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EDITOR’S PREFACE

“psychosurgical Problems” represents the second report of “com-
bined operations” of the research team known as the Columbia Grey-
stone Assoclates—a group made up predominantly of medical sclen-
tists and clinicians from Columbia University’s College of Physiclans
and Surgeons and the New Jersey State Hospital at Greystone Park.
The first report, “Selective Partial Ablation of the Frontal Cortex”
(Hoeber, 1949), of this group dealt with an investigation of the biologic,
psychologic, and psychiatric aspects of psychosurgery (particularly
topectomy) as applied to psychiatric subjects, and terminated with the
finding that while it was possible to return a substantial number of in~
stitutionalized psychiatric cases to their “home” environments, no
obvious explanation for such return could be found in the studies con-
ducted.

In the present study* several other less commonly employed psy-
chosurgical procedures (notably cortical venous ligation and thermo-
coagulation) were utilizedin an effortto throw into relief any biologic,
psychologic, and psychiatric alterations which might be produced.
New test procedures were also employed and the biologic aspects of
transorbital lobotomy were explored. In addition, this study has
moved into an examination of the influence of social environmental
factors upon the postoperative course of psychosurgical patients.

An appendix is included giving the status of the patients included in
the first project, two yearsafter their operation. Additional, still later,
material on these cases is included in the first chapter, which brings
our information up-to-date at the time of going to press.

*This study was supported in part by a grant (M. H. 118) from the United States
Public Health Service,
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Chapter 1
NATURE OF THE PROJECT

Fred A, Mettler and Marcus A, Curry
Department of Neurclogy, Columbia University
and The New Jersey State Hospital at Greystone Park

The development of methods designed to deal with problems in-
volving more than 3 or 4 variables and less than an infinite number
is new, The first Columbia-Greystone project was an attack upon 2
research situation invelving such an intermediate number of variables
and the technique employed in its prosecution was that of simultane-
ous ohservation by means of collaborative study. While the work was
in progress, an interesting article by Warren Weaver ('48) appeared.
This classifies sclentific problems into: (1) problems of simplicity,
in which the number of varfables rarely exceeds 4 and is preferably
kept to 2; (2) problems of disorganized complexity, in which the num-
ber of variables approaches infinity; and (3) problems of organized
complexity, in which “a sizable number of factors are interrelated
into an organic whole,” Weaver goes on to point out that as early as
the seventeenth century, science had learned to deal with problems of
simplicity, largely by utilizing mensuration in the physical sciences,
and, in the twentieth century, invaded the field of disorganized com-
Plex{ty by applying new statistical and mathematical techniques to
P’hYSICﬂ problems. Of problems of organized complexity he said
§e48rs 5_eenl"~ 540), “These problems—and a wide range of similar prob-
selﬁenén e bio}ogical, medical, psychological, economic, and political
tery es—are just too complicated to yield to the old nineteenth-cen-
“"¥ echniques whichwereso dramatically successful on two-, three-,
gze :ur-vanableproblems of simplicity. These new problems, more-
desc;%a‘nnot be handled with the statistical techniques so effective in
"T}l ing average behavior in problems of disorganized complexity.
of lhen?si-:ev{ problems, and the future of the world depends on many
that mu’st btlm:e science to make a third great advance, an advance
problems of st vell'li greater than the nineteenth-century conquest of
of disorgamze:jnp city or the twentieth-century victory over problems
learn to deal w‘t;\:otmple)dty' Science must, over the next 50 years,
On the prec;di hese problems of organized complexity.”
ized complexit i“g ll)agB“Weaver pointed out that problems of organ-
ber of {acmrsng;’:hvgredf;l;gf simultaneously with a sizable num-
elated into an organic whole.” So it
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seemed to us also. As we previously pointed out (Columbia Greystone
Associates, ’49) the precursor of our method of approach to a com-
plex medical problem was the technique of cooperative research so
profitably employed during the Second World War. It is interesting
that Weaver has also selected this, which he calls “the ‘mixed-team’
approach of operations analysis” as one of the 2 modern techniques of
dealing with problems of organized  complexity. (The other tech-
nique he selects is essentially the use of remote derivative machines
—whichattempt to use onthe kind of problems with which we have been
concerned have thus far been relatively unprofitable, in our labora-
tories at least.) Weaver speculated about the effect of such techniques
upon individual research (a subject with which we dealt in our first
monograph) and might well have questioned whether, under circum-
stances less compelling than a war, scientists would choose to work
together—a question which was raised by Waldemar Kaempffert in
reviewing Andrus et al, ("48). That the mixed-team approach of
operations analysis is possible in peace as well as war was demon-
strated by the first Columbia-Greystone project (Columbia Greystone
Associates, ’49). That the method does not disorganize the area in
which it was employed and that it can profitably be repeated in the
same area is proved by the present communication which constitutes
the group report of the second Columbia-Greystone project.

NATURE OF PRESENT PROBLEMS

GENERAL RESULTS OF THE FIRST PROJECT. Asa result of the
first Columbia-Greystone project (Columbia Greystone Associates,
’49), several observations were made.

1. In the first place it was found that it was quite unnecessary to
disconnect the major portion of the frontal lobes in the supposedly
“incurable” psychotic patients studied in the first project in order to
secure as high a percentage of returns to society as can be obtained
with lateral transcranial (“prefrontal”) lobotomy. Reference to fig-
ures 1 and 2, which have been brought up to February 15, 1950, shows
the pre- and postoperative record of institutionalization of the 48 in-
dividuals who comprised that study. At the present date, November
10, 1950, 3 1/2 years later, of the 48 individuals (24 operated and 24
controls) studied, 4 {cases 12, 15, 34, 39) have been returned to soci-~
ety and are still out of the institution without having passed through
any surgical procedure. Of 23 operated cases surviving 6 months
after operation, it was possible to release 16 (cases 2, 3, 4, 7, 13, 18,
21, 22, 25, 27, 32, 33, 88, 42, 47, 49, no place could ever be found to
take one other who was adjudged ready for parole) at one time or an-
other. Of this number, 4 (cases 4, 13, 21, and 38) did not find it nec-
essary to return to the institution up to the present date (11/10/50),
about 3 1/2 years later. Of the 12 who subsequently had to be read-
mitted, T {cases 2, 7, 19, 22, 25, 27 and 49) came back temporarly
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but are now back {n the community, one case (19) dying of pneumonta
contracted while out of the hospital. It should be clearly understood
in considering the above that only release is considered, no adequate
“other objective measure of improvement being thus far available. It
is to be further emphasized that release is not necessarily synony-
mous with any of the Interpretative or impressional estimates of “im-
provement” commonly encountered.

2. In the second place it was found that, in the patients in this
series, topectomy need not produce any easily detectable permanent
degradation in any sphere of function in order to effecta return to
society. Moreover, if any undesirable changes from the prepsychotic
personality of returned individuals were observed by their relatives,
such changes have not been reported to us.

3. In 2 cases in which topectomy had failed to produce any notable
changes and lateral transcranial lobotomy was subsequently performed,
no improvement was encountered, Results at varfance with this have
been obtained elsewhere and it is not implied that lobotomy will never
“improve” a topectomy failure. The point made here is that if to-
pectomy is a failure the opportunity for “improvement” with lobotomy
must also be regarded as somewhat reduced though not as a conse-
quence of the topectomy.

4. Finally, the mortality rate of topectomy was zero and the inci-
dence of the establishment of a convulsive pattern no greater than
that reported up to that time after lobotomy. From these observations
it might be logically concluded that if psychosurgery is necessary,
topectomy is probably preferable to lateral transcranial lobotomy
with the possible exception of such cases where functional degrada-
tion is deliberately sought.

Other than the above, the results of the first Columbia-Greystone
project were of such a nature as to simplify many common specula-
tions about frontal lobe function.

