, respectively.

And from these facts we can assume that the intensity of the

will is not lost as soon as in the case of the normal group, and

in consequence of this the alcoholics go to work after the pause

with greater intenisty of the will, and the values of the work in

the sixth minute after the pause are higher than in the normal

group. Also the readiness for work is lost more quickly than in

the normal person, as explained above.

In dementia praecox, however, during the pause, a different

process has been in operation. We have seen that no great

amount of fatigue is to be compensated or dissipated by the rest,

and the sudden decrease in the intensity of the will counterbalances

whatever recuperation from fatigue might have taken place.

Thus, the work of the last minute before the pause, and the next

minute following the pause (sixth minute) does not show such a

great difference as is the case in the alcoholic and the normal

groups. And here again we must take into account the absence

of a readiness for work, the presence of which is shown in alco-

holics and in normals. For through a certain indifference to the

work before them they show no anxiety to go ahead and do their

best. Hence in Chart 4, five cases out of 12 are represented by

negative values, and the average for the group is only 5 com-

pared with 9.5 and 14 for the normal and alcoholic groups

respectively.

From these charts we can conclude, then, that the effect of the

pause or rest in the alcoholic and normal groups exerted a favor-

able influence upon the later work, especially in the former group.

But in the dementia pnecox group a pause of the same length had
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a very unfavorable effect upon their work. That fatigue is greater

in alcoholics than in normal individuals has been shown by other

methods and experiments, and the facts found here corroborate

the views of other investigators.

Intensity of the Will (Impulse)

Chart 5

In normal individuals the intensity of the will, or the impulse

of the will is influenced by four factors, as follows: (i) In the

beginning of any work the feeling is that there is something to

be overcome, or some task to be performed, and that causes a

high tension of the will; (2) the intensity of the will is shown

at the end of a task when one wants to do as much as possible

before one finishes; (3) .the entrance of fatigue causes a feeling

of weariness, and in order to overcome this feeling one, so to

speak, strains the will to greater activity; (4) after a disturbance

in a certain period of work or task, one's attention having been

distracted, one begins again to work, and the impulse of the will

is again shown. This is shown in the experiments by the decrease

in amount of work done in the second or third minute. Compar-

ing this with the first minute before and after the pause, we must

now endeavor to find how the normal relation is disturbed in our

abnormal groups.

We see that the initial impulse at the start of the task is much
greater in normal than in alcoholics or dementia praecox, thus, the

values are 29, 9 and 11, respectively. And when we consider that

the fatigue in the dementia praecox group is very small, the fact

that no great intensity of the will is present, these two facts har-

monize. By observing the combined work curve, Fig. 3, we will

see this explained. And if we have no marked impulse or tension

of the will the only way to explain this sudden decrease in the

third or fourth minute is by a sudden failure of the tension of the

will. The sudden sinking of the curve to 83 in dementia praecox

is in great contrast to the gradual sinking of the curve in alco-

holics and normal, respectively 89 and 91. These latter figures

show distinctly the effect of fatigue which has overcome the ten-

sion of the will. And we have seen that the fatigue is very small

in dementia praecox and cannot come into play in explanation of

the sudden sinking of the curve.
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The impulse after the pause shows two facts : First, that during

the pause the fatigue has been compensated in the alcoholics, and

in consequence we see a tremendous rise in the curve after the

pause. The curve rises at 103, which is higher than in the

start of the task, and the tension of the will is not as high as at

the start. How is it in dementia praecox? We have seen that

we have a lesser intensity of the will, and therefore less fatigue,

also a sudden sinking of the curve in the fourth minute. And we
have an apparent high point of the curve after the pause, but only

to 95.6, which is very much below the alcoholics. And during the

pause no recovery has taken place, and the work after the pause

is less than the alcoholics. Then follows again the sudden failure

of the tension of the will. The pause has been unfavorable, for

the amount of work done after the pause falls below the amount

of work done without a pause (see curve, Fig. 3). Again we
must take into account the readiness for work.

We must conclude that in both groups a rapid disappearance of

the readiness for work has taken place during the five minute

pause, and in normal this is explained by the fact that at the start

of the work .the normal person shows a great deal of interest, but

after a short pause of five minutes the tension of the will has

decreased considerably compared with the tension before the

pause. We know from experience (although such a fact has not

been established experimentally) that normal persons hold .the

readiness and interest for work during a short pause. And when
they again begin to work they have the feeling that the task is

not so difficult because they know what they have to do. There-

fore, they do not exert themselves, and the amount of work done

by the normal after the pause is much less than that performed

by the alcoholics. Also, at the end .the curve sinks, while the

curve without pause rises a little bit because of practice and

familiarity. And we conclude (1) that the tension of the will

before and after the pause, which in dementia praecox and alco-

holics have very nearly the same value, is caused by the fact that

the readiness for work is rapidly lost during the pause, and they

begin to work after the pause just as if they had a new piece of

work to do. While the great difference of the normal will tension

before and after the pause is due to the fact that this readiness





MENTAL CAPACITY IN DEMENTIA PRECOX 3

1

for work has not disappeared, they are prepared for the task at

hand.

It can be demonstrated by experiment that after pauses or rest

periods of different lengths that the readiness or preparedness for

work in normal also is lost, and the tension of the will is grad-

ually increased when the time of the pause is lengthened.

Second. That the increase in the work done after the pause in

alcoholics is due to the dissipation
3

of fatigue during the pause,

and also the higher tension of the will. In dementia praecox the

total capacity is not so high as in alcoholics, but the impulse of the

will is about the same as before and after the pause, because no

fatigue has been counterbalanced, and the readiness for work has

disappeared. The irregular course of the work curve, now high,

now low, shows distinctly the fluctuation of the tension of the will.

In Chart 6 we have illustrated the impulse of .the will after the

pause. What we have said regarding the work curves in Fig. 3

is corroborated by the facts deduced from this chart. In the

normal group we have 3 cases out of 29 showing negative values,

and the average for the group is only 1.5. In the dementia praecox

group there are only 2 negative values out of 12 patients exam-

ined, and in the alcoholic group only 2 negative values out of 14

patients examined. The average for the dementia praecox group

is here shown to be higher than the other 2 groups, or 6.5 com-

pared to 1.5 normal and 4.5 alcoholic. And this greater value for

dementia praecox as compared with the normal and alcoholics is

only apparent, or when we consider the space between the sixth

minute dotted line and sixth minute full line in the 3 groups. In

Fig. 3 this increase is explained. It is not that the cases of

dementia praecox do so much more work after the pause, or that

the impulse is greater, but the sinking of the curve before the

pause due to the neglect of the will to act, accounts for this light

average in dementia praecox.

Conclusions

By the simple experimental procedure outlined in this paper,

we have shown

:

1. That the disturbance of the will is the most important symp-

tom of Dementia Praecox.

* Erhohlung.
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2. Because of this defect of the will, the rest from work ,so

beneficial to normal individuals, and the alcoholic cases, has an

unfavorable influence in Dementia Praecox.

3. The effect of practice in Dementia Praecox is of much less

values than in normal persons and alcoholic cases, which conforms

to the general apathy shown in Dementia Praecox cases.

4. Absolute deflection of the will, a prominent symptom in

Dementia Praecox, is shown by this method.

5. Fatigue is absent in Dementia Praecox, and greater in alco-

holics than in normal persons.

6. Absolute mental capacity, as shown by the amount of work
performed, varies but little in the three groups, being less in

Dementia Praecox than in the other two.

7. That the daily average increase in the individual cases is

proportionate to the total amount of work performed, is true of

the three groups.

8. That the experimental results agree with the clinical symp-

toms of Dementia Praecox and Alcoholic Insanity.



PRACTICAL EUGENICS

By Henry A. Cotton, M.D.

Director of the Nezv Jersey State Hospital, Trenton, N. J.

The question of the effect of hereditary influences upon

the causation of mental diseases is one that has been receiv-

ing considerable attention of late. Up to within a few years

our opinions of the effect of this influence in the causation

of mental diseases was based upon rather insufficient and

inadequate data. We spoke loosely about "heredity in the

family," and were content to divide a certain number of

cases into classes, those having heredity, and those showing

no heredity.

The interest in heredity was, primarily, aroused by the

work of Chas. B. Davenport, of the Eugenics Record Office

at Cold Spring Harbor, L. I., N. Y. At this office, which

is under the American Breeders' Association, remarkable

data have been tabulated on the work in heredity in families.

Not only heredity in mental diseases, but all sorts of traits,

both mentally and physically. This pioneer work attracted

the attention of the State Hospitals, and within two years

Dr. Davenport had trained many expert field workers who
were sent out to the State institutions to study this subject.

Practical work in Eugenics in this country was begun at

the Training School for Feebleminded at Vineland, N. J.,

Reprinted by permission from Social Diseases, published quarterly
and copyright, 1913, by The Society of Sanitary and Moral Prophy-
laxis, Tilden Building, 105 West 40th Street, New York City.
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under Prof. Johnstone and Dr. Henry H. Goddard. This

was followed by the work at the Epileptic Village at Skill-

man, N. J., under Dr. David F. Weeks.

Xo one can deny the importance of thoroughly studying

the question of heredity, and we have found the only practical

way in which it can be studied is by having expert field

workers go out into the community and gather information.

We have now in the State Hospital at Trenton some 20,000

individuals charted, and the work of analyzing these data is

enormous. The charts I shall show you this evening are

selected charts, as it would be impossible to show all the

cases we have on our records. We summarize important

data for demonstration. We cannot say that we have any

definite laws yet regarding mental diseases, based upon our

researches. The careful analysis of this information on the

heredity of mental disease has yet made only a good begin-

ning. The subject is quite complicated, for insanity is a

name that has covered a whole list of mental defects of most

dissimilar characters and types. As far as possible, we
eliminate the word "insanity" and try to make a diagnosis of

the mental condition. Feeblemindedness, eccentricities, epi-

lepsy and alcoholism are some of the conditions which seem

to exert strong hereditary influences.

Mental defectives, classed as feebleminded, form only

one group of the larger class of mental diseases, and the

same can be said of epilepsy. The causes occurring in these

two conditions have a certain uniformity wrhich, however, is

lacking in the larger group of insanity, or, as we prefer to

say, mental diseases. But even here, all cases of feeble-

mindedness are not of the same type, and the cause produc-

ing these types may be quite different in individual cases.

There can be no question but that feebleminded parents will

produce feebleminded offspring, and that the hereditary trans-

mission of such diseases as syphilis will produce idiots

and other mental defectives. Hence, it appears that we
should make a little closer examination of the types of feeble-

mind ness, not so much from the degree of the defective,

which has been done by Dr. Goddard, but we should also

consider mure thoroughly the cause producing feebleminded-
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ness. Accidents at birth, arrested development through in-

fectious diseases, such as scarlet fever, will frequently pro-

duce feeblemindedness, and also, as has been mentioned, direct

transmission of syphilis, etc. The largest proportion, how-

ever, are caused by direct hereditary influence of the mental

type of parents who are both feebleminded. In some cases

where one of the parents is feebleminded, the offspring will

undoubtedly show some feebleminded individuals.

The question of the inheritance of epilepsy is even more

complicated than in the case of mental defectives, and here

again, many factors are concerned in the causation of this

disease. We have to consider accidents at birth, accidents in

childhood, which result in head injuries, the inherited dis-

eases, and then the direct inheritance of epilepsy, which has

been shown by those engaged in this work.

When we come to consider the large group of mental

diseases, of which each separate type must be treated by itself,

it makes a very complicated problem. There is no question but

that the majority of the cases of mental disease have a bad

heredity to start with, but often this heredity is only one of

several important causes. Thus, two sisters both inherit a

taint from their parents. One of them marries and has a

child. The effect of childbirth upon the mental condition is

very pronounced, and the factors causing mental derangement

may be considered both physical and mental, and frequently

the woman develops mental disease following childbirth.

Under this strain the married sister might become mentally

disturbed, while the unmarried sister, with a similar tendency

to mental weakness, without the exciting cause of childbirth,

might escape, and live and die a rational human being.

Another type of cases which should receive consideration,

is that known as dementia praecox. This is a chronic mental

disease which occurs mainly in young people. In a great

many cases they are unmarried. From the fact that they

are unmarried, the progeny of that particular line or strain

soon ceases, and as the families of these patients are peculiar,

and many do not marry, the whole family will apparently end.

Does this, then, lessen the number of dementia praecox in

each succeeding generation? We are forced to say that it
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does not. Hence, we must look to some other factors than

heredity in producing this disease. There is no doubt but

that we do have very marked hereditary influences in these

cases, but notwithstanding the fact that these peculiar lines

die out, we have an increase in this disease. It may be pos-

sible that hereditary influences are not limited to a tendency

to mental derangement, but that other peculiar traits occur-

ring in the ancestors are more exaggerated in the offspring,

and finally produce this disease.

In another type of mental disease, such as general

paralysis, or softening of the brain, we feel confident in as-

suming that heredity plays very little part in their causation.

The main point for consideration in these cases is the fact

that they have previously been infected with syphilis, probably

ten or fifteen years prior to the onset of the mental disease.

This type is purely an acquired condition, and the question

of heredity may play no part whatever in the causation of

the disease. It has been a much discussed question whether

syphilis had any connection with general paralysis, but to-

day every one is convinced that it stands in direct relation to

general paralysis. Without syphilis there would be no gen-

eral paralysis. Recently, Noguchi and Moore have found the

germs of syphilis, the treponema pallidum, in the brains of

persons dying of general paralysis. This at once settles the

question as to the relation of syphilis to general paralysis.

The question of eugenics is not limited merely to the

study of heredity. It should cover a much broader field.

If we are to stop the increase of mental diseases we should

endeavor to adopt measures which would secure normal off-

spring; and where the offspring would probably be abnormal,

the State should take measures which would prevent such

offspring.

The inheritance of feeblemindedness is so well proven,

that in several states laws providing for the sterilization of

such persons have been passed. We have such a law in New
Jersey, which is now being tested for its constitutionality be-

fore the Supreme Court of the State. Recently, some States

in the West have, through their Supreme Courts, decided

that such a law was constitutional, and we hope that this will
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have a tendency to influence the decision of the courts of

this State.

A measure so new and far-reaching should, of course, be

put in operation only upon the best of grounds. We feel

that we have such grounds. Feeblemindedness is certainly

hereditary. The law protects the rights of individuals in the

most careful manner. Three commissioners—a surgeon, a

neurologist, and the State Commissioner of Charities and

Corrections—sit with the superintendent or medical director

of the institution where the inmates are to be examined, as

a committee of four to pass on each individual case. The

patient is not only allowed counsel, but is provided with

counsel by the State.

A considerable number of cases have been passed upon

by the Commission, and they are now awaiting the decision of

the Supreme Court, before the decree is carried out. If the de-

cision should be favorable to the law, as we have every rea-

son to hope that it will be, we shall be able to set free at

least one hundred persons from the State Hospitals at Trenton

alone, persons who are now confined merely because of the

danger that they might transmit their mental defects to suc-

ceeding generations.

Perhaps I should explain that a rather large percentage

of the inmates of our institution are what are called "moral

imbeciles." They are not incapacitated from living in free-

dom and earning their living, but they simply lack moral

power. They do not know what sexual morality is. At

present we are forced to confine them in our crowded State

Hospital, where we must keep the women throughout the

period of their lives in which they may bear children. By
submitting them to an operation, we can remove that danger,

and they would then be much better off outside the institu-

tion.

It has been argued in objection, that by such a process

we remove the penalty for immoral acts. The reply is simple

:

these people have no moral sense, and they are not subjects

for punishment in any way. At present there are many such

moral imbeciles at liberty, especially in the country towns of

our State, and they have children who will be defective, and
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in their turn pass their defects on to other generations.

Prompt sterilization of as many as possible of these unfor-

tunates is the best remedy that society has for such a condition.

One other measure of practical eugenics is now on the

statute books of New Jersey. It is a dead letter, and neces-

sarily so. It provides that no marriage shall be performed

between two persons one of whom has been an inmate of

a hospital for the insane.

That, of course, would work rank injustice in many cases.

A considerable proportion of the cases that come into our

care are discharged cured, under circumstances in which it

would be perfectly proper for them to marry. I certainly

think that there should be a prohibition of the marriage of

certain persons who have shown the insanity taint, and I feel

that a law should be passed providing that at the time of the

discharge of a patient from a State Hospital he should be

given by the authorities of the institution, a certificate of

some kind, stating definitely whether his subsequent marriage

would be advisable or unadvisable.

The preventable causes of mental diseases include vices,

as alcoholism, and such diseases as syphilis. Twenty-eight

per cent, of the male patients in the State Hospital come as

the direct result of alcoholism; that is, these cases become

mentally deranged and have to stay in the hospital for vary-

ing periods. This does not take into account a large number

of cases in which alcohol plays an indirect part; and, accord-

ing to some authorities, this indirect effect of alcohol is very

large. Coupled with alcohol, is the question of syphilis, which

is the direct cause of mental disease in n per cent, of all

admissions. These two factors are the ones which it seems

to me directly concern this Society, and it also appears that

if there were more education along these lines suggested

there would be, perhaps, fewer cases. Especially is this true

in the matter of syphilis. I think that the parents of boys

are, to a large extent, responsible for the fact that they do

contract syphilis. Most boys have been taught the moral

side of the question, but we have found that this is of very

little help in deciding their course in these matters. If they

should have the physical side of these diseases emphasized,
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and were taught the consequences of immoral conduct, they

would certainly pay more heed than they do at present. A
large majority of the cases of syphilis are contracted through

ignorance.

The important question of prostitution, its control, etc.,

will not be discussed here, although it is a very vital problem

and is directly connected with this work.
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THE VALUE OF FIELD WORK IN THE STUDY OF
HEREDITY IN MENTAL DISEASES*

Henry A. Cotton, M.D.

TRENTON, N. J.

Since the discovery by Gregor Mendel, the German monk, in 1866, of

the laws now so well known, much valuable data have been collected and

many experiments in plant and animal life conducted. But not until

within the last few years has any attempt been made to study the hered-

itary features of insanity in the same systematic manner; in fact, it can

be said that only within the last two years has any systematic work been

accomplished in regard to mental diseases, although it has been known to

all engaged in the study of insanity for years that heredity plays a very

important role in the etiology of the various psychoses.

For years statements have been made regarding heredity in insanity

and opinions given by those connected with insane hospitals, but when one

reviews the data on which these statements are based one is struck with

the fact that these data are wofully incomplete, inadequate and often

inaccurately taken. Not only does this apply to the older histories, where

no attempt had been made to find the facts, where the statements of the

committing physicians were taken as a basis for statistics collected in the

hospital, but even in hospitals where modern methods can be said to be

employed, and where an attempt is made to obtain accurate histories of

the patients admitted, the same criticism of the facts regarding heredity

can be made. For even with the most conscientious work of the physicians

on the histories taken in the hospital at the time of admission of the

patient it is often impossible to obtain information relating to more than

brothers and sisters, parents and sometimes grandparents of the patient.

Often the husband or wife of the patient is the only one to whom we have

access in the hospital for information, and frequently they know very

little about the family histories of each other, and we have been contented

to consider the statement of insanity in the family as sufficient data on

which to base opinions as to the character and degree of heredity. It is

not unusual even to-day to see reports in insane hospitals, i. e., insanity

in the family without regard to the character or type of the mental disease

either in the patients or their ancesters. We must all plead guilty to this

previous lack of interest in this matter.

It must be acknowledged that in this country at least the attention of

the psychiatrist has been attracted by one outside the medical profession

as well as outside the field of psychiatry. I feel that we owe Dr. Daven-

port a debt of gratitude for the tremendous interest he has aroused on this

subject among the psychiatrists. It is needless for me to review his work

here, but merely to state that two years ago he began to cooperate with

* Head in a Symposium on Mental Diseases at Hotel La Salle, Chicago. April 19, 101

:

Read by Miss Florence Orr. field worker, New Jersey State Hospital at Trenton.



institutions, first in the feeble-minded and epileptics, and soon aroused

the sympathy and support of those interested in the insane, and two years

after his event in this field finds quite a few hospitals for the insane

making use of the field workers trained by him at Cold Spring Harbor

i ngaged in collecting statistics regarding heredity. It is also gratifying

to note that New Jersey has taken the lead in this line of work, and the

pioneer work of Professor Johnson and Dr. Goddard at Vineland and of

Dr. Weeks of the Epileptic Village at Skillman is now a matter of record.

We can gratefully bow to their leadership in this field and humbly follow

in the way that they have so successfully blazed.

The epileptic institution at Munson, Mass., under the direction of Dr.

Flood, must also be mentioned here as among the first to employ field

workers to study the question of heredity among the patients. Although

Kings Park State Hospital, of New York, was the first to employ field

workers in the study of heredity in insanity, we believe that the New
Jersey State Hospital at Trenton was the first to organize a permanent

department in this field. The number of field workers has increased each

year until last summer found over twenty taking the special course and

these were later sent to various hospitals and institutions among which

were many insane hospitals. The great activity exhibited in this field of

research speaks well for our future knowledge of the subject, and before

many years, no doubt, we will have a much better conception of thft

question of heredity in insanity and kindred diseases.

In only one other country, as far as I am aware, can it be said that any

original field work or systematic study of heredity has been established,

and as one would expect we find this attempt in Germany. As far as I

am aware the work is confined entirely to one individual at the present

time. Dr. Purlin, Oberarzt of the Psychiatric Clinic at Munich, is the

man I refer to. It is all the more surprising that such work has not been

carried on in Germany much before this, as Mendel was a German, and

usually such opportunity does not slip by the German. However, if it

had not h"on for the English and American investigators Mendelian laws

would mean little to us to-day, so in one branch of science at least the

nana must yield the palm in originality to England and America,

especially as regards work accomplished in this field. As stated before,

aside from Rudin's work the held may be said to ho barren. In the applica-

tion of the Mendelian laws to the heredity in mental diseases his work is

bo unusual and important thai I feel it is worth our while to look at it

more in detail. Since L909 he has beer Oberarzi of the Clinic at Munich.

During this period and for some time previous he has been collecting

material for complex study of the question. So far one important con-

tribution has come from the pen of Dr. Rudin, although in the amount of

data collected I feel Bure that he must have much more material than

anyone else engaged in this work. 1

The work- of Uudin is more remarkable and noteworthy from the fact

that he has door the field work personally and at his own expense. He

1. His article, "Elnlsre Wege und Zlele <i<m- FnralllenforschunK mit Ruckalcht nnf dip

PRychiRtrlc," appears In Vol. vll. Pari 5, of the Zeltschrlft fttr Gesamte Neurologle
Psvcnlatrle.



give? up his position at the clinic so many months each year and goes into

the field to collect his data. He employs several clerks and stenographers

in his office also at his own expense. I consider his work more systematic

and accurate than that of any other investigator in this field. Aside from

seeing the individual personally as far as possible, which is a tremendous

advantage, he has classified lists of all the inmates of hospitals in Bavaria

and can get very good records and histories of all cases from these

hospitals when necessary. This access to accurate records is a great

advantage, especially in the cases committed years ago.

From the majority of records of the hospitals in this country, even

within a few years, it is almost impossible to make any sort of a diagnosis,

or oven guess from what form of mental disease the patient in question

suffered. Without financial encouragement -and against difficulties that

would appear insurmountable to as, he has achieved wonderful results.

His course on entartung given at Munich this fall was extremely instruc-

tive and interesting and very important to those who were working in the

same field. I had the privilege of hearing his lectures and also had several

interesting conferences with him in regard to the work. I had taken over

some of our charts, but felt that they were very meager compared with

some he was able to show me. and that our work so far was to be con-

sidered insignificant in view of the tremendous amount of material at

his disposal.

The publication that I have spoken of is extremely important to us

all. as it is practically an introduction to the subjects and points of the

various problems to be investigated, indicating the line where one's

energies can be expended with the possibility of obtaining the best results.

In his work of 100 pages he gives none of his findings or produces none of

his many charts, and this certainly teaches us an important lesson, and

that is to proceed cautiously and have plenty of facts and a great many
family pedigrees before coming to a definite conclusion regarding the

subject. Xot only has he collected valuable data in the field, but he has

summarized the best literature on the subject and gives the best digest on

the subject that has been published as far as I am aware. I would

commend this work to all interested in the subject.

The literature in regard to the question of heredity in various mental

diseases is as yet very meager. The work of Professor Johnston and Dr.

Goddard of Vineland and Dr. Weeks of Skillman is familiar to you all.

With the exception of the work of Dr. Rosonoff at Kings Park nothing

has appeared in the literature regarding insanity.

We are just on the threshold of important developments in the study

of this complex problem, and it behooves us to proceed with caution.

Accuracy is the one thing we must attain in our work. The problems of

the feeble-minded and epileptic are much simpler than are those of the

other insane. In the former conditions we are dealing largely with a

defective anlage idiocy and external factors play only a subordinate part

in producing the abnormalities ; on the other hand, in mental diseases the

external causative factors play a very important role in the etiology of



many forms, and these factors must be taken into consideration. So that

it is absolutely necessary to consider forms of insanity either by them-

selves or only consider those which are closely related in the same group

together. Each form will probably show peculiar features of heredity,

and in some forms we may expect no more heredity that in normal indi-

viduals. As example we can cite defective childbirth or puerperal states

in women, these conditions often precipitating not only delirious states,

but often attacks of manic depressive insanity and even dementia prsecox.

Other sisters in the same family remaining single are not exposed to this

precipitating factor, consequently they may not ever show any mental

trouble. Many psychogenic factors present in one member of the family

may be entirely absent in the sibs, and consequently latent predisposition

to various mental affections may never be brought to light. So each

individual type of insanity must be considered primarily alone.

The present rather unstable conditions of our classifications and the

lack of definite pathology for many types whereby a clear differentiation

ran be made will necessarily cause us to proceed cautiously in our con-

clusions regarding hereditary features of many special groups. The large

group of dementia prsecox will probably offer more uniform types than

will the manic depressive group. In the latter group, in view of recent

anatomical findings, are many types which do not rightfully belong there.

I might mention cardiac genetic psychoses, central neuritis, some forms

of delirious stuporous states, which are often looked on as depression, and

as we obtain more knowledge of the anatomico-pathologic changes in the

cortex more cases will be taken from this group. So far it has been our

inclination to make our cases fit into certain known laws, but if we have

not the facts on which to explain the various hereditary conditions accord-

ing to these known laws we should not assume too much; it would be

better to admit our inability to correlate our cases according to the known
laws than to force them into these laws without sufficient data. The
tendencies to-day of families to have only two or three children at the

most will often vitiate our results, or in families where a large part of the

children die in infancy we are again being blocked from correlating the

cases according to definite law?.

The conclusions reached by Dr. Ivosanoff in the study of hereditv in

Insanity in the light of the Mendelian theory are a? follows:

The neuropathic constitution is transmitted from generation to gen-

eration in the manner of a trait which is, in the Mendelian sense, recessive

to the normal condition. 1'nles of theoretical expectation are accordingly

as follow ,

l. Both parents being neuropathic, all children will be neuropathic.

I me parenl being normal, but with the neuropathic taint from one

grandparent and the other parenl being neuropathic, half the children

will be neuropathic and half will I)" normal, but capable of transmitting

the neuropathic make-up to the progeny.

Ine parent being normal and of pure normal ancestry and the other

parent being neuropathic, all the children will be normal, but capable of

transmitting the neuropathic make-up to their progeny.



4. Both parent? being normal, but each with the neuropathic taint

from one grandparent, one-fourth of the children will be normal and not

capable of transmitting the neuropathic make-up to their progeny, one-

half will be normal, but capable of transmitting the neuropathic make-up,

and the remaining one-fourth will be neuropathic.

5. Both parents being normal, one of pure normal ancestry and the

other with the neuropathic taint from one grandparent, all the children

will be normal, half of them will be capable and half not capable of

transmitting the neuropathic make-up to their progeny.

6. Both parents being normal and of pure normal ancestry, all the

children will be normal and not capable of transmitting the neuropathic

make-up to their progeny.

THE WORK OF THE TRENTON STATE HOSPITAL

It will not be out of place here to describe the methods used at this

hospital, where we combine "field work" for the study of heredity with

"after care" work.

We have had for a year two trained field workers, supplied through

the courtesy of Dr. Charles B. Davenport, to collect data in regard to

heredity factors in the family history of patients. We have not limited

them to any certain line, but have insisted that all possible information

in regard to relatives should be obtained. In one instance one field

worker obtained information in regard to 3,300 members of a family

group. This family group was located in one of the northern counties of

the state and had intermarried to such an extent that only five distinct

families were represented. Of this number, seventy-six were insane,

twenty-two were patients in the State Hospital at Trenton, fourteen in

other hospitals and forty not committed. Following is a list of the

various abnormal individuals

:

Sexual offenders 50

Epileptics 5

Alcohol 46

Feeble-minded 13

Cancer 19

Sarcoma 1

Blind 2

( ongenital defective 1

In practically every case investigated it is possible to obtain some

information in not less than 200 members of a family, and sometimes

a great many more. The field workers have found no difficulty in

obtaining this information, and without exception, they have received

courteous treatment from the individuals whom they have visited. We
find that the families are much interested in the work and will give all

the information possible. The field worker becomes acquainted with the

patient and usually talks with the patient before going to the family, and

in this way carries messages back and forth and establishes friendly

relations. They spend on an average fifteen days a month in the field.



The rest of the time is spent at the hospital, writing up histories and

making out charts. They do not attempt to make diagnosis, but take

down all facts given by the relatives. Wherever the family physicians

know anything about the families, these are visited and their opinions

also noted. Where relatives have been in the hospital reference is made
to this, and a diagnosis made from the records when possible. When
relatives have been in other hospitals, either in this state or in any other

state, we have endeavored to obtain a copy of the records from these

institutions.

The patients in the hospital are catalogued according to communities,

(owns, cities, etc. AVhen the field worker goes to a certain district she has

the names of the discharged patients who are living in that community.

A visit is made to these discharged patients, and an endeavor made to

learn something as to their condition. Often they find the environment

such that it is necessary to report conditions to the hospital, and then

advice can be given the family as to the right method to pursue to prevent

a recurrence of the attack. This "after-care" work is a very important

part of our field work and has resulted in much good to discharged

patients. Several times during the year the field workers devote all their

time to looking up discharged patients. Besides looking up the heredity

in families, they inquire into the habits, domestic relations, occupation

and any other factors which are wanted by the physicians. In certain

- where the statements of the family were questioned, the field worker

went into the community and they were able to prove or disprove these

statements. We have now collected a large number of pedigrees, averag-

ing 200 or more to a family.

Tt is not my purpose to go into a close analysis of these- charts, but

these are given merely to show the progress of the work.

In Chart I (H. H.) we have the pedigree of a case of neurasthenia.

Generations arc given on the left-hand side of the chart. Each individual

is numbered according to that generation. A transcript of the notes is

given in this case to show the method of the work.

To summarize: We have a patient, a neurasthenic, one of three

children, a sister of whom was an epileptic and a brother nervous. The
father was a manic depressive case who committed suicide and the

mother was neurotic. The father's family is apparently of good stock.

The mother's family, however, shows marked defects. The maternal

grandfather was a neurasthenic. The maternal grandmother was also

;i neurasthenic. One maternal nncle epileptic and another alcoholic. A
maternal aunt suffered from manic depressive insanity, but recovered.

The epileptic uncle lias one epileptic boy. One of the patient's great-

greal grandmothers on the mother's side was insane at the age of 30,

following the death of a child, from which she did not recover. In the

maternal grandparents' line there is a good deal of nervousness and
in urasthenia.

H 39 was ;i patienl at this hospital, manic depressive insanity,

recovered and married a former patient. Jlis wife had another attack

and recently the man committed suicide.



pagtssvpnj 1

,tiirstii |MpiilUI.'|i|-».i_.l

-MIlfSTU .1)1 >.
|

< = i
j

piOUBJVd 9][lU9g

, soaauid ei^n; InaQ

aqi jo sasoaSeiQ

A.iintjiti p^ifi

papuiuiajbaajj

•qnj

HST'N "1

aUBBUJ

X0D3VHd VIIM3W3<I af— II 1HVHD

E

m -m v 1 gl O.g IS E ® (El O © B E *€» Og® B CD g ISSf |B®

DOO
v

OOODO
, lOJftl , ,

in

ia
O D 3®0 §IO ii

O D O

3 id edg e m q a ®^ at- ze ri

»n b e ©© s

/x
># T.r£> j* , *r„

"& ' ® @ g ®: |) q ® ,s
si Vt

—m 6—jz—

V

lll.il|)~CJll.i^

.H|.H|...i|V

..jd.. n .i:.i

VIN3HISVHQ3N HH-'I XHVHO

8

'""8
G3

J

-& d<
* 9 I S~

T

E "% a

o ®-

HH



s.-Mial offenders 11

Syphilis 2

Epileptic 1

( (institutional defective 2

Neurotica 10

Alcoholic

Diagnoses of the Insane

Alcoholic insanity 1

Senile psychoses 3

Senile trauma 1

Constitutional defectives 1

Arteriosclerotic brain diseases 3

Manic depressive insanity 2

Psvchasthenia 1

H*$

CHART IV.—P.H.W. DEMENTIA PRAECOX

Total on chart 292

Insane 15

Bpilepl ic 1

feebleminded 1

Neuiot ic 5

Syphilis 2

Sexual offenders 2

Diagnoses of the Insane

Constitutional defective 2

Melancholy 1

Dement la praecox l

Psychosis followinc sunstroke 1



9

II. H., born in 1891, oldest child of J. G. IT. and IT. S. II. He has alwaj

extremely nervous since early childhood, had never been like other children and

has always been a source of constant worry to his mother. He has always read

"deep" books and stayed indoors to read. them. Many of these books were quack

medical books. He is the oldest of three children. The next child, a girl, H., is

nervous, and has suffered from convulsions after eating something which did not

agree with her. It is perhaps epilepsy, as a brother of her mother suffers from

epilepsy. The youngest child, a boy, is very nervous. There is a strong neuro-

pathic tendency throughout the family, past as well as present generations. There

is no insanity in the father's family, though there is a tendency toward sex per-

version on the paternal grandmother's side. The patient's father himself com-

mitted suicide following two years drinking heavily after business reverses. The

mother's family is all neuropathic, veryfew normal individuals to be found in

the entire history. A great many of the people not committed were in a much
more dangerous condition than the patient himself. The maternal grandparents

:\m] great grandparents were eccentric, a great-great grandmother was insane, a

maternal aunt was insane and recovered, a maternal uncle was epileptic, a

maternal great aunt and uncle insane, though never committed. A second cousin

insane and in this institution, recovered. Many other neurotic.

Chart II (J. I\ . ) is a summary which represents 200 individuals,

fifteen of whom are insane, ten were in the Trenton State Hospital, twelve

tubercular, three neurotic, one feeble-minded, seventeen died in infancy,

nineteen were alcoholic. Of the psychoses, we have six manic depressive,

four dementia praecox, one questionable dementia praecox, one senile

paranoid condition, one imbecile, one feeble-minded, one unclassified.

The paternal line is fairly good, with the exception of alcoholism. The

maternal line, on the other hand, is very much affected. The mother is

neurotic. One sister was a border-line case. Two sisters were manic

depressive cases. The mother had nine living children, three died in

infancy, making a family of twelve. The mother had manic depressive

insanity from which she recovered and is now living at the age of 83.

The father was alcoholic, had a sister who was in senile paranoid con-

dition and a brother dementia praecox. This brother had two children.

both of whom are dementia pra?cox and inmates of this hospital. He
married a woman put down as peculiar. The maternal cousin is a case

of dementia prajcox in this hospital. As we see here, in the preceding

generation the number of children exceed the large number of children

of the present generation. In this family, out of five individuals who
were insane in the grandparents and great grandparents, only two were

in institution 1

^, while all the cases that were insane in the parents'

children were committed to institutions, and this fact will be found to

run through all our charts. One can conclude that in the preceding

generations the percentage of the cases who were insane and were com-

mitted to an institution were much smaller than the percentage of the

same class to-day. This has an important bearing on the apparent

increase in the number of insane institutions at present, for I think it

can be definitely shown that a large proportion of those who were insane

in the community in previous generations were kept at home.
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Chart III (M. L.) represents a family of 371 members, in which

seventy-three were abnormal in the following proportions:

Insane 14

Alcoholic 6

Sexual offenders 11

Syphilis 2

Blind 2

Cancer 5

Epileptic 1

Deaf mutes 2

Congenitals 2

Constitutional defectives 2

Neurotics 10

Diagnoses of the insane are as follows:

Alcoholic insanity 1

Senile psychoses 3

Senile trauma 1

Constitutional defective 1

Arteriosclerotic brain disease 3

Manic depressive insanity 2

Psychasthenia 1

The patient represented by three asterisks was a psychasthenic. She has six

brothers and sisters; two brothers twins and neurotic, two sisters neurotic, one

sister insane, with diagnosis of hysteria. We find the mother was a constitutional

defective. There are two brothers and a sister manic depressive, and the maternal

grandparents were both senile psychoses. The father was neurotic, and was a

psychopathic sexual individual. He was married three times. He had two
sisters, one was senile, and the other arteriosclerotic. One brother suffered from

senile psychosis, due to head trauma, at the age of 50. There were thirteen

brothers and sisters in this family. Three could be classed with the senile

psychoses, and here we find the father of this family died at the age of 60 of

senile dementia, while the mother apparently came from normal stock.

This chart illustrates a very important point, that is, hereditary

features of senile psychoses. Here the diagnosis is not made merely on

old age, because of this family there are thirteen normal individuals

living at the ages of 70, 93, 60 and 85, and this tendency to senility

as to he in this family in the proportion of three to twelve, thirteen

children dying in infancy. Another significant fact, is the tendency in

succeeding generations to develop manic depressive insanity and psycho-

pathic states.

Chart EV (P. II.) illustrates the inheritance in a case of dementia

prajcox. The patient was one of six children, three of whom died in

infancy, one neurotic and one normal. The father was a case of manic

depressive insanity, recovered, living at the age of 62. He is one of six

children. A brother has arteriosclerotic brain disease, a sister neurotic.

Paternal grandparents, 1 lie grandmother's line, is apparently normal.

Pat* rnal grandfather was a constitutional defective and died at the age

of 66 of arteriosclerosis. Grandfather has twelve brothers and sisters.

One brother is put down as melancholic, one died at the age of 42,

had a sunstroke and was insane. One was a constitutional defective, died
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at the age of 19. There were five affected individuals in this group of

thirteen, seven could be put down as normal, one neurotic. The mother

of the patient was neurotic. She was one of fifteen children, seven of

whom died in infancy, three were normal and one had hare-lip. The

maternal grandmother was put down as insane. The maternal grand-

father apparently a normal line. We have, then, summing up, a total

of 292.

Insane 15

Epileptic 4

Feeble-minded 1

Neurotic 5

Hare-lip 1

Syphilis 2

Sexual offenders 2

Diagnoses of those insane are as follows

:

Constitutional defective 2

Melancholy 1

Dementia praecox 1

Psychosis following sunstroke 1

Hysteria 1

Arteriosclerosis • 2

Depressed 1

Feeble-minded 2

Unknown 2

CONCLUSIONS

We have not attempted to analyze these charts carefully, but they are

given merely to illustrate the progress of the work, and also to illustrate

what a difficult task the analysis of these charts means. Frequently,

when a point in question is necessary, the field worker visits the family

again to clear up these disputed points.

In this paper no attempt has been made to give any definite conclu-

sions regarding hereditary factors in the various psychoses. We have

reviewed some of the most important work done so far and outlined the

methods to be pursued to obtain the best results in future work.