Letus nowconsider critically the implications of the above findings,
bearing in mind that of the individuals allowed out of the hospital
throughout the study, 5 were unoperated (one of these returned), that
in one who recovered following operation only the superior cerebral
veins were ligated and no cerebral tissue was removed {the reason
for this procedure, hereinafter referred to as venous ligation, is
given on page 23 of Columbia Greystone Associates, '49). Twenty-
three cases received topectomies (or gyrectomies, 3 cases), 8 re-
ceived lateral transcranial (“prefrontal”) lobotomies, 2 of which were
done after topectomy, and 2 received transorbital lobotomies.

IS THE OPERATION DIRECTLY RESPONSIBLE
FOR THE RECOVERY?

THE PROBLEM OF DISCHARGE WITHOUT SURGERY. In arder to
€valuate any therapeutic procedure we must obtain a clear understand-
ing of what factors may operate to produce “improvement,” or the
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FIG. 3. Record of institutionalization and number of cases returned to the com-
munity (to 2/15/50) from 5 groups of cases. A and B Schizophrenics, chiefly hebe-
phrenic, C “Involutional” or paranoid D enics, chiefly hebe-
phrenic, T Variable, chiefly schizophrenics.

appearance of it, which “improvement” is entirely unrelated to that
aspect of therapy upon which the observer’s attention is fixed. It is
well known that the rate of “improvement,” even among patients who
are ill enough to be committed to mental institutions, is not inconsid-
erable during the first year of institutionalization. Our operated pa-
tients had histories of having been institutionalized prior to 2 years
before operation and beyond this length of ime the rate of discharge is
relatively low (about 10 per cent, which is principally made up from
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diagnostic categories other than schizophrenia which was the condi-
tion nearly all our patients were considered to have), Nevertheless,
it has been possible to discharge 4 patients {one of these had been in-
stitutionalized for a bricfer period than 2 years) without surgery, 3 of
whom have now been out for nearly 3 1/2 years. Thereappear to be
several reasons why such a discharge is possible in cases who have
been institutionalized long enough to be considered “hopeless.”

1. Previous Change. As just pointed out, some individuals im-
prove spontaneously (even as long as 10 years after admission, Boltz,
'48), and, in large hospitals it is possible that this improvement may
be missed unless there is an cnergetic and periodic restudy of all
cases in the hospital.

2. Alteration in the Environment. Thepresence of an {ndividual in
an institution 1s not a measure of absolute inability of such an individ-
ual to live outside. It may merely indicate that the individual was un-
able to cope with the particular environmental situation from which
he was committed, Alteration {n that environmental situation may
render it feasible for the individual to function effectively anew,

3. Alteration in the Patient. It is possible that there may be a few
individuals whose morale can be raised sufficlently by a procedure
such as “total push” to the point at which they can make enoughofa
readjustment to resume their places in soclety, but it is clear that at
least some of the past credit which has been given to “total push”
should be accorded the 2 factors just mentfoned.

Some less obvious ways in which the above-mentioned principles
operate in actual practice are worth mentioning. With the exception
of one group, in all of our recent profects the patients who have been
selected have been pretty generally considered to have had very re-
mote chances for “spontaneous” recovery and to be very refractory
to therapy, Nevertheless, deflnite differences do exist even among
such So-called “Incurables.” These differences are to some extent
expressible by the use of prognostic ratings but, in practice, the dif-
ferences are likely to exceed the expectation based upon the prognos-~
tic rating. .Whlle the present study was in progress the Brain Re-
search Project of the New York State Associates was also in effect.
Although there were some differences in the prognostic ratings of the
cases in the first and second Columbia- Greystone and New York State
?royects (the psychiatric disciplines in the 2 latter projects were
identical) the rate of discharge in the New York State Project among
{’;ue“ts awaiting surgery (circumstances made it necessary to hold
w:sse pat;:ents for a protracted period prior to surgery) and controls

(As L’;“; ;‘7""5" than prognostic ratings would have led one to expect.
el ;";:’IY 15, 1950, 15 1/2 months after the average date of

laced ;’ € groups on October 1, 1948, only 5 such cases had been

23 mientcongalescent status out of a possible 92.) Moreover, out of
betlv)weenc;r “l;l ;;\tzn :;p;x;ated in the Psychiatric Institute of New York
cember 1, 1949 none had been discharged by

February 15, 1950, Such circumstances might conceivably have been
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due to a lessened alertness on the part of the staff at Rockland, but if
the staff at Rockland were in the habit of neglecting to discharge suit-
able cases it would show up in other records of the hospital. Examin-
ation of the general records of Rockland and Greystone shows no nota-
ble difference in the rate of discharges (see Table 1) which is about
25 per cent. Rockland gets a greater proportion of “new” cases and
has a higher proportion of readmtssions fromrecent discharges. Both

Table 1

COMPARISON OF CERTAIN DATA ON DISCHARGE AND
READMISSION IN THE ROCKLAND STATE HOSPITAL AND THE
NEW JERSEY STATE HOSPITAL AT GREYSTONE PARK*

Rockland  Greystone

A. Number of admissions for the year 1948 1646 1842

B. Number of patients in hospital Jan. 1, 1948 6545 5471

C. Number of patients in hospital Dec. 31, 1948 8526 5541

D. Number of patients discharged from hospital 1617 1337
from Jan. 1, 1948 to Dec. 31, 1948

E. Number of patients who were discharged in 1948 698 405
and readmitted prior to July 1, 1949

F. Number of patients who were discharged in 1048 1245 769
and had not been admitted to a mental hospital
prior to Jan. 1, 1947

* The number of patients in hospital (B) 1 any not ly in

excepting those out for the purpose of a holiday (or similar) visit. The i “dls-’
charged” (D) includes those patients out on trial visit, on parole, or in family care,
but not removal due to death, escape, transfer to another institution, or 2 “social®
visit—such as over a week-end or holiday. It does not include patients not physically
in hospital at the time of the "discharge” whose status was merely altered on the re-
cords. The word “readmitted” (E) refers to return to the hospital for purposes of
care for any period whatsoever. Cases readmitted for test purposes only are not con-
sidered readmitted.

With regard to the data from since 1y the residual
hospital population of December 31, 1948 (the total of A plus B minus D) 1s 48 more
than the actual population (whereas because of 338 deaths and several escapes, it
should be smaller) 1t is apparent that some 380 of the cases discharged in the per;od
under consideration had to have been readmitted during the year. Actually an 18-
month period is a better measure of such readmissions which totaled 698 (E) or about
30 per cent. Of the 1617, (1948 discharges) 1245 or 76 per cent were “new” patients
who had not been in 2 mental hospital before 12 months prior to the period under in-
vestigation. Since the differ L R L R PR T
of these new cases probably

In comparing the data { . R
admissions and readmissioi
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hospitals return about the same proportion of cases to the community.
In New Jersey the cases that are admitted contain a larger proportion
of *old” patients who were in the hospital before, At Rockland, on the
other hand, the readmitted cases have evidently relapsed faster and
released patients apparently do not long remain in residence in the
area supplying that hospital, It is apparent that Rockland does in fact
release patients as readlly as does Greystone and this cannot be used
to explain the differences in results.
As indicated above, the rate of discharge varles inversely with the
length of institutionalization and in the present case such an inverse
relationship was again observed. Thus figure 3 indicates that the
period of institutionalization was appreciably longer for the C and D
{Rockland) groups than for the A and B (Greystone) groups. This ob-
servation is in line with what we know about the general relationship
between duration of institutionalization and opportunity for recovery.
However, as has been pointed out above, a long average period of in-
stitutionalization by itself should not reduce the rate of improvement,
even without the use of any therapy, to a level so far below the aver-
age performance of the hospital as was observed in the cases at Rock-
land and it becomes necessary to search further for differences be-
tween the patient groups. When this is done an interesting fact
emerges. Cases in the B, C, and D projects were chosen from a pop-
ulation that had remained at the institutional level more consistently
than had the first group of Greystone cases. Thus, among operated
cases only, the 24 cases in the first Greystone project had 41 inter-
ruptions in their records of hospitalization, whereas the 27 operated
cases in the B group had but 26, the 16 operated cases in the C group
had 8 such interruptions, and the 27 operated D cases, 39 breaks, It
is obvious that there must be fundamental differences between 2 pop- '
ulation that remains almost uninterruptedly in a mental hospital and
one whose stay is occasionally interrupted by periods of return to
society. Whether the latter circumstance is due to variation in the
patient or in his environment does not matter-—the long-run implica-
tion is the same, notably that it is more difficult to return patients
with static records to the community. It is concluded that there is
no Such thing as a “hopeless” patient and that one must remain con-
stantly on the alert to prevent spurious factors from raising figures
on “improvement” accredited to the use of specific therapies. On the
other hand, vigilance is also necessary to take advantage of any
p_romlsing Postoperative swings on the part of the patient in the direc-
tion of improvement in order to find out whether he can now function
satisfactorily within the community. Factors, as an occluded home
situation which obstruct prompt trials outside the hospital, are bound
to ;;;o&uce Spurious lowering of the “improvement” rate. ’
e present study a strong effort to elimi ibili
spontaneous improvement was made by selectlix;é1 ?; gzep:?:;sl?ty ?]f
who had an average period of instit 2. 7)

) utionalization of 70 months
compared with 54 1/2 months for the A group and a lower number ::?
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due to a lessened alertness on the part of the staff at Rockland, but if
the staff at Rockland were in the habit of neglecting to discharge suit-
able cases it would show up in other records of the hospital. Examin-
ation of the general records of Rockland and Greystone shows nonota-
ble difference in the rate of discharges (see Table 1) which is about
25 per cent. Rockland gets a greater proportion of “new” cases and
has a higher proportion of readmissions fromrecent discharges. Both

Table 1

COMPARISON OF CERTAIN DATA ON DISCHARGE AND
READMISSION IN THE ROCKLAND STATE HOSPITAL AND THE
REW JERSEY STATE HOSPITAL AT GREYSTONE PARK*

Rockland  Greystone

A. Number of admissions for the year 1948 1646 1842

B. Number of patients in hospital Jan, 1, 1848 6545 5471

C. Number of patients in hospital Dec, 31, 1848 6526 5541

D. Number of patients discharged from hospital 1617 1337
from Jan. 1, 1848 to Dec. 31, 1948

E. Number of patients who were discharged in 1948 698 405
and readmitted prior to July 1, 1849

F. Number of patients who were discharged in 1948 1245 769

and had not been admitted to a mental hospital
prior to Jan. 1, 1947

* The number of patients in hospital (B} excludes any not physically in institutions,
excepting those out for the purpose of a holiday (or similar) visit, The word "dis-
charged” (D) includes those patients out on trial visit, on parole, or in family care,
tut not removal due to death, escape, transfer to another institution, or a ®social”
visit—-such as over a week-end or holiday. It does not include patients not physically
in bospital at the time of the “discharge” whose status was merely altered on the re-
cords. The word “readmitted” (E) refers to return to the hospital for purposes of
care for any period whatsoever. Cases readmitted for test purposes only are not con-
sidered readmitted.

With regard to the data from since ically the residual
hospital population of Detember 31, 1948 (the total of A plus B minus D} is 48 more
than the actual population (whereas because of 338 deaths and several escapes, 1t
should be smaller) it is apparent that some 380 of the cases discharged in the period
under consideration had to have been readmitted durmng the year, Actmally an 18-
month period is a better measure of such readmissions which totaled €98 (E) or about
30 per cent. Of the 1617, (1948 discharges) 1245 or 76 per cent were ®new” patients
who hzd not been in 2 mental hospital before 12 months prior to the period under fn-~

Since the duf between F and D is 326 less than E, about a quarter
of these new cases probably returped to a hospital within the next year and a half.

In comparing the data from the 2 bospitals we see that the proportion of *new®
admissions and readmissions from discharges at Greystone are both less than at
Rockland. The population in the area would therefore appear to be less labile and the
cases admitted wonld appear to show a greater degree of chronicity. Thereisno sta-
tistically sigmficant difference between the institutions in rates of discharge.
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of “recovery” but also the “recoveries,” viewed from the vantage point
of the present time, have tended to predominate among those cases
with the best prognostic rating. If one bears in mind not only the care-
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FIG. 5. Number of times particular areas were removed inindividual cases. Boxed
case number indicates operatees out of the hospital. It is obvious that the ocecur-
rence of a large number of “recoveries® in the 9 and 10 categories might mean nothing
more than the continued operation of the factor of pure chance.

ful restrictions placed upon the cytoarchitectural studies but also re-
calls that the number of cases in each category of removal varied
{fig. 5) there is certainly no indication from these cases to support the
belief that “recovery” is specifically related to removal of areas 9
and 10 (Heath and Pool, '48; LeBeau, ’48; LeBeau, Bouvet, and Feld,
'48; LeBeau, Bouvet, and Rosier, ’48; Pool, Heath, and Weber, ’49;
Schlesinger, ’50). Moreover, it is by no means quite certain that the
operative procedure is correlated with improvement. The significance
of the fact that the number of operated cases discharged from the first
Columbia-Greystone project is greater than the number of discharged
controls is obscured by the difference in prognostic expectation be-
tween the 2 groups. It is clear that there is a positive correlation be-
tween the “improvement” of the “improved” operated patients and the
occurrence of the project and, perhaps, the incident of operation but
the possibility that the “improvement® of these operated cases is re-
lated to something in the project situation other than the operation
must be kept in mind as we proceed. In an

y case we may construct
several propositions which, if followed, should e; iatri
D , , d ensure safe psychiatric
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FIG. 4. Prognostic expectation of cases in the first Greystone series. Onthe ab-
scissa, 0 represents the worst and 4 the best prognosis. The numbers forming the
units in the distribution curve are those of the particular cases. The boxed numbers
are those of cases who have stayed out of the hospital, after the original operation, or,
{if in the control group) without subsequent operation.

breaks in preoperative hospital residence (17 of 33 patients exhibited
31 such interruptions).

In attempting to arrive at any estimate of what degree of effective-
ness psychosurgery may have, it is, of course, necessary to develop
prognostic expectations by using a great variety of criteria (in addi-
tion to duration of institutionalization and frequency of remissions)
for controls and operatees and to take these into consideration in
evaluating whatever results are obtained. Just what factors should be
used in arriving at a prognostic rating are not yet clear however. The
following factors have been considered-—diagnosis, nature of and age
at onset of illness, response to previous shock therapy, subjective
“impression,” absence of “painful” affect, degree of “deterioration,”
and length of institutionalization. In the present study the psychiatric
discipline also attempted to evaluate the prognostic use of “Amytal
interviews.” .