We have also spoken of some of the difficulties to be met with.

especially when analyzing the material when it comes from the field

workers. It is again well to emphasize the necessity of maintaining an

open mind regarding these problems and not to be too biased in attempt-

ing to make the facts fit the Mendelian laws. At the same time we
recognize that a comprehensive knowledge of the laws will assist us

materially in analyzing our data and in arriving at practical conclusions.

We also feel that much valuable material will be obtained which will aid

us in solving the problems of prophylaxis and prevention of mental

diseases. We hope that other hospitals and institutions will adopt this

method of studying these important questions.





THE PRESENT STATUS OF OUR KNOWLEDGE OF
THE PATHOLOGICAL HISTOLOGY OF THE

CORTEX IN THE PSYCHOSES.*

By ALOIS ALZHEIMER,
Professor of Psychiatry, Breslau.

Translated by HENRY COTTON, M. D.,Trenton, N. J.

The value cf pathological anatomy of the cortex as an aid to the

further development of clinical psychiatry is to-day viewed di-

versely by various authors.

Kurella, for example, in his work on Cesare Lombroso, gives

voice to the opinion that this branch of research even in the hands

of the most talented technicians has so far given nothing positive.

Ziehen is also of the opinion that the pathological anatomical stand-

point, in spite of all naive illusions, has been of value in only a

very few psychoses, and probably never will offer much help.

Others will admit that the histology of the cortex in psychiatry has

been of some use, but very little, and question whether it will be

of any further help in explaining or clearing up the question of the

cause and nature of mental diseases.

Kraepelin, on the other hand, has, in the third volume of the

eighth edition of his psychiatry, described the various anatomical

findings in the various mental diseases, and it cannot be denied

that many such diseases can be explained on an anatomical basis,

and that our knowledge of clinical psychiatry will be advanced by

investigations in this important field.

In the recent years much has been written in this field, and many
opinions expressed regarding the worth and value of pathological

anatomy in the field of psychiatry, and it would be of some value to

review all of the work. But to do this, other facts come into con-

sideration. In this field, as well as other branches of psychiatry,

an extraordinary amount of work has been done, and it is impossible

without a great amount of labor and patience to review all that has

been published. Among many worthy investigations in this field

* Zeitschrift fur die Gesamte Neurologie und Psychiatric Referate und
Ergebnisse. Band V. Heft 8. Aug. 6, 1912.
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are to be found many articles of little value, wherein the results

arrived at are either influenced by technical deficiencies or the con-

clusions cannot be taken without serious objections.

In the literature well-established facts are compared with un-

known and useless facts, and problems already decided are ren-

dered unstable, or unsolved problems are represented as already

solved, to the confusion of the whole subject. Many new investi-

gations are directed toward uselessly solving problems that have

already been solved, when there is so much that could be done in

attacking the unsolved questions at hand.

So, in order to further advance in this field, it will be necessary

to take questions over which there is some strife or difference of

opinion, or those questions which at present are not clear.

Progressive Paralysis or General Paralysis.

Many investigators have appeared in the field of general par-

alysis. Very few have added anything to the condensive and ex-

haustive investigations of Nissl during the period of this review.

One can well say that in general, through the many subsequent

investigations by various authors, the principal facts of Nissl's

investigations have been fully substantiated, and that at present

fundamental facts established by him have a secure place in the

scientific work in this field. But it is also true that many minor

factors as established by Nissl have not stood the test of time,

and that new questions have been unearthed in many directions and

many significant facts added to our knowledge of this disease.

The principal facts of these investigations can apparently be

divided into two classes :

(1) Those establishing differential diagnostic factors, which

help to differentiate general paralysis from other diseases.

(2) Those establishing the fact that in general paralysis, aside

from the inflammatory process of the blood vessels, a correspond-

ing and often independent degenerative process occurs in the

nervous elements of the cortex.

In the first group, particularly, many new investigations have

appeared. The infiltration elements of the lymph channel of the

blood vessels have been studied by many.

The not unessential strife over the origin of the plasma cells,

which is the basis of our knowledge of the process, is as old as the
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description of these elements, and has, through the work of such

pathological anatomists as Maxinow, Weidenreich, Schaffer and

others, substantiated our views that they are modified lymphocytes.

Among other grounds substantiating this view is the fact that the

plasma cells have been found in the blood in many different disease

processes (a collection of this data has recently been furnished by

Cerletti). A few authors, however,. still defend the histogenesis

of these cells. Rossi believes, because of the fact that in dogs in-

jected with his neurotoxin serum, among numerous plasma cells he

finds adventitial cells with strongly marked basophilic cell plasma,

that there is a possibility of the derivation of plasma cells from

advential cells. Papadia and Catola are decidedly of the opinion

.that plasma cells are derived from transformed fibroblasts. Nissl

and his school challenges Papadia with the fact that plasfria cells

are interchangeable with basophilic mononuclear blood elements.

Papadia challenges Nissl and his pupils with the fact that they

confuse plasma cells with basophilic mononuclear elements of the

blood, and that their criterion for the differentiation of the plasma

cells is so indefinite that false interpretation is permitted. It is

a well-known fact that proliferating advential cells can take on an

intensive colorable protoplasm, but we have had many opportuni-

ties of observing the fact that these cells do not become plasma

cells. Plasma cells and basophilic adventitial cells are found lying

next to each other, but that does not indicate that one is derived

from the other. After all is said, Papadia has brought confusion

where the relations were apparently definite and clear.

There is no difficulty in general paralysis to teach beginners in a

few lessons the morphological and tinctorial peculiarities of the

plasma cells, and on the basis of this knowledge to convince them

of the identity of these cells, even over a wide range of variations

of the cell, so that they seldom confuse them with other cells except

when plasma cells show a severe grade of degeneration.

Anyone who reviews the literature would be convinced that the

description of the plasma cells, as given by Nissl and his school, is

substantiated by the most noted investigators.

The hemiatogenous origin of the plasma cells is to-day on as firm

ground, if not firmer, than in the year 1904, and there are no

grounds for doubting or questioning this origin.
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On the other hand, Rheindorf, who claims that the plasma cells

spring from endothelial cells, finds all varieties of transitional forms

between plasma cells and lymphocytes, and that plasma cells are

to be regarded as modified lymphocytes under certain conditions.

Apparently the narrow spaces of the capillaries give the places

where the best conditions for their derivation are found, while in

the massive infiltration of larger blood vessels the plasma cells are

found mostly isolated and in small numbers, while lymphocytes are

found in large numbers.

Lhermitte and Perusini have investigated the degenerative forms

of the plasma cells. The former describes them as " cellules muri-

formes," apparently those cells which formerly were designated as

colloid degenerated plasma cells by me, and which Spielmeyer also

noted in " sleeping sickness." Perusini, in an arbeit of extraor-

dinary importance and extent, in which all cell forms are discussed

which can be confused with plasma cells, describes especial deviat-

ing degenerative forms.

An arbeit of Cerletti, regarding the blood vessel changes in

general paralysis, has much of interest. He has not been able, by

thorough investigation, to find a case in which new blood vessels

have been formed by sprouting from capillaries (as described by

me), that could be proved beyond a doubt. The lumenless connec-

tions between blood vessels, as shown particularly by the Weigert's

elastic stain, and designated by him as obliterated vessels, have

atrophied and because of the destruction of the nervous tissue and

shrinkage in size of the tissue of the cortex have become unneces-

sary. The truth of his findings must be acknowledged, and in

very atrophic cortices, as found, for example, in the circumscribed

foci in Lissauer's paralysis, the majority of these connections be-

tween capillaries can be explained by his views. Besides these

forms, there is no doubt that a large part of the increase in blood

vessels in the paralytic cortex, as Cerletti has shown, is not caused

by new formed vessels, but by the collapse and shrinkage of old

vessels in atrophic nervous tissue.

But in early cases of general paralysis (compare Spielmeyer),

one can see the changes in the blood vessels as described by me,

and it has not been proven in these cases that Cerletti's ideas are

altogether correct. The active signs of proliferation that one

finds in cells of the vessel walls whose nuclei are extraordinarily
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rich in chromatin, and with pronounced color to the plasma, which

are seen to grow out, or wander from vessel walls, do not har-

monize either with Cerletti's view.

In any case it is to be hoped that the question of the vessel

formation will be studied by the use of suitable material, i. e., in

very acute cases of general paralysis. It is probable that the new
formation of small vessels in paralysis does not take place by bridge

formation from the sides of proliferated endothelium as I formerly

viewed the change, but occurs through the growing out of capillar-

ies in the same direction and lying on the main stem of the vessel.

Besides these changes there occur in general paralysis, particularly

in marked atrophic cortex, although seldom in arterio-sclerosis,

many other forms of vessel changes which have been already

described.

Recent investigators have entirely neglected a very interesting

field of the paralytic process, i. e., the proliferation of the cells of

the vessel walls. In general it can be said that a few cases of

paresis show an extraordinary amount of proliferation of these

cells, while other cases more numerous show very little, and it is

even absent in some. The absence of such proliferation is usually

found in extraordinary and often fulminating types of paralysis.

One must almost think of a combined process in cases where a

marked endoarteritis of the small vessels is found of general

paralysis and cerebral syphilis. Such a hypothesis can be sub-

stantiated only by thorough and exhaustive investigation.

Regarding the ganglion cells, the principal interest has centered

in the changes in the neurofibrils, since the method for demon-

strating these fibrils has been used more and more during this

period we are reviewing.

Among numerous investigators, only one, Dagonet, who used

the method of Cajal, has found the fibrils unchanged or normal.

The others, including Ballet and Laignel-Lavastin, Ballet and

Pitulesecu, Marchand, Marinesco, Bielschowsky and Brodman,

Jansky, Raecke, Schaffer, Ronkichi Mariyasu, Gierlich and Herx-

heimer, Sciuti (who used the method of Donaggio), Fuller,

Schultz, Ansalone, all found the same results, i. e., the protoplasmic

processes of the ganglion cells are ruined or destroyed or remain

only as a short truncated process. In single processes the fibrils are

often preserved, while in the cell body they are frequently seen
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only on the border of the cell, and in the center of the cell the

fibrils are all in well-advanced stages of degeneration. They are

at times thickened, either from swelling, or sticking together of

several fibrils, or in short heavy broken pieces and fine granules

disintegrated. There is no marked thinning of the intercellular

fibril network, and the destruction of fibrils appears to be more

marked in the external layers than in the internal layers, and the

very finest fibers are affected. " It is noteworthy that in sections

of the cortex where the process is most severe and in the most

advanced forms of general paralysis that one can find cases in

which the fiber elements are still present." (Bielschowsky and

Brodman.)

The result of all these zealous investigations shows that no

specific changes have been found in the fibrils of the ganglion

cells in general paralysis.

Compared with the variety of cell changes, as shown by the

Nissl method, the pictures of the fibril changes usually vary but

little. With very few exceptions the same can be said of other

degenerative brain diseases. The only changes in the fibrils of the

ganglion cells in general paralysis which would differentiate this

disease from many others, which is a severe destruction of the

cells, are a peculiar rotting off of the process, and disintegration

of the fibrils.

The findings by Alzheimer regarding the fibrils of the neuroglia

have been substantiated by the investigations of Kollmer. The
latter found, aside from the thickening of the glia superficial layer,

a particular intensive proliferation of the glia in combination with a

new formation of vessel in the transitional zone between grey and

white substance of the cortex. Alzheimer had called attention to

the fact that aside from the definite high grade proliferation of

neuroglia fibrils (Stiitz glia) in general paralysis, also that the

scavenger glia cells (Abbau glia) play a very important role ; while

in severe acute cases we find mostly near the ganglion cells showing

the severe alterations of Nissl, many amoeboid glia cells in the grey

and white substance that show a pronounced neurophagic activity,

and that particularly in the cases of Lissauer's paralysis many

gliogenic Kornchen cells are present, which are signs of a second-

ary degeneration in the grey and white substance of the cortex.
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Recent investigations cause Alzheimer to modify his former

opinion, that the
n Stabschen " cells found in general paralysis are

mesodermal in origin, or are mesodermal elements.

First, Cerletti considered these cells as altered glia cells, from

the fact that the relation of " Stabschen " cells to ganglia cells was

quite similar to that of the traband or satellite glia cells. And
that the frequent occurrence of glia cells with more or less elongated

nuclei resemble Stabschen cells. Straussler has shown that occa-

sionally Stabschen cells formed a center of glia fibril formation, and

he believes that such cells must be regarded as glia cells.

Finally, Achucarro found the formation of Stabschen cells took

place in the stratum radiatum as the result of rabies produced in

rabbits, and he was of the opinion that because of the peculiar rela-

tions of the stratum radiatum these cells were adapted glia cells.

Perusini holds to the morphologic conception of the Stabschen

cells, and considers such cells described by him in presenile condi-

tions as originating from glia cells. Bonfiglio believes that in

lead encephalitis in dogs, Stabschen cells occur which are of meso-

dermal and glial origin as well. Rondoni, Agostini, Rossi, Torata-

Sano are of the opinion that the Stabschen cells originate from

glia cells. Lately, Cerletti, by a combination staining method of

Resorcin-fuchsin and Toluidin blue has undoubtedly proven that

many of the Stabschen cells which are found in atrophic cortices of

general paralysis are to be reported as adventitial or endothelial

cells of obliterated vessels.

It was possible to show Stabschen cells with glia fibril formation

as described by Straussler, also many which are of a glial nature.

A very thorough investigation of the Stabschen cells was under-

taken by Ulrich. He is of the opinion that the long Stabschen cells

of the paralytic cortex are mesodermal elements, while the short

Stabschen cells are glial elements. In any case, the recent investi-

gations have shown that cells with " Stabschen " formed elongated

nuclei are a great deal commoner than we formerly thought.

While the finding of the peculiar long forms of Stabschen cells

in large numbers is still characteristic for general paralysis, we find,

however, fairly long forms occasionally in large numbers in mul-

tiple sclerosis, tubercular, luetic and endemic meningitis, and in

luetic endarteritis. They are mostly short forms, and are found
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in senile dementia and arteriosclerosis, and these can be found in

all forms of atrophic processes of nervous tissue.

There occur many transitional forms between the round nucle-

ated forms and those with extreme elongated nuclei. Glia fiber

formations in these cells occur very rarely. But the facts which

have developed regarding the extraordinary variety of glia cells

having a distinct biological significance, makes it easier to under-

stand such peculiar forms of glia cells without fibril formation.

Certain relations of glia cells to the vessels, Alzheimer holds, would

point to the mesodermal character or origin of many glia cells, as,

for example, the observation that Stabschen cells either lie in the

adventitia or radiate from a vessel, and a similar relation of the

glia cells of the vessels and glia cells with fibril formation can be

observed.

In any case, many Stabschen cells in the general paralytic process

are of glio-genetic origin ; and it has been proven that many are of

mesodermal origin by the investigations of Cerletti. The method

of Achucarro also shows that Stabschen cell nuclei are in the con-

nective tissue bundles which grow from the adventia of the vessels

into the ectodermal tissue. It is possible that included in the

Stabschen cells of the general paralytic process, that lie free in the

tissue and are not connected or related to obliterated vessels, are

many that are of mesodermal origin. To prove this beyond a doubt

at present is impossible, because of lack of proper methods ; Snessa-

rew and Achucarro have shown, with the help of the Bielschowsky

method, which they have modified by introducing a new mordant

(Beize) , that in general paralysis bundles of connective tissue grow

out from the adventitia into the surrounding nervous tissue and

such connective tissue bundles build up a very fine and compli-

cated network of fibrils. These facts are also of very great import-

ance in general pathology, because they show that the border line

between mesodermal and ectodermal element tissue is not alone

passable for blood elements of inflammatory processes.

The relation of this growing of connective tissue into the nerv-

ous tissue to the membrana limitans gliae perivascularis needs to be

further investigated.

Recent investigations have shown that the plasma cells occur

much more frequently in human brain disorders than was at first

beli< ved ; and this fact has modified, to some extent, the importance
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of this single finding as a differential diagnostic point. In luetic

brain disorders, sleeping sickness, rabies, many forms of enceph-

alitis, brain abscess, tubercular meningitis, and in the neighbor-

hood of tumors, focal softenings in arteriosclerosis, and finally in

multiple sclerosis (Behr, Oppenheim and Spielmeyer) and they

also occur in infectious delirium (Kleist in unpublished work on

scarlet fever, psychoses) . In many cases of mental disease, in senile

dementia, arteriosclerosis, dementia prascox, and also in cases with-

out mental disease, Alzheimer has found single isolated plasma cells

in the lymph channels of the adventitial sheaths of vessels of the

cortex, but only when the patients have died of sepsis. And he

considers that there is a complication in these cases that must be

noted. Other diseases, in which in older reports, the presence of

plasma cells was noted, must be again excluded, as in lead paralysis,

Huntington's chorea and pellagra.

But when one excepts the luetic brain conditions, sleeping sick-

ness and rabies (which we will later discuss again), the fact is

patent that plasma cells only occur as isolated cells and in very

circumscribed places in the cortex, and the process is not that of an

extensive plasma cell infiltration of the whole cortex. A focal

type of circumscribed plasma cell infiltration or the presence of

single plasma cells has not been considered by us as characteristic

for general paralysis. So Klippel and Lhermitte only fall against

open doors when they declare that plasma cells can be found in

sleeping sickness, tumors, abscess, traumatic or grip encephalitis,

and are not characteristic for general paralysis.

When, however, plasma cells are found in extreme diffuse infil-

tration in " Confusion Mentale Primitive," there can be no doubt

that we are dealing with general paralysis. Also in tubercular

meningitis, the plasma cells are in visible relationship to the extent

of the meningitis, and are especially found in the superficial layers

of the cortex. (Ranke, Spielmeyer.)

Regarding the frequency and extent of the plasma cell infiltra-

tion in multiple sclerosis, we as yet have no thorough investigation

of a large amount of material. But the differential diagnosis be-

tween multiple sclerosis and paralysis is not necessarily difficult,

because of the focal character of the former, in spite of the fact

that Spielmeyer has demonstrated that focal lesions resembling

those of multiple sclerosis can occur in paralysis. The diffuse infil-
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tration of the lymph spaces with plasma cells and lymphocytes is

one of the easiest recognized signs of general paralysis, and there-

fore to-day the most practical and important diagnostic finding.

This has been demonstrated by the majority of recent investigators

(Jelgersma, E. Meyer, Ris, Elmiger, Spielmeyer, O. Fisher,

Straiissler, Weiss, Behr, Rheindorf and others).

Janssens is the only one who seriously doubts this fact. De
Albertis is of the opinion that the Stabschen cells are of more im-

portance than the plasma cells. The error is easily recognized

when we consider the present status of the Stabschen cells, as dis-

cussed above.

Naecke, who represents the view that syphilis is not a necessary

antecedent to general paralysis, bases his opinion upon studies of

the literature rather than upon his own histological investigations,

and states that " the findings of Alzheimer cannot be considered as

pathognomonic." When he uses as proof of his opinion, the fact

that plasma cells occur in other organic brain diseases, he loses

track of the fact that I admit the occurrence of plasma cells in those

other conditions, and hold characteristic for paralysis the diffuse

plasma cell infiltration in the cortex and other parts of the central

nervous system.

It so happens that Naecke quotes investigators to contradict my
findings who are entirely in accord with me. When Naecke claims

that in order to make a positive diagnosis it is necessary to con-

sider other things, such as: 1. Examination of the cerebrospinal

fluid for pleocytosis. 2. Increase of albumin in fluid. 3. Wasser-

mann reaction in blood and fluid. 4. Clinical picture. 5. Macro-

scopic findings of the brain. 6. Microscopic examinations of the

brain and spinal cord, and that very few cases are so thoroughly in-

vestigated I can say in contradiction that in many of my cases all

these methods have been used. And it has been found that 1 and 3

are of great value, as well as 2. In many cases 4 is uncertain, while

5 is often absent, and that 6 is the most constant of them all.

All examinations, taken together, show beyond a doubt that it is

impossible to have general paralysis without antecedent syphilis.*

A careful investigator would not be satisfied unless he was able

to demonstrate a diffuse plasma cell infiltration.

*The recent work of Noguchi and Moore, who found the spirochete

of syphilis in the cortex of cases dying of general paralysis, absolutely

substantiates Alzheimer's view.
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Particularly severe changes in the ganglion cells, disturbance in

position and layers of cells, numerous oblong Stabschen cells, a rich

production of glia fibers, infiltration of the meninges, involvement

of other parts of the mental nervous system by the infiltration pro-

cess, fiber tract degeneration in the cord, all make the diagnosis

more accurate and are positive findings, but the diffuse infiltration

is, without doubt, of the most significance. When one does not

find an extensive infiltration of the lymph spaces of the cortical

vessels one can exclude general paralysis (with the exception of

stationary forms of paralysis, in which the infiltration is always

present but usually very slight)

.

Other morbid processes, in which an infiltration of lymph spaces

occur, either do not come into question, such as sleeping sickness,

or are easily differentiated by other characteristic findings, as in

multiple sclerosis, or the infiltration is not diffuse in character.

Most of the authors agree with Jones, that the findings in general

paralysis, particularly those changes in the blood vessels, are so

characteristic that one can say with absolute certainty whether the

case is one of general paralysis or not.

Important aids to the accurate diagnosis of paralysis are the

examination of the cerebrospinal fluid (from lumbar puncture) and

the Wassermann reaction, for antecedent syphilis, which in the last

few years have been added to psychiatric methods. And these two

methods are of special value because they can be used during life

and often very early in the disease the diagnosis can be accurately

established. But there are cases of paralysis in which these

methods fail, and only by the histological findings can the diagnoses

be made.

The histological examination has often substantiated the accu-

racy of the diagnoses in clinically doubtful cases where the Wasser-

mann reaction was positive. The value of the law formulated by

Plaut can also be proved by the histological findings, such as, cere-

bral syphilis, blood + cerebrospinal fluid— or weak+ ,
general

paralysis blood and cerebrospinal fluid both+ , and therefore makes

this method of value in the differential diagnosis of paralysis.

Alzheimer calls attention to the fact that while general paralysis

can be diagnosed histologically from a very few sections of the

cortex and with the use of a simple staining method, at the same

time very little use is made of the fact in correcting or substantiat-
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ing histologically the cases diagnosed as such clinically. It would

make it easier to differentiate certain clinical cases which resemble

general paralysis, but which are separate and distinct processes, if

such studies were more frequently made. Only one important

work of this kind has come to his attention where errors in diag-

nosis have been corrected by the histological findings. ( Southard.)

The lack of published records of such cases is to be deplored, al-

though in some hospitals undoubtedly such methods have been

followed.

A difficulty in histological differential diagnosis has arisen, in

case the opinion of Buckholz is correct, through the processes

caused by trauma, which are similar, clinically and histologically,

to paralysis, but which are independent of the syphilitic paralytic

process. Aside from the diffuse plasma cell infiltration, and pro-

liferation of the glia, changes in ganglion cells of a diffuse char-

acter occur which are different from the general findings (also

clouding of the pia over the occipital lobes, severe involvement of

the occipital region, involvement of the anterior and lateral fiber

tracts of the cord with the posterior columns intact. Marked

marginal gliosis of the cord, mild grade of alteration in relation

to the long duration of the disease process, collection of infiltration

cells outside of the blood vessels). Whoever has examined a

large amount of general paralysis material must concede the fact

that all these findings, although they may be present only occa-

sionally or in a small number of cases, at the same time occur

in luetic syphilitic general paralysis.

On the other hand, numerous experiments on animals (Jacob)

have shown that processes similar to the paralytic processes cannot

be caused by trauma to the cranium or brain. But what is more

important, every year one has the experience that traumatic cases

give the typical Wassermann reaction of paralysis in blood and

cerebrospinal fluid, where the clinical picture, that of a traumatic

hysteria, persists for some time, even in the later stages of the

process ; in the cases where the paralysis was present before the

trauma, and in a shorter or longer time after the trauma came to the

surface.

So there is considerable doubt as to whether a traumatic process

similar to paralysis coexists, or is combined with a syphilitic pro-

cess.
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In any case, one would only consider such cases as traumatic

where the Wassermann reaction had been made and was found to

be negative. With " lead paralysis," the relation is the same, and

Alzheimer found that in very few cases examined by him did he

find a true " lead process," which was easy to differentiate from

paralysis, but in most of the cases he found a true syphilitic par-

alysis developed in lead workers who showed, beside paralytic

symptoms, also symptoms of lead poisoning.

The second important point for establishment of the histology

of paralysis, is that aside from the inflammatory changes in blood

vessels, and independent of these changes, there occur degenerative

processes in the nervous tissue, which fact has been confirmed by

recent investigations. Straussler found a disproportionate relation

between a mild inflammatory process of the vessels and marked

atrophy of the cerebellum would substantiate this theory. Spiel-

meyer also was able to demonstrate in a very early case of paralysis

that the degenerative changes in the nervous tissue were much
more extensive than the inflammatory process in the vessels, and

that in many sections where the latter process was absent the

degenerative process was more marked than in sections where the

inflammatory process was more advanced. Fisher found in the

foci of fiber degeneration, about which we will speak later, evi-

dence that the disappearance of the parenchyma was not dependent

upon the changes in the blood vessels and connective tissue. Alz-

heimer expresses the opinion that the extraordinary regular and

equal destruction of the nervous elements in both hemispheres in

the usual typical cases of paralysis, which fact Entres has noted,

speaks for independence of the processes, and that, finally, the

converse is true, that the focal character of paralytic cortex destruc-

tion is not dependent upon the blood vessel changes. He em-

phasizes the fact, however, that only in exceptional cases can one

find destruction of the nervous elements without a corresponding

affection of the blood vessels, and that it is not the rule. In general,

the destruction of nervous elements which is independent of the

blood vessel changes, is a type which belongs to the nature of par-

alysis, and indicate that, histologically, the process is metasyphilitic

rather than syphilitic.

But this does not alter the fact that perhaps there exists in the

body depots or foci where spirochetes are present and propagating.
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On this ground, however, one cannot speak of process resembling

paralysis, when plasma cells are found in the nervous tissue as

Rossi, in his experiments with neurotoxic sera, has done.

Something essentially new for the histology of paralysis is found

in the work of Borda, Fisher and Spielmeyer, whose investigations

concern especially the focal character or circumscribed areas of

fiber degeneration in the white substance. One finds in the older

literature allusions to the focal character of the changes in paralysis.

Siemerling, particularly, has demonstrated such changes. The
insufficient and inadequate presentation of the finer histologic

changes, however, made it impossible to decide whether one was

dealing with a process produced by a combination of syphilis or

arteriosclerotic changes or foci caused by a hemorrhage, softening

or devastation or, perhaps, in some few cases with coincident par-

alysis and multiple sclerosis.

In this focal type of fiber degeneration in paralysis we have,

however, the characteristic changes to guide us. Fisher has

already, in his first arbeit, noted the similarity of these foci with

those of multiple sclerosis, and Spielmeyer has described them in

detail. The latter was able to show that such foci can occur in the

cord as well as the cortex, and even reach the size of the placques

in multiple sclerosis. Particular attention is called to the fact that

placques appear to be a quite frequent finding in paralysis. Fisher

found them in 65 per cent, Spielmeyer in 50 per cent of his cases,

and Alzheimer found them not infrequently. This finding brings

into the picture of paralysis a new unknown factor, and perhaps

the various relations between paralysis and multiple sclerosis will

gradually shed some light upon the nature of the latter disease.

Finally, Alzheimer adds that from his recent investigations that in

many cases with a diffuse extensive degeneration of the medullated

fiber in paralysis medullated axis cylinders can be found.

Since the discovery of the spirochete pallida, many attempts

have been made to find them in the central nervous system and other

organs of the body. Occasional references to unsuccessful at-

tempts are found in many investigations, and many have not con-

sidered it necessary to publish their negative findings. R. Stanziale

has published his unsuccessful attempts to find the spirochete.

Many others, from the fact that they are not found in paralysis,

believe that the disease is a pure metasyphilitic process (O. Fisher),
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others, from the fact that the Wassermann reaction is present,

believe that the spirochetes are present in some portion of the body,

and call attention to the fact that in many cases of tertiary syphilis

the spirochete cannot be found (Plaut).*

Robertson has classed tabes as well as general paralysis as a

process due to infection caued by a diphtheroid bacillus (paralyti-

cans longus and brevis) which gains entrance to the nervous system

through a weakened and susceptible mucous membrane of the

respiratory and digestive apparatus, also through the bladder

;

such susceptibility of the mucous membrane being due to syphilis

and alcohol. He claimed the paralysis bacillus could be grown on

cultures, and by inoculation of animals symptoms similar to par-

alysis were caused. In Germany, where Robertson has predeces-

sors in this work, every one holds his work as entirely false and

worthless. (The same opinion is generally held in America.)

Robertson has a follower in Langdon, and Flashman and Latham
also believe in Robertson's theory, while H. Lind, in an investiga-

tion undertaken to prove or disprove Robertson's work, examined

cultures from the blood, cerebrospinal fluid, mucous of the nose,

nasopharynx, urethra and the urine and obtained monthly sterile

cultures, and in some cases well-known staphylococci or strepto-

cocci.

Haempe investigated the extent and intensity of the paralytic

process over the cerebrum. The investigation was macroscopic

and hardened brains were used. The frontal, upper section of the

central, and the parietal convolutions were the most atrophied.

Mignon and Marchand found in the brains of paralytics areas

of amyloid degeneration. The process began in the transitional

arteries and capillaries and progressed from the center outward.

The endothelial coat withstood the process the longest. The nerve

cells atrophied secondarily, but in some the amyloid degeneration

was also present. The process was principally in the cortex, and

localized especially in the pyramidal layer.

Witte found, in a case of paralysis, hyalin degenerated vessels,

although they were limited to a small area in the cortex, and with

* The finding of the spirochete pallida by Nogouchi and Moore in the

cortex of cases dying of general paralysis will settle the question as to

the luetic character of paralysis and renders any discussion irrelevant at

present.



190 PATHOLOGICAL HISTOLOGY OF CORTEX IN PSYCHOSES [July

this hyalin degeneration was found ruptured muscularis coat which

was impregnated with amorphous masses. Probably without suffi-

cient reason he considered this vessel change as luetic, and there-

fore classed the case as a combination of lues and paralysis.

Considerable investigation has been done on the cerebellar

changes in paralysis. Jakasu has not brought forward anything

not already described by earlier authors. Auglade and Latreille

only substantiate the work of Straussler, who completed, in three

large and thorough arbeits regarding the cerebellar changes in

paralysis following acquired syphilis, the meager information of

other authors on the same subject, and supplemented the investi-

gations of histology in paralysis in general by his work. According

to him the infiltration of the meninges is the most constant finding,

although there are wide variations in the intensity of the process.

The destruction of the nervous tissue appears to be more marked

on the summit of the convolutions and decrease toward the base.

And this can involve the complete destruction of the Purkinje cells

in a large area. The granular layer appears much lighter than

normal. The large nuclear cells, Gogli cells, seem to possess a

remarkable resistance to the process. The destruction of the

medullated fibers is parallel to the destruction of the nerve cells.

The proliferation of the glia in the cerebellum often reaches a

very high grade, more frequently than in the cerebrum are found

in the cerebellum, focal lesions in connection with luetic vessel

changes. The superficial convolutions are more affected than

those lying deeper. The tonsilla seem particularly affected, which

can be explained by the damage done by intercranial pressure.

Laignel-Lavastine and Pitullescu have worked with the method

of Cajal and Bielschowsky on the changes of the neurofibrils in

the cerebellum. According to their opinion the Purkinje cells are

less involved than the giant pyramidal cells of the cortex. In the

neighborhood of normal Purkinje cells one finds all varieties of

transition types even to severe alterations. The Golgi cells are

more affected than the Purkinje cells. The extra cellular fibrils

are normal although occasionally isolated fragmented fibers are

found. Another arbeit by these authors, is that regarding the

" Deformation globeuse homogene," of the axis cylinders, which

will be discussed under hereditary paralysis.



1913] ALOIS ALZHEIMER I9I

The ependymal granulations have been investigated by H. Baird.

He finds them in 90 per cent of all cases of paralysis, and also in

hydrocephalus, in senile dementia and arteriosclerotic brain disease.

He comes to the conclusion that they are due to a primary prolifera-

tion of the glia, and not a proliferation caused by the irritation of

the pathological cerebrospinal fluid, and that ependymal granula-

tions secrete the pathological fluid. They are formed somewhat like

glandular tissue, but Alzheimer does not agree with this theory,

that they secrete the fluid, and thinks another explanation can be

offered.

Regarding the spinal cord in paralysis, many new investigations

have been made, notably, the work of Knichi Nacka, Vigouroux et

Laignel-Lavastine, Boumann and Oppenheim, and also E. Meyer.

Knichi Nacka found the paralytic posterior column degeneration of

the cord did not always correspond in localization to the tabetic

degeneration. The involvement of the posterior roots is irregular.

An early degeneration of the endogenous fibers such as the comma
tract, dorsomedial bundle, which is frequently found in the para-

lytic cord degeneration, is not found in tabes. The posterior root

degeneration, which reaches through the grey substance to the

lateral tract, which has been described in a case of paralysis, is

foreign to tabes. In most of the cases, however, the tabetic and

paralytic posterior cord degeneration are identical. In regard to

the opinion of Reichardt, that the stiff pupil in paralysis is caused

by the degeneration of the pupil fibers in the cervical cord, Alz-

heimer claims that all the changes in the cord which have been

described, and their connection to the pupillary disturbances, have

nothing to do with these hypothetical pupil fibers.

Boumann. claims that the affection of the endogenous posterior

tracts in the cord and the combination with lateral column degen-

eration of the paralytic posterior cord degeneration on one side,

and the lateral column degeneration in tabes, on the other side,

speaks for the difference between the two processes, but the simi-

larity of the finer histological changes speaks for the similarity of

the tabetic and paralytic process. Joffroy et Mignot in their book

on general paralysis declare that the tabetic and paralytic process

in posterior cord degeneration are not similar, and give as their

reason the facts of different localization as described above. Alz-

heimer is of the opinion the processes are similar and identical, but

13
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only differ as to localization. Vigouroux et Laignel-Lavastine call

attention to the different causes of the posterior column degenera-

tion of the cord in general paralysis (encephalitic, meningo-radicu-

lar, meningo-myelitic affection of the spinal ganglion and system-

atic degeneration).

E. Meyer and Oppenheim have worked extensively on the plasma

cell infiltrations of the cord. Meyer found them in five out of six

certain cases but in very small numbers, much less than in the

cortex. Oppenheim claims that they are found constantly in the

cord, but usually in small numbers. He also finds then in cords

where no fiber degeneration is present. One can assume, therefore,

that the process in the cord does not differ materially from that of

the cortex and other parts of the central nervous system.

The peripheral nerves in paralysis have been studied by E.

Stransky. He comes to the conclusion that parenchymatous al-

terations in the peripheral nerves ceteris paribus are to be found

more frequently in paralysis and the changes are much greater than

is the case with other psychoses due to marasmus and physical

disease, and claims, therefore, that this is a substantiation of his

opinion that progressive paralysis is a general disease of the entire

organism.

Through the investigation of other organs of the body, an en-

deavor has been made to further substantiate this opinion. De
Albertis and Masini found the thyroid gland affected in 75 per

cent of the cases with a type of diffuse or insular sclerosis. They

claim that there is a direct relation to the apoplectiform attacks and

the affection of the thyroid gland. But Alzheimer claims that the

disease of the thyroid gland cannot be considered as a cause of the

paralysis, but it is to be regarded as a coincident and parallel affec-

tion. Schmeirgeld has investigated the glands concerned with

internal secretion, thyroid, hypophysis, spleen, liver and ovaries.

He found severe changes which could not be regarded as terminal

exhaustion affections, and at the same time they could not be

regarded as the cause of paralysis.

Lukacs also believes that the paralytic changes are not limited to

the central nervous system, but were also found in the atrophic

degenerative changes in the heart, the parenchymatous organs

and the intestines. Catola claims even that one can make a

probable diagnosis of paralysis, when infiltration of plasma cells
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and lymphocytes is found distributed in liver or kidney, and when
one can exclude focal lesions or infections, as tumors, parasites or

abscess, etc., and other easily diagnosed conditions, such as tuber-

culosis, lues, cirrhosis, etc. Alzheimer formerly held this view.

But the more thorough investigation of the organs for such infiltra-

tion has shown cases of paralysis with very slight infiltration in

these organs, and cases not paralysis with very rich infiltration.

In many extremely fresh or early cases of paralysis it was sur-

prising to frequently find plasma cell and lymphocyte infiltration

and in the majority of the cases the infiltration was very marked.

But the finding of plasma cells in other organs of the body is not of

such importance apparently as their presence in the central nervous

system, and as Catola has shown, they cannot be considered as

significant. It would be of much interest if more investigations

along these lines were carried on with a large amount of material

used for comparison.

K. Krajka has found in 92 cases of paralysis, changes in the heart

and blood vessels 79 times, and 70 times in the aorta. Probably

both of these changes are due to lues, and not coincidence. Daniels

and Arendt found in 75.5 per cent changes in the aorta or valves,

and Ladamme gummous mesarteritis in some cases of dementia

paralytica.

Quite a few commentaries regarding the focal localized type

(Lissauer's paralysis) have appeared (Buder, Hoch, Poetzl and

Schuller, Pick and O. Fisher) . The latter has described the patho-

logical relations of these cases, and claims that the majority of such

focal lesions are not caused directly by the paralytic process,

although in some cases there is a high grade of simple paralytic

atrophy present, which is the cause of the focal lesions. This char-

acteristic process is known as the " spongy cortex devastation,"

which is found also in senile dementia, tabes, in presenile states,

and also described by Probst as occurring in a twenty-four year old

patient.

Alzheimer's own extensive investigations of cases of atypical

paralysis leads him to conclude that the " spongy cortical devasta-

tion
;
' of Fisher is not a characteristic or peculiar finding, but

merely the expression of a particularly rapid type of degeneration

or destruction of a great amount of nervous tissue. Various pro-

cesses, such as paralysis, lues, arteriosclerosis can cause this
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picture. We also always see, however, in this spongy cortical

devastation of paralysis the typical changes of paralysis in the

atrophic focus. He has seen cases of spongy cortical devastation

in the frontal regions in typical paralysis, also many cases of

Lissauer's paralysis without this devastation.

In cases of atypical paralysis of long duration and repeated apo-

plectiform convulsions to which they finally succumbed, one finds all

the nervous elements of the circumscribed focal lesion in a process

of disintegration. The deep layers of the cortex are full of glio-

genic fatty Kornchen cells, while the fibers of the glia cells encircle

the vessels with a massive coating and build connective strands

from vessel to glia, and one finds also that the tissue is bathed in

lymph. When this disintegrated nervous tissue is cleared away

there remains the spongy scar tissue in its place. It is in any case

noteworthy that at one time the " spongy cortical devastation
"

follows focal lesions of paralysis caused by a common but high

grade of paralytic atrophy, at another time it is the result of an

area of softening. Alzheimer also disagrees with O. Fisher, and

thinks that one should speak of a destruction of cell layers in cases

of atypical paralysis only with the greatest reserve. The third cell

layer is very frequently the first to disappear, and this is explained

by the fact that the cells of the second layer, although markedly

affected, are more resistant to the process of dissolution, but show

more of a sclerotic process which remains, and they last much

longer. The end result of the paralytic atrophy is a complete de-

struction of the cell element of the whole cortex. Also, O. Fisher's

opinion, that the common or usual form of paralytic atrophy begins

with degeneration of the medullated fibers, is disputed by Alz-

heimer as unproven. For example, in the most rapid cases of

paralysis, one finds the severest alterations of the ganglion cells,

and even with the finest methods it is impossible to find any de-

struction of the medullated fibers. Martini, in a typical case of

Lissauer's paralysis, found no evidence of a particular localized

process. Alzheimer found in all cases of a localized process a high

grade of atrophy. Ciaffini demonstrated in paralysis post tabem,

quite different arrangements and localization of the paralytic pro-

cess. A particular involvement of the cerebellum or the occipital

lobe was not observed.
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Another variety of progressive paralysis has been distinguished

by the investigation under the auspices of the Bavarian Psychiatric

Society, under whose direction cases were chosen in which the

diagnosis of paralysis had been made, and later the process did not

advance, or only very slowly in the course of many years. Alz-

heimer was intrusted with the examination of the material of these

cases, and did the histological work. He found one case that

presented histologically the typical picture of paralysis, in which the

disease had lasted for thirty-two years, showing that a typical case

can live for an extraordinarily long time.