Reference to figure 4 will show that in the first project the expecta-
tion for the control group was distinctly different from that of the op-
eratee group. The existence of this difference and the reasons for 1t
were explained in Columbia Greystone Associates (’49, see p. 22) but
the question now arises as to whether the rate of “recovery” among
the operatees represented anything more specific than might be ex.
pected to occur spontaneously in a group with the record of institution-
alization discussed and upon a prognostic basis alone, for 1t is cer-
ainly true that not only was the group of operatees weighted in favor
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HEREDITY AND ORGANIC DISEASE. Our original series included
patients both with and without a history of definite psychiatric illness
in their blood relatives and it is possible that such a circumstance
may influence the results obtained. It is, of course, impossible to ob-
tain a group of cases in which one can be certain that no psychoses
exist or existed in the blood line but it is possible to set up 2 groups
for study~one with definite history and one without. If all other vari-
ables ean then be adequately controlled, and if there is a statistically
significant ditference in the subsequent behavior of the groups, one
can be certaln that heredity exerts a definite influence on the course
of events. The same reasoning applies to the existence of organic
brain disease, or lackof it,and inselecting the present serles of cases
consideration of both these factors was included in the screening pro-
cedure,

SHOCK AND COMA. Since convulsive and coma therapy may induce
more or less specific alterations, the amount of such preexisting
drastic therapy must also be evaluated by consideration of groups in-
tensively and lightly so treated. Sincethe administration of this ther-
apy is common, and since It isvaried in a specific rather than random

nature, such an evaluation may prove very difficult if not impossible
to attain,

VARIATION IN DEGREE OF INTEGRATION. Perhaps the most seri-
ous complication in our initial study was the obvicus inequivalence of
the patient material—~some of the individuals presented an appearance
of satisfactory integration of personality—~others were obviously seri-
ously deteriorated. As previously pointed out we were well aware of
th‘e existence of such variations and have explained how they came about.
In fields such as psychology, if deterioration is profound, the gath-
ering of profitable data may be impossible. In our previous series the
inequivalence in patient material, referred to above, vitiated our abil-
ity to speak with any degree of assurance about the non-effectiveness
of certain operative procedures. We have already pointed out that the
appfuently relatively high score of area 9-10-46 topectomies may be
entirely spurious as a result of the weighting factors inherent in the
selection of cases for operations in these regions. This statement
should not be interpreted to mean that 9-10-46 ablations of areas 9
10, and 46 did not eventuate in the results reported but rather tha;
ablation of other regions may have failed to produce equally good re-
sults because of the poor nature of the case material on which other
topectomies were done. Naturally, the present writers would be ex-
pgcted to exhibit a bias in favor of operations in the region of area 9
sinte it was previously pointed out by one of us that this cytoarchitec-
tonic .areawhen removedalone (or disconnected by means of an area 8
:\blah’on) resulted in definite behavioral differences in simians (Met-
€r, '44, see conclusion 16, p. 131). It was for this reasonthatarea 9
was selected for the original pilot operations. Since we are aware of



14 PSYCHOSURGICAL PROBLEMS

Proposition 1. No patient should be subjected to any form of ther-
apy involving the possibility of danger until the case has been thor-
oughly and repeatedly restudied in a versatile manner. (Much could
be said about the nature of this restudy which will obviously be use-
less if casual, or confined to one particular method of approach, but it
will suffice to emphasize here that it must be conducted over a pro-
tracted period and that any signs of improvement must be followed up.)

Proposition 2. No patient should be subjected to any form of ther-
apy involving the possibility of danger until strenuous efforts have
been made to readjust the environment for him.

Proposition 3. No patient should be subjected to any form of ther-
apy involving the possibility of danger until all means torehabilitate
him by less drastic therapy have been exhausted.

1t is clear that practical considerations will often accelerate and
curtail attempts to use techniques that are slow but it would be danger-
ous to adopt the principle that slow methods which are only occasion-
ally effective should be discarded because they are laborious and time-
consuming.

THE PROBLEM OF DISCHARGE AFTER VENOUS LIGATION. The
initial series of operated cases included one (case 38) who was dis-
charged and who has remained out, without untoward developments,
following ligation of the superior cerebral veins and without ablation
of cortical tissue. Experience with this case recalls to mind that re-
coveries have been reported by others in several cases in whom lo-
botomy was attempted and abandoned after abortive surgical efforts,
or in whom evidence of the surgical significance of lobotomy was poor,
following the death of supposedly successful lobotomized patients.
Since the question of the non-specific effects of surgery upon a psy-
chosis 1s always raised by cases showing some degree of improve-
ment, it became a matter of importance to elucidate the possible
mechanism of improvement in case 38. Since this case showed no
evidence of improving during the preliminary study period it may be
concluded that the probability of her discharge being due to spontane-
ous recovery was slight. Such an opinion is fortified by the subsequent
favorable and uncomplicated course of the case. In the present study
12 additional cases of venous ligation were studied.

The results of our first study indicate that discharge of at least 10
per cent of cases institutionalized on the average for a period of at
least 3 years can be effected without psychosurgery or other specifie
therapy (the actual figure for that project is 16 per cent) and that an
additional 20 per cent or more can be gotten out by the use of psycho-
surgery (the actual figure for return to the community 3 1/2 years
after topectomy alone is 43.4 per cent). Our {irst study does not
clearly indicate which frontal areas are ineffectual if removed, neither
does it exclude a non-specific operative effect. Venous ligation may
be anticipated not only to involve maximal areas but also to produce
the maximum number of non-specific effects which might be expected
ta follow an intracranial operation.
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THE SEARCH FOR IMPROVED METHODS OF THERAPY

In cur first monograph we pointed out that development of an oper-
ation, although a useful object was not our primary goal. What we
wanted to know and what we still want to know is why patients im-
prove following psychosurgery and how to manipulate the causes for
such improvement in the most expeditious manner and with the least
danger to the patient. One may search for such causes in at least 3
principal spheres of investigation—the physiologic, psychologic, and
psychiatric.

In the physiologic sphere we have not found that ablation of areas
of granular frontal cortex produces any very obvious enduring alter-
ation, the developmentand persistence of which parallels the improve-
ment of the patient. If the patient’s improvement is related to physi-
ologic (in the conventioml sense of the word) changes, these are evi-
dently of a very subtle type or are masked by homeostasis. Some
very obvious changes, such as increase in welght, are either incon-
stant or not directly related with the improvement or possible causes
for it, Apparently we either had to carry our investigations in this
field into deeper and narrower channels or employ new physiologic
methods. In the present investigation we favored the latter approach
and repeated only those physiologic studies previously employed which
were necessary to provide continuity between the 2 studies. .

In the sphere of psychologic measurements the effects of such op~
erations are also far from obvious. There was a clear, positive cor~
relation between social recovery and decrease in both anxiety and
complaint scores. The fact that anxiety and complaints should de-
crease in close correspondence to social recovery is of interest but
does not shed too much light on the basis of the improvement. The
Ioss-(ollowed-by-gain in mental ageas evidenced by the Porteus Maze
test in patients that showed social improvement was unmistakable but
the meaning of the pattern of change is unclear. The loss-followed-
by-gain in critical flicker fusion (when the CFF was above a certain
critical figure) in patients who showed social improvement suggests
that more precise and definitive psychophysical measures of sensa-
tion and perception might give clues to the neural basis of recovery,
but this particular observation had to be corrected for relations be-
tween stimulus strength and, frequency. (Is there, for example, as a
result of the operation, an alterationin the patient’sability to perceive
the intensity of the stimulus—as a result of paresis of the intrinsic or
extrinsic muscles of the eye—which is reflected in an alteration in
critical ﬂicqu fusion?) All these points—and several others as we]l
~furnish clear indication that the psychologic investigation had to be
extended {n an intensive fashion.

F’SYCl_liatric imprwem?nt after psychosurgery may be differently
defined in terms of certain rating scales, the validity of which is it-
self subject to investigation because of the subjective element in these
scales and their tendency to be weighted by the very hypotheses they
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this incubus and since preconceptions, if accompanied by success,
easily spread to others it is clear that further study of granular cor-
tex other than areas 9,. 10, and 46 iIs definitely indicated and for such
study to be meaningful the case material must be grouped in statisti-
cally significant numbers into some sort of distinct psychiatric cate-
gories and equated in terms of education and psychologic accessi-
bility. .

THE PROBLEM OF THE PATIENT’S ENVIRONMENT. We have point-
ed out above that a patient’s presence in an institution is only a rel-
ative measure of his psychiatric conditlon. Any institutional psy-
chiatrist knows that he could discharge a large number of his charges
if hecould create a special environmental situation tatlored to suitthe
needs of eachpatient. It does not follow because a patient is discharged
that his psychopathology is fundamentally altered. There is, however,
considerable danger in leaning so far in an opposite direction that no
patient is considered improved if evidences of psychopathology can
still be discovered. In a situation such as this, psychiatry is badly in
need of some sort of objective scale such as cardiologists use to ex-
press degree of compensation. Knowledge that a patient, who can live
outside an institution, still displays psychopathology should not be
treated as any more damning than the knowledge that a person capable
of limitedbut useful activity harbors a quiescent lesion, Since quanti-
tative estimation of the degree of psychopathology presumed to exist
is difficult and its assessment is largely an impressional matter it is
apparent that definite criteria for improvement require to be developed.
An attempt was made in this direction in the “social improvement
scale” of the first project but this still leaves much to be desired.

Perhaps the most comprehensible measure of improvement of a
patient is his ability to return home. However, if return to the home
environment is the yardstick by which the patient’s improvement is to
be measured, one must be certain that this environment retains the
same qualities it had when he left it, Since this is never the case, our
next best method of standardizing the measure is to be certain that
the patient has some sort of supportive environment into which he can
be received.

In our first series of cases we fell squarely athwart this obstacle.
Some patients who the present writers, at least, felt might very well
function in a moderately supportive environment, were met by rejec-
tion by their families. Others who seem essentially unchanged were,
either by the alchemy of the social service workers’ touch or as a
result of parental remorse, converted into discharges. If one evalu-
ates patients in terms of discharge and ability to retain gainful em-
ployment the estimate is rendered more meaningful but the process
of evaluation is complicated by the nature of the employment and by
the fact that females or cases admitted early in life may never have
had any gainful employment.
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which might prove distinctly superior to what we have under study,
and several cases of transorbital lobotomy were included in this
study, as well as 2 cases of a modified form of thalamotomy.

WHAT WAS DONE IN THE PRESENT STUDY

PROCEDURE FOR SCREENING TO ELIMINATE CERTAIN CONTROL-
LABLE VARIABLES. In order to rule out some of the difficulties
mentioned above we adopted a screening procedure which tended to
eliminate from the operative series (1) cases in whom spontaneous
improvement might be expected to occur, (2) cases with a positive
psychiatric history in the blood line, (3) those who presented medical
complications, language difficulties due to unfamiliarity with the
American idiom of speech, and (4) such cases who were inaccessible
to psychologic testing. This screening procedure was also.designed
to narrow the degree of psychiatric variation in the cases chosen and
to eliminate from the operative group such individuals who had no
satisfactory environment to which they might return if improved.

The plan for screening (and the figures resulting, which may be of
interest in computing the possibilities of future patient samples) was
as follows: (1) selection of possible cases by survey of the entire
patient population of the area of activity, (2) psychiatric screening, (3)
psychologic screening, (4) social service survey, and (5) obtaining of
operative permits.

We have learned that it Is a serious error to select cases from too’
small a raw group or to begin definitive preoperative study before it
is clear that no major obstacle exists to the further development of
the case. Accordingly, it is wise, after deciding just what type of
patient one expects to study, to survey several thousand records {one
may just as well do all the records of a hospital) to arrive at the
names of all the probable candidates. If business machines exist for
doing this, so much the better, otherwise 1t must be done by hand.
For the present study all the records of Greystone were surveyed
(beginning May 17) by Miss Dorothy Logan and those meeting the
following criteria were laid aside:

Schizophrenics and psychoneurotics in the age group from 25-35
and involutionals and manic depressives in the age group from 45-55
(this age group also included paranoid schizophrenics, see below)

who had
graduated\fmm grade school in the United States,
been ill f6r at least 3 years without remission (figures 7 and 8
show that'this criterion was violated incases 5, 12, 15, 21, and 25}
received all indicated therapy and
a presumabl tisfac i i
they im}froved y satisfa: tory»home to which they might return if

but who had no history of obvious psychosis in the blood line
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are designed ‘to test. Improvement may also be defined in terms of
the patient’s own report of his subjective state, In evaluations of the
latter type, relief from anxiety is probably the feature to which most
weight is customarily attached. It is obvious that in operations such
as lobotomy, rellef from anxiety can be carried to the stage of irre-
sponsibility and casual behavior. Assuming that such rellef from
painful affect exists, what is its nature? Is it the first stage ina
process of deterioration? If so, why is it so difficult to detect any
evidence of impairment of function in the psychologic sphere in “im-
proved” topectomized cases? In animals there is evidence that ab-
lation of granular cortex tends to“externalize” the organism (Mettler,
’44) and Halstead (’47) has reported “stimulus-binding” as 2 sign of
brain damage. It is interesting to observe that operative procedures
which decrease an animal’s contacts with the external world (as, for
example, blindness) tend to render it intractable, whereas operative
procedures which impair motor ability often turn intractable beasts
nto animals that.can be handled with a degree of ease which is quite
out of proportion to the slight motor disability which may have been
induced. Has the frontal region in man developed to a degree in which
the anxiety factor has become somewhat disassociated from the motor
mechanism? Are speculations of such types of any use in pointing out
in what psychotic conditions granular ablations are likely to be most
and least useful? It would appear that in the field of psychiatry, fur-
ther investigation and analysis of the factor of anxiety is definitely
indicated.

From a technical point of view topectomy leaves much to be de-
sired. It is clear enough from our previous study of the cytology of
the site of previously performed ablations, that the pathology of the
operation is not restricted to the region removed. There is more or
less extension of cellular loss beyond the operative site and this loss
of cells is confined, in some areas at least, to the layers of cortex
supplied by the supracortical arterial capillary plexus (layers I-I1I,
loss of which figured prominently in speculations of earlier days
about the cause of the euphoria of cerebral syphilis). The question
may well be raised as to whether some of the beneficial effects ob-
served are due to the localized removal or to the much wider, con-
comitant loss of supragranular cortex. It is apparent that if the latter
is the case the localized ablation may be unnecessary. In order to
obtain some information about these matters, an application of the
method of thermocoagulation was developed.

Again 1t would be an error todevelop such a restricted perspective
as to ignore parallel developments by others in the ﬁeld of psycho-
surgery. Since we began our original studies, transorfital lobotomy
became a widely employed operation and thalamotomy was described.
We could not, of course, be diverted into many tangential enterprises
and it is largely up to those who introduce new approaches to do the
work necessary to develop and validate these but we did have the ob-
ligation of directing a certain amount of attention to any procedure
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Psychiatric screening was now Introduced in order to determine
the exact, present condition of the patfents, in order to check the du-
ration of the illness and absence of remissions and to eliminate com-
pletely deterjorated cases. The number of cases was reduced by this
procedure to the following figures: involutionals (this classification,
after closer study of the cases, was now changed on this group to
schizophrenia, paranold) 10; and schizophrenics 30. A technical de-
tail of small psychiatric value, but a useful time-saver ina project
such as this, has been to have psychiatry take the responsibility for
(1) checking the correct spelling of the patient’s name, (2) the accura-
cy of the age and marital status, (3) the genetic history, (4) the peak
of educational attainment, (5) the peak of prepsychotic occupational
performance, (6) the duration and dates of institutionalization, and (7)
the extent and dates of coma and convulsive therapy. Checking of
items 5 through 7 can profitably be deferred until the screening pro-
cedure is complete but in order to avoid extensive corrections of
developing records, the first 4 items should be verified early.

Psychologic screening was next introduced in order to insure test-
ability, After this and medical screening the group had been reduced
to 7 tnvolutionals (schizophrenia, paranoid) and 23 schizophrenics.