In another group, that is now not so small, he found a somewhat

different picture. In looking over the sections of the cortex, one

saw in every part of the cortex single plasma cells and lympho-

cytes and " mast " cells, but never in great numbers or large collec-

tions. In many regions one could find only ten in a section of a

convolution. In other cases they were more frequent; often the

cells were very small.

At the same time one found very few infiltration cells in the

highly thickened fibrous pia. Generally the smaller vessels of the

cortex showed evidences of endoarteritis, proliferation, and in one

case this was very marked. The limited inflammatory process in

the vessels was accompanied by a still smaller affection of the

nervous elements. The cell architecture was not particularly dis-

turbed, the disappearance of ganglion cells was very slight, and

many cells showed a chronic or sclerotic process. Preparations of

the medullated fibers showed only a light diffuse disappearance of

fibers. The glia was proliferated and showed fiber formation, but

only to a small degree. Stabschen cells were only found in the

short forms. The evidence of the relationship of these cases to

paralysis and the identity of the process is further substantiated

by the presence of true paralytic changes, the involvement of the

lateral and posterior columns of the cord, wThich, however, were

present only in a small degree. So we can distinguish another

variety of paralysis, which can be called stationary paralysis, and

characterized not by an unusual localization of the process, but by a

peculiar lessened intensity of the process. Further, Alzheimer

speaks of many cases diagnosed as stationary paralysis which are

not paralysis at all but forms of cerebral lues.
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Watson and Mott have studied and reported the histological

investigations of cases of Juvenile General Paralysis. The investi-

gations of Straussler regarding the occurrence of paralysis in

persons with hereditary syphilis are of much importance. In the

older works one finds the view generally expressed, that the

anatomical picture of the juvenile paralysis does not vary from that

of paralysis due to acquired syphilis. Formerly Alzheimer held

the opinion that mast cells were present in these cases, but the

material was limited in amount, and he now is willing to agree

with Straussler that such findings are not constant or characteristic.

We are indebted to Straussler for the peculiar and characteristic

changes in the cerebellum of juvenile paralytics. These consist of,

first, the presence of double or triple nucleated Purkinje cells.

Second, the presence of characteristic spindle formed bodies, which

lie either in the molecular layer or the granular layer in the center

of a stalk that stands in relation to the Purkinje cells ; and their

structure in the molecular layer appears to be granular and in the

granular layer, homogeneous.

The finding of double nucleated Purkinje cells has been proven

by Ranke, H. Vogt, Trapet, Rondoni, Hough, Fischer, Achucarro,

Lafora, and Alzheimer found them in five out of six cases. Strauss-

ler considers these cells as evidence of a developmental anomaly

which occurs in the intrauterine period, and he regards them as an

indication of hereditary syphilis. Trapet and Rondoni are of the

same opinion, and Ranke believes that there is some question as

to whether they indicate foetal lues. In fifteen cases of congenital

syphilis these cells were present only in one case but were also found

in a case who died of delirium tremens, and whose father was a

general paralytic. Statistics which show that juvenile paralytics

in the majority of cases have parents who suffered with meta-

syphilitic disease, he claims, show, aside from these developmental

changes, hereditary predisposition to paralysis. We have found no

double nucleated Purkinje cells in three cases of hereditary lues

without paralysis.

Recently E. Schroeder has reported the finding of double nucle-

ated Purkinje cells in two cases of dementia praecox and one case of

constitutional mania, and is of the opinion that such cells are not an

indication of hereditary lues but an expression of a degenerative

" Veranlagung." Rondoni described double and triple nucleated

ganglion cells from the cortex of a case of hereditary lues.
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Recently, since my attention has been called to this subject, I

have found double nucleated Purkinje's cells isolated in a case of

dementia senilis (2 cells in six sections), in tubercular meningitis

of the cerebellum of an adult (4 cells in 4 sections), but was unable

to find them in six cases of epilepsy, eight cases of dementia praecox,

six cases of manic-depressive insanity, and in six cases of idiocy

of various types, one case of amaurotic idiocy of Warren-Tay and

Vogt-Spielmeyer form, one case of tuberosa sclerosis, one of

hereditary syphilis and two of arrested development. It is appar-

ent, then, that double nucleated Purkinje cells are rather uncom-

mon. Only by thoroughly investigating a great number of normal

brains and brains of those affected with mental trouble, can one

decide whether or not these cells are of pathological significance,

and where the border line between normal and pathological is to be

drawn.

In hereditary paralysis the subject is apparently somewhat diffi-

cult. One sees in these cases surprisingly frequent double nucleated

Purkinje cells and less frequently triple nucleated cells. We see

that the nucleus shows quite a striking difference from those of

various other forms of double nucleated cells seen in other condi-

tions, and that the relation between the plasma and nucleus is

much disturbed, often to the extent of damaging the former. In

the neighborhood of ganglion cells with normal form and branch-

ing of the dendrites, we find cells with many processes with re-

markable striking forms of branching, which differ so materially

from the branching of dendrites in the normal cells and lie in un-

usual positions, that one hesitates to say that these forms can be

explained by atrophy of the nervous tissue or especially of the

Purkinje cells. So, when one on account of a lack of experience

must question the findings of Schroeder, at the same time it must

be admitted that the findings in the cerebellum in hereditary par-

alysis are highly significant and important. One case of Alz-

heimer, however, convinced him that the explanation is not always

so simple. When Straussler, and also Lafora, claim the presence

of many double nucleated cells indicate paralysis on the basis of

hereditary lues, even when the disease does not show itself until

the fortieth year, so Alzheimer reports a case of paralysis in a

physician who gave an exact and accurate account of a syphilitic
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infection in the third decennium, which was also corroborated by

the attending physician, in which were found the same double

nucleated Purkinje cells as found in hereditary lues. Without one

was able to concede that this patient had hereditary syphilis before

he acquired his disease, which is highly improbable, even then one

could not say with certainty that such a combination indicated that

the double nucleated Purkinje cells of the cerebellum made it

possible to diagnose " paralysis hereditaria tarda." Even the entire

question of late paralysis on the basis of hereditary syphilis, as

stated by Lafora, loses its heaviest support.

Alzheimer also reports another case of paralysis in an adult,

wherein it was highly possible that he suffered from acquired lues,

in which he could demonstrate cerebellar atrophy with many double

nucleated and abnormal formed Purkinje cells.

The question of the origin and signficance of these double nu-

cleated cells must therefore at present be considered as unsolved

and unclear, and further investigation is absolutely imperative if

we hope to solve the question. Particularly, one should observe

and study a great number of cases of paralysis in persons of middle

age, especially those in which cerebellar atrophy is well marked,

and endeavor to find whether double nucleated cells are present

or not. The case cited above, in case no other explanation is made,

may lend color to the view that double nucleated cells may develop

later in life in paralytics.

Straussler's investigations have opened up a question of wide

importance. Even in his first work he described the swelling of the

dendrites of the Purkinje cells and the ballooning of the cell which

change had been found by SchafTer and others in the Warren-Tay-

Sachs form and Spielmeyer-Vogt form of amaurotic idiocy, and

further the same change was seen by Schaffer in a case of con-

genital cerebellar atrophy. He noted, further, in his case of

juvenile general paralysis the hypoplasia of the cerebellum and

the Clark's columns of the cord, a congenital smallness of the

medulla oblongata, and saw in all these facts a congenital arrest of

development of the spino-cerebellar system ; in short, a combination

of paralysis with hereditary cerebellar ataxia and in the same man-

ner a connection with the juvenile form of amaurotic idiocy.

Mertzbacher has busied himself with the work of Straussler,

and was able to fill up a gap, which the latter had for a long time
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wanted filled, and made it possible to bring his aplasia axialis extra-

corticalis congenita (Pelizzaeus-Mertzbacher disease) in the great

field of hereditary degenerative conditions.

If we turn our attention again to the swelling of the dendrites of

the Purkinje cells, we must recognize two forms; those in the

molecular layer appear finely granular, while those in the granular

layer appear homogeneous, according to Straussler. In the cere-

bellum of many cases of paralysis with undoubted acquired syphilis,

we find the latter form as frequent as in juvenile paralysis, and in

cerebellar of adults with focal lesions and diffuse atrophy of va-

rious kinds. These changes are not infrequently seen. And E.

Schroeder described them in an unmistakable manner in his case

of dementia praecox, with double nucleated Purkinje cells. In

the two forms of amaurotic idiocy they are infrequently seen.

From the fact that these cells were free from lipoid deposits, they

could be differentiated from other forms of swelling of the dendrites

of the cell in amaurotic idiocy. The thickening of the axis cylinder

of the Purkinje cells which Marinesco has recently described in his

new contribution to the regeneration of the fibers in the central

nervous system, and which he has illustrated, belong apparently to

this class. By more exact microscopic observation (which is

demonstrated easily with the Alzheimer modification of the Mann
method) one sees a solid homogeneous picture, frequently vacu-

lated, in any case only seldom with slight lipoid deposits.

Laignel-Lavastine and Pitulescu, who have studied these

changes, speak of a deformation globouse homogene. Nageatte

believes that the neurites of the Purkinje cells are damaged before

the branching of collaterals, while Laignel-Lavastine and P. Pitu-

lescu disagree with this view, because of the fact that the swelling

is observed running in various directions and can be observed in the

molecular layer. In the cerebellum they apparently are not to be

seen. In any case, this form of axis cylinder change is widely

scattered over the cerebellum and cannot be identified with the

swelling of the axis cylinder which occurs in other parts of the

cortex and nervous system in amaurotic idiocy.

The other forms of swelling of the dendrites which was described

by Straussler, Alzheimer was unable to find in several cases of

hereditary juvenile general paralysis with severe cerebellar atrophy.

In another case many cells were present with dendrite resembling
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the horns of a reindeer, and in some cases with slightly vaculated

or ballooning of the dendrite. When one compares this with the

changes in amaurotic idiocy (Warren-Tay-Sachs) one finds in the

latter the dendrite are extraordinarily expanded and much larger.

In the small amount of material at the disposal of Alzheimer of the

Vogt-Spielmeyer form, and which he studied, he found in the cere-

bellum no expanding of the dendrites of the Purkinje cells. Schob
recently reported a case with such dendrites unusually numerous.

While, however, in both forms of amaurotic idiocy in the cell bodies

one finds easily recognized changes in the neuro-fibrils and de-

posits of lipoid matter, in juvenile paralysis no such deposits or

changes in the fibrils can be observed. The changes, aside from

those described above, are a high grade cerebellar atrophy similar

to that which occurs in paralysis of later years. Only once did Alz-

heimer observe what he believed were red globules or granules in

the expanded portion of the dendrite of Purkinje cells of juvenile

paralysis, in a section stained with Scharlach. The expanding or

ballooning of the dendrites of the ganglion cells of the central

nervous system is not an exclusive peculiarity of the cell changes

in amaurotic idiocy. One finds them occasionally in senile dementia

(Sinchowicz) and Alzheimer found them in a case of arterio-

sclerosis, and once in the cerebellum of a case of Huntington's

chorea (in another case of the same kind they were absent) so it is

not without some foundation when one assumes that from the

changes of the Purkinje cells in hereditary paralysis, some con-

nection between this disease and amaurotic idiocy probably exists.

And it is Alzheimer's opinion that the weight of Straiissler's argu-

ment is not sufficient to prove the connection between juvenile

paralysis and " herediataxia cerebelleuse." In a case of paralysis

with previous acquired syphilis, in which there was a particularly

severe cerebellar atrophy, it was noticed that the pons was excep-

tionally small. Indeed there was in this small extensive atrophy of

the nuclei of the pons and reduction of the cerebellar pons arm, a

rather severe inflammatory process in the region of the pons. It

was difficult to say whether this was due to a secondary atrophy or

to a primary paralytic process, or due to a combination of both

processes. Similarly, in two cases of juvenile paralysis, in which

the atrophy of the pons was particularly noticeable, there was a
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pure paralytic infiltration process of the cerebellum, the brain stem,

the pons and medulla which was quite marked.

In another case, in which no particular atrophy of the cerebellum

was present, the pons was not especially reduced. The cerebellum

is frequently atrophied in hereditary paralysis. Also in the mid-

brain the paralytic process is marked and much greater in the

average than in the adult paralysis. Alzheimer is of the opinion

that there is some connection between these findings and certain

disturbance of motion which are seen in the juvenile cases. To
these primary infiltrations are added later the secondary changes.

A striking smallness of the spinal cord so often found in idiots,

which apparently has nothing whatever to do with heredoataxic

cerebelleuse, for example, in a case of arrested development in the

cerebrum, with heterotopia in an idiot affected with an old luetic

meningitis over the hemispheres. Almost all cases of Mongolian

idiocy which Alzheimer has seen show under development of the

pons, medulla and spinal cord, which is very striking, and has been

noted by other observers as well. So it appears to Alzheimer that

the changes which Straiissler interprets as those of heredoataxia

cerebelleuse, are probably the result of the paralytic process or are

connected with foetal developmental disturbances in the cases of

juvenile paralysis.

Also other portions of the cortical nervous system in juvenile

paralytics, are the seat of developmental disturbance. Straussler

described such disturbance in the central canal of the spinal cord,

and Rondoni found heterotopia of the spinal cord in juvenile

paralysis. In Rondoni's cases, the paralysis was grafted upon

idiocy, and one expects to find such disturbances in these cases.

According to Rondoni, in the hemispheres, one finds very few dif-

ferentiated cell forms but incomplete neuroblastic forms of the

ganglion cells and ganglion cells which after wandering in the

cortex remained in the white substance, a condition in which the

cortex could not be differentiated and all trace of the six layers

of the cortex was lost (thick circumscribed granular layer in the

motor area of the cortex) narrow pyramidal layer and very few of

giant pyramidal cells. In the Bielschowsky preparations only

occasionally fibril formation could be seen, which could be inter-

preted as an incomplete formation of the cells. The fibers of the

white matter and the intercellular fibrils in the superficial cortical
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layer were also absent, which indicated an arrest of development.

Anyone who has studied the subject will be convinced of the fact

that the fibrillization of the ganglion cells takes place at an early

time in embryonic state, and would have some doubt as to the

interpretation of ganglion cells without fibrils, especially as the

Bielschowsky method, in spite of all the care given of the prepara-

tions, often demonstrates in a defective manner the neurofibrils,

and also because the fibrils are much disturbed by the paralytic

process. From the fact that it is characteristic feature of the

paralytic process to affect the medullated fibers and intracellular

fibrils of the superficial layer of the cortex, it is not possible to con-

nect the change with a disturbance of development and the same

can be said in regard to the observation of the small number of

pyramidal ganglion cells. Trapet described a case of paralysis in a

case of an idiot, affected from birth with severe alteration of the

hemispheres, which he interpreted as disturbance of development.

The hemispheres showed both in the position and the form of the

ganglion cells marked deviations from the normal, as well as the

form of the different layers. Directly under the zonal layer was a

band of cells, placed very close together, resembling neuroblasts.

In these cells of an embryonic type one could see distinct evidences

of cell division in the various stages of development. The internal

granular layer was of an infantile character. Unfortunately, the

description was not accompanied by illustrations. As Alzheimer

and others have not found such cell division in persons over one

year of age in a large number of cases of idiocy and juvenile

paralysis studied, he deplores the fact that no illustrations were

given, and is suspicious that the cells have been confused with glia

elements.

Hough has described calcification of the vessels of the cerebellum

in a seventeen year old juvenile paralytic. Klieneberger has

described even more severe disturbance of development in the brain

of a juvenile paralytic. The corpus callosum was absent and on

the inner surface of the hemisphere, as is usually the case where the

corpus callosum is absent, an unusually distinct radial arrange-

ment of the sulci and convolutions and in place of the corpus

callosum was found a markedly developed frontal-occipital bundle.

In any case there is much that is interesting to learn in the

field of developmental changes in the cortex of the hemispheres
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in the juvenile form of paralysis. However, one must be cautious

not to fall into the error of calling undeveloped cells the patho-

logical and degenerated cells in places where the cellular architec-

ture is disturbed. A ganglion cell resembling a neuroblast is not

easy to differentiate or to define. Alzheimer emphasizes that fact,

that it is extremely difficult to decide whether these cells are un-

developed or degenerative types, and is in doubt as to whether one

can decide the question at the present time.

Notably, Naecke has attempted to show that there is evidence in

the sulci and convolutions of the hemispheres of the brains of

paretics, to substantiate his theory, and also the opinion of others,

that these cases have a congenital abnormal " anlage " and has an

illustrated atlas to show this. But the great variation in the form

of the convolutions of the human brain would lead one to doubt if

such findings will be of value, not at least until a great deal of

material is worked over and normal brains studied.

In an unusually capable article, Sibelius has demonstrated the

anomalies of the cord in paralytics and he has contributed much to

the question of the evidence of intrinsic degeneration and to con-

genital predisposition to adult paralysis. In studying the brains of

idiots one meets many signs which indicate degenerative changes,

and for the question of psychical degeneration it is possible that

such studies will be of the utmost importance if we also consider

that in the extraordinarily complicated brains we do not find these

peculiarities which are the cause of the defective mental activity.

Sibelius investigated twenty-four paralytics and fifteen normal

cords where most all of the segments were studied. He described

the abnormal findings with those in which degenerative changes

were shown in the cell elements, and the changes shown in the

architecture, the former were rare and the latter more frequent.

Regarding the disturbance in the cell elements he found three

times double nucleated ganglion cells, in one case in two " spinal

ganglion colonies of ganglion cells," and a spinal ganglion with

double nucleated cells. He regarded these findings as those of arrest

of development. The architectural abnormalities were shown partly

in the central canal (Gliotic anlage). Twice central gliosis was

found with vacual formation, and twice in connection with hydro-

myelia. They were regarded as developmental anomalies which

had later undergone further changes. Other changes in the forma-



204 PATHOLOGICAL HISTOLOGY OF CORTEX IN PSYCHOSES [July

tion of the various columns of the cord and the commissures which

Alzheimer regards as better evidence of congenital anomalies than

the formation of tongues in the substantia gelatinosa Rolandi.

Frequently there were absent the anterior columns of the pyramidal

tact, or very strongly developed, markedly short, plump posterior

horns and sulci formation in the dorsolateral part of the periphery

of the lateral column. Every normal cord had 0.93, and every

paralytic cord 2.71 anomalies, and Sibelius is of the opinion that

his findings possibly speak for an endogenous predisposition for

the development of paralysis.

Conclusions.

When we review the principal facts of the newer histological

investigations of the paralysis process, we can conclude that this

process is so well differentiated that it can be separated from all

other diseases of the central nervous system. Our knowledge of

the pathological anatomy is of extreme value for the clinical symp-

tomatology of paralysis, as it allows us to diagnose cases of an

atypical and extraordinary character.

Further, the newer findings indicate that the process cannot be

entirely accounted for by the inflammatory process in the blood

vessels. More often independent degenerative changes are seen

in the nervous tissue which go hand in hand with the inflammatory

changes.

The histological investigations of the other organs of the body

make it more probable that the paralytic process is not only a dis-

ease of the central nervous system, but a disease of the entire body.

But more investigations are needed to prove this point.

Focal or circumscribed degeneration of the medullated sheath of

the axis cylinders, particularly in the cortex, which can approach

even the focal lesions of multiple sclerosis, is a frequent accompany-

ing change in the paralytic process of the central nervous system.

It is possible to differentiate a third type of paralysis which can

be added to the typical cases and atypical localized forms (Lissau-

er's paralysis) the stationary paralysis which is characterized by a

particularly mild process in the histological and clinical picture.

The paralysis on the ground of hereditary lues is associated fre-

quently with characteristic changes in the cerebellum, particularly

the abnormal form and multiple nuclei of the Purkinje cells. This
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characteristic finding of the Purkinje cells is so frequently found,

and in so many cases, that it is impossible to class them with isolated

double nucleated cells found in the cerebellum of cases of other

mental diseases. It is not entirely clear from whence these cells

originate. From the fact that they are occasionally found in

paralysis in middle life, and after late acquired syphilis in relation

to a severe cerebellar atrophy, and are similar to the cells in juvenile

paralysis, at present one cannot conclude that their presence indi-

cates paralysis hereditaria tarda. Thorough examination of par-

ticularly atrophic cerebellum in adult paralysis is necessary before

we can arrive at any conclusion.

The investigations of Sibelius indicate, possibly, that in the

central nervous system of paralytics, who have acquired syphilis,

that frequently developmental anomalies are present. And possibly

this means that there is a specific predisposition towards a later

paralysis when accompanied with syphilis.





STATISTICAL STUDIES IN SYPHILIS WITH THE
WASSERMANN REACTION, WITH REMARKS ON
GENERAL PARALYSIS.

By FREDERICK S. HAMMOND, M. D. 1

Pathologist in the New Jersey State Hospital, Trenton, N. J.

INTRODUCTION.

The subject of syphilis has been approached from all sides,

studied from all standpoints, and investigated in detail wherever

medical research has been conducted.

Especially since the introduction of the various biological tests

and the discovery of the Treponema have etiological relationship

between syphilis and a multitude of morbid processes been sought,

and the Wassermann reaction in particular been applied to large

series of cases of diseased conditions affecting the various organs

and systems of the body with results that are known to all.

In this the field of psychiatry has not been neglected, and there

are already on record a number of limited investigations conducted

wholly among the insane. The results of these investigations, how-

ever, have been as varied as the number of their observers, and

aside from any possible connection between syphilis and mental

disorders, were one merely to ask what is the percentage of

syphilitic infection among the insane as a class, the answers from

various quarters could not be other than confusing, and in no case

would this conflict of figures be explained. This then is one of the

purposes of the present investigation. By a series of examinations

sufficiently extended and comprehensive to rule out all possibility

of accidental and artificial influences, to determine not only with

just what frequency syphilis could be found in an institution for the

insane, or to what, if any, type of psychosis, other than paresis,

it might stand in definite etiological relationship, but more in par-

ticular to likewise determine by a full statistical study whether or

not syphilis under these circumstances differed in any particular

1
Assisted in part collection of clinical data by William C. Sandy, M. D.,

Assistant Physician, State Hospital, Trenton, N. J.
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of its frequency or manner of occurrence from that found in gen-

eral communities, and also with the end in view of accounting for

the marked discrepancies noted in previous similiar observations.

Still further it was argued, that if the results among the insane

were found not to differ importantly from those which might be

expected among normal individuals the figures obtained would not

only be indicative of conditions among the mentally affected, but

would be equally valuable as statistical records of the corresponding

general communities of which these individuals were representa-

tives.

The difficulty of obtaining even approximate statistics on vene-

real disease is well recognized, and the desirability from many
standpoints of really accurate figures for any general population

where reports are not to be had is obvious.

In fact, then, this is in part a statistical investigation of the

prevalence of lues in the state of New Jersey by laboratory methods.

As a still further incentive for the investigation, it was the inten-

tion of discovering for observation purposes all cases of strictly

latent lues, and by following them to autopsy to be able to finally

add something to the as yet unsolved question as to the true clinical

and pathological significance of a positive serum reaction in the

face of a persistently normal physical existence.

Finally the general paralysis material available during the

investigation has been used in an effort to assign by correlation of

certain of the various reactions found in this disease, the relation-

ship which they bear to one another and to the pathological process

of the condition.

Material, Method of Investigation and Technique.

The material of the investigation consists of 1583 individuals

confined as patients in the Trenton Hospital. This number in

eludes the entire insane population of the hospital from May, 191 1,

to June, 1912, irrespective of age, physical health, occupational

activity, private or indigent class, nationality, color or mental diag-

nosis.

No attempt whatever was made to include, or exclude, certain

types of individuals, or to reduce or increase the numbers in certain

varieties of psychoses. On the contrary, every effort was exerted

to obtain statistical data which would represent with the greatest
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accuracy possible the entire general population without the disturb-

ing influence of the personal equation in selecting material. With

this end in view the institution was canvassed by wards, and each

and every patient subjected to examination.

Both the Wassermann and Noguchi methods, either alone or

combined, were employed. It was the original intention to adhere

to the original Wassermann method throughout, but in such an

investigation as the present, where it was desirable to complete a

large number of reactions in the shortest time, and with the mini-

mum expenditure of effort and material, the Noguchi modification

undoubtedly offers great advantages over the Wassermann and,

when properly checked and controlled, as later described, the accu-

racy of results need suffer no reduction.

The technique employed for the Wassermann method corre-

sponded to that originally described and included a full set of

controls for every set of reactions ; the quality of natural antisheep

amboceptor present in each serum was noted.

The Noguchi tests were made according to the technique laid

down by the originator.

The only departure from the original technique of both methods

was in the antigen employed. In both procedures alcoholic ex-

tract of syphilitic fetal liver was used instead of the Wassermann
watery extract and the Noguchi acetone insoluble lipoids. Only

inactivated sera were tested and 2 units of hemolytic amboceptor

were used in both procedures.

It cannot be denied that by using alcoholic extract in the place of

the watery emulsion the number of positively reacting sera is

reduced, as is shown by comparing our per cent of positive general

paralysis reactions with the 98 to 100 per cent claimed by Plaut and

others who used the original Wassermann antigen. However,

since this error is upon the conservative side it is relatively unob-

jectionable, and furthermore, as will be shown, it is possible to cor-

rect this deficiency when computing the general results of a sta-

tistical study such as the present.

Concerning the accuracy of the two methods as demonstrated in

this series, it is perhaps worth while to speak briefly and to record in

what manner the most reliable readings were obtained.

In all, 1909 reactions were performed, including both blood

and cerebro-spinal fluid; 1769 being blood and 140 fluid. This
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number (1909) includes 186 repeated serum reactions and 24

repeated fluid reactions performed on different dates for the pur-

pose of clearing up obscure readings and the elimination of any

possible confusion of samples.

All of the cerebro-spinal fluid tests were made by the Wasser-

mann method only since it was found in testing spinal fluid by

Noguchi that the alcoholic liver extract brought about rapid

hemolysis of the human cells.
2

Considering, then, the serum reactions alone, there are 1769

examinations which were performed as follows

:

By Noguchi Only. By Wassermann Only. By Wassermann & Noguchi.

1047 503 219

These reactions include those of 70 cases of general paralysis,

and gave as results of a first test 104 positive, 42 doubtful, and

1613 negative.

Of the 104 positive sera, 61 were from cases of general paralysis,

and 43 were patients in whom no parasyphilitic manifestations

were present.

All of these 104 sera reacted positively by Noguchi and 97
reacted similarly by Wassermann, thus giving seven more positive

reactions in favor of the Noguchi technique.

It is on the final analysis of the reactions of these seven cases that

the conclusions reached in this study as to the value of the two

methods is based, but before taking up this question it is necessary

to indicate what readings are here considered respectively positive

and negative.

In the Wassermann reactions two quantities of patient's serum

(.2 and .1 cc.) were tested with full doses of antigen, and the

final readings made 12 to 18 hours later according to Citron's scale,

in which as low as a partial inhibition in the .2 cc. tube with com-

plete hemolysis in the .1 cc. tube is counted as positive and given a

value of —-; the more complete reactions being designated 2, 3 and

4- . No reaction by the Wassermann system was finally called

negative until after one or more repeats, if, at the first trial, even a

trace of inhibition in either tube was found after 12 hours.

2 Since this never occurred when testing blood it must be supposed that

human scrum contains a substance which is protective for the red cells

against hemolytic antigen and which is absent in the spinal fluid.
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For the Noguchi tests .08 cc. of inactivated patient's serum was

employed and a positive reaction recorded only if complete inhibi-

tion of hemolysis occurred. If a trace of hemolysis was noted after

12 hours the reaction was called " doubtful positive," and final

decision reserved for repeated tests. Partial inhibitions and partial

hemolyses were looked upon as diagnostically valueless, but were

also referred to future re-examinations. With regard to these

latter types of reactions, which are particularly liable to occur with

the Noguchi technique, of the 42 sera so reacting in this series

36 were later proven to be definitely negative by both methods.

The remaining six, which were at first called doubtful, either be-

cause of a trace of hemolysis in the Noguchi system or because of

trouble with the controls in the Wassermann, were found on retest-

ing to be positive. As will be seen later in the tables of results no
" doubtful " column appears, since, aside from obscuring conclus-

ions, there is really no necessity of so recording reactions if oppor-

tunity exists for making repeated re-examinations at will.

Of the seven sera giving contradictory reactions by the two meth-

ods (positive by Noguchi and negative by Wassermann) five were

from cases of undoubted clinical general paralysis with spinal pleo-

cytosis and globulin excess, and two were from individuals entirely

without anamnestic or clinical evidence of lues or parasyphilitic

disorders. All contained sufficient natural antisheep amboceptor

to bring about complete hemolysis of the sheep cells in the Was-
sermann test at the time of final reading, and three sufficient to

completely hemolize in two hours.

On further investigaton of these sera by repeated reactions con-

ducted simultaneously by both methods the five paralysis sera con-

tinued definitely positive by Noguchi and negative by Wassermann
as was found on the first trial, thus giving the Noguchi a 5 per cent

advantage over the Wassermann in positive findings.

Two of the seven, however, those of the clinically lues-free cases,

now were found to be negative by Noguchi as well as by Wasser-

mann, and so continued in any number of reactions with four dif-

ferent antigens.

That these two sera did in reality give a bona fide positive

reaction on their first trial and were not so recorded through tech-

nical error is proven by the fact that all positively reacting sera

were checked by retesting the same specimen on the day following
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and not recorded as positive unless the reactions on the two days

agreed. In no instance did the Wassermann system fail to give

repeated corresponding reactions if, with controls in agreement,

the first trial proved positive.

Various explanations have been advanced for the occurrence of

these non-specific reactions with the anti-human system. Noguchi

himself states that they are likely to occur if active sera are tested

with alcoholic organ extracts and also cautions against collecting

blood at a short interval following a meal when the serum is likely

to contain lipoid food stuffs ; Kaplan * has found that certain " yel-

low " or " orange " colored sera are likely to give such reactions,

while others have emphasized the possibility of non-specific com-

plement fixation when free hemoglobin is present in serum or

complement. Whatever the explanation the occurrence of such

reactions is the most undesirable error which can happen in sero-

diagnoses.

Since its first inception the principal objections raised against

the Noguchi system was the occurrence of these very non-specific

reactions and this instance seems to be a case in point, although,

it must be remembered that here alcoholic liver extract, and not

the acetone insoluble lipoids recommended by Noguchi, was used.

On the other hand, in the United States Army Medical Service
4

as well as elsewhere the Noguchi modification with alcoholic syphi-

litic liver extract as antigen is the standard method of choice, and

implicit reliance is placed in the readings so obtained.

But while from a critical standpoint of the methods it would be

as unjust to condemn the Noguchi method for its non-specificity

without fractionated lipoids as antigen, as it would be to criticise

the under sensitiveness of the Wassermann when aqueous liver

extract is not employed ; and while it is clearly understood that

criticisms of a test are not well founded unless the conditions of the

procedure are rigidly adhered to, still the reactions in this series

were carried out as are by far the great majority in this country,

and as clearly shown in this series, both methods, if used alone, are

liable to considerable error when so conducted. The Noguchi

3 Kaplan : American Journal of the Medical Sciences, January, 191a
4
Craig: Journal of Experimental Medicine, 1911, Vol. XIII, No. 4,

Journal of Infectious Diseases, November, 1911.
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method, if it may be so expressed, is too sensitive, and the Wasser-

mann not sensitive enough.

As found in this series there were two too many positve

reactions by Noguchi and five too few positive reactions by Was-
sermann.

Taking 102 positive reactions (104 less the two non-specific

Noguchi reactions) to represent 100 per cent accuracy in this

series, the error of deficiency by the Wassermann is 5 per cent and

the error of excess by the Noguchi is 2 per cent.

In view of these findings it becomes evident that neither one

of these reactions by itself, when performed with the kind of anti-

gen commonly used, will lead to results upon which reliance can be

placed. What is equally true, however, is that the two reactions

performed simultaneously on the same serum check one another

in a manner better calculated to prevent error than any number of

controls used in either test individually; and, basing our con-

clusions on what we have found in this series, we believe that the

only reliable method of sero-diagnosis, when alcoholic extract anti-

gen is used, consists in simultaneously testing each serum by both

the Wassermann and Noguchi systems.

Such a procedure was adopted in the present investigation and

in the following manner: Since the above conclusion, that the

Noguchi was " too sensitive," and that the Wassermann was miss-

ing, was tentatively reached in the early part of the series it was

determined to use the more sensitive Noguchi as a scout by which

to first detect all sera which showed any tendency to give a posi-

tive reaction, to perform the entire series by this method, and then

to follow with a detailed investigation by both methods of all those

individuals whose serum had been found positive, suspicious, or

doubtful by the Noguchi. This led to the rather troublesome per-

formance of 186 separate repeat reactions, all performed on differ-

ent dates, but which resulted, as already described, in correcting a

5 per cent error in the Wassermann, the detection of a much more
serious 2 per cent excess error in the Noguchi and the complete

elimination of all so called " doubtful " results.

Consideration of the Findings.

As already mentioned, the field covered in the investigation

includes the entire hospital population during an interval of a year.

8
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This material is statistically arranged with regard to age, sex,

color, civil condition, nationality, stay in hospital and the type of

psychosis of each individual examined.

With regard to the mental diagnoses used in the tables, this was

determined as accurately as circumstances permitted. The case

record of each patient was examined, and in many instances a new

status was taken. In the cases of " functional " psychoses which

had been in the hospital over long periods of time, diagnostic

errors were doubtless made, but on the other hand, in a large series,

such errors are very likely to compensate one another, and we
believe that for the statistical purposes required there are no dis-

crepancies sufficient to influence the general results.

In the case of individuals giving a positive reaction, and in the

organic field, where because of the relatively limited number of

cases a margin of error of even one or two cases might lead to

erroneous conclusions, particular care was exercised in accurately

determining the diagnosis. Lumbar puncture was resorted to and

repeated in every case giving a positive serum reaction and in all

cases where there were any suspiciously suggestive clinical

features.

Since it was one of the primary objects of the investigation to

accurately ascertain the frequency of purely latent lues in a mixed

population such as this one, special heed was paid to general

paralysis in order that the figures for this condition might be kept

strictly to themselves and not unknowingly included with those of

the other cases.

That these precautions were not unnecessary was strikingly

proven by the fact that among 46 cases reacting positively to the

serum test, and which were supposedly all instances of purely

latent lues suffering from an intercurrent psychosis, five were found

by one or more lumbar punctures and closer clinical observation to

be in reality cases of general paralysis clinically overlooked and

wrongly diagnosed.

While five cases in error among a total of over 1500 is a small

number, still when these are added to or deducted from the number

of actually positive latent lues cases (41) it constitutes an error of

more than 12 per cent, and it is our firm conviction that failure to

detect and eliminate such cases is at least partially responsible for

the strikingly high figures given in some of the previous investiga-

tions of like nature.
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Since it is the intention to keep separate to a certain extent the

general paralysis figures, it seems well to briefly record and discuss

them at this place together with some of the other findings in this

condition.

General Paralysis.

Seventy cases come under this category and include all the ordi-

nary and many of the unusual types of the disease in all its stages

from incipiency to termination, and as it occurs at all ages from

juvenile to senile. Foudroyant, progressive, stationary, remissive,

masked, juvenile, tabetic, focal, ordinary and complicated types

are all represented and no attempt has been made to influence

results or to obtain a high per cent of positive reactions by selection

of cases.

The serum of all cases was examined by both the Wassermann

and Noguchi methods, and all of the spinal fluids by at least two

methods; the Fuchs-Rosenthal cell count and Noguchi globulin

reaction. The majority of the fluids were also examined by the

Alzheimer differential cell method and by the Wassermann
reaction.

Placed in the form of a table the complement fixation results are

as follows

:

TABLE I.—GENERAL PARALYSIS.

Complement Fixation Tests of Blood Serum and Cerebro-spinal Fluid.

Mo. cases
examined.

Serum 70

Fluid 57

Individual Cases.

Serum only examined 13 11 2

Blood and fluid examined. ... 57

Of these 57 cases in which the blood and fluid were both ex-

amined the corresponding results showed

:

43 cases had a positive reaction in both blood and fluid. . .75.2% (of the 57)

7 cases had a positive blood and a negative fluid 12.3%

3
5
cases had a negative blood and a positive fluid 5-35%

4 cases had a negative blood and a negative fluid 7-0%

Positive reactions considering both blood and fluid in

individual cases 93%

5 The significance of such reactions will be discussed in another article.

sitive. Negative. % Positive.

6l 9 87.I4

46 II 80.7
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As can readily be seen these figures do not differ materially from

those obtained by other workers with a fairly extensive unselected

material, and may be fairly said to represent the average results

obtained, although individual figures from different quarters offer

in many instances striking disagreements.

Thus Marie, Levaditi and Yamanouchi * found only 59 per cent

of positive serum reactions in 30 paretics,' while in the spinal fluid

93 per cent were positive.

Plaut,
7

and also Boas, each obtained 100 per cent of positive blood

serum reactions in 180 and 42 cases respectively, although later

Plaut admitted in his more extended series that he did not always

get a positive result.

In this country, Kaplan's
8

and Kaliski's
8
findings in one each of

their series showed respectively 65 per cent and 66 per cent posi-

tive blood reactions, while Rosanoff and Wiseman 9
obtained only

49.3 per cent positive results in the serum with 76 per cent of posi-

tives in the fluid. Nonne's
10

results were 90 per cent positive in

both blood and fluid.

From the tables compiled by Noguchi,
11
comprising the work of

26 individual observers working independently, the averaged

results of 660 serum examinations and 481 spinal-fluid examina-

tions in general paralysis show 84.5 per cent positive reactions in

the blood and 91 per cent positive reactions in the fluid.

As to the greater or lesser frequency of positive findings in the

blood as compared with those of the fluid there has been consid-

erable disagreement, the French investigators in particular inclin-

ing to the belief that a positive result in the fluid is more frequent,

while Plaut and his co-workers in Germany are of decidedly the

contrary opinion. This latter view is the one held more largely

at present in this country and has been found to be true in the pres-

ent series.

8 Marie, Levaditi and Yamanouchi : Cont. Rend. Soc. de Biologie, 1908,

LXIV, pp. 169.

'Plaut: Centralbl. fur Nervenheilk. und Psych., 1909, pp. 659.
8 Quoted by Noguchi.
8 Rosanoff and Wiseman : American Journal of Insanity, Vol. LXVI,

Jan., 1910.
10 Nonne : Syphilis und Nervensystem, S. Karger, Berlin, 1909.
11 Noguchi : The Sero-Diagnosis of Syphilis. Lippincott Co., Phila-

delphia, Pa.
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If it is really the case that the cerebro-spinal fluid is less fre-

quently supplied with antibodies than is the blood serum, it would

not be unreasonable to believe that the former was supplied with

reacting substance from the latter, and that in the cases reacting

positively in the serum and negatively in the fluid this transfer

had failed to occur. Such a theory would imply that no antibodies

were formed locally within the cerebro-spinal cavity, but such we
know must occur at least in those cases which, contrary to the

usual findings, give a positive result in the fluid and negative result

in the blood.