Since this number of cases was already below the upper limit of
our facilities the obvious further reduction which would result after
evaluation of the home environment, and from the attempt to obtain
pPermits for operation, would serve to split off 2 number of cases
suitable for inclusion in the project as unoperated controls and pre-
operative study was ready to proceed.

Accordingly, the remaining 30 cases were all transferred on Aug-
ust 14, to our test ward and definitive preoperative study was begun
on August 16, in accordance with a standard flow chart like that shown
in figure I of our first monograph (Columbia Greystone Associates, 749).

THE EFFORT TO IMPROVE THERAPY

It is apparent that the group we had at hand was far too small to
Provide us with enough material to determine whether removal of
certain areas of the granular cortex is more effective than removal of
pthers, or to determine whether removal of different granular areas
is of variable effectiveness in different psychiatric conditions. Only
enough material was at hand for providing a statistically significant
answer to one or 2 questions., By the time the social backgrounds of
the patients had been analyzed and the necessary permits obtained,
our 9perative material pool consisted of 24 cases. A psychiatric
grading (from 1 to 4) with the lower numbers for the better prognoses
Was now requested in order to get a somewhat better idea of the rel~
ative severity of degradation of the patients. The results for the

vatients for whom supportive possible i i
postoperative envir
were found is shown in Table 2. cments
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organic brain disease or
other chronic systemic disease,
The number of records selected was as follows: psychoneurotics,
0; manic depressives, 4; involutionals, 16; and schizophrenics, 70.
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Since some of the ratings for certain of the dlagnostic categorices
contaln no cases and others only one case it is apparent that only one
relatively representative group of 12 casescould be made up from the
series which itself was entirely lacking in manic-depressive and psy-
choncurotic samples. Since this material was inadequate to solve the
problem of the relative merits of different types of topectomy that
operative approach was out of the question and attention was shifted to
the 4 remalining techniques requiring elucidation, notably thalamotomy,
thermocoagulation, venous ligation, and transorbital Jobotomy.

THALAMOTOMY. As originally described, thalamotomy presents a
number of technical problems which make its evaluation very difficult.
Fifteen years of experience withthe stereotaxic instrument on the part
of one of us has left us with 2 somewhat reserved estimate of the sup~
posed accuracy of instruments of this type. Although we have proba~
bly made severalthousand placements inthe course of our experimen-
tal work we have yettofinish such a placement with the expectation on
subsequently finding it precisely where we intended that it should be.
The generation of gas during electrolysis and interference with ves-
sels which supply and drain regions other than those under investiga-
tion (Carpenter and Whittier *51) all tend to render the technique
somewhat less precise impractice than it is in theory. In experimen-
tal work this makes little difference—one withholds judgment until
microscopic study of the neuraxis confirms the placement and then
one discards irrelevant material. Despite the recent studies of
Meyers and Hayne (’48) it is hard to see how it would ever be pos-
sible to analyze such data with precision without autopsies. Discon-
nection of the thalamofrontal circuit has, however, considerable theo-
retical interest and, as the surgical discipline pointed out, the thal-
amus is directly visualized in tumor work. If ablation or disconnec~
tion of the medial thalamic nuclear mass is of therapeutic value, di-
rect visualization is one way of being certain that such destruction or
disconnection has been brought about though it has the disadvantage of
producing damage beyond the thalamus. Since such an operation re-
quires an extraordinary degree of neurosurgical skill and is not unac-
companied by danger, thalamotomy by direct visualization was decided
upon for only 2 of the least promising cases (nos. B13, B14).
Footnote for Table 3~(Continued)

Rating V. Questionableor inadequate family interest or ability to help the patient

OF 10 work with hospital staff. Adequate financial back;
living conditions for the patient, B prckground, comfortable physical.

ln V-Raung VL Marginal home ly and f

Family Interest ag

Rating VII, No {nterested relatives found wh
o will agsume responsibility for re-
;‘eai::i:g‘;he l§>atlent should he improve which would mean that family czreyo:;omee
Dublie assistance would have to be worked out If the patient shows suft{cient
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Table 2

PREOPERATIVE DIAGNOSES AND PROGNOSTIC RATINGS OF CASES
IN SECOND GREYSTONE PROJECT*

Rating Schiz. Heb. Schiz. Cat. Schiz. Par.
1 B12 B5
2 B7, BY, B16, B21, B22A B2, Bl1, B15 BI10A
3 B1, B3, B18, B20, B23 B6 B8
4 B13, Bl4, B17, B19, B28 B4

*The lower numbers indicate the best prognoses,
Table 3
SOCIAL SERVICE RATING OF OPERATED CASES AS OF 1/14/49,

ACCORDING TO ENVIRONMENTAL RATING SCALE
DEVISED 9/28/48 BY HESTER CRUTCHER*

1 o m v v v vo
8 7 12 102 3 14 222
16 2 8 9 5
1 13 1 28
18 19 A 17 A8
A10 20 MSH
21 23

* The Roman numerals have the following values,

Rating I. A supportive home environment, comfortable dving conditions for the
patient with blood relatives or spouse who seem interested in the patient andwilling
to accept hims when he leaves the hospital. In this rating will he the relatives who
have an intelligent and accepting attitude toward the patient, adequate financialback-
ground, and a willingness to work with both the medical and soctal service staff to
promote the patient’s welfare,

Rating II, A home with blood relatives or spouse where they state that they will
cooperate with the hospital staff in accepting the patient if he improves, In this rating
the relatives have some negative attitudes such as fear of the patlent or a certain
amount of controlled hostility toward him, thus making the patient’s situation less
promising than Rating 1. Adequate financial background, comfortable living conditions
for the patient would be expected for the patient who is rated in this group.

Rating IIl. Same as Rating II except that there would be a question as to whether
or notthe physical conditions of the home would be comfortable or the financial situa-
tion adequate,

Rating IV. Interested relatives who will work with hospital staif, accept the patient
when he fmproeves, and give him some support, but due to limited quarters a necessity
for the patient to live outside the home—perhaps in a nearby room with the family
giving supervision. Need of financial assistance for the patient may ormay not be

evident.
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28 was introduced in the original series in order to control this com-
mon factor. It was further reasoned, originally, that venolysis might,
by rerouting venous dralnage, alter the critical blood flow and gas-
ecous exchange valuesof the cortex drained. After it had become clear
that the dischargeof case 38 was stable we were placed in the position
of being forced to decide whether we would continue to remove pieces
of cortex {after varying degrees of obstruction of the venous drainage)
or determine whether it was necessary todo anything more than sim-
ply divide the veins of the region. If we did not do this and it subse-
quently turned out that the latter procedure was a highly successful
one we would be in the position of having encouraged unnecessary
surgery and it was up to us to clarify this point at an early date. Ac-
cordingly 12 cases selected in such a manner as to take full advan-
tage of the variables of our present series were scheduled for Hgature
of the frontal superior cerebral veins. These cases were as follows:

Prognostic Rating (see Table 2) Schiz. Heb. Schiz. Cat.  Par.