Although thought to be associated with the globulin, with what

bio-chemical body the reacting substance is definitely identified has

not been determined, and among Plaut's cases, and also in the pres-

ent series (which see), there are found individual instances where

a positive reaction was obtained in the fluid in the face of a nega-

tive globulin test and a cell count well within the normal. Never-

theless, when the entire series is considered and the results of the

cell counts and globulin determinations compared with the differ-

ent combination types of serum and fluid reactions in the same

individuals, it becomes apparent that there must be at least a very

intimate relationship between the active inflammatory process (as

shown by cells and globulin) taking place in the central nervous

system and the behavior of the body fluids toward the complement

fixation test. This relationship is shown in the following table

where the different reaction groups are compared with the cyto-

chemical fluid findings.

TABLE II.—GENERAL PARALYSIS.

The Relationship Between Complement Fixation and Cyto-Chemical
Fluid Findings.

Complement Fixation. No. cases. ^"vJrlg
™"1 ' % GIobulin +-

Negative blood and positive fluid 3 196 100.

Positive blood and positive fluid 43 74 95.3

Positive blood and negative fluid 7 35 85.8

Negative blood and negative fluid 4 20 75.

57 81 9i

In these figures there is seen a very striking corresponding

gradation of those fluid changes (cell and globulin excess) which
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may safely be regarded as the indicators of the severity of inflam-

matory phenomena, and that this gradation corresponds with sur-

prising accuracy to the antibody content of both blood and fluid as

shown by the fixation tests. Thus in the three cases having a posi-

tive Wassermann reaction in the fluid alone, and in which the anti-

bodies must be supposed to be wholly derived locally from the seat

of the pathological process, the cell content is more than double the

average for the whole series and the positive globulin reactions

reach ioo per cent. (The individual counts were 125, 293, and

171.)

On the contrary in the cases where no antibody could be detected

in either blood or fluid the cells and globulin are at a minimum,

and indeed in three of the four cases so reacting to the complement

fixation tests there were only 2-8 and 11 cells respectively, an

average of seven (only two above the normal limit), while

the globulin reactions were just barely sufficient to be called posi-

tive. The fourth case showed 58 cells and gave a good globulin

response, but was so decidedly atypical clinically as to arouse sus-

picion as to the corrections of the diagnosis (which see).

Still further it is seen that in the cases having a positive blood

alone and no antibodies in the fluid, the cell counts and positive

globulin reactions are still low and much below the series average

;

and indeed, in this group there are four cases with a cell content of

only six and below (two fluids each with 6 cells and two more

with 4 and 5 cells respectively)

.

In the " typically " reacting group, by far the larger, where both

fluid and blood are positive, the cyto-chemical fluid findings of an

average of 74 cells and of 95 per cent positive globulin tests, most

closely approximate the average results of the series in its entirety,

and are in very close agreement with the findings generally obtained

in general paralysis. In this group there are only three cases in

which the cell count was found to be relatively low ; respectively,

9, 10, and 12.

Of course, it is not to be forgotten in the present series that the

number of cases in three of the reaction type groups is small, and

that perhaps more extended observations might fail to show a

similar correlation between the fixation tests and the cell-globulin

content of the fluid, but it must be admitted that the comparative

results are sufficiently striking to suggest that in general paralysis



I913] FREDERICK S. HAMMOND 119

the presence of antibodies is largely dependent upon the activity of

the inflammatory part of the pathological process in the brain itself

;

nor can we, when we consider the fundamental differences in ana-

tomical relations and the radically different bio-chemical natures

of the blood and fluid, allow even the more frequent finding of

positive reactions in the blood than in the fluid to entirely negative

this assumption.
12

Whether or not in general paralysis the process of antibody pro-

ductions and pleocytoses per se are identical or necessarily asso-

ciated is another question.

Plaut,
13

because he found in cases of secondary and tertiary

syphilis clinically without cerebral lues or indications of general

paralysis a spinal lymphocytosis associated with a negative result

of the fluid Wassermann, states as his definite conclusion that

lymphocytosis and the biological fluid reaction do not go parallel,

and that the mechanism of the processes are entirely dissimilar.

In lues without general paralysis this is perhaps true, although

in the 41 cases of latent lues with no clinical evidence of para-

syphilitic disease of the central nervous system found in this series,

and which will be discussed in another section, there was not a

single instance of cellular increase in the fluid on repeated exami-

nations. But even were such the case, it is obvious that the rela-

tionship or non-relationship between spinal pleocytcsis and the

Wassermann reaction in paralysis cannot be argued upon the find-

ings in cases of plain lues in either its secondary or tertiary stages.

Of more significance in this connection are the cases of paresis

itself in which there is a disagreement of biological and cytological

reactions. Two types of such discrepancy are possible : pleocytosis

with negative Wassermann, and normal cell count with positive

Wassermann. First as to cases which present a spinal pleocytosis

without complement fixation.

Plaut makes mention of eight cases considered general paralysis,

but on which in another section of his monograph he is very care-

ful to throw doubt as to the diagnosis because the fluid reacted

u
Particularly is this true in view of the fact that by using larger quantities

of fluid in the test the percentage of positive reactions is very appreciably

increased.
13
Plaut : The Wassermann Sero-Diagnosis of Syphilis in its Application

to Psychiatry. Nervous and Mental Disease Monograph Series, No. 5, 191 1.
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negatively, and c f which he makes clear that he considers them as

much cases of cerebral syphilis as of proven general paralysis,

which showed a distinct pleocytosis and at the same time gave a

negative response to the biological test.

It has already been shown in the table of comparison between

cytology and Wassermann reactions in this series that in the group

of cases in which the biological test failed in both the blood and

fluid, the average results of the cell counts is remarkably low as

compared to those reacting positively (an average of only seven if

the case quoted below is excluded), and that in only one of these

cases was the count significantly above normal. This case is so dis-

tinctly atypical clinically as to either throw strong suspicion on the

accuracy of the diagnosis or to form an instance of correlation

between cases of unusual clinical course and atypical laboratory

findings.

Henry G., a traveling salesman, age forty-seven years, was admitted

January 10, 191 1. The father died insane in this hospital. Patient admits

penile sore in the twenties; wife has had two miscarriages.

Eight years before admission while on a business trip the onset of the

psychosis began with a " spell." He went to bed one night as usual, but

when he awoke " his mind was a complete blank." He wandered about,

wrote foolish letters and did not know where he was. This passed and after

two weeks he resumed his occupation, but was very forgetful, took an undue

interest in trivial things and could not retain a grasp of his duties. He
improved temporarily, however, and was able to hold his position for a year.

He was then discharged for incompetency. He was neither euphoric nor

depressed, but lacked interest. Later he was again able to work, but again

there was a short interval of complete disorientation and amnesia without

convulsions or coma. He was committed because of assault on his wife.

On admission he was oriented, spoke quietly and said he had been sick.

Physically the knee-jerks were a little exaggerated; the pupil light reflex

was present, but diminished in range. A slight tremor of speech was noted,

but writing was without defect. Sensory phenomena were absent and

motility of the various muscle groups was unimpaired. There was a slight

tremor when the fingers were extended.

The mental status showed principally an emotional apathy without

trends. At this time he was perfectly oriented on all points and was able

to give an accurate account of his past. No date discrepancies could be

elicited. Memory and retention tests all gave good responses and he

appeared well informed on current events. Occasional mistakes in calcu-

lation were noted, but as a whole these tests were also well given.

Although he expressed interest in the examination there was a manifest

indifference to the situation. He seldom volunteered a statement, made no
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persistent requests and seemed equally content to go or remain. He ad-

mitted that he had been sick and that at times his memory was bad, but saw

no occasion for his commitment. Euphoria, delusions, hallucinations and

trends all conspicuously absent. Lumbar puncture showed 58 cells per

cmm., positive globulin response and plasma cells by Alzheimer's method.

Both blood and fluid were negative to the complement fixation test.

After admission there was no considerable change save that the slight

tremor and speech defect became scarcely noticeable. Memory tests con-

tinued to be always well given. A staff meeting note at discharge states

" deterioration cannot be demonstrated."

Eight months after admission on request of the wife the patient was

discharged. On returning home he obtained work and up to the present

time (10 years after onset) continues to hold his position as a mill worker,

although considerably aged in appearance and physically feeble.

In the hospital this case was diagnosed " general paralysis,"

largely upon the history of a probable previous syphilitic infection,

the peculiar attacks and the spinal pleocytosis. The case notes,

however, fail to show that cerebral syphilis was at any time con-

sidered or eliminated in the differential diagnosis. Of course it

may well be that the case is in reality one of atypical general paraly-

sis with prolonged more or less stationary course and remissions,

but the preponderance of the clinical evidence is certainly more

indicative of Kraepelin's syphilitic pseudo-paresis with endarteritis

than of genuine general paralysis.

As before intimated, if this case is withdrawn, there are no cases

of paresis in this series showing negative Wassermann reactions

in both blood and fluid in which pleocytosis occurs.

With regard to discrepancies in the other direction between

cytology and fixation tests, Plaut has also described eight cases con-

sidered as general paralysis, of which five were in the early stages,

one tabo-paralysis and two in which the diagnosis lay between

paresis and cerebral syphilis, in which the cell count was 10 or

under, but which gave a positive biological fluid reaction. Three

such cases were found in the present investigation and certain

features of their findings warrant emphasis. Clinically all three

are classical general paralysis and display the typical physical and

mental signs of the condition. One has already died and come to

autopsy where the diagnosis was fully confirmed.

The first patient, Annetta J., a sixty-five year old colored woman, was at

once diagnosed as paresis on admission, but although typical enough
clinically, the determined diagnosis was withheld because on lumbar punc-
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ture but I cell per cmm. could be counted and the globulin test was negative.

Shortly after a blood Wassermann test gave a + + + + reaction and

paresis seemed still more probable. Lumbar puncture was again performed

and again the count was normal (4 cells) and the globulin not in excess.

The fluid Wassermann, however, was positive.

In view of these findings, here, one would say, was a case of paresis with

no pleocytosis together with a positive biological fluid reaction. But a third

lumbar puncture made only two months later showed 25 cells per cmm.
and a good globulin response and still further lumbar punctures (Nos. 4
and 5) at farther intervals of one and five months showed respectively cell

counts of 7 and 44.

The second case is that of a forty-five year old woman (Lena Y.) who,

on admission, showed all the classical signs of paresis and was so diagnosed.

Lumbar puncture gave 3 cells per cmm. and no excess globulin. The blood

serum gave a -f- + + -f reaction. At this time the fluid reaction was not

tested. One year later the fluid showed 9 cells, positive globulin response

and reacted positively to the complement fixation test. A third spinal

puncture twelve months after the second showed 42 cells and no change in

the biological reactions.

The third case is similar to the other two and need not be further

described.

The point to be taken from these findings is : When are we
justified in saying that a given case of general paralysis shows no

pleocytosis ? In none of Plant's cases is more than one spinal punc-

ture in each case mentioned. If we are content with the findings of

one puncture alone we will doubtless not infrequently say that a

case of paresis has no pleocytosis, but at the same time does give

a positive biological reaction in the fluid, and that therefore the

mechanisms of the two are entirely difTerent But if on the other

hand we find by repeated punctures that in these cases apparently

without pleocytosis there is only a temporary remission of cell

excess wherein we are unable to demonstrate the continued pres-

ence of the process by our relatively crude method of mere

mechanical enumeration, while with the more delicate biological

test antibodies are still detected, we are not in a position to say

that the underlying mechanisms responsible for both conditions are

not the same."

14 The findings by Alzheimer's method of fluid examinations is a point still

further in favor of this argument for it is possible without exception to find

plasma cells even in those cases with a cell count diagnostically entirely

negative and well within the normal.
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This question obviously needs further study, but the findings in

this series indicates that there is as much for one side of the ques-

tion as for the other, and that it cannot be decided offhand on the

evidence of one lumbar puncture in a limited number of cases.

General Results and Statistical Tables.

In perusing the literature dealing with investigations on the fre-

quency of syphilis in various institutional populations, the most

striking feature encountered is the enormous discrepancies in the

results obtained. In practically none is there any semblance of

agreement.

From the findings in some instances one would conclude that, as

revealed by sero-diagnosis, in syphilis we have the basis for a pre-

ponderance of aU sorts of varieties of psychic disorders, mental

deficiencies and congenital defects. From others on the contrary

one would be led to believe that not only was syphilis in no way
at the bottom of the conditions, but that such types of population

were unusually free from infection.

Thus, Raviart, Breton and Petit
15

in France found 28.7 per cent

of positive reactions among 323 insane, very largely idiots, epi-

leptics and organic dementias, but not including paralysis; and

Roubinowitch and Levaditi
16
found 25 per cent of positive reac-

tions in dementia prsecox alone. Raviart, Breton and Petit frankly

state that they selected their material. Lippmann 17

in Germany
obtained 13 per cent positive results with the reaction among idiots,

but was able to demonstrate evidence of infection in 40 per cent

of the same material by using both serum reaction and physical

examination. On the other hand, Brown 18

in this country found

only 1 to 1.5 per cent of hereditary syphilis in his idiot material, and

Wachsmuth 10

saw not a single case among 185 idiots in the Insti-

tution at Merxhausen

!

The most extensive and complete previous statistical study with

the Wassermann reaction is that reported by Thomsen, Boas et al,

in Denmark.
20

These investigators applied the reaction to 2061

15
Raviart, Breton and Petit : Cont. Rend. Soc. de Biologie, 1908, p. 358.

18 Roubinowitch and Levaditi : Cont. Rend. Soc. de Biologie, 1909, p. 880.
17 Lippmann : Munch. Med. Woch., 1909, p. 2417.
18 Brown : Neurolog. Centralbl., 1887, p. 453.

"Wachsmuth: Arch, fur Psych., 1901, p. 34.
30
Boas, Thomsen, Hjort and Leschly : Berlin Klin. Woch., 1911, p. 891.
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individuals which included the entire population, both rural and

urban, of feeble minded, blind, deaf and dumb and epileptic of all

ages confined in the institutions of Denmark. Among the entire

2061 only 31, or 1.5 per cent, were found to give a positive

response, and among the epileptic group (259) the per cent posi-

tive was only .39. These authors very justly conclude that, in

Denmark at least, there is no connection between feeble minded-

ness and syphilis.

In the United States there have been no extensive systematic

investigations.

Rosanoff and Wiseman * examined 406 cases of various mental

disorders in the King's Park State Hospital, and out of 333 cases

not general paralysis or cerebral lues found 15.6 per cent positive,

although their positive findings in paresis were only 49 per cent.

Their material came entirely from large cities and was doubt-

less selected since the number examined constituted only a rela-

tively small proportion of the institutional population.

Ensor a
reported 22 per cent positive reactions among 262 male

inmates (including paretics) of the Mount Hope Retreat (Balti-

more), and Atwood " obtained 14.7 per cent positive results in 204

idiots in New York City institutions.

As can be seen these investigations were either directed toward

some particular type of disorder, or were, as in RosanofFs and

Wiseman's, where all types of insanity were included, very limited

in numbers. Furthermore all of the investigations referred to in

this country have been conducted with material wholly or largely

derived from cities, and similar figures for rural districts by con-

trast are lacking. That this factor is largely responsible for the

failure of agreement of results in general is shown by the findings

of the present investigation which, when compared with others,

sharply emphasizes the great importance of the role played by the

type of population as an influence on the frequency of syphilitic

infection as found in institutions.

The type of population here considered is very largely distinctly

rural. The territory of the 10 counties from which the hospital

inmates are derived is very largely given up to agricultural pur-

n Loc. cit. American Journal of Insanity.

"Ensor: Jour, of the Amer. Med. Assoc., 1910, p. 216.

M Atwood : Jour, of the Amer. Med. Assoc, 1910, p. 464.
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suits, and the population is either entirely scattered or divided

among small towns and villages. In but two of the counties are

there cities of any considerable size (90,000).

As in most state hospitals the average social status of the inmates

would be designated as the " lower middle " and " laboring

"

classes, the majority being laborers, small farmers, clerks, domes-

tics, mechanics and factory workers, and for the most part of sober

and industrious habits. Twenty-six per cent are of foreign birth

and $y2 per cent are negroes. The ages range from 9 to 93 years,

the majority being in the 4th, 5th, and 6th decades.

As before stated every inmate of the institution was examined

and the figures obtained may safely be regarded as truly repre-

sentative of the frequency of latent lues in communities of the

type described.

For statistical purposes we have classified the findings with

regard to the psychosis, age, sex, nationality, color, civil condition

and geographical distribution.

In order to determine what, if any, influence the time factor

would have on the presence of the reaction under the present cir-

cumstances we have also compiled a table with reference to the

number of years' residence within the hospital.

Table III shows the general results in the total population.

TABLE III.—GENERAL RESULTS OF THE SERA-REACTION IN
THE HOSPITAL POPULATION.

Positive. Negative.

Total, including cases of general paralysis. .102 1481

Not including cases of general paralysis. ... 41 1472

Cases of general paralysis 61 9

Total syphilis 7.00

It is at once noticed that both the aggregate per cent positive

figures and the per cent positive without paresis are strikingly low

and at wide variance with the reported findings of others.

In partial explanation of their high figures (15.6 per cent in

cases of insanity not paresis) RosanofT and Wiseman suggested

that there were factors in certain forms of insanity which of them-

selves might predispose toward acquiring luetic infection, and

Total. %+.
1583 6.3

1513 2.7

70 87.I5
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Blaschko
24

stated that syphilitics represented a two and one-half

times larger proportion of the mentally diseased than corresponded

to their percentage of the total population.

The present investigation fails to support any such claim, either

that individuals who are of a make-up upon which insanity is likely

to develop are prone to be more exposed to syphilitic infection, or

that syphilis is more frequent among the insane than in any other

community. On the contrary, we believe that the proportion of

syphilis among the insane is exactly proportionate to that of the

type of general community in which they have had their original

environment.

The percentage of positive results in this table among the total

number of all psychoses not paresis is so strikingly low (2.7 per

cent) that not only in the aggregate is there obviously no con-

nection between lues and " insanity " as cause and effect, but that

here the insane as a class certainly appear as not necessarily more

predisposed by peculiarities of moral and ethical behavior to

acquire syphilitic infection.

This low figure is in strong contrast with some of the results of

other investigations already quoted (e. g., Rosanoff and Wiseman,

15.6 per cent; Lippmann, 31 to 40 per cent; Raviart, Breton and

Petit, 28.7 per cent), and since the only discernible difference in

the material investigated in different instances lies in the fact that

on one hand it was entirely urban and on the other strictly rural,

it must be regarded that this factor, viz., the type of population,

has more to do with the incidence of syphilis than any individual

peculiarity of make-up or of physical or mental trend.

Blaschko
M
found that 20 per cent of the total male population

of Berlin is infected with syphilis, and Cabot estimated that the

figures were at least as high for cities in this country
;
yet if we

include all of the cases of general paralysis, who are certainly

syphilitic whether reacting positively or not, the total incidence

of syphilis in the male population in this investigation is only 9.8

per cent (82 syphilitics out of 802 individuals), or just one-half

that found in urban communities.

That this factor of the type of population is the real reason for

the discrepancies found in different investigations is still further

14 Blaschko: Verhandlungen der Berliner. Med. Gesellschaft, 1908, p. 102.

" Loc. cit.
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emphasized by the figures for the individual counties which fur-

nish the institutional population, as shown in the following table,

where the male cases (not including general paralysis) are con-

sidered alone.

TABLE IV.—THE RELATION OF THE SERO-REACTION TO THE
TYPE OF COMMUNITY.

(Not Including Cases of Paresis.)

County Residence before Admission. Positive. Negative. Total. %+.
Camden (City of Camden) 4 46 50 8.00

Mercer (City of Trenton) 10 197 207 4.83

Monmouth (Rural) 3 99 102 2.94

Hunterdon (Rural) 1 33 34 2.94

Middlesex (Rural) 4 149 153 2.61

Somerset (Rural) 1 43 44 2.2

Ocean (Rural) 39 39 0.0

Other Counties (Rural) 2 91 93 2.15

25 697 722 3.6

Counties with cities 14 243 257 5.4

Counties without cities 11 454 465 2.3

For an understanding of the above figures it is necessary to

explain that the two counties of Camden and Mercer contain the

cities of Camden and Trenton respectively, each with a population

of 90,000, and the only two cities of size in the territory of the

institution. It may be added that the city of Camden is only separ-

rated from Philadelphia by ferry. The other counties tabulated

are all of rural type and have no cities of importance.

It is at once seen that the relationship between the amount of

syphilis in cities and country before noted in comparing the total

syphilis (including paresis) among males in the institution (9.8

per cent) and the Berlin figures (20 per cent), is still exactly the

same, viz., twice the number of cases in city communities (5.4 per

cent) as compared to rural communities (2.3 per cent), and that

again in this respect there is no difference between syphilis in gen-

eral and syphilis among the insane.

As to the relation of the sexes the results are also in agreement

with what is generally known to be true in general—that lues is

considerably more frequent in men than in women.
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TABLE V.—SEX.

(Not Including Paresis.)

Positive. Negative. Total. %+.
Male 29 748 778 3.87

Female 12 723 735 1.65

According to Blaschko " the proportion in general communities

(not insane) is 4 to 1. It will be seen from the above figures that

there is no essential difference in this respect in the findings in a

general community and among the insane, and in such agreement

we may see an additional argument that insanity per se has no

influence on the manner of occurrence of syphilis.

Still further is this emphasized in the figures with reference to

the civil condition and nationality.

TABLE VI.—CIVIL CONDITION.

(Not Including Paresis.)

Total—Male and Female : Positive. Total. % +.

.Married 18 703 2.56

Single 21 808 2.59

Male:

Married 10 284 3.40

Single 19 494 4-00

Female

:

Married 8 419 1.93

Single 2

"

314 .63

From this it appears that while taken in the aggregate there is

no difference between the frequency of lues among the married

and unmarried, when the sexes are separately considered with

regard to this point it is seen that among the insane as among the

normal it is the single male who is the chief offender (4 per cent),

that the single female has maintained her virtue (o per cent), and

that the married woman has paid the price of her husband's lapses

(1.93 per cent).

Still further, in Table VII of nationality, do we see that the

luetic taint of the insane follows the same pathways as among the

sane.

29 Quoted by Plaut.
27 Both cases imbeciles with hereditary lues confined in the hospital since

childhood.
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TABLE VII.—NATIONALITY.
(Not Including Paresis.)

Positive. Total. %+.
Foreign born 6 409 1.46

Native born 30 1020 2.94

Negro 5 79 5-95

Average 2.70

For here is shown the relative freedom from lues of the agri-

cultural European peasant class, the average figure for the native-

born and the effects of the well-known immorality among the

negroes.

From all of the foregoing tables it cannot fail to be realized that

syphilis among the insane differs in no way in frequency or man-

ner of occurrence from that among the sane, and that for this

reason the figures obtained in an insane community are a reliable

guide to similar conditions existing in the general communities

wherein the individuals examined have resided.

Furthermore, as before stated, and also in view of these facts, it

is clearly shown that insanity of itself exerts no influence what-

ever on the frequency of lues, but that the latter is entirely depend-

ent upon the type of the general community, whether urban or

rural, in which any given investigation is carried out.

Of course, the mere fact that syphilis is more frequent in cities

is in general a well recognized fact, and for obvious reasons, but

very exceptionally are conclusions in this respect reached by accu-

rate statistical studies, and the figures are as a rule only approxi-

mate.

It is thought that the present investigation not only serves to

point out the real reason for the widely varying results previously

reported, but in addition gives statistical data based on exact meth-

ods which will form a basis for future comparison and furnish

definite knowledge as to what proportion of certain types of popu-

lation, regardless of insanity, is suffering from latent lues.

Findings in the Various Psychoses.

As already shown by the figures of the general results, there can

be traced no relationship between syphilis and insanity (using the

term in its incorrect general sense) as cause and effect in either

direction.

It remains to be seen whether in this series there is anything of

significance in the findings in individual psychoses.

9
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Tables VIII and IX show the material grouped according to

the determined mental diagnosis.

TABLE VIII.—THE SERO-REACTION IN THE VARIOUS
PSYCHOSES.

Positive. Negative. Total.

General Paralysis 61

Organic Neurologic Conditions ffl

I

Arteriosclerotic Brain Disease 5

Alcoholic Psychoses and Drug Addictions.. 6

Paranoid Conditions 2

Imbecility and Idiocy 3
''

Dementia Praecox 18

Constitutional Inferiority 1

Senile Dementia 2

Manic Depressive Insanity 3
:

Epilepsy o
:

Toxic Exhaustive Psychoses

Psycho-Neuroses o

9

7

52

104

49

94

742

49

99
201

51

10

14

70

8

57

no
5i

97

760

50

101

204

5i

10

14

%+.
87.15

12.5

8.76

5-45

3-92

309
2.36

2.00

1.98

1.47

o

o

Total 102 1481 1583 6.3

Without cases of General Paralysis 41 1472 1513 2.7

TABLE IX. -PSYCHOSES BY SEX.

Male.

Total.

Organic Neurologie 6

Arteriosclerosis 31

Alcohol and Drugs 94
Paranoid Conditions 17

Imbecility and Idiocy 51

Dementia Praecox 401

Constitutional Inferiority .... 29

Senile Dementia 36

Manic Depressive Insanity... 71

Epilepsy 30

Toxic Exhaustive Psychosis. . 3

Psycho-Neuroses 7

Positive.

I

5

6

I

I

12

o

I

2

o

o

o

% +
16.6

16.13

6.4

5.87

1.96

2.96

o

2.77

2.81

o

o

Total.

2

26

16

34

46

359
21

65

133

21

7

7

Female.

Positive.

O

o

I

2

6

1

1

1

o

o

o

%+.
o

o

o

2.94

4-34

1.66

4.76

i-53

•75

o

o

o

Total 77% 3.87 735 1-65

M Including 2 cases of cerebellar disease, 1 of postero-spinal sclerosis, 1 of

spastic paraplegia (syphilitic), 1 of Freidreich's ataxia, 2 of Huntington's

chorea and 1 of insular sclerosis (autopsy).
20 One positive case is a low grade congenital imbecile who has epileptic

convulsions.
30 One of these is an unclassified depression.
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As a contrast to the figures in this table the results obtained

in some of the previous investigations already mentioned may be

quoted more in detail.

Raviart, Breton and Petit
31

reported 30.8 per cent, positive

results in cases of idiocy, " semi-idiocy," and imbecility with and

without epilepsy (40 per cent in " semi-idiocy " and imbecility

with epilepsy), 16 per cent in epilepsy, 26 per cent in dementia

prseccx, 30 per cent in " organic dementia " (arteriosclerosis ?)

and 60 per cent in senile dementia.

RosanofI and Wiseman 32
found 9 per cent positive reactions in

involutional melancholia, 17 per cent each in epilepsy and dementia

praecox, 19 per cent in manic depressive insanity, 30 per cent in

alcoholic psychoses and none in arteriosclerotic brain disease and

senile dementia.

The enormous discrepancies in the results of all these investiga-

tions are obvious.

The principal cause of this disagreement has already been

pointed out as due to the type of population investigated, but it is

also to be noted that in both of these previous reports the material

was selected and very limited as to numbers. Raviart examined

only 19 cases of dementia prsecox and only n cases of ''organic

dementia."

Rosanoff's table shows only 21 cases of manic-depressive insan-

ity, 10 cases of alcoholism, 9 cases of arteriosclerotic brain dis-

ease, etc.

In the table of the present investigation where each of the

important psychoses is represented by figures sufficiently large to

give fairly representative results, we see that in all of the so-called

functional disorders, with the exception of alcoholic and drug

addictions, the distribution of positive reactions is strikingly uni-

form, and that there is no significant differences in the percentages

ranging from 1.47 per cent for manic depressive insanity, the

lowest, to 3.92 per cent for paranoid conditions, the highest ; cer-

tainly no differences to which any significance could be given.
33

31
Loc. cit.

33
Loc. cit.

33 We have investigated the positive cases of paranoid condition with

Kraepelin's syphilitic paranoid psychoses in mind, but can find no relationship

between lues and the mental disorder.
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That the highest percentage of positive results among the func-

tional psychoses should be found in alcoholics and drug habitues

(5.45 per cent) is a finding that certainly might well be expected,

aside from any question of insanity, from what is known of the

habits of these individuals. In this instance there is still further

reason for the relatively high figures in the fact that these indi-

viduals are not really representative of the type of general popula-

tion investigated. For actual investigation of the histories of the

cases of this type which reacted positively showed that one-half

of these individuals were not state residents at all, but were com-

mitments from outside the state, and that in each instance the indi-

vidual in question had been a chronic wanderer from city to city.

The highest figure, aside from general paralysis, is that for the

organic neurolog-ic conditions, but the number of these cases

examined is here too small to permit discussion.

Of all the true psychoses (other than paresis) the most striking

results are found in the figures for arteriosclerotic brain disease,

and in view of the notably and uniformly low proportion of posi-

tive reactions obtained in all other types of mental disorder, they

must be accorded some significance even as mere statistical data.

That there is a definite clinical significance as well is shown by

investigations of the case records. All five of the positively react-

ing cases belong to the focal type of cerebral vascular disease and

all present various forms of focal paralysis (for the most part

either total or partial hemiphlegia). The age of onset in three is

under 50 years (47), one at 51 and one at 67; in each instance the

initial symptom was cerebral insult. Aside from the positive serum

reaction there are no definite signs of lues, but the age of onset of

the vascular disease alone is sufficient to clinically indicate the

etiology. In none is there spinal pleocytosis or globulin excess

(repeated punctures).

These cases are clearly differentiated from the diffuse type of

non-syphilitic arteriosclerotic brain disease, in particular from the

focal brain disorders of senility, with or without senile dementia,

and from true cerebral syphilis. They are pure forms of focal

cerebral lesion dependent upon vascular degeneration, the result of

long standing " latent " lues.

The frequency of this type of case in a group of all types of

arteriosclerotic brain disease in both sexes in this series is shown
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to be 8.76 per cent, in which the sero-reaction alone is depended

on to indicate the etiology. It is undoubtedly more frequent since

by no means all cases with focal cerebral lesions and a past his-

tory of syphilis react positively. Furthermore, in this series there

are included under the general head of " arteriosclerosis " 26 cases

among senile women which are tentatively called " diffuse arterio-

sclerosis," but which in reality may very well be, and probably are,

all cases of simple senile dementia.

If the sexes are considered separately (Table IX) it is seen that

in the female column there is not a single positive result in

" arteriosclerosis," but that all five positive reactions occurred

among 31 male patients, which number includes all types of arterio-

sclerosis, focal, diffuse, senile. On this more nearly correct basis

the number of positive reactions in these cases reaches 16.13 per

cent, more than double that for any other psychosis and almost

eight times the figure for senile dementia.

It is unnecessary to state that it is realized that the relation be-

tween syphilis and the focal brain disorders of middle life is well

recognized, although some of the similar previous investigations

have failed to show it, but the object here has been to show defi-

nitely by means of actual figures just how frequently such cases

may be looked for in a sufficiently extended series of individuals

of the population type investigated.

That the percentage of positive reactions in arteriosclerotic

cases is not only conspicuously larger than that in any other psy-

choses, but in fact is almost as high as for all other psychoses com-

bined is clearly indicative of the fact that in these cases we have,

aside from general paralysis (and cerebral lues), the only type of

psychosis to which syphilis stands closely and definitely related as

real cause and effect.

Obviously the cases of failure in mental development from con-

genital conditions—idiocy and imbecility—come under a separate

category and here, of course, we deal with hereditary lues. There

can be no doubt from the large proportion of hereditary syphilis

among individuals of this class found by many observers that lues

plays the etiological role in at least a portion of these conditions.

The careful work of Lippmann, in particular, who used both

clinical observation and the serum reaction and found 40 per cent

of his idiot material in Germany to be congenitally syphilitic, shows
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that there is substantial basis for this view. That this is not con-

stant, however, but subject to wide variation under varying cir-

cumstances is shown by the already quoted even more compre-

hensive work of Boas and Thomsen, who in Denmark obtained

only 1.5 per cent positive reactions in a material of 2061 feeble-

minded individuals.

We believe that what we have shown to be true of the frequency

of syphilitic infections in general holds true for the proportion of

hereditary lues in idiocy and imbecility. That this factor is very

largely dependent upon the type of population investigated. If

this is such that luetic infections are frequent and abundant, then

there is a proportionate number of hereditarily acquired infections

found in the idiots and imbeciles, and if in the general community

syphilis is relatively infrequent the same is the case with the con-

genital defectives, and other causes must be assigned for their

occurrence. (Lippmann's rural material gave only 9.3 per cent

positive serum reactions while his city material gave 13.2 per

cent; Boas' material was largely rural.)

Still another factor in causing discrepancies in results in deter-

mining the proportion of hereditary syphilis in idiots and imbeciles

by means of the serum reaction alone is the question of the age of

the individuals at the time the examination is performed.

Lippmann called attention to the fact that in its behavior toward

the serum reaction hereditary syphilis behaved like acquired syph-

ilis, and that the older the infection the less likely was a positive

result to be obtained. In his own work he was very careful that

all of his patients should be under 20 years of age.

Boas' material included all ages from under 5 to over 40 years,

and although in none of the decades were his results other than low,

still in his table, which shows 3.8 per cent positive reactions under

10 years, 1.4 to 1.7 per cent from 10 to 30 years, and only .9 per

cent over 40 years, there is excellent evidence to show that this

factor exerts a strong influence upon the results.

The idiot and imbecile material in the present investigation is

almost entirely adult. Only eight are under 20 years of age, while

60 per cent are between 20 and 40 years, and 25 per cent over 50

years. Of the eight cases under 20, one reacted positively, thus

giving 12.5 per cent positive for this group which is almost identi-

cal with Lippmann's figures obtained by using the reaction alone

(13.2 per cent).
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In view of the unquestionable importance of this age factor and

the fact that our material is practically entirely adult, we do not

feel that definite conclusions as to the frequency of syphilis in the

idiots and imbeciles of this material are warranted. It may be

pointed out, however, that the positive results are low (3.09 per

cent) ; are in accord with the average frequency of syphilis for the

series, and are probably relatively indicative of the frequency of

syphilis in this class of patients coming from an environment such

as described.

The Material from the Standpoint of Age and Number of

Years in Hospital.

It was thought that perhaps in a fairly comprehensive series

such as the present, where all data were available, it would not be

without interest to see what influence, if any, would be observed

as a result of the different decades of life in which the patients

were examined.

Ordinarily we would, of course, expect to see the greatest fre-

quency of syphilitic infection in individuals from 20 to 40 years
;

that is, the greatest amount of recent infection.

A hospital population, however, differs from a general com-

munity, in the fact that the average age of the population is greater

and that the time of the infection bears no relation to the time of

examination ; i. e., the infections are of more or less long standing

and are latent. From this we would expect that the maximum of

syphilis would be advanced in the decades and occur at a somewhat

later period. That this is actually true is shown in Table X, where

.the reaction results are given by decades and where for comparison

the number of cases of general paralysis found in the institution

during the investigation are given in a separate column.

TABLE X.—AGE BY DECADES.

Age. Positive. Negative. Total. % +. *Jf 'paresis.*

20-30 5 234 239 2.00 2

31-40 II 310 321 342 16

41-50 14 321 335 4-17 26

51-60 4 302 306 1.30 21

61-70 7 192 199 3-64 4
71-80 o 85 85 o 1

81-00 o 26 26 o

9I-IOO O 2 2 O

Total 41 1472 1513 2.70
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TABLE XL—AGE BY SEX.
Men. Women.

Age. ,
•

v ,
•

,

Total. Positive. % -f

.

Total Positive. %+.
Under 20 16 o 81 12.5

21-30 125 3 2.4 90 1 1. 11

31-40 187 9 4-8i 134 2 1.49

41-50 179 8 4.46 156 6 3.84

51-60 140 3 2.14 166 1 .60

61-70 83 6 7.22 116 1 .86

71-80 38 o o 47 o o

81-00 10 o 16 o o

91-100 o 2 o o

Total 778 29 3.87 735 12 1.65

Here it is seen that beginning in the third decade with 2.0 per

cent positive reactions (the second having too few cases to be of

use), the positive findings increase in the fourth to 3.42 per cent,

and in the fifth decade reach the maximum of 4.17 per cent. Fol-

lowing this there is a drop to 1.3 per cent in the sixth decade and

again an increase to 3.64 per cent, and among males even to 7.22

per cent, in the seventh decade.

It will be noticed how closely this rise and fall of positive results

follows the general paralysis figures, and how the maximum figure

for each is reached in the fifth decade. From this comparison one

might suspect that these positively reacting latent lues cases had

something in common with paresis in so far that the greatest num-

ber of each were to be found in an institution for the insane at the

same period of life, and that some of these so-called latent cases

might after all owe their mental condition to syphilis. It so hap-

pens that among the 14 individuals reacting positively in this dec-

ade there are three cases which, although otherwise diagnosed and

giving persistently negative spinal fluid findings, are still such that

clinically one cannot rid one's mind of the suspicion that they are

related to the syphilitic mental disorders. But since such signs as

pupil fixity may occur and persist in wholly latent lues cases not

mentally affected, and that about 20 per cent of cerebral syphilis

cases give negative lumbar puncture, this point cannot be deter-

mined till autopsy.

The striking decrease in positive results in the sixth decade and

the equally marked rise in the seventh is accounted for by what
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has been demonstrated as to the age mortality among syphilitics

and by the fact that here is felt the influence of the special kind of

population (insane) under consideration.

Blaschko
31

is authority for the statement, basing his conclusions

on an extensive study of life insurance figures, that the mortality

of syphilitics between the thirty-sixth and fiftieth year is more

than double that for the entire population including the syphilitics

themselves.

In view of this it is not remarkable that the number of positive

Wassermann reactions found in any population should show a sud-

den drop following the fiftieth year. That there should be such a

striking rise in the later seventh decade, however, must be other-

wise explained. A hint as to the reason for this is seen in com-

paring the figures for the two sexes in Table XI, where in the

female column the positive per cent shows a consistent decrease

after the fifth decade, but where the male findings rise from a con-

sistent decrease to 2.14 per cent in the sixth decade to a discrepant

7.22 per cent in the seventh.

It will be remembered that all the cases of focal brain disease

with a positive reaction occurred among men, and investigation

of their present ages shows that it is these very cases (four of

them) which causes the unduly high figure. These cases represent

individuals who at the appointed time (the late forties and early

fifties) were visited with the frequently terminal scene of luetic

sequellae (stroke), but who did not die, and passed on to a late

admission to an insane hospital.

With regard to the positive cases themselves in general, is there

anything peculiar to them? As already shown in the tables

they occur at all ages in all psychoses, and with the exception of

those with focal brain disease originating in middle life there is

certainly no definite traceable connection between their syphilis

and their psychic disorders. On the other hand, it is not without

interest to see if they present anything of note simply as cases of

syphilis. It is to be understood that they are all of the latent type,

that is, they present no diagnosticable clinical evidence of lues, and

the greater number (about 75 per cent) have reached the tertiary

period. An idea of the approximate duration of the infection is

34
hoc. cit.: Verhand. der Ber. Klin. Geselsch.
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gained by examination of Table XII, which shows the occurrence

of the positive cases with regard to the number of years' residence

in the institution.

TABLE XII.—HOSPITAL POPULATION BY YEARS OF
RESIDENCE.

Years in Hospital. Positive. Negative. Total. % +
1-3 13 563 576 2.2

4-6 II 209 220 5.0

7-io 4 159 163 2.45

n-13 4 124 128 3-1

13-15 5 100 105 4.76

l6-l8 2 70 J2 2.77

19-21 i 59 60 1.66

22-24 T 48 49 2.0

Over 25 120 120 o

Total 41 1472 1513 2.7

As is well known, only about 40 to 50 per cent of inactive

(latent) tertiary cases react positively to the Wassermann test,

and in well treated cases still fewer. These individuals here then

represent the persistently positive reacting type of case who carry

their positive Wassermann with them to the grave. In other

words they are chronic spirochete carriers ( ?).

Were such not the case we would expect to see in the Table some

connection between the period of hospital residence (approximate

duration of infection) and per cent of positive findings. That is,

the longer the stay in the hospital, and hence the further from the

time of initial infection, the fewer would become the percentage of

positive reactions.

That this is not the case is plainly evidenced from the scatter-

ingly irregular distribution of the positive cases among the popula-

tion of various periods of residence, and it is apparent that the

per cent positive is practically just as high at all periods up to

twenty-five years.

What becomes of the chronic spirochete carrier is an interesting

question, particularly as to those who safely pass the usual general

paralysis-tabes-cerebral hemorrhage age.

Matthes (quoted by Plaut
85

) followed for 20 years the fate of

83
Plaut : Allgemeine Zeitsch. fur Psych, und Psychisch-Gerichtliche Med.,

1909, p. 340.
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syphilitics who, during a definite time had come under observation

at the Jenens Clinic, and found that only i or 2 per cent developed

general paralysis. Blaschko
36
estimated that about one-third of all

luetics died as a result of their syphilis. But even this leaves a wide

margin and we know that there are healthy, sound individuals

who, with a positive Wassermann reaction in their blood, become

the parents of healthy children, live to a ripe old age, die of purely

intercurrent diseases, and even at autopsy fail to show patho-

logical processes to which an etiology of syphilis can with assur-

ance be assigned.
37

In general medicine, where matters are urgent and must be

dealt with in a practical way, it is these very cases of long stand-

ing purely latent lues which present the greatest difficulty in

interpreting a positive Wassermann reaction. From a prac-

tical, as well as scientific, standpoint, just what does a positive

serum reaction mean in the face of a twenty- or thirty-year-old

infection and no symptoms? Does it always mean that some

insidious process due to lues is playing out its role ; that although

inactive, the spirochaetse are still present ; that these individuals are

still syphilitic ; or may it at times simply signify that at some time

the patient has had syphilis? We do not know. How can such

patients be advised? Should they take treatment, and then if the

reaction is still positive, still more treatment, and then yet more?

Must they be forbidden to marry even after they have been satu-

rated and resaturated with treatment simply because a non-specific

biologic test is against them? Will they develop gumma, tabes,

paralysis or aneurysm, or will they die peacefully at eighty of

broncho-pneumonia? In short, what is the real prognosis of such

cases, what is their ultimate outcome and what process or processes

can be found at the base of such a conflict between demonstrated

clinical facts and scientific deductions? It is to the end of contri-

buting something on these points in the future that the latent lues

cases now under observation have been collected.

It can hardly be doubted that all cases of paresis are, before the

actual development of the disease, included in this class of so-called

chronic spirochete carriers ; but why one group of these individ-

38
hoc. cit.

37 We have already had such an autopsy on one of our positively reacting

cases which will be reported in another place.
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uals should become paretics while the remainder escape is another

question which has not as yet been solved. In his exhaustive

article on " Die Lues-Paralyse-Frage,"
38
Plaut has fully discussed

this problem and among other hypotheses mentions that of Hirschl

—that an inflammatory invasion of the pia during the active stages

of syphilis is responsible for the later development of paralysis,

and argues support to this theory by the cerebro-spinal fluid find-

ings in syphilis without actual involvement of the brain and cord.

Nonne 39
states that 40 per cent of all cases of lues show spinal

lymphocytosis, and Plaut himself found that the cells were either

distinctly ( 14 to jj) or slightly (6 to 8) increased in 48 per cent of

syphilis in all its stages, and even as high as 25 per cent in the

latent tertiary period. Plaut's cases together numbered 2J. In

this series we have had the opportunity of examining the fluid in

40 latent lues cases, all with possibly few exceptions, in the latent

tertiary stage. All have had two or more lumbar punctures. In

two there was a very weak or doubtful Noguchi globulin reaction,

but in one only was a pleocytosis discovered
; jj cells on the first

puncture, 1 or 2 only on two subsequent trials. This case came to

autopsy and showed a spot of softening which had broken into

the ventricle, thus fully accounting for the temporary lymphocy-

tosis. In none of the other 39 cases was any cell increase (over

5 cmm.) observed.

Why in Plaut's 12 cases of latent tertiary lues there should be a

cell increase in 25 per cent, while in the present series of 39 there

are none, can only be conjectured. It is possible that none of our

39 cases is to develop paresis, but the real explanation probably lies

in the difference in material. Although not so stated, Plaut prob-

ably derived his material from the clinics of general hospitals

where the cases were of comparatively short standing, whereas

in the present investigation the majority were of very long stand-

ing, many over 15 and some over 20 years, so that they are least

likely to show cytological evidence of active pial invasion.

Whatever the case, we hope by future observation of these

individuals, and in particular by the autopsy findings with refer-

ence to the presence or absence of syphilitic processes and to the

38
Plant : Die Lues-Paralyse-Frage. Allgemeine Zeit. f. Psych, und

Psych. -Gericht. Med., 1909.

Nonne : Syphilis unci Nervensystem, 1909.
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detection of spirochaetae, to be able to add something to our knowl-

edge of the behavior and outcome of latent lues, and especially

of the significance of the Wassermann reaction in such cases.

Summary and Conclusions.

The entire population of the New Jersey State Hospital at

Trenton, which is representative of the rural type of general popu-

lation of the state, has been examined by means of the Was-
sermann syphilis reaction, in all 1583 individuals being tested.

Seventy of these were cases of general paralysis, and 15 13 were

cases otherwise diagnosed. Of the cases not general paralysis,

1472 reacted negatively and 41 positively, on which basis there is a

percentage of 2.7 latent lues in the total hospital population not

paresis.

Including cases of general paralysis about 7 per cent of all indi-

viduals of both sexes examined, and about 10 per cent of all males

were found to be infected with syphilis as judged by the serum

reaction, and this we take as accurately representative of the entire

general adult population of the state of New Jersey.

These relatively low figures, as compared with those of some

previous more limited investigations in institutions, we believe are

solely and wholly accounted for by the type of general population

and rural environment from which the individuals examined

originally came, and further, that in the differences of environment

is found the explanation for the discrepancies in results among

these previous investigations themselves.

We believe, furthermore, that this investigation, both in itself

and by comparison with some of the more reliable previous figures,

shows that the relative prevalence of syphilis in city and country

is in general exactly two to one.

A careful analysis of all data including age, sex, color, nation-

ality, civil condition, and type of psychosis leads to the conclusion

that syphilis among the insane is no more frequent in occurrence

and differs in no particular of its distribution from that found in

any general community ; that in fact investigations as to the fre-

quency of syphilis among the insane offers the most convenient

method of accurately determining the figures for any correspond-

ing general population, and it is for this reason we state that the
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prevalence of lues in the entire general adult population of the state

of New Jersey is 7 per cent.

Only one type of psychosis other than general paralysis (and

cerebral lues) has been found to be definitely related to syphilis as

cause and effect in either direction. This is the type of focal brain

disorder which occurs in middle life as a result of vascular scle-

rosis. This group was found to constitute 16 per cent of all the

arteriosclerotic mental disorders among men and which, although

not symptomatically differentiated from other similar focal brain

diseases, has an entirely different etiology which may be demon-

strated by biological methods.

In the field of general paralysis comparison of biological, cyto-

logical and chemical findings has pointed out that not only are

the processes thus indicated usually found in association, but that

there is at least as much evidence for the belief that all are depend-

ent upon one and the same mechanism, viz., the inflammatory

process of the central organ, as for the conclusion reached by

others that each is separate and independent.

Our experience in this series with the original Wassermann
technique and that of the Noguchi modification has shown that

with alcoholic extract antigen the Wassermann gave a 5 per cent

error of deficiency, and the Noguchi a 2 per cent error of excess,

and that reliable results are only to be obtained by the use of both

methods in combination.

Finally, it is believed that with a perfectly controlled material of

some 35 cases of purely latent lues with positive serum reaction,

it will be possible by future observation and by final autopsy find-

ings to assist in acquiring a more definite knowledge of the sig-

nificance of the Wassermann reaction in such cases than has as

yet been attained.



ELEMENTARY CONSIDERATIONS OF APHASIA.*

By FREDERICK S. HAMMOND, M. D.

Pathologist New Jersey State Hospital, Trenton, N. J.

A consideration of the subject of aphasia as here presented is

in a sense open to criticism from two standpoints. To the special

workers in the field it can offer nothing new; while to those who
are not brought into frequent contact with such cases the entire

question is prone to be regarded as one of principally theoretical

interest, of but little practical import and of limited application.

In view, however, of the fact that it is largely through the

investigations of aphasic disorders that much of what is known
of cerebral function and localization has been learned, it must be

conceded that in this respect alone the subject is of more than

limited scientific interest.

On the other hand the protracted discussion of many disputed

points has perhaps lead to some confusion as to what in reality

are the accepted teachings of the various authorities, and this

together with the rather radical revision of the entire subject as

recently proposed by Marie would seem to justify a limited review,

in which both the classical teachings of the earlier school and the

more recent conceptions of Marie are summarized and stated in

as concise a manner as the subject permits.

In such a discussion there is obviously no claim to originality

and the statements and subject matter presented are taken from

the works of the various authors to whom reference is made.

General Considerations of Aphasia.

The conceptions of aphasia as taught by the earlier school of

Broca, Bastian, Lichtheim, Dejerine, v. Monakow and Wernicke

are based on the assumption (or proof?) of certain definite centers

of cerebral activity, each of which, though intimately connected

with the others, possesses a distinct and separate function in the

realm of speech ; and the area of the cerebrum embracing these

*Read by title at the Sixty-Seventh Annual Meeting of the American

Medico-Psychological Association, Denver, Colo., June 19, 191 1.
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centers has been termed the " zone of language " ; the anterior

portion in general being motor, and the posterior portion, sensory

in function.

On the nature and location of at least two of the special centers

there is (or was) practically general agreement; the center for

the storage of " kinesthetic memory pictures of speech," first

demonstrated by Broca, in the foot of the left third frontal con-

volution ; and termed the motor speech center ; and the center for

" sound memory pictures " located in the first (and second) left

temporal convolution, originally largely determined by Wernicke,

and termed the sensory speech center. Thus, aphasic disorders in

their simplest forms would arise from circumscribed lesions of

these two centers and would be displayed purely as disturbances

of emissive and receptive speech respectively.

The entire aphasic syndrome is rendered complex, however, by

reason of the intimate relation which one center bears to the other,

the disputed question of the existence of a third center, and the

conceptions of Wernicke concerning the relation between the more

abstract intellectual activities and the clinical types and manifesta-

tions of aphasic disturbances.

Since the relations and associations which exist between the

emissive and reception centers of speech (largely through the

island of Reil and Claustrum) are necessarily of the most intimate

character, it is obvious that in the main, a disorder though pri-

marily affecting one of the centers, must assuredly lead to a dis-

turbance in function of the other.

Thus, Broca's aphasia, in which motor phenomena predominate,

is constantly accompanied by certain readily demonstrable

defects of comprehension ; and conversely in aphasias of essential

sensory type, when the sensory center itself is affected, emissive

speech becomes disordered and uncertain.

The importance of the sensory speech center in the latter con-

nection is obvious when it is recollected that in learning to speak,

this faculty in the majority of instances at least, is probably

acquired by the repetition of word sounds which are first compre-

hended and stored in the receptive center of language. Further-

more, since as claimed by Wernicke, the process of thinking is

accomplished by means of sound pictures, disorders of the sensory

center will likewise result in profound disturbance of the process
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of " internal language," that is, of the process of word conception,

and consequently of the ability to read and to write (verbal alexia

and agraphia). But, according to Wernicke the sensory speech

center in itself is in reality but the termination of the auditory

nerve where merely the sounds of spoken words are perceived and

understood as such. It can therefore have nothing to do with the

understanding of the word sense, but serves as a transmitting

station for properly perceived word sounds to a higher center

where the concrete meaning of such sounds are appreciated ;
" a

center for the understanding of the word sense." A typical

example of the operation of the lower sensory speech center with-

out the necessary interaction of a center of word conception is

offered when the word sounds of a foreign language are heard

before a knowledge of their meaning is acquired. Similarly, for

the correct appreciation of the nature of objects analogous center

of " concrete conception " (Ziehen) is indicated, and in this must

converge the various sensory projection fields by which are con-

veyed the knowledge of the physical properties of objects. For

example, the conception of a rose would be the sum of an optical

memory picture, an olfactory memory picture and a tactile memory
picture all so intimately connected in the various cortical fields,

together with the accompanying word conception, that the stimu-

lation of even one sense by the object is sufficient to call to mind

all of the other properties of the object together with its proper

word symbol. Thus the definition of a concrete conception is

" the definite grouping of associated memory pictures with each

other," and the relation of the centers of conception to mind

blindness (so-called apraxia) becomes of obvious significance.

It is on the (probable ?) existence of such higher centers of

" word conception " and of " concrete conception " that Wernicke

conceived the types of aphasic disorders which he designated as

" transcortical "
;
* and which arise from an interruption of the

association tracts which connect the motor and sensory speech

centers with the so-called region of conception.

The location of such a region is obviously theoretic and com-

prises the realm of " intellect," hence the general cerebral cortex

;

* Transcortical being used in the sense that the lesion is situated beyond

the nearest center the activities of which are interfered with in the given

syndrome.
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and in the transcortical forms of aphasia there are disturbances

of " internal language " similar in general to those observed in

disorders of the motor and sensory speech centers themselves.

The entity of the transcortical aphasias is questioned but frequent

cases are observed in which such relations are said to offer the only

satisfactory explanation of the clinical facts.

In contrast to the cortical and transcortical aphasias, in which

either of the motor and sensory speech centers themselves are

involved, or in which their associations with the centers of " intel-

lect,'' are disturbed, and in which both emissive and receptive

speech and internal language are disordered, are the forms of

aphasic disorder which result when the projection fields below the

centers are alone divided.

Since in such case both the cortical centers and their higher

conception connections are intact, intellect will be unimpaired,

the power to read and to write will suffer no reduction and the

entire process of internal speech will remain intact. The mani-

festations in such cases are thus confined solely to a central

mechanical inability of speech sounds to leave or to reach the

centers in which they are normally elaborated or perceived.

From the location of the lesion in such forms of aphasia, they

are designated " subcortical " aphasias and represent the purest

forms of speech disorders; pure word mutism and pure word

deafness. They are of uncommon occurrence and Marie contends

that pure word deafness does not exist though Wernicke and

Liepmann claim undoubted cases of this nature.

It is, however, in the disturbances of written language that the

greatest disagreement among authorities exists as to the centers

and mechanism concerned. It is claimed by Dejerine, and sup-

ported by Bastian and Pick, that the functions of written language

are dependent upon the integrity of a definite center for the

storage of " optical memory pictures of words "
; that this center

is unilateral ; located in the cortex of the left angular gyrus, and

connected by association paths with the primary optic sensory

field in the calcarine area of the mesial and basial surface of the

occipital lobes. This conception obviously narrowly constricts the

function of written language and tends to regard reading and

writing as faculties, in a sense, more or less independent of

spoken language and speech conceptions. Dejerine says :
" a
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unilateral focus deeply seated in the medullary structure of the

parietal lobe produces a combination of right-sided hemianopsia

and isolated writing blindness or alexia; if the affection is dis-

seminated and reaches the cortex of this portion of the brain,

agraphia is added to alexia." The accuracy of this statement in

general is not disputed by Wernicke and v. Monakow. The latter

observers, however, deny the existence of any so-called " optical

word center " and claim that the cortex of the gyrus angularis is

not at all concerned in alexia and agraphia, but that these dis-

orders result from division of certain association tracts lying

beneath the cortex in this region.

Wernicke persistently claims that reading and writing are not

independent functions, but are " transcortical subordinated activi-

ties from the centers of spoken language/' and that hence, " the

faculty of writing depends upon spoken language, and is lost as

soon as the word conception or internal speech is damaged (corti-

cal and transcortical aphasia) and is retained as long as word con-

ception and internal speech remain uninjured " (subcortical

aphasia).

In the general anatomical considerations of aphasia the unilat-

eral position of the two principal centers of speech in the left

hemisphere, as well as the exception and modifications to which

this is subject, is of primary importance in the sense of cerebral

localization.

Although the fact that the left hemisphere is the seat of the
" zone of language " is well supported by anatomical observation,

and that their unilateral location is perhaps adequately explained

by the principle of the conservation of energy there is no good
explanation of the fact that the conspicuous right handedness of

most persons causes the development of the speech centers in

the left half of the brain, and that in left handed individuals a

similar function is assumed by the right hemisphere.

That the localization of the speech centers is largely the func-

tional acquirement of each individual is clearly demonstrated by
certain observations of aphasic disorders in left handed individ-

uals and of cerebral lesions in childhood. Thus, Oppenheim
reported a case in which marked sensory aphasia due to a tumor
appeared simultaneously with a left hemiplegia; the history

revealed the fact that the patient was not left handed from
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birth, but that owing to an injury to the right hand at the seven-

teenth year she had subsequently become left handed. Autopsy
revealed the suspected tumor in the left hemisphere. This obser-

vation leads to two conclusions; first, that the right hemisphere

may assume the function of speech even in adult life in place of

the left hemisphere whose function it is normally ; second, that the

left hemisphere may completely lose the previously acquired func-

tion of speech if the person becomes left handed.

In childhood, disturbances of speech caused by disease of the

left hemisphere are rapidly compensated for, even when subse-

quent findings reveal the complete destruction of the left sided

speech centers. Apparently in childhood the preexisting left

sided cerebral function is readily transferred to the right hemi-

sphere; under these circumstances left handedness is not neces-

sarily produced and in the later years fresh lesions in the right

sided centers may cause aphasia in persons who are not really left

handed.

In the fully developed brain how far such a substitution for

destroyed speech centers occurs is much discussed. It is gener-

ally conceded that slowly growing pathologic foci, which act

largely by displacement (brain tumor and abscess), may produce

no symptoms, not even of speech disturbance, although autopsy

findings may show the center or tracts under consideration to

be severely affected. Oppenheim's case is contrary to this, since

substitution from the right hemisphere to the previously active

left sided centers did not occur.

The reason advanced by Wernicke as to why, in this and

similar instances, substitution of centers does not take place is,

that while in some cases the lesion in one hemisphere may have

no affect upon the integrity of function of the opposite side, in

others the presence of a one-sided lesion may so damage the

general cerebral functions that the opposite hemisphere is pre-

vented from assuming the function of the other.

The principal points in the general considerations of aphasia,

up to the time of the revision of the subject by Marie, then are:

(i) Two well recognized forms of aphasic disorders; simple

motor and sensory aphasia, arising from destruction of the two

definitely established cortical centers of motor and sensory speech

upon which all observers are agreed; both forms displaying a

mixed picture and disturbances of internal language. (2) The
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less definite and rarer forms of pure emissive and receptive speech

disorders due to affection of the projection fields below the centers

f— --4

Fig. 1 (modified by Wernicke after Lichtheim).—The diagrammatic representation of
the relations between the various centers concerned in spoken language together with
their association tracts and the theoretical location of the lesions in the different
clinical types of aphasia, a, sensory speech center; b, motor speech center; c, higher
center of concrete conceptions and conception of words. 1 and 2, sensory and motor
cortical aphasia; 3 and 4, transcortical sensory and motor aphasia; 5 and 6, subcortical
sensory and motor aphasia; 7, conduction aphasia.

Fig. 2 (after Dejerine").—The " zone of language " as outlined by Dejerine. The
lighter-shaded area includes the entire zone, while the darker areas represent the loca-
tion of the three definite centers believed to exist by Dejerine, Bastian and others. With
the exception of the posterior center in the gyrus angularis this was also accepted by
v. Monakow and Wernicke, a, motor speech area; b, sensory word center; c, optical
word center.

and in which internal language remains intact. (3) The parti-

ally demonstrated but disputed transcortical aphasias of Wernicke



690 ELEMENTARY CONSIDERATIONS OF APHASIA [April

in which the speech centers are severed from the realm of con-

ception and intellect. (4) The disputed question of whether

disturbances of written language are dependent upon a disorder

FlG. .1 (after v. Monakow).—The location and relative extent of the lesions of motor
and sensory aphasia and alexia and agraphia in a horizontal section of the left hemi-
sphere. In the posterior half of the section is shown the three deep fiber tracts of the
inferior parietal lobe cut by the lesion of alexia (I. L., inferior longitudinal bundle;
<). I\

.
optic radiation: C, C, fibers of the corpus callosum). Between the inferior

longitudinal bundle, and the cortex, in the true medullary substance of the gyrus
angularia pasfl the fibers of the fasciculus arcuatus (F. A.) said by Wernicke to be the

ition tract concerned in agraphia.

of a definite unilateral cortical center for optical memory pictures

or are the secondary result of disturbances of the centers of

association tracts concerned in spoken language.
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The various types of aphasia with their clinical syndromes and

anatomical bases as demonstrated and taught up to the time of

Marie's revision are included in the following. As before indi-

cated, a number of the types, notably the transcortical and con-

duction aphasias and sensory subcortical aphasia, were subject

to some dispute, and on the subject of certain principles involved

in the disturbances of written language there was practically no

agreement among the earlier observers themselves, even before

Marie assailed the entire structure of the previous conception of

aphasia in 1906.

In Figs. 1, 2 and 3 show the extent of the zone of language

and the location of special centers; the diagrammatic conception

of the speech mechanism as affected in aphasia ; and the anatom-

ical locations of the lesion in the more common forms of aphasic

disorders as taught and accepted by the majority of the earlier

observers.

The Clinical Syndromes and Anatomical Bases of the
Classical Aphasias.

simple motor aphasia, (broca's aphasia; cortical motor

APHASIA.)

Clinical Syndrome.

The power of articulate speech is lost, both spontaneously and

by repetition : The patient is practically mute so far as true

articulate expression is concerned. If any power of speech is

retained it consists in a senseless repetition of the same few

inarticulate sounds or syllables. Sometimes profane or emotional

expressions are uttered. These expressions, as well as the few

retained syllables, are not voluntary or intended to express what

is meant (as in transcortical motor aphasia), but are the invari-

able reactions to all demands on the speech centers. " The
mechanism of speech is forgotten." Words and phrases which are

sometimes uttered in sleep are impossible of repetition when
awake.

The power of understanding spoken language is in the main
retained: Simple orders are carried out, objects are produced on

demand and questions understood. Although the receptive

apparatus is relatively clear, the finer differentiations of speech

are always disturbed by reason of the intimate association of the
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two centers; the reactions to complicated constructions, involved

commands and abstract conceptions are invariably impaired.

The power to write voluntarily and to dictation is lost: The
motor aphasic is able to form a limited number of individual

letters, but the writing of words is impossible. The ability to

copy is preserved; the motor aphasic copies print in script. (A
verbal agraphia as distinguished from a literal agraphia).

" Internal speech " is impaired : The patient cannot read

silently with understanding. " The motor aphasic cannot talk

to himself and cannot read to himself." The Proust-Lichtheim

test * is negative (contrast with subcortical motor aphasia and

subcortical sensory aphasia).

Anatomical Basis.

According to the teaching of Broca, v. Monakow, Wernicke and

others of the earlier school the lesion constitutes a destruction of

Broca's area ; the foot of the left third frontal convolution.

SUBCORTICAL MOTOR APHASIA (PURE WORD MUTISM ).

Clinical Syndrome.

The simple abolishment of the power of translating the intact

(internal) word conceptions into word sounds due to the division

of the motor projection fibers leading from the motor speech

center : Although totally unable to pronounce a single word aloud

the internal mechanism of speech is unimpaired. The internal

word conceptions are intact as shown by the rhythm of the artic-

ulate sounds produced in efforts to speak; therefore the patient

responds positively to the Proust-Lichtheim test ;
" he can talk

to himself, but not aloud."

The comprehension of spoken words is absolutely intact: The

ability to write spontaneously, to dictation and to copy is entirely

unimpaired. Silent reading is readily performed with perfect

comprehension.

The patient with subcortical motor aphasia hears and thinks

in word symbols; he is intellectually unimpaired; "silent lan-

guage " is perfect; he is incapable only of articulate speech.

* The power to correctly indicate by signs or gestures the correct

number of syllables in a given word even though the power of articulation

be lost.
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Anatomical Basis.

As taught by the earlier school the lesion is one involving the

medullary fibers of Broca's convolution, either in the convolution

itself (beneath the cortex), or one involving the fibers as they

join the centrum ovale, v. Monakow states that a partial destruc-

tion of the lower part of the convolution (toward the Sylvian

fissure) also produces pure word mutism.

Marie claims that the lesion is one involving the lenticular zone

alone; he does not recognize pure word mutism as aphasia, but

designates it as " aphemia " (anarthria).

TRANSCORTICAL MOTOR APHASIA (AMNESIC APHASIA: AMNESIA
VERBALIS).

Clinical Syndrome.

The arrest or very decided impairment of spontaneous speech

due to the division of the association tract between the centers of

"concrete conception " and the motor speech center : While at

best the patient can utter but occasional single words or short

phrases spontaneously, repetition is fluent and perfect and is only

limited by the power of retention. The command of language is

unlimited and automatic. Long sentences, verses or speeches

learned by rote (Lord's Prayer, multiplication tables, etc.), are

smoothly recited, either at command or by repetition ; articulation

is absolutely faultless. But the simplest communication, conver-

sation or difference of opinion is impossible through spontaneous

speech ; once in a while a single short answer is obtained

;

questions are usually answered by gestures. The speech still at

command is not made up on a few senselessly repeated words or

syllables as in cortical motor aphasia, but there are occasional

expressions of discontent, helplessness and anger, therefore true

emotional reactions.

Spoken language is well understood : Words are correctly

heard and comprehended and directions and commands correctly

carried out. There is an impairment of the power to write

spontaneously corresponding to the spontaneous speech defect

present. Writing to dictation is correct or accompanied by

paraphasic distortions. The patient reads silently with full under-

standing; reading aloud is performed with paraphasic admixtures.

44
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In the lighter forms of transcortical motor aphasia the dis-

turbance consists in a difficulty in " word rinding "
; there is an

inability to name objects seen (mind blindness) ; a difficulty in

finding substantives in conversation. When the desired word., or

part of the word, is suggested it is recognized and eagerly

accepted. This type of aphasia (partial transcortical motor

aphasia) is designated amnesic aphasia (Pitres), or amnesia

verbalis, and is best exemplified in mental disorders such as

senile psychoses with cerebral atrophy.

It is illustrated in normal individuals by occasional inabilities

to recall certain words of limited importance on certain occasions

;

and similarly in persons with a limited command of a foreign

language who are unable to express themselves in words which

they understand correctly when heard. When such phenomena

are observed in connection with a native language amnesic

aphasia is demonstrated.

The condition is usually not associated with focal lesions, but

is commonly encountered in mental disease and the transcortical

motor and sensory aphasias in senile dementia may often be

recognized without traces of focal disorders (mental blindness

demonstrates the condition).

Focal symptoms, if found in amnesic aphasia will be of

secondary importance to the actual difficulty in word finding and

will merely indicate the area which is the seat of general decrease

of cerebral activity; as for instance, in cases of post apoplectic

dementia.

Transcortical aphasia (both motor and sensory), since they

involve the higher centers of conception and intellect are the

syndromes constituting the border line pictures between true focal

organic disturbances of cerebral activity (on which are based the

studies of cerebral localization), on the one hand and the essenti-

ally functional psychic disorders of pure mental diseases on the

other. It has even been suggested that the peculiar mutisms

observed in mental disease (e. g., catatonia) are due to some

obscure form of transcortical aphasic disorders.

Anatomical Basis.

The lesion of transcortical motor (as well as sensory) aphasia

is said to be one which cuts the fasciculus arcuatus (in the neigh-

borhood of the left first temporal at the Sylvian fossa) thus sever-
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ing the connection between the temporal sensory speech center and

Broca's motor speech area.

In amnesic aphasia (amnesia verbalis) the alterations consist in

an atrophic reduction of the general cerebral cortex (the higher

conception center) as is seen in senile and alcoholic brain atro-

phies.

It should be understood that a part at least of the conceptions

of the transcortical aphasias as introduced by Wernicke are based

largely on theoretical considerations, and although clinically such

cases are not infrequently encountered, the anatomical basis is

admitted to be incomplete.

THE SO-CALLED CONDUCTION APHASIA.

This form of aphasia, introduced by Wernicke, is based largely

on theoretical grounds and certain clinical observations. Much
of the clinical data is contradictory and the anatomical basis has

not been satisfactorily demonstrated. The entity of conduction

aphasia is disputed. Theoretically conduction aphasia is the inter-

ruption of the directly communicating tract over which in child-

hood the word sounds perceived by the sensory center are con-

veyed to the emissive part of the speech apparatus.

In conduction aphasia neither of the centers themselves or the

higher fields of conception are disturbed.

The clinical syndrome of such an interruption should include

:

An undisturbed faculty of spontaneous speech.

A full comprehension of spoken words.

An inability to repeat meaningless words or phrases, such as

a foreign language.

A paraphasia with ability to correct errors in repeating words

and phrases whose meaning is understood.

simple sensory aphasia ( cortical sensory aphasia
;

Wernicke's aphasia).

A defect in the comprehension of the sense of spoken words

arising from a defective comprehension of word sounds due to the

division of the medullary " acoustic word fibers " entering the

sensory speech center. " An arrest of the understanding of

speech with retention of the power of hearing " : In cortical

sensory aphasia the word sounds themselves are not appreciated

and hence meaning can not enter into consciousness, while in
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the transcortical type the sounds are plainly perceived but their

significance is not grasped.

The power of articulate speech is retained: Sensory aphasia

is the aphasia of comparative speechfulness as compared with

the speechlessness of the motor type ;
" the sensory aphasic is a

babbler." Until by progressive destruction of the sensory center

the vocabulary is diminished the sensory aphasic often displays

loquacity; his conversation, however, showing many mistakes in

forms of expression; incorrect and distorted (paraphasic) words

and sentences are unnoticed and the confusion of words in spon-

taneous speech may so increase as to render the meaning entirely

incomprehensible (jargon aphasia). Sometimes under excite-

ment, however, whole sentences may be correctly spoken.

The patient cannot imitate word sounds and hence cannot

repeat what is said to him (contrast with the transcortical type in

which repetition is fluent).

The function of " internal language " is much disturbed : The
power to think in word symbols, to read understanding^ and

to write are all profoundly reduced.

There is a marked disturbance in spontaneous writing ability

(verbal agraphia) corresponding with the reduction of auditory

word perception. Spontaneous writing may be preserved to a cer-

tain extent, but the output is senseless and disordered. Both writ-

ing and reading are most profoundly affected when there is an

accompanying word blindness.

The patient cannot write to dictation, but is able to copy:

Copying is done servilely, the patient copying print in print, in

reality drawing the letters ; he does not copy print in script as

does the motor aphasic.

A difficulty in finding names for objects shown: Objects may
be incorrectly named, and distorted words are frequently used

in naming them.

In Broca's aphasia the trouble is predominantly of articulation

and writing (emission) ; in sensory aphasia all the elements of

language are disordered.

Anatomical Basis.

A lesion involving the sensory cortical speech center in the

posterior portion of the left first (and second) temporal con-

volutions.
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SUBCORTICAL SENSORY APHASIA (PURE WORD DEAFNESS).

Clinical Syndrome.

A loss of the understanding of word sounds of what has been

spoken, an adequate power of hearing being retained. The entire

internal speech apparatus is undisturbed. The word conception

remains clear; the patient can think in word symbols and can
" talk to himself."

Spontaneous speech is absolutely free and clear, but the patient

cannot repeat what is spoken to him. There are no paraphasic

admixtures as in cortical sensory aphasia.

Ability to write spontaneously and to copy is unimpaired;

writing to dictation is impossible.

There is no impairment of ability to read silently and aloud with

full understanding.

Since in subcortical sensory aphasia only those fibers which

convey word sounds to the auditory center are affected, various

other sounds, including the voice sounds, are heard ; the compre-

hension of word sounds alone is lacking. The lack of under-

standing is due to actual inability to hear word sounds.

The appearance of such patients is significant. They are quiet

and observant; their glance shows suspicion or fear and their

demeanor is one of restlessness. Their altered manner, the

inability to repeat what is said to them and the marked diminution

of spontaneous speech often cause them to be looked upon as

dements.

Anatomical Basis.

A lesion of the medullar structures at the foot of the left first

temporal convolution at a point where the fibers unite with the

island of Reil.

TRANSCORTICAL SENSORY APHASIA.

Clinical Syndrome.

An abolition of the understanding of the word sense with a

retained understanding of the word sound and an intact power of

hearing, due to the division of the association tracts between the

centers of "concrete conception" and the sensory speech center:

The speech sounds as such are perfectly understood as shown by

the ability to repeat spoken words; but the accompanying concep-
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Hon of their meaning is not awakened by reason of the division

of the connecting pathways between the (lower) speech center

and the (higher) realm of conception. The patient hears the

word sounds as such, but they convey no meaning to him as is

exactly the case in an unfamiliar foreign language.

The power of speech is actually retained; but is slightly

impaired, in that the accuracy of the words spoken by the patient

cannot be tested by his own disturbed power of understanding

spoken words; hence, speech is frequently to some degree para-

phasic, and there may be suggestions of admixtures of incorrect

and distorted words of syllables.

The patient is able to read aloud: Reading aloud may be

fluent, perfect and without effort, but there is no comprehension

of what is read since the corresponding conceptions are not

awakened. Reading may be compared to the reading of a foreign

language which is not understood, but is composed of similar

word sounds. In some cases reading is paraphasic.

Spontaneous writing shows to an increased extent the para-

phasic disturbances of active speech and paraphasic distortions

frequently render it incomprehensible.

Anatomical Basis.

As in transcortical motor aphasia the lesion is one severing the

connections between the lower (sensory) speech center and the

higher centers of conception and probably divides the fasciculus

arcuatus at a point near the sensory speech center where the pro-

jection fibers are concentrated in a converging bundle.

DISTURBANCE OF WRITTEN LANGUAGE (ALEXIA AND AGRAPHIA).

In the domain of written language, as before indicated, the

subject of alexia and agraphia formed for the earlier observers a

point of entire disagreement; one school maintaining the action

of a special optical word center and the other denying its exist-

ence.

In the main, however, both alexia and agraphia are of two well

differentiated types, essentially different in both clinical phe-

nomena and anatomical basis; these types are verbal and literal.

Verbal alexia and agraphia are the terms designating those

forms of disturbances of written language which accompany all
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forms of both motor and sensory aphasia in which the function of

" internal language " is disordered. They are thus a part of the

syndromes of the motor and sensory, cortical and transcortical

aphasias, while in the subcortical types (pure word mutism and

pure word deafness) they are absent.

As distinguished from the literal forms, verbal alexia and

agraphia arise from disordered zuord conception, the conceptions

of letters remaining more or less intact. Thus patients with

verbal alexia or agraphia are able to recognize and to form indi-

vidual letters and figures, but the meaning of their combinations

into word symbols is faulty and distorted. Since the verbal

forms of alexia and agraphia constitute a part of the aphasic com-

plexes which arise from disorders of emissive and receptive

speech, the lesions from which they result will be identical with

those of motor (Broca's) and sensory (Wernicke's) aphasia.

Literal alexia and agraphia on the other hand are considered as

separate entities and arise from a loss of conception for letters,

and since, as claimed by Wernicke, reading and writing are accom-

plished by spelling, there is likewise a resulting inability in the

emission and reception of written words.

In their pure forms literal alexia (word blindness) and agraphia

are the rarest types of aphasic disturbances. But two authentic

cases (those of Rieger and Sommer) of the coincidence of pure

literal agraphia and alexia without essential disturbance of speech

are on record. In these the patients had lost all conception of

certain small and capital letters of the alphabet while the others

were well retained and there was no essential speech disorder

demonstrable.

Wernicke cites the case of a patient, who, after writing a well

connected, and in the main, correct letter to a relative was unable

to read a single word he had written (word blindness). Such

phenomena are designated by some as " subcortical visual

aphasia " and are usually accompanied by right sided hemianopsia

;

there is word blindness, well preserved spontaneous speech and

good comprehension; the patient is able to write voluntarily and

to dictation, but cannot read what is written either by himself or

others.

The occurrence of pure isolated literal agraphia is disputed and

in the main is not accepted as a distinct entity. Marie denies it
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absolutely ; Wernicke himself, who observed a case offering prob-

ably the nearest approach to the condition, denied the existence

of a pure literal agraphia after prolonged observation of his

patient which showed that what at first appeared to be a purely

isolated writing defect was in reality accompanied by disturbance

of internal speech. The same observer states the rule that if

in agraphia there is shown any ability to form letters, no matter

how bad the writing, the agraphia is verbal and not literal ; hence

not an isolated affection, but one belonging to a speech disorder.

Theoretically pure agraphia should consist in a more or less

total loss of the conception of writing movements with inability

to form written letters, figures and words, while, the power of

emissive speech and the comprehension of spoken and written

language remains practically intact.

Such a combination of preserved speech faculties with an

isolated defect of written language is held by some to indicate

the existence of special centers for reading and writing. Thus,

Exner and Charcot believed that a special motor center for writing

movements is localized in the base of the left second frontal con-

volution, and Dejerine, Bastian and Pick claim that the cortex of

the gyrus angularis of the left lower parietal area is a center for

the storing of " optical word pictures." Exner's contention of a

special writing center is held to be untenable and is disproved

by the fact that writing movements can be performed by the leg

and even the tongue, when obviously the center of writing move-

ments are localized in entirely different areas. The existence of

a unilateral center for optical word memory pictures is denied

by Wernicke and v. Monakow.

Wernicke positively states that if a center for the storage of

optical memory pictures exists it is one merely for letters and not

for words because the idea that all words seen can be visually

stored is impossible and absurd ; and furthermore that it is

bilateral. He denies that the cortex of the gyrus angularis pos-

sesses any such function and doubts that the proper conceptions

of even letters can be awakened unless their corresponding sound

conceptions are intact; that is, that the appreciation of the indi-

vidual symbols of the components of the alphabet, and hence the

faculty of written language, is in reality dependent upon the func-

tion of the sensory speech center in the first temporal convolution.
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Hence agraphia (according to Wernicke) is always due to a

disturbance of internal speech; the result of disordered word con-

ception, and hence transcortical in nature.

Without attempting to definitely decide the nature and localities

of the possible centers concerned in disturbances of written

language, Wernicke applies to these forms of emissive and recep-

tive speech the same principles embodied in the consideration of

the various forms of motor and sensory aphasia. Thus the

theoretical centers concerned in alexia and agraphia are : the lower

centers for the optical memory pictures of letters and conception

of writing movements respectively, and a higher center of word
conceptions. Alexia and agraphia result when the tract con-

necting the center for optic alphabet memories and the center of

word conceptions is divided; pure literal agraphia would arise

from a similar division of the tract directly connecting the center

of optic memory pictures with the center of conception for writing

movements.

On these theoretic considerations as well as on the part played

by the cortex of the angular gyrus there is no agreement. The
location of the lesion causing essential alexia and agraphia how-

ever, is definitely established as one lying in the lower region of

the left parietal lobe ; that is, the angular and supramarginal con-

volutions. The operation of the lesion as maintained by Dejerine

is through the destruction of the cortical center for the optical

memory pictures in the gyrus angularis or the fibers leading there-

from. Wernicke denies this and as proof of this contention calls

attention to the fact that if such a center actually existed the

occurrence of pure isolated alexia and agraphia would be frequent,

whereas in reality they are extremely rare.