1 B12 BS
2 B7, BY B2, Bl  Bl0A
3 B1, B3 B6 BS
4 B4

TRANSORBITAL LOBOTOMY. In the 8 remaining cases we decided to
determine the effects of transorbital lobotomy. It should be immedi-
ately pointed out that these cases (all were hebephrenic schizophrenics
whose ratings were as follows: 2-B21, B22A; 3--B18, B20, B23; 4—
B17, B19, B28) were more deteriorated and had been ill for a period
longer than recommended for cases for transorbital lobotomy. Fur-
ther, they occupy a qualitative position somewhat below the average for
our group as a whole. It is apparent therefore that if the rate of re-
covery of these cases should turn out to be lower than that reported
by other writers on this technique our results could not be used to
confute such a higher rate, determined upon a different class of ma-
terial. On the other hand should the results we obiained compare
favorably with those reported by others, for cases who have not been
it fo.r as long, then our results would clearly have the effect of en-
hancing the value of data collected on such other material and would
serve to allay possibly dangerous haste in resorting to the operation,

We chose to investigate the effects of transorbital lobotomy in
chronic cases who are seriously ill for the following reasons: (1) the
basic data necessary for evaluating a therapeutic procedure carried
gut On cases who have not been committed to an institution for at least
lnigalx‘ds were not available, (2) we were primarily interested in those
o n‘:c rals who are already in institutions, and (3) for the collection
to fs of our basif: data (the effect of transorbital lobotomy on olfac-
b 0, for example) institutionalization for a period of 3 years or even

nger, while a complicating factor, is not an invalidating obstacle.
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THERMOCOAGULATION. ¥From our first project we know that the
pathologieal effects of acortlcal ablation are not restricted to the cor-
tex ablated (Mettler, '40a). The only tried and tested method for
localized destruction of the cerebral cortex is thermococagulation.
Other methods, such as devices for generat!ng other forms of radiant

hanical energy, chemical ts, or dehydration naturally
suggest themselves but they do not work well experimeutauy and, in
venturing into new territory, it is best to proceed with caution, Since
thermocoagulation has never been attempted over such wide areas of
cortex as exist in the human frontal lobe, it was felt that In trial work
it might be wise o neglect the cortex in the depths of the sulef and
confine thermocoagulation to the relatively small amount of cortex
exposed on the summits of the gyrl. The task of adapting the Dusser
de Barenne instrument and technique to the human brain was conse-
quently assigned fo the surgical diseipline and Dr, Garcia’s modifica-
tion 1s descrived In Chapter 3. Two cases {nos. B15, B16) were
selected for thermocoagulation.

VENOUS LIGATION. The problems raised by the recovery of case 38
In our original series of studies afier lgation of the superior cerebral
veins were critfcal ones. As pointed out above, varfous cases have
been reported who have recovered following an abortive attempt at
lobotomy, which for one reason or another was not carried out or only
incompletely so. That all the cortex rostral to the agranular area
need be di ted to ev te in an appreciable number of hospl-
tal releazes we have now demonstraled to be unnscessary but since
case 38 was one from whom no cortex at all had been remaved the
question arase as to whether cortical ablatlon was really necessary
and indeed 2 2 simple craniotomy might not be successiul, or even
the factor responsible for success. Superior sapittalthrombosisisa
serious accident in the human but, in nearosurgery, ligature and divi~
sion of cerebral veins is often done without unhappy results and one
aperative approach to the probiem of convulsive seizures (Scarff, ’47)
involves divislon of these vessels. In the simian, venolysis need not
produce any very obvious pathology. In topectomy it is usually neces-
sary to divide a certain number of superior cerebral veins and case
for Table 3~(Ct )

improvement to leave the hospital under these conditions,
Briefly, the ratings may be summarized as follows:

1. Excellent V. @ from the -}
of the family supervision and
U, Good support for the patient,
L Falr VI GQuestionable as to whether or not

there are any assets in the home

3V, Questionible from stardpoint shuation for the pattent,

of ghysleal accommodation and
faraily’s ability ta carry VII. Situation for patient's leaving the
through inteations to give hospital must be devefoped by
suppbrt and supervision. soclal worker,
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In the third place we need to have & clear definltion of improve-
ment which can also be applied reliably (do we want to know whether
the condition is cured oronly brought {0 a remission or merely allevi~
ated and, if one of the latter, for how long a perfod of time and in
what manner?).

Fourthly the rate of spontancous or unspecific improvement must
be determined and finally the rate of improvement after the use of the
therapy to be evaluated must not only be established but also must be
significantly above the spont or incidental rate.

If the indications for a therapeutic procedure are drawn up in such
a way as to include anappreciable number of cases in which spontane-
ous improvement may occur, the influence which such welighting ex-
erts must be clearly determined before one can proceed any further.
In connection with present problems it is well known that regardless
of therapy, the incidence of dismissals from psychiatric institutions
decreases with duration of commitment. Between one and 2 years it
falls sharply. In studying institutionalized cases one is obviously
dealing with a fragment of a curve which indicates that the sooner a
therapeutic procedure is instituted after the onset of a psychiatric
illness the greater the opportunity for error in attributing recovery
1o the therapeutic procedure employed. One very potent argument for
restricting our study of the effects of transorbital lobotomy to cases
who were committed for at least 3 years is our knowledge that after 2
years thepossibility of spontaneous durable improvement is consider-
ably reduced. It is, of course, possible to organize complexity toa
point at which an impasse is reached. It would obviously be a waste
of time to attempt to cure ancient cases of advanced neurosyphilis
that were in the last stages of mortification and one must be careful
not to go beyond an objective statement of the facts. At the time the
Present project was designed, one could only say that recoveries
might be encountered after the use of transorbital lobotomy at a stage
of illness in which spontaneous recovery is known to occur frequently
but the exact incidence of which was still unknown. These 2 circum-
stances might or might not be related. Durable recovery after trans-
orbjtal lobotomy employed at a time when the rate of spontaneous re-
covery is low, was rare. There was a real possibility that some of
the recoveries after transorbital lobotomy were not causally related
to the procedure.

In organizing a complex problem the ultimate is reached when such
organization is placed upona personal basis and each case is particu-
larized. Another interesting consideration is the length of time elaps-
Ing between the onset of a disorder and the establishment of a durable
diagnosis. In psychiatry, as in other fields of medicine, it is obvious
that more mistakes are made and more cases go undiagnosed in the
early stages of a disease than later. If one does not know what the
Percentage of spontaneous recovery is there are only 2 safeguards
?hi‘:h one can employ to avoid this factor of error—methods designed

OF problems of disorganized complexity or a retreat to a position in
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We need explain more fully only the first consideration but it is an
important one.

One way to validate a therapeutic procedure would be to apply it
widely with little or no attempt to control variables other than those
introduced by the therapy. If the number of cases chosen is sufficient-
ly large, and the variables themselves numerous, the problem is of the
type which Weaver ('48) calls disorganized complexity and requires
statistical analysis for resolution. Specifically, one has to know what
the spontaneous rate of recovery is among comparable groups of in-
dividuals who have recelved (a) no therapy, (b) other types of therapy,
and {c) the variety of therapy under investigation. For such an amly-
sis to be meaningful the groups compared must be large as well as
quite comparable, If after such figures were compiled there should
prove to be a clear-cut advantage in favor of a particular therapeutic
procedure then and only then (as a result of such an investigation)
could it be said to have any value,

Since it is eminently impracticable to test most therapeusis by
such a method we must seek another approach to the problem of eval-
uation, I, instead of using techniques designed to attack problems of
disorganized complexity, one deliberately sets out to organize com-
plexity, the manner in which the organization is done can be used to
disclose the influence of one variable factor (such as a therapeutic
approach) operating in the presence of several other variables. The
method of dealing with problems of organized complexity is obviously
fraught withmore difficulties thanthat used for problems of disorgan-
ized complexity and involves something more than mere manipulation.
Above all the manipulation must be confined to the method of organiz-
ing the problems and should not extend to unconscious manipulation of
the data gathered. Whenever a physican attempts to define the indi-
cations for a therapeutic procedure he begins to organize the complex-
ity of his problem and long before he ever reaches the territory of
factor analyses he is faced with definite difficulties which are often
unrecognized. Some of these,as they enter into the question of evalu-
ating procedures such as transorbital lobotomy, shock therapy, and
psychoanalysis, can be 1llustrated.

The first necessity in evaluating a therapeutic procedure is a rigid
definition of the condition for which it is to be employed. Such a def-
inition may be couched in the form of a statement of a diagnostic cate-
gory (manic-depressive psychosis, schizophrenia, ete.) or in terms of
a psychotic state (painful affect) but it should take into consideration
all pertinent objective qualifications of definition and temporal con-
figuration (neurosyphilis as demonstrated by abnormal neurologic
findings and a positive spinal fluid and of less than 5 years duration,
let us say).