Wernicke describes the essential lesion of alexia and agraphia

as a focus situated deeply in the medullary layers of the gyrus

angularis, but which has no immediate or essential connection

with the cortex of this area.

In alexia the lesion involves the deep sagital medullary layers

of the gyrus angularis and destroys the inferior longitudinal

bundle, optic radiation of Gratiolet and tapetum tracts, thus

severing the connection between the speech centers and both

occipital lobes with resulting word blindness and right hemian-

opsia.
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In agraphia the lesion occupies the same general situation, but

lies nearer the cortex in the true medullary substance (in front,

above and external to the lesion of alexia) and divides the fasci-

culus arcuatus and fibers of the corpus callosum, in which lie the

association tracts between the motor cerebral regions and the

occipital lobes and lower parietal lobes of the same side, and

between the sensory speech center and the lower parietal and

occipital lobes of the same and opposite sides.

Marie claims that pure word blindness does not exist and that

pure alexia does not occur clinically and anyhow it cannot be

considered as a syndrome of aphasia at all, but an extrinsic com-

plex resulting from damage to the posterior cerebral artery.

These questions are not decided.

MARIE'S REVISION OF THE SUBJECT OF APHASIA.

The papers of Pierre Marie which in 1906 assailed the entire

conception of aphasia as previously taught, have as their most

radical departures : The absolute denial of the existence of a

motor speech center in Broca's convolution ; the splitting up of

the previously designated " motor aphasia " into two distinct

components; the demonstration of the importance and nature of

the " lenticular zone " ; the elimination of the angular gyrus as a

center for optical memory pictures and of pure word deafness

and pure alexia from the aphasic complex ; the contention that

the so called sensory speech center is in reality not a sensory

center for the auditory image of words, but an intellectual center;

and that lesions of the " zone of Wernicke " alone give rise to

true aphasic disorders.

Figs. 4 and 5 show the areas of the cerebrum concerned in

aphasic disorders as advanced by Marie : the lenticular zone and

zone of Wernicke.

Marie maintains that the third frontal convolution of the left

side does not play any special role in the function of language;

that which is called motor aphasia or Broca's aphasia in reality is

anarthria plus aphasia ; that the aphasia of Broca is not a disease,

not a clinical entity, but a syndrome, a superimposition of aphasia

upon anarthria, or better, a simple combination of two distinct

troubles, anarthria and aphasia. As to aphasia itself, Marie holds

that there is only one aphasia, which he proposes to call Wernicke's
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aphasia, and only one speech center diffusely localized in the

left temperoparietal lobe, and that this center is a region of intel-

ligence specialized for language, not a center of sensory images.

The clinical splitting up of the aphasia of Broca into two elements,

anarthra and aphasia, Marie maintains is verified by autopsy.

One finds constantly lesion of the lenticular zone associated with

lesion of the zone of Wernicke.

Marie describes the lenticular zone as an area included between

two parallel lines drawn inward from the anterior and posterior

fissures respectively of the island of Reil to the lateral ventricle.

Its territory includes the caudate nucleus, the lenticular nucleus,

Fig. 4 (after description of Marie).—The shaded area denotes the " intellectual
center specialized for language " and called by Marie the zone of Wernicke. It is from
lesions in this area alone, according to Marie, that all true aphasic disorders originate.
It is to be noted that with the exception of the third left frontal area, which is excluded,
Marie's intellectual area is similar to the zone of language of the earlier writers.

the external capsule, the claustrum, the cortex of the island of

Reil and the internal capsule. It is in this territory very distinctly

separated from the third frontal convolution that the lesion that

determines anarthria is especially situated.

Anarthria (the old aphemia of Borca) is characterized clinically

by the loss of speech with preservation of the understanding of

words, of reading and writing. It is produced by a lesion in the

lenticular zone, interfering with the co-ordination of movements
required for the formation and articulation of words, without

inducing true muscular paralysis. Broca's aphasia is produced

by a combination—the proportion varying with the case—of the
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lesion of anarthria with a lesion of Wernicke's zone or lesion of

the fibers coming from this zone.

The third left frontal convolution plays no part in the function

Fig. 5 (after description of Marie).

—

'Marie's "' lenticular zone" (shaded) in which is

the essential lesion of Marie's anarthria, and which when combined with a
lesion of the zone of Wernicke gives 1 i

v
< to Broca's aphasia. The upper and lower

limits of the lenticular zone have imt been defined.

E speech. The true speech center is the zone of Wernicke
; which

must nol be considered as a sensory center, hut as an intellectual

cuter. Wernicke's zone consists of the supramarginal and

angular gyri and the feet of the first two temporal convolutions.
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Lesion in this center determines in proportion its extent, and

in addition to the disturbances of speech, deficient understanding

of words, inability to read and write, as well as the disappearance

of certain concepts of a didactic character. The foot of the first

temporal convolution cannot be said to constitute a sensory center

for the auditory image of words. Pure word deafness does not

exist. Pure word blindness (pure alexia) does not occur

clinically. The lesion producing it is a lesion of the posterior

cerebral artery, not of the Sylvian artery as in the other aphasias.

It is useless and inaccurate to drag in the angular gyrus, which

cannot be recognized as the center of visual word images.

Marie maintains that there is no reason to preserve the classifi-

cation of aphasia into the cortical and subcortical forms. As a

matter of fact, aphasia due to focal lesions is never exclusively

cortical. It is, moreover, advisable at present not to refer to the

cerebral cortex the entire pathologic physiology of aphasia, since

the subjacent white matter seems to play a part of perhaps greater

clinical importance than the gray matter. If one insists upon

classifying aphasia, the varieties of which are connected by a scale

of innumerable transition forms, the best division would be into

(1) intrinsic aphasia, in which Wernicke's zone or the fibers

coming from it is directly and considerably affected by the lesion.

(Broca's aphasia, Wernicke's aphasia), and (2) extrinsic aphasia,

in which Wernicke's zone with its fibers is not directly involved.

For Marie there is only one aphasia, the aphasia of Wernicke.

The term sensory aphasia, he thinks, should disappear. The
aphasia of Wernicke has for its substratum lesion of the zone

known by his name. Intrinsic aphasia is accompanied by trouble

of the internal language and intellectual deficit. The other

alteration of language, anarthria and pure alexia, are extrinsic

syndromes. Pure alexia is dependent upon lesion of quite another

vascular territory than aphasia. Aphasia is dependent upon lesions

of the Sylvian artery, and alexia upon obliteration of the posterior

cerebral arteries. He maintains that in autopsies upon patients

with Broca's aphasia there is a double lesion. One causes the

anarthria and the other the trouble of internal language, of

reading, and of writing. The terms Broca's aphasia, ataxic

aphasia, total aphasia, designate progressive degrees of the

same syndrome.
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The three important factors in the discussion are: (i) is Broca's

area, the foot of the third frontal convolution, the center in

which is stored the memories of phonetic speech, articulatory,

kinesthetic memories? In other words, is motor aphasia or

Broca's aphasia real aphasia at all? Is there a well defined,

though not sharply marked syndrome to which the name of

Broca's aphasia is given, upon what is it dependent anatomically?

(2) Do lesions of the so-called lenticular zone give rise to a

simple complex, parallel to that of so-called subcortical motor

aphasia, the anarthria or aphemia of Marie? (3) Is the area of

language the area in which memories and words seen and heard

are stored, and from which alone they can be evoked by peripheral

stimuli, or is the storage of such memories a function of the

anterior pole of the brain (the so-called psychic sphere) or of the

whole brain itself?

It must be granted that there is no adequate clinical or anato-

mical evidences for considerating Broca's center to be the seat of

memories of articulation. There does not exist in the literature a

case of Broca's aphasia clinically in which the lesion was confined

narrowly to the foot of the third frontal convolution, nor does the

brain upon which Broca based his original thesis show it. It is

probable that Marie is correct in assuming that the third frontal

convolution is not an area in which are stored memories of arti-

culation and it may be stated that our present conceptions of the

zone of language must be modified in so far as denying the exist-

ence of the storage of articulatory kinesthetic memories in the

anterior poles, the foot of the third frontal convolution.

It is admitted by everyone that there is an aphasia, which is

clinically distinctly characterized, to which the name motor aphasia

or Broca's aphasia is given. Is it sensory or Wernicke's aphasia

plus anarthria or aphemia? If it is true that the foot of the third

convolution is not the seat of phonetic memories, then Marie's

explanation is probably the correct one. Marie admits that Broca's

and Wernicke's aphasia are clinically two distinct varieties. The
distinction between the two is not always very sharply drawn,

but, as a rule, certain characters permit the distinction to be made.

Those who have contended that the symptomatology of the two

forms of aphasia are very unlike have pointed out that it is a

mode of copying that distinguished motor aphasia from sensory
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aphasia. It is admitted by everyone that the motor aphasic has

some word deafness and some word blindness, but it is maintained

that he copies print in script while the sensory aphasic copies

servilely. There has been recent important testimony to show

that this is not true.

In regard to the mental defect of aphasic patients, whether they

have sensory or motor aphasia, which Marie has emphasized, this

has received due consideration in every treatise on aphasia, and

there can be no doubt of its existence ; considering the lesion of

the brain in the majority of cases of aphasia, the wonder is that

the mental defect is not more pronounced.

That lesion of the so-called lenticular zone gives rise to the

symptom complex parallel to that of so-called subcortical motor

aphasia there can be little doubt. The preservation of internal

speech is the distinct feature in each of them. Whether the loss

of speech capacity which results is called anarthria or aphemia

is not of prime importance. But the term aphasia should be

reserved for those cases in which internal speech is disordered.

Those cases in which the internal speech is not disordered and in

which there is inability to speak (pure motor aphasia of Dejerine;

pure word mutism of Wernicke) should be classified as cases of

anarthria or aphemia. This anarthria may exist from the onset

of the patient's illness, that is, there may never be any true aphasia

associated with it.

The answer to the third question in regard to the storage of

memories of words seen and heard cannot be given positively at

this time. We do not know how memories are localized, or indeed

that they are localized at all. We assume that cells undergo modi-

fication from each impression that reaches them, and that the cell

reacts in a different way to different impressions at different times.

The position taken by Marie is not so revolutionary as has been

commonly supposed. In the first place, it has never been seriously

denied that there is not a certain amount of mental defect in

practically all cases of true aphasia. This mental defect varies in

different cases, but it has been generally recognized. In the

second place, the anarthria or aphemia of Marie is in reality the

same thing as the subcortical motor aphasia of Wernicke, and the

pure motor aphasia of Dejerine. The important contribution that

Marie has made is that the foot of the third frontal convolution
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(Broca's convolution) is not the seat of articulatory kinesthetic

memories, and is not an integral part of the zone of language, and

that, therefore, destruction of it does not cause aphasia. It is not

enclosed in the lenticular zone of Marie.

The service done by Marie with regard to the subject of

aphasia has been great, in spite of the perhaps just critism that

he has torn down without building up.

In the last analysis, it still remains to be seen as to which teach-

ing, that of the old or the new schools, will in the main prove the

correct one.



HEREDITARY ATAXIA.

By W. C. SANDY, M.D.,

Assistant Physician, State Hospital, Trenton, N. J.

Hereditary diseases of the familial type are interesting espe-

cially in the light of the increased activity in the study of heredity.

In these cases there seems to be something more definite and

tangible in the inherited element and there are not the accessory

or accidental causes to be eliminated. In the study of such nerv-

ous diseases, it is also important to consider the relationship

between the different types, if any, and whether they are simply

various manifestations or different stages of the same disease

process.

In 1863, Friedreich first described the symptoms which after-

wards were called by his name. Thirty years later, Marie grouped

together a number of cases reported by several individuals and

named the disease " hereditary cerebellar ataxia." Since then, it

has always been a question whether Marie's hereditary cerebellar

ataxia was a distinct disease entity or whether it was closely re-

lated to Friedreich's hereditary ataxia, being perhaps a different

stage or type of the latter disease.

The prominent features of the two classes of cases are not

markedly different, yet there are clinical distinctions which may
or may not justify separate classification.

In Friedreich's disease, there are the family type, onset before

the sixteenth year, unsteady ataxic gait, a contraction of the

posterior tibial muscles causing a talipes equinus, awkward os-

cillating movements of head and body, arms less affected than

legs. There is nystagmus. Pupillary reflex undisturbed. Speech

is slow, difficult and indistinct. Patellar reflex lost or greatly

diminished. There are rarely any disturbances of sensation, and

bladder and rectum are under control. The patients may grow
up to die of some intercurrent disease in adult life. According to

Starr, pathologically, without going into detail, there is a defec-

tive development of all the fibres of the spinal cord most marked
in the posterior half, with some atrophy of cells in both horns.
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In the cases described as Marie's hereditary cerebellar ataxia,

there is the familial type of heredity, the onset is between twenty

and thirty, a gait similar to Friedreich's cases, the same awkward,

oscillating movements of head and body, speech slow, indistinct

and explosive. The arms as well as the legs are affected. The
reflexes are exaggerated and the pupillary reaction is commonly

imperfect. There is no deformity of the feet. The supposed

distinctive pathologic change was atrophy of the cerebellum.

Since the description of Marie's cases, a number of cases have

been reported with various opinions as to classification. Note-

worthy among these are Sanger Brown's twenty-one cases. He
concluded that these cases should really belong with Friedreich's

disease, although the onset was late in life and they showed such

unusual symptoms as exaggeration of the patellar reflexes. He
thought the disease picture should be modified so as to include

such cases.

Ormerod of London and Bernhardt of Berlin, however, in dis-

cussing Sanger Brown's paper, both thought that the symptoms

being so different from Friedreich's disease they should make up

a different type of hereditary ataxia.

On the other hand, supporting the contention that Marie's

cases are a type or a different stage of Friedreich's disease are

the facts to which Patrick called attention.

He showed that the age of onset in Friedreich's disease varies.

Some otherwise typical cases begin later in life. Where there are

several members of the family affected, the cases of more recent

onset may have typical absent knee jerks, while those which

have been going on for some time longer may have the reflexes

present or even exaggerated. He also cited some instances where

the case began with knee jerks present but later on becoming

diminished or absent.

While there may seem clinically to be a real difference in these

two classes of cases, yet necropsy often fails to confirm such a

distinction. Adolph Meyer examined one of Sanger Brown's cases

and found no circumscribed cerebellar lesions. Parts of the spinal

cord and medulla having relations with the cerebellum were

affected. The characteristics of the lesion were not identical with

that of Friedreich's disease, but Meyer explained this by the dif-

ference in the age of onset and the extent of the pathological
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process. Meyer concluded that the separation as a clinical type

of Marie's cases was anatomically justified to a less extent than

Marie expected.

Nonne, however, reports the autopsy in which the only anomaly

was diminution of the size of those parts of the brain developing

from the fore and mid brain and exceptional diminution in size

of the cerebellum, the medulla and spinal cord being absolutely

normal.

Patrick's case reported in 1902, under the title Hereditary

Cerebellar Ataxia, was probably due to hereditary syphilis.

In this paper, Patrick had expressed doubts about there being such

a disease as hereditary cerebellar ataxia and pointed out the con-

siderable resemblance his case bore to paresis. A case of Klippel

and Durante, one of those originally reported by Marie, showed a

normal cerebellum but spinal cord changes found in Friedreich's

disease.

Bearing in mind the above uncertainties in classification, the

following cases are described as presenting the symptoms grouped

under Marie's hereditary cerebellar ataxia.

The M. family in which these cases occurred is of German
origin, the grandparents of the patient first described not having

come to this country.

Case I.—F. M., white, male, age 36, laborer, married.

Family History.—Several members of his family similarly affected. De-

scribed later on.

Personal History.—Early life negative except showing a defective basis,

not making good progress at school or advancing above a common laborer.

He has been temperate. Married about 17 years, getting along all right

with his wife except he had an abnormally strong sexual appetite. Has
had three children.

Onset.—Gradual about eight years ago or at the age of 28. Ataxia be-

gan in the legs and has become worse until he has been unable to keep

a position, as his employers would consider him intoxicated. He was
unable to pick up things or work well with his hands. Naturally quick

tempered, he has become more irritable, especially towards wife when she

refused to gratify his excessive sexual desires.

On Admission.—He was well oriented and able to walk but with a stag-

gering awkward gait.

Physical Examination.—A fairly well nourished, large boned, muscu-
lar white man, height 5 feet 9% inches, weight 160 lbs. Some general

bodily deformity, chest egg shaped, sternum bent forward at nipple line.

Unnatural deep curve of spine at lumbar region with protrusion of abdo-
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men. No signs of syphilis. No subjective complaints. Up and down os-

cillating of lids when gazing at an object intently. Lateral nystagmus.

Pupillary reaction normal. Triceps, biceps and patellar reflexes exag-

gerated. Ankle clonus present. Motor functions considerably impaired.

Mastication segment not good. Unable to move tongue without great

effort. Head not moved well on body. Inability to shrug shoulders well.

Balancing power not as good as normal. Gait staggering and ataxic.

Unable to manage feet well. In standing there are awkward oscillating

movements of head and body, protrusion of abdomen and sinking down
appearance of chest. Marked speech defect. Pronounces electricity as
" electristic." Truly rural as " trury lury." Speech indistinct and ex-

plosive. No sensory disturbances. Bladder and rectum under control.

Mentally, he was quiet, orderly and agreeable, inclined to talk and

associate with other patients. Answered questions relevantly. At times

showed a tendency to be pert or trifling in reply to questions. No para-

noid trends, hallucinations or delusions elicited. Well oriented as to

time, person and place. Gave a fair account of his past life. Memory
for immediate past good. Retention good. School knowledge and cal-

culation probably in keeping with education. Showed some insight, saying

he was nervous. Judgment defective in that he thought he was able to

work as well as ever.

Since admission patient has gradually become more ataxic and now
has to be assisted a little in standing up or walking about. Deep reflexes

continue to be much exaggerated with ankle clonus on both sides. Pupils

are rather contracted but equal. Reaction to light somewhat sluggish.

Nystagmus not constant. There are the same awkward movements of

hands, head and body. When commanded to do so, he can stop these

movements for a few moments, but they begin again when he tries to

change his position or do anything else. He has control of his organic

reflexes. Shows some apparent deterioration in not recalling length of

time in the hospital and in not being able to give month, day and year.

Recalls physician's name, although he has not seen him for some time.

Ophthalmoscopic Examination.—Negative.

Wassermann Blood-Serum Reaction.—Negative.

Case II.—Patient's mother is said by reliable informants to have been

similarly afflicted. The onset in her case was at about the age of 34.

At this time one of her children was nearly burned to death and she

seemed " to go to pieces " from the shock. She became " shaky all over."

Her face and hands were never still and for twelve years she was never

able to walk but sat in a wheel chair. The doctor called it a disease of the

spinal cord.

Case III.—H. M., brother of Case I and son of Case II, was alcoholic.

Very little information obtained in regard to this case. He died at the age

of 32 in a general hospital. He evidently presented peculiar and unusual

symptoms of an organic brain condition, as the authorities were anxious to

obtain permission for a post-mortem examination, but the relatives would

not allow it. The hospital records have been destroyed, but the certificate

of death gave the cause as " brain tumor and meningitis."
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Case IV.—Record not very satisfactory, as thorough examination was
not made at that time.

J. H. M., brother of Case I and son of Case II, married, age 35, farmer.

Admitted to N. J. S. H. December 8, 1905. Symptoms began eight years

before admission at the age of 27. When admitted was excited but soon

became quiet and showed no delusions or other mental abnormalities. He
could walk with difficulty, had awkward movements of head and body,

difficult explosive speech. Patellar reflexes were exaggerated. He de-

veloped pulmonary tuberculosis and died January 10, 1907. No post-

mortem examination allowed.

Case V.—A. W., sister of Case I and daughter of Case II, age 40, widow.

Onset of symptoms said to have been about three years ago at the age of

37, although she has been " nervous " for about seven years since her

husband's death making the real onset probably at the age of 33. At pres-

ent has the characteristic speech defect, awkward movements of hands,

body and head, difficulty in walking.

As will be seen by the chart, Cases I and IV have several chil-

dren, none of whom has yet reached the age of onset, the oldest

being fifteen. The three children of Case IV have been described

as " nervous " but otherwise normal so far as can be judged.

These children, however, have had the additional handicap of an

insane mother.

The second daughter of Case II died at the age of 30 of child-

birth, normal so far as known. Her daughter is still normal at

the age of 24.

The youngest child of Case II, a son, is 29 years old and as

yet unaffected.

There are, therefore, five members of the M. family, the mother

and four children, who have been affected by nervous disease.

Three of these cases, I, IV and V, are known to have presented

similar symptoms. According to reliable informants the mother

was undoubtedly affected in the same way and from the meagre

records there is a strong probability that Case III was one of

ataxia. The age of onset varied from 27 to 34, with speech defect,

awkward movements of hands, body and head, difficulty in walk-

ing. In two cases only are the reflexes reported, in both t>eing

exaggerated. There has been no loss of organic reflex control

and no marked mental affect. The cases would seem to come

under the class described by Marie as hereditary cerebellar ataxia.

As have been stated before, however, the age of onset, the

reflex findings and other differential points are not constant.
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Pathological examination of cases regarded as typical have been

disappointing, many times showing little or no cerebellar change.

Under the circumstances it would seem best to regard Marie's

cases and Friedreich's disease as types of the same condition,

showing variations due perhaps to age of onset, duration or stage

of the disease.

In conclusion, I wish to express my obligations to Miss Florence

I. Orr for her assistance in investigating the M. family.
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POLYNEURITIC DELIRIUM—KORSAKOFF'S
PSYCHOSIS.*

By W. C. SANDY, M. D.,

State Hospital, Trenton, New Jersey.

The polyneuritic or Korsakoff's psychosis has been recognized

for many years. Although much has been written in regard to

this interesting condition there are a number of disputed points

and differences of opinion especially as to etiology prognosis and

even as to the existence of such a disease entity. Moreover, when
the frequent resemblance to severe organic states is considered

the importance of a careful study of this psychosis must be

realized.

It is not the purpose at this time to enter into a detailed discus-

sion of Korsakoff's disease in all its aspects. Following a descrip-

tion of the symptom-complex a few of the more undecided points

will be considered, especially emphasizing the results of an exam-

ination of a series of cases at the New Jersey State Hospital at

Trenton.

In general, the symptoms may briefly be stated as delirium with

confusion, disorientation, memory disturbances (Merkfahigkeit),

with fabrications and pseudo-reminiscences, amnesic periods, hal-

lucinations and delusions.

The mode of onset is somewhat varied. According to some

authorities there is apt to be a prodromal period of irritability,

nervousness and either insomnia or drowsiness, the latter in many
cases being a profound stupor. Following sooner or later the

patient enters into a period of active delirium varying in degree

from a mild confusion and disorientation with hallucinations to

a severe condition resembling the typhoid state.

Again, the case may begin with severe neuritic symptoms ob-

scuring the mental phenomena which appear later. Still a third

method of onset according to Bonhoeffer is a slowly developing

increasing memory weakness.

* Read at the sixty-eighth annual meeting of the American Medico-
Psychological Association, Atlantic City, N. J., May 28-31, 1012.
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A most usual mode of onset is that of an acute delirium resem-

bling a delirium tremens in many ways. Because of this, and the

continuance of the symptoms, some writers have suggested call-

ing the condition " chronic delirium tremens." The patient be-

comes confused, disoriented, irritable and apprehensive, fearing

he is to be harmed. He has horrible hallucinations of sight and is

unable to sleep. He talks constantly to himself. Unlike delirium

tremens, as Lambert has pointed out, the critical sleep does not

appear. As soon as the acute stage is over the characteristic

mental symptoms ensue. The demeanor of the patient may not

be far from normal to a casual observer, but a few questions will

disclose the peculiar state of mind. There is practically complete

disorientation. The patient does not realize his surroundings.

Although he may have been in the hospital in bed for some weeks,

he thinks he is at home or at his place of business. He has no

idea of time, the present date or the period during which he has

been sick. On the other hand, he may recognize his friends, but

in severe cases even recognition may also be disturbed.

The memory disturbances form the most peculiar and distin-

guishing feature of the disease, the memory for the immediate

past being markedly defective. The patient is unable to retain

the most recent occurrences. He cannot recall what has just been

said to him (Merkfahigkeit). He does not know what has taken

place the moment before, to whom he has been talking or what

has been done. He may ask repeatedly the same questions and no

amount of emphasis will enable him to remember what he is told.

The memory for earlier events is usually retained up to the onset

of the sickness, although the amnesia may be retrograde and in-

volve some time before the beginning of the trouble. In other

cases the memory for past events may be quite perfect, although

the sequence may become disordered, the patient for instance

naming his different occupations or places of residence in the

wrong order. Again, there may be only partial memory, unac-

countable lacunae or gaps occurring in his recollection.

Related to the amnesia and probably resulting from it and being

perhaps an effort to cover up or fill in the gaps are the pseudo-

reminiscences, memory fabrications or falsifications. While the

patient may have been confined to his bed for weeks, yet he

describes journeys he has taken, people he has met, business deals,
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details of work, conversations and various other things that have

transpired which are entirely imaginary. These circumstances he

will relate in detail, readily adding to the story at the suggestion

of the physician.

The physical symptoms of neuritis may or may not be marked.

Cases presenting the mental phenomena may show none of the

characteristic signs of neuritis, or the symptoms may be over-

looked, or may have passed away before the onset of the psychosis.

The symptoms vary from only slight sensory disturbances to a

severe state with paralysis and contractures. It is common to

find pain and tenderness over nerve trunks and muscles upon

pressure, especially over calves and biceps. The deep reflexes

are apt to be diminished, absent or variable with wrist or ankle

drop or both in the severest cases. There may be incoordination

in bringing finger tips together or touching nose with eyes

closed. The wasting of muscles is usually quite noticeable.

Pupillary disturbances are frequently present. Irregular,

unequal pupils which may react sluggishly to light or not at all are

found. Speech defects varying from simple thickness to an

actual slurring are not uncommon.

The neuritic symptoms are usually most marked during the

severe delirium and are disappearing or absent when the fabrica-

tions become well developed. Frequently the anamnesis has to

be depended upon for the evidence as to a neuritis having been

present.

In regard to etiology, alcohol was at first and for a long time

deemed the most important if not sole factor. From time to time,

however, cases would appear presenting typical symptoms of

polyneuritic delirium in which there was absolutely no alcoholic

history. Cases may be divided into three classes as to etiology.

In the first place, those with alcoholic alone as the etiological

factor are by far the most numerous and typical. As will be noted

in the series under examination, alcohol was given as the cause in

75 per cent of the cases.

Again, alcohol may be associated with some chronic wasting

disease, an infection or a traumatism.

Lastly, cases are recorded where alcohol has played no part in

producing the disease. There seems to be an underlying basis of

toxaemia due to other causes. Morphine, creosote, arsenic and



74^ POLYNEURITIC DELIRIUM KORSAKOFF'S PSYCHOSIS [April

other poisons, tuberculosis, typhoid fever, puerperal fever,

diabetes, gastroenteritis, malignant growths, etc., have all been

given as the sole cause for polyneuritic delirium. It is a question

whether or not all these cases should be called polyneuritic de-

lirium. Where there are no physical signs of a polyneuritis and

really the clinical picture of a delirium as in a wasting disease,

with fabrications, why should this delirium be specially designated

apart from that which could be explained by the basic disease ?

In a chronic disease, such as tuberculosis with the appearance

of a neuritis, care must be exercised not to mistake the cause of

this condition. This was clearly shown by Salomonson who
described " two cases of toxic polyneuritis in phthisis," and con-

cluded that the polyneuritis was due to the creosote given and not

to the tuberculosis per se.

The case described so fully by Hayman seems to have been a

true example of polyneuritic delirium on a morphine basis, there

being no alcoholic history. The physical signs included absent

knee and achillis reflex, sluggish pupillary reaction, speech and

writing defects, and mentally there were present the character-

istic memory defects with confabulations.

Some investigators have found that Korsakoff's psychosis more

commonly occurs in women than in men. Long-Landry in the

" Clinic " of Paris states that " women are attacked in the propor-

tion of seven out of ten cases." Stanley, in a recent paper, makes

a similar assertion. Paton, however, reaches the opposite con-

clusion, and this seems to be borne out by the present series.

When the fact that alcohol is the most common etiological factor

is considered, it would seem reasonable to find the disease more

often in men.

Pathologically considered, the characteristic findings expected

in a case of multiple neuritis are seen together with certain other

changes. F. Robertson Sims, in the cases he examined, found
" acute degeneration of many peripheral nerves, axonal reaction

in anterior horn cells, in cells of Clarks column and in some

cranial nerve nuclei and various non-systemic degeneration of

intra-spinal fibers, together with acute or axonal alterations of

various cells of the cortex. In one case proliferating glia cells

were found in the neighborhood of altered Betz cells of the

motor cortex."
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The following case is reported in abstract, as a post-mortem

examination was made

:

C. K. Female. Born in United States. Age 30. Divorced.

Family History.—Negative.

Personal History.—Early life not unusual. Made good progress in

school and took up music, remaining at home until her marriage at the

age of 21. The marriage was regarded as satisfactory, but later on it

was discovered her husband drank to excess. Since her marriage she

has had four abortions induced with the knowledge and consent of her

husband and they both have had gonorrhoea. She acquired the habit of

drinking, and two years ago her husband parted from her, the grounds

being her excessive drinking. Four months before admission he got a

divorce and was married the following day. She (the patient) drank to

excess following this, as much as a quart of whiskey a day.

Onset.—About four months ago began to be rambling in her talk, indif-

ferent to her work. Twenty-five days before admission began to have

hallucinations of sight, seeing monkeys in the trees, negroes coming in

through the windows, etc. She did not seem frightened or tremulous.

This lasted about a day and her physician gave her bromides after which

she talked in a wandering way and was untidy. Was in a general hospital

ten days before admission.

Admitted February 4, 1911.—Carried in on a stretcher, was stuporous

and could not be aroused.

Physical Examination.—Height about 5 feet four inches, weight about

125 pounds. Patient semiconscious and delirious. Much atrophy of

muscles of arms and legs. Excessive pain upon pressure over calves and

biceps. There is double foot drop. Patellar and achillis tendon reflexes

absent. Marked incoordination and tremor of extended fingers. In-

ability to stand. Speech slurring. Loss of control of bladder and rectum.

Pulse weak, intermittent, rate 120. Pupils active. Tongue coated, breath

foul. Urinalysis, 1030; acid. Heavy white ppt. ; reddish amber. A trace

of albumin. A yellowish offensive vaginal discharge.

Mentally patient in delirium, apathetic and indifferent to surroundings

unless disturbed, when she cries out with pain. Answers to questions mostly

incoherent and irrelevant. Fabrications quite marked. Hallucinations of

sight and hearing. Complete disorientation. Marked memory disturbance.

Lack of insight and judgment. Lumbar puncture findings were negative

and general paralysis ruled out. Patient failed rapidly and died February

10, 1911.

I am indebted to Dr. F. S. Hammond, pathologist to the New
Jersey State Hospital at Trenton, for the autopsy report and

microscopical findings hereafter recorded.

The anatomical diagnosis was as follows

:

A young white woman showing well marked muscular atrophy without

evident significant loss of fatty tissue.
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Dura and pia microscopically negative. Beginning basilar arterio-

sclerosis as shown by small patches of grayish white color in the major
trunks.

Brain of small size with reduced consistency without detectable atrophy

or other gross changes—1120.

Spinal cord removed. Negative to naked eye.

Subacute bilateral plastic and fibrous pleurisy. Rather well marked
bilateral posterior hypostasis and oedema with areas of collapsed tissue

and beginning broncho-pneumonia.

Slight mitral and aortic endocarditis of chronic type. Heart muscle

markedly grayish and turbid. Left ventricle only partially contracted.

Much subepicardial fat.

Incipient aortic atheroma. A few small scattered patches only. Cor-

onaries clear.

Moderate splenic engorgement.

Rather well marked chronic interstitial hepatitis. Old adhesions about

the upper and under surface of liver. Perhaps some cloudy swelling.

Stomach and intestines negative except for slight or moderate injection

of mucous membrane.

Kidney usual size. Capsule firmly adherent. Substance of kidneys

dark turbid red. Cortex bulges beneath capsule when cut.

Pancreas negative.

Adrenals show apparently some engorgement of the medulla and some
central softening. Cause of death polyneuritic delirium (chronic diffuse

nephritis with acute cloudy swelling).

MICROSCOPIC EXAMINATION.

Brain.—Nissl : Aside from the special alterations present in the large

cells of the paracentral lobules and to a less degree elsewhere, on the

whole there is quite good preservation of nervous elements. Pigmenta-

tion is not unduly conspicuous and with the exception of an occasional

cell displaying the effects of granular disintegration there is little of

significance in either the general run of cells glia or vessels.

The Betz cells, and to a considerably less degree the large cells in the

calcarine areas, are the seat of a quite distinct axonal reaction. The
principal features of this condition are that by no means all the large

cells are affected and those in which the process is observed do not dis-

play the intense granular breaking up of the Nissl bodies and peculiar

glassy appearance of the cell body usually seen in central neuritis. Al-

though the nucleus is displaced and the chromatin altered, the process

lacks the severity usually observed.

By Marchi, the paracentral show very distinct fiber degeneration cor-

responding in severity to the axonal reaction in the cells. In the frontal

and temporal areas the osmic spotting is quite strikingly small as com-

pared to the paracentral.

Spinal Cord.—Nissl: A well marked axonal reaction in the anterior

horn cells most conspicuous in the dorsal and cervical regions. Pal : A
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quite distinct thinning out of the columns of Goll in the dorsal and

cervical segments not present in the lumbar segments. Marchi : Well
marked peppering of the white matter throughout the upper levels, but

distinctly more pronounced in the posterior columns and lateral marginal

zones in the dorsal and cervical and noticeably less so in the lumbar.

Lumbar Ganglia.—Negative.

Gasserian Ganglia.—Negative.

Medulla.—Nissl : Moderate amount of nerve cell pigmentation. Marchi

:

Rather small amount of reaction noticeable; very much less than in the

cord.

Peripheral nerves.— (Right and left—great sciatic, ulnar, median, pos-

terior tibial, bracheal plexus.) Nissl: Sections negative.

Marchi : In the nerves of the lower extremity a quite faint (or even

doubtful?) reaction. A rather limited number of fine black pepperings.

In those of the upper extremity, the medians particularly, a very evident

reaction as shown by many plainly detectable black dots, clump and linear

markings.

Spleen.—Chiefly characterized by marked engorgement of the pulp.

Lungs.—Mild grade broncho-pneumonia.

Pancreas.—Negative.

Thyroid.—Negative.

A drenals.—Negative.

Heart.—Negative by eosin and thionin.

Kidneys.—Well marked chronic interstitial nephritis with high grade

acute cloudy swelling.

Liver.—High grade periportal cirrhosis and fatty infiltration.

Pituitary Body.—Negative.

Small Intestine.—No changes of significance.

Left and Right Biceps, Left and Right Gastrocnemius.—Negative.

Before a further general consideration of Korsakoff's psychosis

it may be well to analyze briefly the series of cases which have

offered the excuse for this discussion.

There were 24 cases, 17 men, seven women. The ages of the

men ranged from 30 to 68, those of the women from 30 to 48.

Alcohol seemed the most important etiological factor in 14 of the

men, and four of the women. In two male cases alcohol and

trauma and alcohol and infection were associated. In one male

case bromides, and in a female chloral and bromides, seemed to

be the active causes. In one female the trouble started following

an induced abortion with probable infection and exhaustion. In

another, worry, grief and ill health.

The onset in 13 cases was acute, many times resembling de-

lirium tremens at first, which became chronic. To be exact, the
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onset in these was three weeks or less. In six cases the symptoms

developed in from four to seven weeks, and in five cases they

were several months in making their appearance.

In 62 per cent there were decided pupillary changes and in 87

per cent there was reflex alteration.

The neuritis was so marked in nine of the males and five of the

females that the patients could not walk or help themselves in any

way. Seven of the male and one female case did not have hallu-

cinations. All but one (a female) showed fabrications, this one

case having passed beyond that stage. All but this same case

showed disorientation, retention defects and amnesia.

Twenty or 83 per cent recovered, 15 males and five females.

One male only died, the cause being lobar pneumonia. Two
females died, one of these having a severe chronic nephritis, the

other being the case already reported under pathology.

Seven cases, two being women, were lumbar punctured, the

spinal fluid findings being in each negative.

The importance of a careful differential diagnosis cannot be

emphasized too strongly. Even with a fairly accurate anamnesis,

one cannot always feel certain that the case is one of Korsakoff's

psychosis, and without a good anamnesis the difficulties are multi-

plied. When it is seen that in the writer's cases 62 per cent

showed pupillary changes, e. g., either irregular, unequal or slug-

gish in reaction, 87 per cent reflex alteration besides tremors,

writing and speech defects and incoordination, and frequently

these physical signs are accompanied by expansive ideas, the

possibility of confounding Korsakoff's psychosis with general

paralysis is apparent.

In this connection it is interesting briefly to note two cases of

the series. The following is not included among the 24 already

mentioned.

Psychosis in Z. T. Colored, male. Age 49. Widower. Laborer.

Family History.—Negative so far as known.

Personal History.—Early life not unusual. Received a public school

education and possessed ordinary intelligence. Has been drinking more
or less all his life, for ten years to excess. Never arrested for dis-

orderly conduct but frequently warned. Has been employed as a laborer,

waiter, porter, etc. Agreeable disposition. Provided for his family.

Onset.—About four weeks before admission. Had been drinking to

excess and had a convulsion about that time and another September 25,
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1910. Was confined to bed and attended by a physician. A few days

later was restless, violent and restrained. Gradually became more quiet

and able to be on his feet, but weak and not right mentally.

Admitted to the New Jersey State Hospital October 20, 1910. Was
disoriented.

Physical Examination.—Thin in flesh, poor muscularity. Sways when
walking without assistance. Romberg symptom present. Speech defect.

Tremor of extended fingers and toes. Patellar reflexes exaggerated.

Tenderness over nerve trunks and muscles of upper and lower extremities.

Mental Status.—He was usually quiet, at times restless, wanting his

clothes to go to work, etc. Talks spontaneously and answers questions

relevantly. His mood was agreeable; at times he would become emotional,

readily shedding tears. There were marked fabrications. Complete dis-

orientation. No insight.

The diagnosis at first favored was Korsakoff's psychosis.

The fabrications continued but were not so marked.

His physical condition seemed to be improved. On January 25, 191 1,

he had a convulsion which was at first attributed to ursemia. The urin-

alysis, however, did not confirm this. He recovered to his former condi-

tion and lumbar puncture was performed. The spinal fluid proved

positive for general paralysis, there being 293 cells to the cmm. The
patient finally died and autopsy confirmed this diagnosis.

About the same time the following case was presented at staff

meeting making a striking contrast to the above

:

N. A. Psychosis in white man. Age 56. Married. A motorman.

Family History.—Negative except for the fact that his wife had three

miscarriages.

Personal History.—Childhood and early life negative. Has worked at

several occupations, farmer, engineer, etc. For the past 15 years has been

employed as a trolley motorman. Married at the age of 24. Has never

used alcohol. A steady and industrious workman. Always got along well

with his wife. For the past 15 years has had a sore on lower leg which

would break down about once a year. Had a bad attack of pneumonia

last winter.

Onset.—Gradual. About ten weeks before admission began to talk and

act a little queerly. Was obliged to stop work at that time because he

was ill and nervous. Was quite restless. Must be moving about all the

time. Had been given considerable bromide by physician's prescription,

the same being renewed several times. About three weeks before admis-

sion became profane, talked of having large sums of money, owning a

hotel at Atlantic City. Was at times emotional. Hallucinations of sight

were present. Feared his imaginary money would be stolen. Showed
fabrication.

Admitted to the New Jersey State Hospital January 24, 191 1. Dis-

oriented.
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Physical Examination.—A well developed white man. Numerous white

pitted scars over back and chest and arms. Ventral hernia at site of old

abdominal operation (12 years ago for intestinal obstruction). No scars

on genitals. Smell defective. Left pupil slightly larger than right. Reacts

more sluggishly. Neither pupil gives a prompt reaction. Taste defective.

Sense of position poor. No tenderness over nerve trunks or muscles.

Patellar reflexes absent. Other reflexes are diminished. Balancing power

very poor. Unable to walk in a straight line with eyes closed. Tremor
of tongue and fingers. Writing and speech defects. Speech of scanning

type. Heart sounds muffled and indistinct. Pulse slow and irregular.

Urine contains albumin and casts.

Mental Status.—Restless, difficult to keep in bed, headstrong and

obstinate. Disoriented. Memory defects. Emotionally changeable. At
times exhilarated and often tearful. Expansive, ideas of possessing wealth.

Fabrications, speaking of having been at various places, seeing various

people and having different imaginary experiences.

From the marked physical signs and expansive ideas general paralysis

was favored at the first presentation, but lumbar puncture was negative.

The negative spinal fluid findings made the diagnosis Korsakoff's psychosis

necessary. This patient finally made a complete recovery.

Thus, very graphically, the difficulties at times experienced in

differentiating polyneuritic delirium from general paralysis and

the important laboratory aid to this solution are shown.

A number of cases of Korsakoff's psychosis were lumbar

punctured and pleocytosis was never discovered. Certain writers,

I. M. Dupain and G. Lerat, claim to have found lymphocytosis in

polyneuritic cases, but they have not recorded any differential

cell count which would be important in such circumstances.

The possibility of Korsakoff's psychosis occurring in a general

paralytic has been demonstrated.

The case Z. T., already cited, might be considered one of this

kind. Kraeplin showed the association of these two conditions.

Henderson of the New York Psychiatric Institute reported two

such cases, one in 1909, another in 1910. One of these was a

hack driver, 54 years old. He had a double wrist and foot drop,

tenderness over calf muscles, marked exaggeration of the tendon

reflexes. Pupils reacted promptly to light and accommodation.

There were memory disturbances. The polyneuritic symptoms

disappeared in a week's time.

The lumbar puncture showed a pleocytosis, positive globulin

reaction and positive Wassermann of the blood serum and cerebro-

spinal fluid.
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Cases of this sort are the exception, however, and it is generally-

conceded in this country at least that lumbar puncture in polyneu-

ritics shows no pleocytosis, thus making this diagnostic aid of

vital importance.

Senile dements may fabricate and present amnesia and memory
disturbances similar to those found in polyneuritic delirium. In

senile cases, however, the gradual onset, age of the patient, con-

tinued progressive deterioration, absence of neuritic symptoms,

serve to differentiate this condition.

Certain traumatic psychoses, according to A. Meyer, present

features of the Korsakoff's symptom complex, especially the

fabrications and memory disturbances.

The following case very aptly illustrates the complication of a

trauma

:

E. W. White. 48. Widower.

Family History.—According to patient, father and brother alcoholic.

Personal History.—Patient picked up June 2 along trolley track with a

fractured skull, punctured wound. Taken to Mercer Hospital where skull

was trephined, left frontal prominence, and a small piece of bone re-

moved. Patient became violent, was disoriented, evidently fabricated.

Onset.—June 2, so far as known.

Admitted to the New Jersey State Hospital June 19, 1910. He was

talkative, good humored. Disoriented. Fabricated.

Physical Examination.—A fairly well nourished white man, height 5

feet 8 inches, weight 147 pounds. A history of venereal scars probably

chancroidal in nature. Irregular scar about six inches long forming a

flap over left eye, surrounding an irregular depression in skull, left

frontal prominence, following trephining. Pupils unequal, left a little

larger, irregular in outline, do not react to light. Unable to test well for

accommodation. Slight external strabismus. Tactile, temperature and

pain sense acute except in region of scar, left side of forehead. Con-

siderable pain and tenderness upon pressure on calves. Reflexes less

active on the right. Station unsteady. Swaying to left in Romberg posi-

tion. Gait unsteady and staggering. Muscular power of legs seems

diminished, does not keep them flexed well. Some difficulty in pronounc-

ing " Peter Piper." Does not sleep well. Heart sounds weak and indis-

tinct. Pulse 68, small, compressible, rather weak. A history of hemor-

rhoids. Liver dullness extends to umbilicus. Urine : light straw, turbid,

1010, acid : microscopically, bacteria present.

Mental Status.—A little restless and confused. Disoriented, fabricating

freely according to suggestion until about July 4, when he became oriented

for time and place. Mood, rather happy. Amnesic period for accidents

and events following same. Confused in his accounts of his previous life.
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Memory poor but improving. Retention fair. School knowledge fairly

good. Insight and judgment defective.

It was learned from his employer that he drank to excess.

From the history of alcoholism, neuritic physical signs above

enumerated which seemed to be clearing up, confusion, dis-

orientation, marked fabrications, defective insight and judgment,

alcoholic polyneuritic delirium, Korsakoff's psychosis was favored.

General paralysis would have to be considered but was ex-

cluded by recovery and discharge August 15.

The influence of the trauma was thought to be incidental or as

the exciting cause. In the light of A. Meyer's teaching, however,

it may be questioned whether or not the trauma was the cause

of the peculiar delirium.

One case (McG.), age 65, on account of a history of several

periods of unconsciousness, apprehension, irritability and partial

disorientation with defective insight, arterio-sclerotic brain dis-

ease was considered. Later on, however, fabrications developed,

the symptoms finally clearing up in the course of two months,

and the patient was discharged, the diagnosis being Korsakoff's

psychosis.

A mistake was probably made in the case in the first place in

considering arterio-sclerotic brain disease without sufficient

evidence of shock or with no residual focal symptoms of the same.

A brief recital of some of the opinions as to prognosis dis-

closes a decided difference among the various writers. The
leaning seems to be toward a bad prognosis and practically all

have been unanimously guarded in their expressions.

Paton states that " certain writers hold that complete recovery

sometimes takes place, an affirmation which I am at present un-

prepared either to accept or reject."

Hurd reported five cases with only two recoveries. In his

monograph Hurd says he thinks " with persistent care and intelli-

gent treatment, the prognosis may be made better than usually

considered."

Stanley says in a recent paper " the prognosis is unfavorable.

The disease rarely if ever terminates in complete recovery and

may prove fatal in its early or later stages. The course is apt

to be prolonged, resulting in the most favorable cases in more or

less impairment of memory and emotional deterioration."
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Kraeplin states " some patients recover after several months.

Sometimes an incurable mental weakness is developed."

Other clinicians go so far as to say they have never seen a case

of Korsakoff's psychosis make a complete recovery.

In the present series of cases it has been stated that 20 out of

the 24 recovered. Most of them left the hospital and resumed

their former occupations, to all appearances being in as good

condition as before the psychosis. Of course, " if the persistence

of some slight psychic defect " should make it necessary to call

the case not cured, as Paton suggests, probably a majority of

alcoholics would be so considered, as doubtless all have suffered

some deterioration. One case remaining in the hospital is that

of an old colored man with no friends to take care of him outside,

but who is now in a normal mental condition. One of the 24 is

still in a more or less delirious condition. Two of the three

deaths could not be laid to the polyneuritic condition altogether,

as one was caused by lobar pneumonia, the other by severe chronic

nephritis.

In view of spinal fluid findings one may perhaps account for

some cases of reported recovery of general paralysis by the possi-

ble fact that those cases were Korsakoff's psychosis in which

lumbar puncture was not performed. And vice versa, some cases

of Korsakoff's disease which failed to recover may have been

general paralysis in which also lumbar puncture was neglected.

It is the writer's opinion, therefore, that the prognosis in

polyneuritic delirium is generally better than has been stated in

the books. It must be remembered the patients may die " during

the delirium from some intercurrent complication " such as

pneumonia or nephritis.

Active and careful nursing and general treatment will do much
to improve the prognosis. Rest in bed is imperative and the

prompt withdrawal of all alcohol indicated. A diet of milk and

broths, plenty of water internally, remedies to stimulate the excre-

tory organs, hot packs or warm baths if necessary for sedative

and eliminative purposes, purgatives all have their routine uses.

For profound toxaemia enteroclysis of normal salt solution is

effective. The usual sedative remedies, e. g., the bromides,

chloral, etc., are to be used as indicated, as also the hypnotics

trional, sulphonal and veronal. As the delirium passes away and
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if there is much heart weakness during the active delirium the

stimulative effect of strychnine and digitalis is beneficial.

During convalescence, massage and passive motion are neces-

sary to overcome the effects of the neuritis. Daily suggestion

and correction of the patient's false ideas are useful in hastening

the restoration of his mental equilibrium.

In conclusion, there is no doubt in the writer's mind that Korsa-

koff's psychosis is a distinct entity, at least from an alcoholic

standpoint.

It must be admitted, however, that the symptom complex, t. e.

memory disturbances and fabrications, is seen in other conditions,

but an analysis of the cases should usually serve to differentiate

such conditions. Again, it has been shown that Korsakoff's

psychosis may be present in combination with some other more

chronic and lasting disease.

The prognosis would seem to be more favorable than usually

stated.
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Psychology is a discipline of undue hopes and uncritical

scepticism. Just at the present time the optimistic point

of view is gaining the upper hand. It has been a hard

battle, which in fort} years time has elevated psychology

from a Cinderella science domiciled in one room at the

Leipzig University to palace -like institutions such as for

instance the Harvard Psychological Institute, and what

more, has caused other branches of science previously

either indifferent or opposed to psychology, to become
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desirous of allying thenselves with the latter, — chiefly

the pedagogic, medical, and the legal sciences.

It is in reality wonderful to trace the development of

psychology. In this short period ol time, not only has

theoretical psychology arrived at a high standard of deve-

lopment, cultivating the knowledge of fundamental psy-

chological experiences and forwarding the analysis of com-

plex psychological processes by resolving them to their

elements, but it is now preparing ground for the differen-

tiation of applied branches of psychology. The psychology

of children, pedagogical and criminal, religious and medical

psychology have now begun to earn their own living.

Medical Psychology has even begun to split itself into

two sub branches: psychopathology and pathopsychology. 1
)

Although psychopathology is a broader term and although

as a rule, a pathopsychologist must be primarily a psycho-

pathologist, the ultimate purpose is different. While the

first one tries to utilise the psychological experience in medi-

cine, especially in psychiatry, the latter tries to illuminate

normal processes by comparing the normal with abnormal

phenomena, thus getting a better knowledge of the former.

It is like importing raw psychological material into the

Medical Realm and exporting in exchange the same sub-

stance as a wrought product into Psychology.

Unfortunately, the unexpected and unequaled develop-

ment of psychology has intoxicated many up to now cri-

tical, cautious minds of skillful psychologists, has made

them impatient to get "results" and draw practical conclu-

sions. What is worse however, psychology is obliged to

pay a severe penalty for once being a domain open to

everbody. While no one in physics for instance or che-

') The proof of interest which normal psychology is taking in ab-

normal psychology, is shown by the necessity for a special maga-

zine for psychopathology, "Die Zeitschrift fur Pathopsychologies

which has just made its appearance. All eminent german psycho-

logists are contributors; France is represented by Janet and Berg-

son, american scientists by Muensterberg.
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mistry would dare to enter into serious research work

unless armed with a thorough knowledge of theory and

practice, psychology is open to everyone. No licence is

required, or rather a short course at some laboratory, a

few books, suffice to qualify as an expert in psychology.

It is however still worse. While a chemist trained in

organic and anorganic chemistry would never dare to

enter into research work in biological chemistry without

making himself perfectly acquainted with biology, a psy-

chologist seems justified to investigate the pathological

phenomena of psychology without becoming acquainted

with pathology. I do not need to add that even the one

year psychologists aspire to utilize the fragments of their

psychological knowledge in different other branches. The
result of such a procedure is disastrous, as I pointed out

in one of my previous papers with reference to Wundts
criticism on Meumans work in psychological pedagogics 1

),

which he described as pernicious to the "entente cordiale"

of psychology with other branches of science. No doubt,

that at the present time, enthusiasm about psychology

is great, but even nowadays the more sober scientist,

especially in medicine, is beginning to retain a cool reserve.

There are enough enthusiasts in psychology; I am selec-

ting the more ungrateful part of the pessimist, who will

try to put a scientific brake of critical consideration even

there, where success seems to be beyond doubt. I am
doing this however in the spirit of the highest optimism,

that there are at the present time points of true cognition,

which will be able to stand any possible epistomological

criticism and that, helping to correct available mistakes,

the union of psychology with medicine will be an ulti-

mate one.

One of the most sensational psychological attainments is

the so called Binet Simon test chiefly introduced and modi-

*) The Detection of a case of simulation of insanity. Journal of

abnormal Psychology, 1911, Vol. 6. Also compare Wundts Psycho-

logische Studien, 5, 1910.
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fied for use in America by Goddard. x
) I must assume that

the reader is acquainted at least with the general outlines

of this test and knows about the excellent research work
made by Goddard in normal children. I shall neverthe-

less in order to make clear the genesis of the test, sketch

an outline of its original purpose. The french psycholo-

gists Binet and Simon prepared this test primarily for the

use of normal children, in order to gain a more exact

and uniform basis for placing children in the correspon-

ding school grades. The necessary assumption for the

arrangement was the uniformity of conditions, under which

a child of a given age was supposed to be. A child for

instance, of the age of nine, should have according to the

arrangement of french schools such and such knowledge;

the tests were made a posteriori with a selection of the

highest percentaged questions, answered by children of a

given age. Having a practical point of view in mind, this

test has been of the greatest value in France and could

be easily applied as a routine examination of children in

any country, with the neccesary modifications. Although

native ability plays an important role in such a test, the

training is an essential condition of the child's success. If

a child failed, and was retarded for instance two years

the Binet test would diagnose the case as "retarded",

without giving the cause for retardation. Such a retarda-

tion might be due to mental dullness — an inborn con-

dition — or to lack of previous educational experiences,

to sickness, adenoids, psychopathic timidity and nervous-

ness or other more accidental causes. It is even possible

that one should attribute to a child which is only one year

behind his norm according to the B. S. test an especially

l
) A. Binet and Simon. Les developpements de 1' intelligence chez

les enfants. L'Annee Psychologique Nr. 14, 1908.

L'intelligence des imb6ciles, ibid 15, 1909.

H. H. Goddard.— & measuring scale for intelligence; The Training

School, 6, 1910. The Binet Simon tests of intellectual capacity,

ibid 5, 1908.
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good native mentality, as he in spite of some cause (epi-

lepsy for instance, as we shall later have the opportunity

to see) 1
) has fallen no more than a year behind.

We thus see, that difficulties arise even in dealing with

normal children and that even in public schools, this test

would cause teachers who lack a psychological or more
mportant even, a medical knowledge, to commit graver

mistakes with the Binet Simon test, than they otherwise

would. I can however say, that every teacher — pro-

vided he is of the same sex as the child — , would be

able, when properly instructed, to apply the test under

one condition, that the answers should be recorded ver-

batim, scored with the aid of a stop watch. The real

problem, however should begin at this point, and every

child having the record of failure, that is, every child

having the same opportunity as the others, which would

fail, should be turned over to a psychopathologist (with

medical knowledge) who would have the task to investi-

gate the cause. Thus applied, the Binet Simon test even

in it's present form would be of great value, as it would

lead to the individualisation of pedagogical attention and

would result in proper segregation. Such a procedure

however, would under the present arrangement of the test,

although pedagogically interesting and valuable, be of little

use to the scientific phase of the problem.

The apparent success of this test with normal children

led the french psychologists to apply it as primarily divised

for pedagogical purposes and for the use of normal children,

to abnormal ones. They did not even stop at the using

of this test upon children, but thought is possible to apply

it to adults as well. 2
) The necessary hypothesis which

led them to such an application is a psychogenetic point

of view, that imbeciles reach a certain maximum of deve-

J
) Cmp. case 7 on page 32.

*) A. Binet and T. Simon. Langage et Pensee. L'annee Psycho-

logique 14, 1908.
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lopment and then stop for ever and that therefore, an im-

becile of twenty five years may be compared with a child

of five, if such an individual fails in the test devised for

a child of six. Kuelpe 1
), justly questions this point of

view, claiming that one has no more right to compare im-

beciles with normal children of a certain age, than to

claim that dwarfs are physically children who did not

develop above a certain age. This point of view is in-

deed not new. Wildermuth 2
) tried to adapt this point of

view to idiots, but failed to convert others to his mode of

thinking. Let us consider the case of an imbecile of

eighteen, whose mental age according to the Binet Simon

scale is six years. As a rule such a low grade imbecile

is far below a normal child of that age regarding adapt-

ability to new surroundings, or ability for learning or being

trained. He may exeed on the other hand a normal child

in the knowledge of money, counting etc., which know-

ledge he has acquired during the twelve years of addi-

tional life. Finally, the sexual maturity will disclose a new
life of inner psychic experiences unknown to the child.

The same dissimilarity exists between a child and a dwarf,

who is rather a caricature of an adult's body; in like

manner the imbecile's mind is a caricature of a normal

adult's mind.

This objection to a grading like the Binet Simon could

be overcome, if instead of years, a system of grading in-

dependent of age would be substituted. For instance, a

given complex of tests would indicate a certain grade of

development. The same complex with graded difficulty

would indicate a higher degree of mentality. Such a

grading would necessarily be a quantitative one in most

1

)
Kitelpe, Psychologie und Medizin, Zeitschrift fur Pathopsycholo-

gie; i. Band, 2. und 3. Heft. Compare also an article of Revault

D'Allonnes, in Journal de Psychologie normal et pathologique, 1911,

in which article he strongly opposes this parallelism.
2
)
Compare Kraepelin Psychiatrie Vol. 2, paragraph on idiocy.
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of the tests. The Binet test has some of it's tests arranged

in this way, such as for instance the impressibility test for

words and digits, unfortunately without a systematic arrange-

ment. In such an arrangement the grading would also be

artificial, but it would do away with the confusion, es-

pecially among laymen, that imbeciles are children with a

stunted development.

Another strong objection to the Binet Simon test is the

haphazard arrangement of the questions. We miss an

appeal to specified mental abilities, like memory, percepti-

bility, linguistic expression etc. for each age. The child

of six years for instance should repeat sixteen syllables.

This test does not appear again before the age of twelve,

in which the child is supposed to repeat twenty six sylla-

bles. Is it of no vital interest, how quickly this ability

developes in children between the age of six and twelve?

If it is true that a child of eight is able to reproduce only

two facts from a story once read and a child a years

older six facts, is it of no interest to know, whether this

great improvement is due to the rapid development of the

childs memory, to a better understanding, or to an ability

for linguistic expression. Why again is this test disconti-

nued for the following ages? Is there no age limit, in

which a child not only could but should repeat this story

correctly and exactly? It is a so called "Aussage" 1
) test,

which has gained lately great interest for itself in psycho-

pathology. These examples are but a few out of many
ones.

All these objections are of psychological character. There

are others of more formalistic character, to the effect, that

some questions are too easy, others too difficult for the

pertaining age. As I myself have not worked with normal

children and as besides, all workers along this line have

l
) A separate article regarding the evidence test as comparative

study of normal and abnormal, gained by the help of a moving pic-

ture device, will soon follow.
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recognized this fact and made systematic objections and

suggestions, there is no need of dwelling on this subject. 1
)

Hence, there are many objections to the Binet Simon
test even regarding its application to normal children, those

arising in its application to abnormal children must ne-

cessarily be increased.

Imbecility is a collective diagnosis of many conditions

not only dissimilar regarding etiology but also in its mani-

festations. It is often difficult to differentiate where the

imbecility ends and the normal dulness begins. Psychiatry

calls imbecility an abnormal state of mind with a mani-

festation of inferior intellect, a state which is either of

congenital origin or which had its origin in some patho-

logical conditions occuring in earliest childhood.

The latter conditions are strictly taken cases of dementia,

it is however impossible to distinguish, especially from an

anamnesis taken later in life, such a condition from infan-

tile imbecility if it existed, as the impressions gained

before the age of four are as a rule entirely forgotten. If

for instance, a child becomes blind before the age of four,

there is no difference between his blindness in later life

and that of a person with congenital blindness. Both are

unable to have any visual sensation or representation. If

a person however becomes blind after the age of four, he

his able to have visual images, be it only an idea of dark-

ness. It is in like manner with imbecility. It is a defect,

a minus, which descriptively could well be explained by

the word amentia 2
), in opposition to a process of a diseased

') Compare O. Decroly and J. Degand. La Mesure de l'intelli-

gence chez des enfants normaux dapres les tests de Mm. Binet et

Simon; nouvelles contributions critiques. Archives de Psychologie,

9, 1910.

Also G. M. Whipple, Manual of Mental and Physical Tests. Page 514

and following.
2
) The term Amentia which indicates the absence of mind, as the

opposite to Dementia indicating the process of elongation from (once

a normal) mind, is a term for a long time in use in the english
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mind, dementia. A priori we must say, that there will be

a vast difference in those conditions, and we can perceive

that a conventional test like the Binet Simon test would

not be able to make any differentiation, as it is theoreti-

cally feasible that an imbecile, reaches a certain degree of

development, whereas the dement deteriorates apparently

to the same point, both resulting in the mental age let us

say of six.

The one diagnostically important point in imbecility is

the impossibility of any marked improvement and the lack

of the capacity for gaining knowledge by experience. The
memory and an ability for gaining even an extraordinary

mechanical knowledge of facts can however be intact.

I remember seeing in Rome N. Y., at the Custodial Insti-

tution, an imbecile of a very low grade, who was able to

recite the capitals of all the states and knew a great many
historical data. These facts he repeated however, in a

parrot like manner without inner understanding *). To make
a diagnostical point of calling imbecile all those who are

three years retarded in the Binet Simon test, means to

create a new diagnosis, only valuable in its application to

the Binet Simon test. There is no doubt, that there is a

possibility of training an imbecile along some lines, where
mechanical knowledge or memory is concerned, so that an

individual whose grading was dependent on mechanical

terminology; unfortunately Meynert usurped this term for a diag-

nosis of a disease hitherto known as Acute Confusional Insanity.

As Amentia in its specialized term became acclimatized in the

last few years in the american psychiatrical nomenclature and is in

use in some of the newest handbooks on psychiatry (for instance

in Paton's book) it is better in order to avoid confusion to abstain

from the usage of this term in its original meaning.
x
) Another still lower grade imbecile had an extraordinary musical

talent being able to play correctly any piece on the piano which he

had once heard. In our own institution we have a boy of ten whose
mentality is not higher than a high grade idiot and who also shows a

great musical ability. Another patient has a marvelous memory for

data and names.
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appliance and diagnostication, after a certain training would

test perhaps no more than a year or two behind his age

after aweek training thus reaching the degree of backwardness

or dulness. As on the other hand, a dementing process may
set in slowly in a child (juvenile paralysis, dementia praecox,

impossible to perceive in their initial stages, without mentioning

epilepsy) a previously normal child might be classified as

an imbecile. As we previously mentioned, imbecility is a

well defined although not always an easy diagnosis and

the Binet test is not adaptable to the making of a diag-

nosis of imbecility. Pedagogical psychologists too easily

lose track of the fact, that imbecility is a term of pathology

and not simply a gradation of mental ability. Such a

diagnosis should be left entirely to a medical psychopatho-

logist 1
) We do not make a diagnosis based on the tests

alone but on the whole clinical picture which must corre-

spond to the finding of the test. If we find sugar in urine,

this fact is not sufficient to make the diagnosis of diabetes.

We can however speak of a condition of glycosuria; it

may be accidental, due to an unusual amount of sugar

consumed or to some transitory pathological cause. The
pathologist making the test would simply state the fact

without making a diagnosis. Again, the finding ol diph-

theria bacilli in the throat does not necessitate the person

having the disease. A diagnosis is a logical process of

elimination, of narrowing the premises to only one possible

conclusion. Therefor, not only this test, but any test

what so ever, should not solely be taken into consideration,

but a person's reaction to the necessities of life, his be-

haviour under unusual circumstances, and finally one should

*) In other words, the treatment of a subnormal child could be

well left in the hands of pedagogical experts, the abnormal one

belongs to the care of physicians. On the other hand however even

in the treatment of subnormal children, the teacher would do well

to consult a mental expert and vice versa, a physician could not be

sucessful in the development of abnormal children, without the

cooperation of pedagogues.
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1

study the surroundings among which he was brought up
in other words make a careful study of his life. It is not

right to make a diagnosis of imbecility from the comparison

of for instance a child of lower race with a higher one.

It may be inferior as to race, but be up to the mark, for

its own racial standard. This caution is especially imperious

in America, where children of so many races and natio-

nalities are brought into consideration.

After this critical synopsis, we may now turn to our

own investigation. The Binet Simon test has been used

on all patients at the New Jersey State Village for Epi-

leptics. It was applied in about three hundred cases by
Dr. Wallin who recently published the result of his investi-

gations in the „Transactions for the National study of

Epilepsy", and it has been revised and supplemented by

me. Three hundred and ninety eight cases were taken

into consideration, three hundred being adults, and ninety

eight children under sixteen 1
).

Wallin found, that 5. 7% °f au" epileptics were idiots,

27- 3% were imbeciles and 61.5% were morons, (only

slightly feebleminded) in other words, not taking into con-

sideration the grades of feeblemindedness 5. 7 % were idiots

end 88. 8% were imbeciles, and hardly 5 x
/2 % were either

*) Dr. Wallin made the tests especially valuable for a statistical

investigation because of the fact that he not only registered the

answers to the questions devised for the given age but he would

apply all tests to each patient. I followed his example.

In making statistics, he took as a differential age between „ child"

and „adult", the legal distinction: the age of 21. This distinction does

not seem to me justifiable. From a psychological point of view

there is no real difference between a boy of 21 and 22 years. No
doubt that there is not a sharp line drawn where the mentality of the

child stops and that of the adult begins. As puberty however causes

a descided change in a persons physical and mental appearance, the

age of sixteen, in which all children of both sexes normally in our

climate gain sexual maturity, thus becoming „men and women",

was selected as the dividing line, inasmuch as the Binet Simon test

does not test over the age of 12.



12 DR. EDWIN KATZEN-ELLENBOGEN.

retarded or normal, the actual test being only applicable

up to the age of twelve, as the test originally devised for

the thirteenth year and later transferred to the fifteenth,

is not reliable and much too difficult. Judging from his

conclusion, Wallin realized, that there is an essential

difference between epileptic and „amented" imbeciles. 1
)

By comparison with Goddard's results he thought to ascer-

tain that, the mind of epileptics is higher than that of

simple imbeciles, as Goddard's list of distribution shows

that in almost the same number of Vineland patients 19.

2

were idiots, 54.0 were straight imbeciles and 26.0 were

morons. The majority of patients were imbeciles while

the majority of epileptics at Skillman were morons. My
reasons for not subscribing to this classification, are evident

from the above. Epileptics are not imbeciles but demented.

It is a problem in itself to find out how many epileptics

are congenitally feebleminded and how many are demem-
ted, having previously a normal mind. The best proof

against such a classification is the fact, that, while in the

series of tested imbeciles, who remained in the institution,

the diagnosis would probably be constant, the same epi-

leptic material would show year by year a lower grading,

that is if the diagnosis were based only upon the Binet

1
) „It is apparent that there is a striking difference between epi-

leptic degenerates and feebleminded retardives in the matter of

intelligence. The intellectual superiority of the epileptic defective

is conspicuous." Transactions of the National Association for the

Study of Epilepsy. 191 1, P. 36.

If Wallin unterstands by the superiority of epileptics over imbeciles

their congenital potential ability, I should agree with him. It is

however selfunderstood that if the inborn defect in some epileptics

is due to epilepsy, in other words if those epileptics who are also

congenitally mentally defective would only be taken into comparison

their superiority would be at least very problematic. As the phycho-

logical comparison of these, with those otherwise imbecile is only

permissable as I will have the opportunity to sustain in the latter

part of the paper, Walluis assertion can only be interpreted in the

sense that epileptics are in the greatest majority not congenitally

feebleminded.
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Simon test and were made an arithmetical procedure of

summing up the tests correctly passed and the failures.

A striking example of this will be shown later. x
) The diag-

nosis therefore would be variable. However, in order to

compare to some degree the mentality of dements it would

be permissable to make a diagnosis allied to idiots, to im-

beciles and to morons. The analogy however would be

but very superficial as between the mind of a demented

and amented person there are just those differences, which

make it worth while to insert the psychological probe as

deep as possible, in order to study these essential diffe-

rences. Walliris assertion, that the mind of epileptics is

different, is not sufficient and the confusion of welldefined

termina unjustifiable.

To statistically study the percentage of failure in a given

test, is of promising interest regarding the finding out of

the direction either of the defect or the deterioration. Let

us first review the mental characteristics of chronic epilep-

tics as they have been clinically observed, in order to

ascertain, whether the clinical observation is parallel with

our findings. We can disregard the mental manifestations

due directly to seizures and only review those symptoms
which are apparent in the periods free from seizures.

The consciousness at these times is clear, the patient is

able to recognize his surroundings and react sensibly. The
process of thinking, however is greatly prolonged, as

association experiments can prove, their interest is steadily

narrowing, finall}' confining itself to their own person,

making them egotistic, peremptory in their desires and

hypochondriacal. It is therefore hard to gain their interest

in anything outside of their own bodily wellfare. Their

conversation and mode of expression is stereotype. The same
jokes are made da}r by day, the same arguments put forward;

the are unable to give a straight answer, but lose them-

selves in their narratives, in circumstantial details. No new

J

) See ca9e 6 on page 31.
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experiences are gained, or only in great limitation. However
an epileptic, in opposition to other forms of deterioration

is able to utilize his previously acquired knowledge, al-

though in narrowed limits.

This short description is not necessarily true of all

epileptics. Many of them suffer but little from their afflic-

tion, at least in their intellectual sphere, others again show
a residual permanent impairment of memory and reach a

degree of dementia, which is equivalent to the lowest

degree of idiocy; this latter is often the case, when epilepsy

starts in childhood.

We at once, from the above given clinical picture are

able to perceive the difficulties in the application of the

Binet test to epileptics. A steady, tense, attention and

interest is an essential condition even in normals. To gain

it in children is an art in itself, "the child must always be

won", ".
. . ." at all events get down to the level of the

child", according to the instructions of Goddard. To do this

an experience with children and a knowledge of child

psychology is a conditio sine qua non. The same is true

of epileptic or other psychic abnormalities. A knowledge

of their psychology, the knowledge of different psychopathic

manifestations, bearing no reference to intelligence, is essen-

tial to the understanding and the applying of the test. The
general psychomotor retardation which in many cases in-

creases to mental inhibition, a priori excludes the con-

sideration of time limit, which is assigned for normal people

as applicable to epileptics. We know for instance, that

the retardation of thought process, and even an inhibition

is not necessarily due to defective intellect, and while this

symptom is most pronounced in Manic Depressive Insanity,

patients suffering from this disease do not undergo any

loss of intelligence. This difference is very essential. While

there are many conditions of the mind which resemble

each other the ones are temporary and capable of recovery,

the others such as dementia implie a permanent damage to

the mind.
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This factor therefore calls for the modificatian of the Binet

test application, as not the time required, but the modus
of work must be taken into consideration. Another obstacle

in epileptics is their lack of previous educational advan-

tages. Most of the children committed to the Village can

neither read nor write, thus making it impossible to apply

many tests, which are based on that elementary knowledge.

As a rule epileptics with severe convulsive manifestations

are not admitted to public schools and seldom get a home
education: They are, for this reason, entirely unprepared

to solve any mental problem. Finally, some of the failures

are due to the lack of interest of analphabets on the whole,

and institutionised patients in particular. To these failures

belong questions of age and date. In taking histories, in

my capacity as physician at the Danvers State Hospital

for the Insane, I had the opportunity to observe that for in-

stance the illitterate Irish or Jewish informers were utterly

unable to give either their own exact age or that of their

families. If they knew their age within the limit of five

to ten years, it was the best they could do. If therefore,

patients especially adult women are unable to tell their age,

it should only be recorded as a failure, when an absurd

answer is given. For instance, when a person of thirty

would give his age as sixteen or fifty etc. The same

remark is applied to the knowledge of the date. We are

well aware, how easy it is to lose track of the exact date

even in or own cases, just as soon as we cease reading

newspapers, writing letters or otherwise fail to do some-

thing which habitually recalls to us the date. If therefore

a patient has an idea of the date, it should suffice for the

judging of his intellectual ability, whether or not be is

capable of grasping the meaning of the same.

Let us direct our attention to table. 1
) The Binet Simon

test as devised in 1908 is printed there with the per-

centages of failures, for each of the individual tests. For

the tests 54, 55 and 56, the percentage of correct

') page 41.
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answers are recorded, as these tests are the ones most

contested and criticised as much too difficult being either

too specialized or too much dependent on previous schooling.

The writing tests Nr. 23 and 33, were not taken into con-

sideration at all, as too many patients were illitterate. The
other tests which implied a knowledge of reading and

writing, were only checked as failures, when the given in-

dividual failed in spite of his knowledge of writing and

realing. Our list includes 300 adults (above 16 years of

age) and 98 children up to the age of 16 inclusive. The
age limit of 16 was taken for the reason that the 16 year

old individuals could still be classified under the circum-

stances as retarded to the age limit of 12, comprised in the

Binet Simon test. 1
) The number 98 decreased with the

higher age, as some of the children were under the age

of a given test. For the age 6 therefore the percentage

was calculated from the number 95, age 7 from the

number 92, age 8 from 90, age 9 from 87, age 16 from 84,

age 11 from 83, age 12 from 70, and for the last three

tests the percentages were reckoned out of 57 individuals

under 17, while the number of 300 adults was constant.

The percentage of failures for the test 1, — 24, is bet-

ween 4.5 % as a minimum and 30.6% as a maximum. Ho-

wever, the test Nr. 15, calling for a repetition of 16 syllables

which is passed normally by children of six years, shows

a percentage of failures as high as 65.3%! the repetition

of 5 numerals (test 25) has another high percentage of

failures, 43.3% >
onry 2

/s as high m comparison with the

previous one. Beginning with test Nr. 43 the percentage of

failures is over 50% with the maximum of 82.4% f°r the

repetition of a sentence with 26 syllables, followed by a

close second of the test 50, wich is a test of the repetition

of seven digits. Other tests which show a percentage of

failure of 80 % is the test for free associations (Nr. 49—8o.ii %)
and the test for inference (test 53, — 80.3%)-

By comparing the percentage of failures in children, we
') Compare former foot note, page n.
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shall see that with the exception of test Nr. 15, the percen-

tage of failures in children is higher than in adults, in the

tests 1, to 37. From the test 38 onward, the proportion

is reversed, as the adults failed oftener, that is with the

exception of test 41 and 42. In the tests 26, 35, 37 and 44,

the difference is less than 3% in favor of adults, while in

test 15, it is in favor of the children.

More than 50% of our patients failed in the test for im-

pressibility; regarding the relative percentage of children

and adults, the latter show a somewhat higher percentage

even in the test Nr. 15. intended for 6 year old children.

In the test Nr. 52, the difference is considerable, being 11%
higher. In the repeating of 5 numerals the adults have a

somewhat better record, while in the repitition of 7 digits,

i672 % more adults failed to respond. In remembering six

facts from a story once read, there is also a higher rate

of failures by 8% t0 the disfavor of adults.

The clinical observation of epileptics regarding memory
defects is thus confirmed by the Binet Simon test. On
the other hand, our statistics show, that this defect is

acquired and not inborn. Children under 17, although

many of them of very low mentality undoubtedly of con-

genital character show a better record regarding impressi-

bility, even in a test designed for children not older than

six years, while in a somewhat harder test the difference

is striking. This indicates that the memory ability in Epi-

lepsy deteriorates with age. The impressibility for digits,

if there are no more than five is somewhat easier for

adults; this is easily understood as adults are more familiar

with numbers and as on the whole, this test is easier than

the repetition of long sentences.

The most interesting percentage of failure, is the correct

arrangement of weights in their order of difference of

3 grams. No more than 21 out of a hundred adults were

able to do this test correctly, whereas 45 out of 100 chil-

dren succeeded. This test is quite easy, and a normal

person can do it without difficulty. Among those patients
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who failed, were men and women, who otherwise respon-

ded to most of the other tests. As there is a very large

difference in the ability to perform this test between chil-

dren and adults to the disfavor of the latter, we must

hypothetically assume therefore, that some condition deve-

lopes in epileptics with age, which interferes with the

ability for recognising smaller differences of weight. It is

not a matter of intelligence, as we observed those patients

to fail, whom we might call practically normal. On the

other hand, much more defective children were shown to

succeed. As the recognition of weight is due to inner

tactile sensations of the joints and muscles, our hypothesis

would be that a degeneration of that sensibility sets in.

We could speculate, that the state of tension and convul-

sive movements, clonic and tonic contractions due to seizures,

interfere with the normal functions of the joints and muscles.

We reserve for a later period an exhaustive study of the

sensibility of epileptics in that direction.

The retardation of thought process, found to be custo-

mary in epileptics is supported by the high percentage of

failure in test 47, and its preponderance in adult patients

is shown as well. The deterioration in this regard is pro-

gressive with the duration of the disease. In the testing of

more than 150 patients, I remarked, that the number of

repetitions is very large. This perseveration is however

otherwise noticeable. While giving to patients sentences

to repeat, if the interval between sentences was not long

enough, the patient, especially of a lower grade, was apt

to repeat either partially, or entirely, the preceding sentence

given him. The same is applied to numbers. This fact,

which will also bean object of special investigation, confirms

the clinical traits mentioned above. 1

)

x
) A casual observation made by one of the assistant physicians

at our institution (Dr. Gisela von Posivik) may possibly throw an

interesting light on the etiology of perseveration as being possibly

a retardation of transmission of stimuli to the sensoric brain centers.

A boy of thirteen extremely dull and probably congenitally defec-
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The power of combination and concentration is in epi-

leptics also a subject of deterioration. Here also our ob-

servations correspond to those made in clinics. It is an

effort for epileptics to concentrate their minds; in order to

solve test 45 or 53, an interest in the test is necessary.

An epileptic dement, becomes more and more passive and

slow in thinking, which again explains a better record in

children, than in adults.

The worse record of adults in some other tests is more

of external character. For instance, the higher percentage

of children, in test 46, may readily be explained by the

fact, that whereas the latter, who are admitted to the

State Village receive school education at our own special

school, the former adult patients, who never or for only

a very short time, have attended school, naturally have

greater difficulty in the above named test. The success is

therefore chiefly a matter of training. 1
)

In the easy tests devised for smaller children, the adults

show by far a smaller percentage. As we have seen that

the more difficult the tests relatively were, the better solved

they were by children, it proves, first, that the response

tive with severe serial epileptic seizures, and whose mental exami-

nation revealed perseveration in associations to a high degree, was
tested regarding his olfactory sense. When the valerian solution

was given to him to smell, he was unable to tell what it smelled

like. When menthol was given, he first said „I dont know". After

the withdrawal of the bottle he said, „it was like white candies".

The essence of cloves was then given, to which he answered „it

smells like white peppermints". Finally when Asa Foetida was
demonstrated he promptly said," it smells like red roses; (the essence

of cloves the stimulus given him before Asa Foetida, has really a

slight resemblance to the smell of red roses). A few seconds after

the withdrawal of the bottle with the disagreable ingredients, the

latter came to his consciousness which was markedly evident from
his facial expression which showed disgust. The same patient showed
an identical peculiarity regarding gustatory sensations.

') This proves that it is justifiable to maintain schools in epilep-

tic insitutions.
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of many individuals, is dependent on training received in

later life, and second, that persons if feebleminded do deve-

lope within certain limits during later life, as undoubtedly,

among our patients there are quite a number of those who
besides being epileptic are also congenitally feebleminded,

and who even in spite of epilepsy are able to develope

along certain lines involving knowledge, while deteriorating

along other lines regarding e. g. memory. Thus it is natural,

that the ability to perform elementary arithmetic is acquired

in later life and that they learn to differentiate money in

the outside world, while children, who perhaps were brought

into custodial care when four or five years of age, have

never had even a chance to see a quarter or half a dollar.

The days of the week and the months of the year is a

knowledge mechanically acquired by most adults. That it

is only mechanical one can easily satisfy oneself, by asking

a feebleminded person, who has promptly and faultlessly

recited the months, how many months there are in a year.

If the imbecile is of quite low grade, he will not be able

to answer at all, or will promptly give an irrelevant and

mechanical answer such as I had an opportunity to record

as answer of a sixteen year old imbecile girl; „ every

month has 30 days with the exception of February, which

has 31." The middle grade imbecile will answer this

satisfactorily, but will surely fail to answer the following

problem: if somebody in November asks you to return

three months later when would it be? As previously

stated an imbecile will fail upon this question , in the

greatest majority of cases. In order to eliminate a simple

computation, it is well to choose an example, in which the

question would imply some month after December, as many
imbeciles who might be able to add three months to May
for instance are unable too proceed when they reach the

last month of the year. Decroly and Dcgand, in their

criticism of the Bind Simon test, raised the objection that

these tests were too mechanical, but could be modified. It

ns to me, that the proposed suggestion is quite an
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adequate one. If the child is unable to repeat the months,

this ignorance should not be recorded against it. As the

proof of intelligence is the ability to utilise the acquired

knowledge, it seems to me that the proposed modification

meets this problem.

The statistics which I gathered, can also be exploited

in a pathopsychological direction, as the statistic of the

responses of epileptic dements, may readily be a helping

guide to eliminate inappropriate tests. The proposed change

of the months and days of the week, should also be uti-

lised for normal children. Generally speaking, the indivi-

dual application should be carefully given and in each

doubtful case where there is a disproportion of answers

in a certain direction, the question should be raised, whether

the case is not an incipient one of some process of deterio-

ration. In this way, many cases of brain disease, could

be recognised and cared for in their early stages, as for

instance, in hereditary syphilis, which process could be

checked in positive cases, after de presence of lues had

been ascertained by the Wasserman test, by the application

of the proper treatment.

After applying the Binet Simon test to a few hundred

patients, I have become convinced that the idea of the

test is a most ingenious one, and is a great step forward in

the determination of mental conditions. As a physician in

an insane hospital, I was often confronted, as well as my
colleagues, with unsurmountable difficulties, in the defining

of a patient's mental condition. Again and again, the range

of information 1
) was proven worthless and a good history

of previous life was not always at hand. The necessity

for such tests is especially urgent for the use of forensic

psychiatry.

l

) How little actual knowledge has to do with native ability, was
shown in the statistical study made among normal laborers in

Berlin. The same was observed from statistics gathered in the

British Army.
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The Binet Simon test is a first step. To be of scientific

use it needs long experimenting with; before its perfection,

it should not be let out of the hands of specialists and

should be confined to laboratories. I personally owe great

enlightenment to this test and faulty as it is, it has helped

to detect many conditions in epileptics. My criticism,

therefore was a benevolent one and because I am anxious

to see it in general use, I am also desirous of having it

reach a perfected state, as far as it is possible. It is a

long way to satisfy scientific criticism. It is from the

psychologist working with normal people, that we expect

the improvement to come, and we, who are engaged in

psychopathological research, will gladly support this pur-

pose by the adapting their experiments to our own human
material.

We have previously said however, that the Binet Simon
test will not help to decide in individual cases, whether

or not the case is demented or imbecile. Other tests, have

been devised and originated mostly in America. A very

simple but very adequate one is the Goddard's Form Board

test. It consists of placing ten blocks of various shapes

into corresponding holes. The points of interest, are the

time required and the method of procedure. Referring to

the Binet Simon test I spoke of the impossibility for dra-

wing absolute conclusions from the time curve. In normal

individuals, it is permissable to draw inferences from a

time curve; as applied to the abnormal, the objection from

a methodological standpoint is that one cannot work with

two variable unknown quantities. This is true in arith-

matic, it is true of any investigation. The one norm must

be therefore, the assumption of uniformity of one condition.

Besides, as Healy says: „it would seem quite apparent

that for estimating mental ability the method pursued in

this task is of much greater value than the actual time.

Probably all would acknowledge that a trial method, where

the subject proceeds intelligently from one apparent possi-

bility to another, even though a relatively long time is
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consumed, will not necessarily indicate lack of native

ability." 1
)

All our patients were tested with the Form Board test

Dr. Wallin made a summary of this test regarding time,

rinding a parallelism between de mental age ond the durati

on of procedure. The relation was inversely proportional;

the lower the mental age, the longer the time. The curve,

which he worked out shows a rapid fall from the age of

three to five, a somewhat slower fall between the ages

of five and nine and a very gradual descendance from

this point on. The average time required for the ages

three to seven (or imbeciles according to his classification)

is 100.7 seconds; for the ages 8 to 12, (morons) only 19.5

seconds; and for those who passed the Binet Simon test

devised for the age 13 was 14.18 seconds.

I do not know, what were Wallin s conclusions regar-

ding these facts as he has not published a paper relating

to this subject. To me it indicates only the confirmation

of clinical observation about psychomotor retardation. As
this symptom increases with the duration of the disease

and with the degree of deterioration, it is obvious that the

length of time would increase with the lower mental age-

An abnormally prolonged time will therefore always indi-

cate mental inferiority, but not native ability.

Of much greater importance is the method of procedure.

This test is easy and only low grade imbeciles completely

fail in it, while the medium grades although they make
errors, finally succeed after many trials.

A few examples will illustrate this point:

1. A normal, very bright boy of three years succeeds in

46 seconds with one mistake, placing a similar but smaller

block into a larger hole. He rectified his mistake, and is able

to perform the test correctly when sufficiently attentive. His

l
) Tests for Practical Mental Classification, by William Healy and

Grace Fernald. The Psychological Monographs Vol. 13, Nr. 2.
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method of procedure was to select a block and then by com-
parison with the shapes of the holes, find the corresponding

one. He compared only by visual comparison, not placing

the block into the hole, unless subjectively positive that it

was the correct one.

2. An epileptic, 36 years old, male, very poor schooling.

Has been in the institution since Mai 191 1, and is one of the

lowest grade patients. He answers questions half absentmin-

dedly, and it is hard to obtain any information from him. He
grades about 4, in the Binet scale. His record in the form

board test is a follows. Time, 1 minute 38 seconds. Places

correctly every block in the corresponding hole, in a manner
similar to the above cited child.

3. An epileptic girl of 15. Father, alcoholic and feebleminded,

mother epileptic. Has three out of four brothers who are

epileptics; mother and 2 brothers also patients in the institu-

tion. B. S. age 6 1
/2 . Never attended school, but took care

of household which was naturally in a state of terrible neg-

lect. Is attending the Kindergarten class in our schools, where
ver)' slight progress if any is noticed. She is however anxious

to learn to write in order to be able to compose letters. Has
severe convulsions, but with free intervals of months. Has
been in the institution since October 191 1.

First trial: gave up after a minute attempt. Proceeds in

the following manner: takes a block and tries to fit it an hole

which looks the most like it. Tries impossible moves: tries

to force a square block into a round hole. Persistsing doing

so, turning the block from all sides. Is unable to evercome
a slight obstacle. She tries for instance, to insert a half moon
shaped block into the right hole, but does it upside down.
Instead of turning it over, she gives up attempting altogether.

It is very charakteristic, that after trying the test many times,

on different days, she is unable to succeed at the first trial.

Even when the process is demontrated to her, she is unable

to grasp the idea.

4. An eight year old, brother of former patient. B. S.

age 5-5- In school, attentive, making a slow but steady pro-

gress. He fails in the first trial, tries one impossible move
(insertion of a star into a cross hole). He succeeds on the

second trial whith the aid of close comparisons. On the third

trial, he has entire success. Several days later he is able to

perform the test slowly and correctly.

5. A 6 year old, younger brother von Nr. 3 and 4. B. S.
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mental age 5.5. Makes good progress in school. Performs

the test correctly on the first trial in 36 seconds 1
).

These examples are very instructive. A normal child as

young as three years, works intelligently and succeeds in

his attempts. An entirely demented patient who hardly

grades four years, is able to proceed intelligently though

slowly. On the other hand a girl of 15, whose whole life

points towards a deep congenital defect, is utterly unable

to perform the test. She does not learn by experience,

and her way of proceeding is characteristic of her school

record. Her brother, who grades a little higher is able

to succeed with difficulties; the younger brother, but

slightly retarded succeeds well. In spite of the fact, that

all these children show about a uniform mental age, the

grade of their mentality is very different. This test corre-

sponds in its results, to their school standard, while accor-

ding to the Binet scale, one would expect them to be of

similar ability. From this test, I anticipated the results of

their progress in school, which anticipations were justified.

On the other hand, a man of the mental age of four, is

slow but succesful, which makes the assumption justifiable,

that he is demented, having once however possessed a

mentality of a much higher order than that shown by the

Binet Simon test. He therefore would not be classified

as an imbecile bordering on idiocy.

We thus see, that the Board test is very helpful in diffe-

rentiating the grade of feeblemindedness, where the B. S.

test would fail, and also in cases where the dementia is

very marked, it is of great value in differentiating the

i
) It is perhaps interesting to notice the peculiar improve ment of

native ability with the order of births in this family. The brother

who is one year younger than Nr. 5, is at home, not epileptic and

is reputed to be of especially bright intellect. He even graded some-

what over his age in the Binet Simon test made on him by our Field

Worker. The youngest child however, although only two years old

has epileptic seizures.
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latter diagnosis from a congenital low grade imbecility or

idiocy.

The two next tests, which we began to apply in our

examinations of patients, were the construction puzzles A.

and B., as described by Healy in his Pamphlet recently

issued. I must refer the reader to it, as the idea of the

test is only entirely comprehensable with the help of a

photograph of the puzzle boxed. Healy outlines the idea

of the test as follows: "this test brings out perception of

relationships of form and also the individual's method of

mental procedure for the given task- particulary his ability

to profit by the experience of repeated trials, in contra-

distinction to the peculiar repetition of impossibilities cha-

racteristic of the subnormal and feebleminded, groups.

"

Test A., is readily and serviceably made of scroll-saw

wood. The inside measurements of the empty rectangle

are 4 by 3 inches. The subject is offered the test, with

the seperate pieces irregularly disposed and is told that

the space can be exactly filled up, if they are put in cor-

rectly ... In the test B. it is absolutely necessary that

the parts be exactly made so that they are interchangeable

throughout . . . The test is presented to the subject, with

the pieces well mixed up. He is told that if the pieces

are put in correctly they will exactly fill all the spaces,

and he is to see how quickly he can put them in their

proper places. In this test, again, it seems to us that a

trial and success method, can not be regarded as at all

derogatory to native ability, but it does seem clear that in

such a procedure, the constantly getting of one's self back

into old impossible situations is, on the contrary, evidence

of poor ability. The shrewdest method pursued is to

eliminate the small pieces which can only fill up certain

definite spaces. Some of our subjects, deliberately do

this. . . . Time, again, in this test is hardly to be con-

sidered so important as estimation of the method pur-

sued. . . . We find that most of our 12 years old children

do puzzle A in time ranging from 12 seconds to 2 mi-
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nutes. . . . Most of our 12 year old children, are successful

in puzzle B in from one to three minutes." 1
)

These tests have been tried on about 50 patients and

belong to the routine mental examination of all new ad-

missions, as they proved to be of extreme value in the

differentiating of native ability from deterioration. The
Puzzle B is not an easy one, but that it is not too diffi-

cult is proven by the fact, that the three years old boy

previously referred to succeded without help after some
6 minutes of experimenting. It was very interesting to

watch this child at work. He was not yet able to use

the rational method of elimination or reasoning that for

instance, the square and block is not meant for the round

and shaped hole; he learned however by experience and

did not repeat this move again. At no time did he try

the inserting of a square shaped block into a round shaped

hole, a move again and again repeatedly tried by imbe-

ciles, children, and adults. Another advantage of these

tests is their game like appearance; one can gain the atten-

tion of abnormal children, who are otherwise so distrac-

table that a test composed of questions would not meet

with success. Sometimes an abnormal individual will fail

to complete this test; one must however encourage him

and occasionally it is well to demonstrate to him the whole

method of procedure. Imbeciles will fail in spite of a

demonstration.

It will be of interest to try this test on a few hundred

normal children using the scoring devised by Dr. Mary S. 2
)

Heyes and also apply it to our patients. It is possible

that we shall be able to find out, wether there is a certain

standard of procedure in work at certain ages. The
results will be easily obtainable and comparable for the

reason, that success is almost entirely independant from

schooling, which might be of help as a matter of economy

l
) Ibid page 14 to T7 incl.

a
) Ibid page 17.



28 DR. EDWIN KATZEN-ELLENBOGEN.

of time due to routine practice, but would never be of

help in concealing obvious defects. From the Form Board

test to Puzzle B, all of which are constructed an the same

principle, there is a grading of difficulties and whereas a

middle grade imbecile could succeed finally with the first

two, he would be sure to fail in the third test. Those

patients however whose mental ability had deteriorated

from epilepsy, even though their mental age was below

the norm, were succesful with the test and their procedure

was intelligent. In our further investigations we shall

apply most of the tests mentioned by Healy in his pam-

phlet, as we are fully in sympathy with the idea and

purpose of these tests which are to eliminate the matter

of training and education to the smallest degree thus making

them applicable to educated and uneducated people alike,

as well as to the deaf and dumb. 1
)

All the tests hitherto discussed, were tests, wich either

like the Binet test disregard the analysis of intelligence

into specialized abilities or where the analysis had to be

made by the examiner from complicated psychological

data. Bechterew and Wladyczko suggested a series of tests

which are intended to reveal special mental traits and

their abnormalities. Bechterew is an advocate of, as he

calls it, the objective method of investigating the psychic

or rather neuropsychic sphere. His idea, is to introduce

a number of tests, which being easily adapted both to

normal and abnormal individuals have quantitative objec-

tive measurements. 2
)

The new tests referred to in his article are methods

') I succeded well with two deaf and dumb patients who are in

our institition.

'-') Bechterew, Die objektive Untersuchung von Geisteskranken, in

Zeitschrift fur Psychotherapie und medizinische Psychologie (also in

Traite Internationale de Psychologie Pathologique).

The description of the tests which we used with illustrations are

in Bechterews and Wladyczko's article "Beitrage zur Methodik der

objektiven Untersuchung von Geisteskranken", Zeitschrift fur Psycho-

therapie, 1911, Vol. 3, Page 87 to 109.
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relating to the quantitative determination of external objects

thus testing the ability for concentration, which is essen-

tial for success in the given test; also the investigation of

the capacity for observation, the ability to note differences

of detail, the ability for reproduction, which is in this in-

cident, the recognising of familiar objects from pictured

illustrations and finally the ability for visual synthesis.

In order to test the first ability, a test of 6 pictures was

arranged representing colorless circles and numbering 9,

16, 22, 32, 45 and 63 circles consecutively in each picture.

The object of the test is to make a mental count of the

circles. In this case the time required for accomplishing

the test is of as much value as the error. A similar test

is one in which pictured objects are substituted for the

circles. This test however seems to me to be somewhat

dependant upon previous training and should therefore

only be used after the determination of the native ability,

as it is more or less a test for determining the deteriora-

tion. Whe should not expect an imbecile to meet with

any success, for as a rule, the latter is unable to acquire

an ability for counting over certain limits which know-

ledge he can only mechanically utilise.

The test for observation and comparison is much better

suited for our purposes. A simple picture with a few

details is shown and exposed to the subject for a certain

length of time. A series of pictures follow each composed

of a slight added detail. In a similar manner, for the

reversed procedure, another series of pictures is used with

a decreasing number of details. It appears that in this

latter procedure, from a psychological point of view, it is

much more difficult to perceive the disappearance of small

details.

The test for visual imagination consists of a series of

pictures with the outlines of a familiar object. The di-

stinctness of outline is gradually increased from a vague

hazy representation to a definite outline in the 6 th picture.

The last test is for the revealing of the ability for visual
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synthesis, and it consists of an illustration of the scattered

parts of an object, a lamp for instance, comprising the

chimney, wick, stand etc. This picture is shown to the

subject who is expected to state the name of the object

which the combined details would represent.

Regarding the first test, the mental counting of objects,

Bechterew found that the time of counting was not only

prolonged in all forms of mental disturbances, but that

some patients made errors even in the first picture. (Espe-

cially se in cases of Dementia Praecox and General Para-

lysis.) No data regarding epileptics were given by the

author nor have I made any investigation regarding this

point. *)

The test for observation and construction was tried on

about 40 of our patients. The very demented patients

were only able to notice a difference in pictures Nr. 1,

and 5, or 6. Low grade imbeciles were entirely unable

to observe any difference whatsoever. A few epileptic

dements tested by Bechterew showed a prolonged time of

consideration, a fact also observed by me; his observations

otherwise were also in agreement with my own. In Beck.

terews differential table, a worse record was shown only

among General Paralytics. This experiment again con-

firms the results of clinical observation.

Both of the above named tests will be rather of more
service in differentiating dementia epileptica from other

forms of deterioration. The tests for visual reconstruction^

imagination and synthesis however I found of great value

for the determination of congenital defects. Many of the

patients, who tested in the Binet Simon test much below

their norm succeeded as well or better than the average

normal individual. Some of the patients examined showed

*) We have been unable as yet to obtain original pictures but hope

to get them soon from Bechterews clinic in St. Petersburg. We there-

fore used the illustrations printed in the above named article. As

the illustrations to the first test were too small and indistinct we
could not apply this test in our experiments.
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1

a low record in the test of imagination for instance, at the

same time showing an unusually good one in the test for

visual reconstruction. On the whole, all these tests showed
very a promising aspect for the differential diagnosis of

epileptic deterioration from congenital mental inferiority,

as well as from other forms of deterioration.

I must refer the reader for details of curves to Bech-

terews original article; to illustrate my process of reasoning

and the special points of interest I shall cite a few cases

which I tested with all the methods mentioned in the

article.

6. Boy of 13, admitted to the Village early in 1910. On
admission made almost a normal impression; was until re-

cently one of the brightest children. Made good progress in

school and in the band. He tested age 11 with the Binet

Simon test, when 12 years old, thus he was hardly one year
behind and could only be classified as backward, as he failed

in both of the memory tests for the age of 12 (test 50 and 52
and in the tests 47 and 48). On the other hand he succee-

ded in the test N. 54. The Form Board test was performed
without error in 21". In the summer of 191 1 he went home
for a vacation. Since his return to the Village he has shown
an enormous change in mentality and increased number of

seizures. In the short time of a few months he demented an
almost normal boy to an absolute dement. He apparently

forgot whatever he had learned at school or in the band. He
now sits most of the day in a chair, with a grinning expres-

sion on his face; does not even remember the names of his

former acquaintances.

The Binet Simon test grades him at the present time as

hardly 7 , and this was only to tests of counting or other

mechanical ones as he failed in other tests underthis age. A
questions were answered slowly. The time of associations

was between 4 to 9 seconds. He is able to count correctly

but can not add over 18 counts of two digits in a minute,

although formerly a very good arithmetician. The Form Board
test is done correctly in i' 34". Healys Puzzle A is done in

9 minutes with 21 moves. He had to be urged to proceed,

did not take any special interest in the experiment, but not
once did he attempt an impossible move.
He could not finish the Puzzle B, but was on the right way

3
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and no doubt would have met with success with some amount
ot attention and interest.

In Bechterews test for comparison he detected the increase

of details in the 4th picture; in the decreasing series, in the

3d picture. A picture of a cow he recognised as such in the

2nd picture, that of a wagon in the first one. The time nee-

ded for recognition was between 10 to 18 seconds. He re-

cognises tho outlines of a lamp in the 3d, the outlines of a

rooster in the 4 th, the outlines of a knife in the second and
finally the scattered parts as belonging to a lamp after 34".

Even without previous knowledge of the case history,

we should be able, from the tests at hand, to say that this

boy must have once been a fairly smart individual, but

that he is greatly deteriorated and that a diagnosis of

epileptic imbecility would be unjust and misleading besides

necessitating a change of the Binet Simon diagnosis, made
in the space of a years time, from retarded to low grade

imbecile.

7. A boy of 15, admitted December 191 1. Father epileptic.

Patient had two seizures before the age of 4, then began to

have convulsions about the age of. 7. He went as far as the

third grade, but his poor memory prevented him from making
progress. Has remained at home since then.

According to the Binet Simon grading he tests about 9
and 1

/2 . He fails in all tests relating to memory, assigned for

children over the age of 5. The common sense tests are ans-

wered however very satisfactorily and the test for the age

of 10 is passed correctly. This examination shows, that his

memory for remote and recent events is very poor, in like

manner his impressibility, and that therefore, it is no wonder
that he makes no progress in school. He is not regarded by
his teachers as incapable; they assign his failure to poor me-
mory. The Form Board test was made correctly in 17 se-

conds. In Healy's puzzle test, prompt success was met with

alter one demonstration. No impossible moves were attemp-

ted. The tests for observation showed very poor results as

he was unable to detect any difference in the pictures with

increasing and decreasing details. His record for reconstruc-

tion was much better, recognising the back part of a cow as

such in the second serial picture, and even recognising the

anatomy of an animal in the first. The wagon was recog-

nised in the first picture. His imagination was shown to be
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excellent. The outlines of a lamp knife and a very difficult

one of a rooster were recognised in the first picture; a better

record than any normal person whom I tested.

My inference is that apparently defective and probably

slightly feebleminded, he represents a condition, which is

the result of epileptic deterioration, congenital feeblemin-

dedness and lack of proper education. He shows traits

which are not to be found in a congenital imbecile, to

whom he bears a strong superficial resemblance.

8. A boy of 12. Father, dead, was in fair circumstances,

and apparently normal, but with cases of epilepsy in his fra-

ternity. Mother, a very pecular woman, neurotic, hypersexual,

quarrelsome and insisting on her rights. She owns a store,

but in spite of good opportunities, her business since her hus-

bands death is unsuccesful, as all her customers are afraid of

her. A typical querulant, it is an apparent pleasure for her

to sue people, and at the present time she has two or three

suits on her hands, mostly for imaginay damages. Her cha-

racters is well known, and lawyers af good standard refuse

to take up her cases.

The boy has ad seizures since his earliest childhood. Was
admitted to the Village in 1912. He was considered bright

but rather lazy; had a schooling adequate to his age. Was
described as having an uncontrolable temper. Since admis-

sion, makes good progress in school and the band, has occa-

sional fits of temper; if angered very vulgar and quarrelsome,

and is apt to fight at the slightest provocation. Shows strong

likes and dislikes for people, insists upon his rights, and con-

siders himself a judge, as to whether he is treated justly or

not by others, especially his teachers. His unwillingness to

study, he explains on the ground of personal resentment to

some of his teachers, and his belief in their inability to teach

in the public schools.

He is the only child, which answers all questions in the

Binet Simon test correctly. Some of his answers show an
excellent ability for logical definition, which is rarely found
even among normal adults. Bechterews tests were answered
better than the average normal person would do. Puzzle A
test was apparently a difficult problem for him, as is took

him over four minutes. Once however used to this kind of

work, he performed the puzzle B test with only two moves
3*
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above the minimum, in a surprisingly short time of 21", con-

sidering that the test is really not an easy one.

This boy is a interesting study. In the first place, from

a hereditary point of view he is an epileptic due to an

epileptic strain in the paternal ancestry; he is also however

a psychopathic personality due to inheritance from his

mothers side. All his mothers mental peculiarities are

revived and easily traceable in his own mental makeup.

I therefore claim that he is an epileptic whose intellect is

as yet unattacked by the disease 1
), and that his character

is independant from the disease and easily traced to his

bad heredity on the mothers side.

From a psychological point of view, we come across a

case which would probably be a puzzle to a teacher.

Rather exceptionally smart, he still would not make the

expected progress in school, as his emotional and volitional

sphere is decidedly pathological, and as the whole he is

defective.

From a purely psychological point of view the length

of time required for solving Healys puzzle A is of interest,

proving how little one can depend on the time expended,

for judging a person's ability.

This case is well adapted for the introduction of a

controversy which is at the present time actual. Some
epileptologists, basing their opinion on research work done

on heredity, claim that the feeblemindedness in epileptics,

even if congenital is not feeblemimdedness in the true

sense of the word but a symptom of the disease, the

causation of convulsive symptoms ad the mental inferiority

being identical. This view is strongly opposed by experts

in feeblemindedness, who take the point of view, that

l
) I wish to emphasise the fact that the disease did not attack the

intellect as I believe it has an influence on his emotional life

developing and exaggerating the already present psychopathic traits

of character. It is perhaps interesting to know that the boy was

never treated with bromides.
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feeblemindedness is an independant factor. From a psy-

chopathological point of view I am a disinterested party

in this controversy. I wish to again take up the example

of the congenitally blind person, and those who become

blind before the age of 4. Their mental status is equal

in any case, whether the blindness is due to accident,

syphilis, gonorrhoea or atrophy. What is the causation of

feeblemindedness, in most cases we are unable to say. It

is quite probable, that in many cases the epilepsy is the

etiological factor. It does not change the psychological

aspect. Our standpoint is that there is an essential diffe-

rence between those persons who are born defective, or

become so in their earliest childhood and those deteriorated

in later life. A great number of epileptics are born defec-

tive or become so in the first four years of their life.

Between these and other cases of congenital defectives on

the one side, and demented epileptics on the other side,

there is a visable and by special tests demonstrable dis-

parity.

Some observers 1

) claim that a feeblemindedness due to

epilepsy, even though acquired at the earliest age, will

show points of dissimilarity from imbecility which has

been otherwise acquired. This is quite possible, but it

needs however further study. Psychology, united with

the study of heredity, could also make a special study of

those, who being descended from epileptic parents are

feebleminded but without epileptic seizures whatever.

Should it be true, that epilepsy is the causation and that

imbecility with epileptic causation has a different sympto-

matology, they would be expected to show characteristics

of epileptic mentality. 2
) Thus we can readily perceive how

*) Echeverria for instance, that advocate of the exogenic causation

of epilepsy.
2
) The term of epileptic imbecility could be used as a diagnostic

terminology for these patients. It would emphasise in the term

"Imbecility" the congenital character of their mental defect, and the

adjective "epileptic" would indicate the etiology of the defect For



36 DR. EDWIN KATZEN-ELLENBOGEN.

psychology, remaining on its own ground, that is, the in-

vestigation and analysis of the mental status presens of

patients, and leaving the explanation of causes to other

branches of science, con be inspired by the latter to new
and unexplored fields and be of help to them in exchange.

Before closing the discussion on this point, I should like

to add the remark, that if psychopathology and psychiatry

in general is to be helped by the study of heredity, it

should have a clear field for investigation without a pledge

to any special theory. I do not doubt, that in many cases

of epileptics all symptoms present are due to the disease,

but that it will soon be the universal conviction that we
are justified in making a diagnosis of epilepsy even though

no other epileptic symptoms were present, than let us say

a only specific feeblemindedness. But, specific must it be.

At one time, the Italian school went so far as to call every

outburst of temper and violence, epilepsy. We have justly

freed ourselves from this conception. The guide for our

present classification will be psychopathology and the here-

dity charts. With the help of both we shall be able to

classify the cases justly. I refer the reader for instance

to the above cited case Nr. 8. Psychological analysis dis-

closed in this boy certain mental charactensts. He is an

epileptic. We state that these characteristics are indepen-

dant from the disease. This conclusion is justified by the

fact, that while we can trace epilepsy on the paternal side,

the patients mental make up is directly derived from his

mother, giving a disastrous combination in an individual.

This inference is perfectly in accordance even with the

Mendelian law, as epilepsy and neuropathic tendencies may
be and surely are two independant units and thus can be

independantly transmitted. Thus the science of Eugenics

can also be benefited by psychology.

all other cases the term dementia or for the indication of milder

forms, the term deterioration is the only proper and descriptive

term for diagnosis.
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There are many other problems of great interest. Our
laboratory in Skillmann, being the first one erected in this

country or anywhere for the purpose of special study of

the psychopathology of Epilepsy, is of very recent date.

We have thus far have made good progress, and hope,

that soon, we shall be able to contribute valuable data to

the understanding of clinical symptomatology, the effect of

convulsions, the influence of bromides; the simple but in-

genious reckoning experiment introduced by Kraepelin, has

not failed to disclose valuable points toward the under-

standing of the pathological reaction of the epileptic wor-

king mind 1
).

1 hope that this brief paper justifies the expectations in

psychopathology, of those who have put trust in such a

research work, and has helped to disperse the scepticism

of those, who have often asked: what is the use of psy-

chology in medicine? Psychology in its applied field of

psychopathology, has not been able to accomplish much
in this short space of time. However, when we look back

over the progress of general pathology and the "facit" of

this science, which for years has been at work in costly

laboratories all over the world, I feel that psychology has

no need of looking askance at its sister branch psycho-

pathology.

Conclusions.

1. The extraordinary development of psychology and its

methods in recents years, has brought the psychological

science into prominence and has directed its appliance

to practical purposes. Medicine has come into close

contact with psychology and a new science, psycho

pathology has sprung into existence.

2. Psychology is one of the most difficult fields of study

and therefore the research work if valuable must be

*) Compare Katzen-Ellenbogen "The mental efficiency in Epileptics",

Epilepsia, Vol. III.
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preceded by the studious preparation of years in labo-

ratories of experimental psychology.

3. In order to qualify as a research worker of psycho-

pathology, a thorough knowledge of psychology on the

one side, and a most intimate familiarity with the pro-

jections of the morbid mind on the other side, which
can only be acquired by clinical observation and some
years of experience in institutions for the insane and

defectives, is absolutely essential.

4. Neither psychology itself nor medical experience alone

suffices to accomplish scientifically valuable work.

5. The popularisation of results which are as yet not

beyond a stage of experimentation, is harmful to the

science which originated such results, at it leads to

miscredit and failures.

6. Psychology has often committed such mistakes and

work which should only be confined to laboratories

and conducted by specialists, is being applied by those

who are not able to grasp the significance of certain

signs, thus causing them to draw hasty and faulty con-

clusions. They wreck their own field of work and

cause unfavorable comments on psychology because

failure is unavoidable and a reaction against such pro-

cedings of necessity follows.

7. Pedagogic is the science which is most at fault in this

regard in its relations to psychology and to itself.

8. The greatest abuse and misuse is practised with the

Binet Simon test.

9. In its present form although not scientifically free from

objection the Binet Simon test may render valuable

service for practical pedagogics making feasible a

quick orientation about an abnormal pupils mentality.

10. It is not possible to introduce tests and methods of

mental examination into psychopathology without mo-

dification. The Binet Simon test in its present form

therefore cannot be used for the testing of mental de-

fectives accurately.
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11. Epilepsy is a disease which is not only commonly

associated with a mental defect, but it leads more or

less to a pronounced deterioration of the mind.

12. It is, therefore, useless to apply the Binet Simon test

mechanically to epileptics, in its present form and to

speculate about the patients corresponding age.

13. The statistical investigation of the Binet Simon test has

shown conclusively that the authors did not succeed in

eliminating the necessity of a school training, thus fai-

ling to form a test for the testing of pure native ability.

14. The overwhelming preponderence of failures in epi-

leptics is due to the deterioration of memory, psycho-

motor retardation, lack of training due to the absence

of school education and lack of the common experiences

of life caused by the necessity of early confinement.

15. The comparison of the relative percentage of failures

in children and adults was in this regard most convin-

cing. Children showed a higher percentage of failures

in questions relating to knowledge which must neces-

sarily be acquired by contact in a community, for in-

stance elementary arithmetic and the knowledge of

money. Adults failed more frequently than children in

those questions requiring a display of concentration

and memory, thus proving the progressive deteriora-

tion of these mental faculties.

16. The surprisingly frequent failures of epileptics in the

estimation of small differences of weight is surely not

due to defects of intelligence, but finds its explanation

in an abnormality of inner tactile sensation of the

muscles and joints. The progressiveness of this ab-

normality is demonstrated by the higher percentage of

failure in adults.

17. All findings are in accordance with the clinical obser-

vations of epileptics.

18. The experience gained with the Binet Simon test on
epileptics can be exploited in a pathopsychological way,
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by helping to eliminate objectionable questions from

the tests.

19. For the test 41 and 36, the proposed modification could

easily substitute the mechanical recitation.

20. The Binet Simon test is the most ingenious first step

towards the determination of individual native ability,

and it is of the most vital interest for applied psycho-

logy. None but skillfull psychologistes should apply

these tests to normal individuals, and none but skillfull

psychopathologists to abnormal individuals.

21. All results justifying the suspicions of an abnormal

mentality, should be referred to a psychopathologist who
alone would be justified to make a differential diag-

nosis between a congenital mental defect and an inci-

pient psychosis, in other words, discover the mental

cause for the existing retardation.

22. The psychopathology of epilepsy is a different problem

than that of imbecility.

23. Imbecility is a congenital defect, for this reason the

terminology "Epileptic Imbecility" is not the proper one.

24. The proper terminology of diagnostication for epilep-

tics would be epilepsy with a congenital mental defi-

ciency of imbecility, idiocy or moronity. In other cases,

epileptic deterioration or dementia superposed in epi-

leptics with etc.

25. Such a method of diagnosis emphasises the graver

factor of the affliction and would meet with the appro-

val of those whose theory claims that the congenital

defect in epileptics is in itself one of the symptoms of

latent epilepsy due to the same cause and different

from other forms of congenital mental inferiorities.

26. The writer is not prepared at the present moment to

take part in the controversy regarding the etiology of

congenital deficiency in epileptics. Psychological rese-

arches must be directed in order to analyse the dis-

parity of epileptic mental deficiency from others.
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27. The Form Board test, Healy's puzzle test and the

Bechterew test are most succesful in the elimination

of the element of training, thus being of value for the

analysis of epileptic mentality, regarding the amount of

mental native ability and the damage due to deterio-

ration. The preliminary investigation was very promi-

sing in its results. In all tests, not the duration, but

the quality of work signifies the intelligence.

28. Psychopathology proves to be of the greatest value in

the study of epilepsy together with careful clinical ob-

servations, general pathology and pathological physiology.

BINET-SIMON TESTS FOR INTELLECTUAL
DEVELOPMENT.

Number Children Adults

Age 3. ° of failure

i. Points to eyes, nose, mouth etc. 4.5 5.0 4.3

2. Repeats six syllables . . . . 11.0 13. 1 10.3

3. Repeats two numerals .... 6.5 13. 1 4.3

4. Enumerates familiar objects in

picture 6.8 8.0 6.3

5. Gives family name 4.3 8.0 3.0

Age 4.

6. Knows own sex 6.3 9.0 5.3

7. Recognises key, penny, knife etc. 7.3 10.3 6.3

8. Repeats three numerals in order 10.8 17. 1 8.7

9. Recognises a longer line by a cm 11.0 18.1 8.7

Age 5.

10. Discriminates weights of 3 and 12,

6 and 15 g 12.5 21. 1 9.7

11. Draws square from a copy . . 15.8 24.1 13.0

12. Rearranges into a rectangular part

triangular pieces 27.5 31.1 26.3

13. Counts four pennies .... 9.8 17. 1 7.3
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20.0

I9.2

29.I

29.8

24.4

56.5

9.0

68.0

29.8 17.0

28.8 157

35-8

37.8

27.0

27-3

Number Children Adults

Age 6.

14. Shows left ear, right hand . . 12.6

15. Repeats sixteen syllables . . . 65.3

16. Distinguishes in pictures, pretty

from ugly faces

17. Defines in terms of use the words,

table, chair, horse etc

18. Performs three commisions given

simultaneously

19. Knows on age

20. Knows whether it is forenoon or

afternoon 16.4 28.8 12.7

Age 7.

21. Notes from portraits omissions of

eyes, nose etc

22. States number of fingers on right,

left and both hands

23. Copies written sentence . . .

24. Draws diamond shaped figure

from copy

25. Repeats five numerals ....
26. Describes actions and scenes in

test five

27. Counts aloud thirteen pennies in

row . . . . '

28. Recognises penny, nickel, dime,

and quarter

Age 8.

29. Reproduces correctly two facts

after once reading a story . . 30.3 35.8 28.7

30. Counts three one, and three two

cent stamps 34.9 41.3 330
31. Names red, green, blue, yellow 19.7 27.1 17.3

32. Counts from twenty backwards 37.2 42.4 35.7

254 37-» 21.3

16.9 28.8

Omitted

13-3

30.6

43-3

38.8

49-4

27-3

413

37-9 37-8 38.0

15-9 29.8 11.7

17.4 28.8 14.0
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Number Children Adults

33. Writes easy dictation .... — Omitted —
34. State differences between paper

and cloth, wood and glass etc. 30.1 38.9 28.7

Age 9.

35. Gives the date of the day . . 35.4 37.9 34.7

36. Names the days of the week in

order 19.6 28.7 17.0

37. Gives correct change from a quar-

ter, if nine cents expendend. . 53.8 54.0 53.7

38. Defines by description or classi-

fication the words of tests 17 . 70.0 62.0 72.0

39. Reproduces six facts, as in test 29 6.84 64.3 69.7

40. Arranges in order of weight boxes

weighing 6, 9, 12, 15 and 18 g 73.8 55.1 79.3

Age 10.

41. Names the months in order . . 32.5 42.8 29.7

42. Recognises money as in test 28,

plus half a $, 2, 5, and 10 $ bills 21.8 28.9 20.0

43. Uses three given words in a

tence 56.5 48.8 58.7

44. Replies to problem question:

"what should you do?" 1
) . . . 52.1 52.4 52.0

x
) 1. When you miss a train?

2. When struck by some one on intentionally?

3. When you break an object belonging to some one else?

4. When you are late for school?

5. Before you take part in an important affair?

6. When asked for an oppinion of some one you do not know well?

7. Why should you forgive a wrong act committed in anger, more
quickly than one not committed when angry?

8. Why should you judge a person by what he does rather than

by what he says?
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Numbt Children Adults

'Age ii.

45. Detects nonsense in three out of

five statements 69.5 60.1 72.0

46. Uses three given words in one

sentence 67.6 53.0 77.7

47. Utters at least 60 words in three

minutes, exclusive of duplicates 81.2 62.6 86.3

48. Defines Charity, Justice, Kindness 71.7 66.2 73.3

49. Rearranges shuffled words in sen-

tences 80.9 63.8 85.7

Age 12.

50. Repeats seven numerals in order 81.6 68.8 85.0

51. Names three words that rhyme,

f. i. day, spring, mill .... 62.4 51.6 65.0

52. Repeats twenty six syllables . 82.4 67.1 86.0

53. Infers facts from given circum-

stances which indicate the facts 80.3 65.6 83.7

ge I3 ' % of success

54. Images and draws triangle cut

from sight of quarto folded paper 26.3 17.6 28.0

55. Images and draws new form pro-

duced by joining transpose pieces

of diagonally divided rectangular

card 1 1.

8

5.2 13.0

56. Distinguishes abstract terms of

similar sounds or meaning (plea-

sure and happiness, event and

advent, evolution and revolution,

pride and pretention, poverty and

misery) 3.9 1.7 4.3

l.hiick von Radelli & Hille In Leipzig.
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