The second necessity 1s an evaluation of the degree of accuracy
with which the previously formulated definition can be reached. Obvi-
ously the mere formulation of a definition is useless unless that def-
inition can be effectively applied to the cases to be studied.
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Neurology advised against reoperation for the fit pattern, since
this was controllable by medication, unless thorough clectrical studfes
were made at the time of reoperation. Indications on the basis of the
psychiatric condition were withheld, of course, since this was the
province of the psychiatric discipline.

Psychiatry made no recommendation concerning the convulsive
pattern but advised that radical lobotomy should bedone. The patient’s
present condition was deseribed as complicated by signs of organic
damage which anything less than radical lobotomy might be expected
to aggravate rather than improve,

Surgery advised ablation of the remainder of the cortex of areas
9-10. The reasoning involved included not only psychiatric prognosis
but also the hypothesis that the integrity of cortex in this region is
necessary for the development of convulsive selzures. Radical lobot-
omy was refused by surgery until the effects of a second topectomy
could be observed,

In this situation it was reasoned that if the recommendation of sur-
gery was followed it would provide a valid test of both the psychiatric
prognosis and the rather arresting theory concerning convulsive sei-
zures advanced by surgery and that, if the ablation proved tobe a
failure, the radical lobotomy recommended by psychiatry might still
be carried out. From the point of view of the project this case offers
an interesting example of the effects of enlargement of the ablation of
granular cortex,

SUMMARY

The present proiect deals with the preaperative and postoperative
course of patients treated as follows:

Venous ligation—12 cases:

Rating Schiz, Heb. Schiz. Cat. Schiz. Par.
1 (best) Bi2 BS

2 B?, BY B2, Bl1 B10A

3 Bi, B3 B6 B8

4 (poorest) B4

Transorbital lobotomy—9 cases (all hebephrenic schizophrenics):
Rating 2—-B21, B22A
Rating 3—B18, B20, B23
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which spontaneous improvement is known to be minimal. In this in-
stance we have employed the latter technique which, it should be re-
membered, yields no information at all about what might have happened
in a different class of patients.

Transorbital lohotomy was, at the time this work was undertaken,
still an unstandardized procedure. Certain aspects of it (for example,
the exact importance of the rather special type of shock which is em-
ployed in conjunction with it) are still unclear. It would be very easy
to miss an essential feature of the techniqueunless it were performed
by a recognized expert. In this situation we invited Professor Walter
Freeman to perform the procedure forus and we are happy to say that
he kindly consented to do so.

Special Procedures. One case (no.A10, a hebephrenic schizophre-
nic) studled as a control in our first project was added to the trans-
orbital series. This case, discussed in our previous monograph, was
anexceedingly deteriorated one whose condition had shown no change in
the 19 months he had been followed by us. He was included to geta
study value from the very bottom of our rating scale, .

In our original series of cases we had performed lateral trans-
cranial lobotomy on 2 cases (nos. A2, A44) who had failed to improve
after topectomy. No benefit resulted from reoperation by lobotomy.
The converse problem, namely, “Would topectomy have any value in
cases in which lobotomy had failed ?” sometimes presents itself. The
problem is a difficult one. It is hard to see how removing cortex
which has already been deprived of its long afferent and efferent con-
nections would produce any change in an individual. About the only
way in which one could visualize possible alteration would be to as-
sume that the original lobotomy had been inadequate. This problem
again presented itself in the form of a case (MSH) of 2 young woman
who, following lobotomy, had proceeded to terrorize the attendants of

Marlboro hospitaland who constituted a very real fire hazard. Acting
on the assumption that her lobotomy must be essentially incomplete
she was transferred to Greystone for anarea 9-10 topectomy. Upon
reoperation it was evident that the original lobotomy had reached the
falx cerebri with dense scarring on both sides and had evidently been
about as thorough as most such operations generally are., Thiscase
1s further discussed in Chapter 15. From a theoretical point of view
the case offers an example of the result of cortical ablation of tissue
from which the long afferent and efferent systems had previously been
severed.

Our original series of cases also included one (case A8) in whom
a middle frontal gyrectomy, instead of topectomy, had been performed.
This case, listed as a topectomy failure, did not show any improve-
ment in his psychiatric condition (in respect to his interpersonal re-
lations with other patients he grew worse) and developed a definite
convulsive pattern. The physician in charge requested reoperation,
so we were somewhat at a loss to decide what it would be best to do
and consultations of the various disciplines were requested.



Chapter 2
HOSPITAL MANAGEMENT AND SOCIAL EVALUATION
Marcus A. Curry, Archie Crandell, and Violet Bemmels

Why was this research project conducted at Greystone Park rather
than in some other institution, perhaps more closely related spatially
and in organization to the great university which glves its name to the
group responsible for the work? As we previously pointed out (Co-
lumbia Greystone Associates, *49) the project stems partially from a
series of lectures given by Dr. Fred A. Mettler under the auspices of
the New Yersey Neuropsychiatric Association and attended by many
members of the staff of the New Jersey State Hospital at Greystone
Park, and that hospital was chosen as the site for the first project be-
cause it served the area from which most of the patients came whose
relatives were Interested in having psychosurgery performed at that
time,

The mentally 111 in New J ersey were cared for to some degree by
county hospitals but mostlyby the 3 state hospitalslocated at Marlboro,
Trenton, and Greystone Park. The latter, and largest of the 3, is lo-
cated about 33 miles due west of New York City, near Morristown, and
18 surrounded by 1200 acres of beautifully rolling northern New Jersey
land, some of it in cultivation, some in woodland,and a part, surround-
ing the buildings, rivaling in beauty the campuses of any of our large
eastern universities.

The resident patient population of over 5800 is housed in 8 large
buildings. The oldest, the Main Building, was constructed in the 1870’s
andis modeled on the famous Kirkbride pattern sopopular atthe time.
Its administrative center and 2 large wings, for men and women pa-
tients, extends out and back, step-like, on each side. On its 4 floors,
each side has a total of 20 wards and presently houses about 2900 pa-
tients for continued treatment with sofe of the back wards housing
the more overactive problem cases, This Main Building was soon
crowded and in 1901 another large building was constructed of the lo-
cal gray stone some distance in the rear, to house those patients re-
quiring only a place to eat and sleep. This building, named the Dormi-
tory Building, has now about 1700 senile and sclerotic patients quar-

tered on its 14 huge wards. Atthe time of the First World War,amod-
ern psychiatric clinic and admission building was constructed on the
other side ofthe Ma ildi

in the late 1920’s the new Reception
the Main Drive to accommodate 125
where the most thorough and complete

33

Building was buijlt farther down
menand 125 women on its wards
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Controls—6 cases:

Rating Schiz. Heb. Schiz. Cat. Schiz. Par.
1 B25 B24
2 B27 B10, B26
3 B22

Thalamotomy—2 cases (813, B14, both hebephrenic schizophrenics
with a rating of 4).

Thermocoagulation—2 cases (B15 a catatonic and Bl6a hebephrenic
schizophrenic, both with ratings of 2).

Topectomy after lobotomy—1 case (MSH, hebephrenic schizo-
phrenic).

Enlargement of cortical ablation—1 case (A8, epileptoid pattern).
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checked since obviously we could not state that the patients had re-
ceived all indicated therapy if they had notbeen treated by this depart-
ment, or at least considered andtreatment withheld for a good reason.
While the medical members of the staff were askedto review the cases
directly under their supervision, the actual clerical labor of surveying
the hospital records was in the hands of Miss Dorothy Logan, who had
been trained in the hospital and was familiar with the procedures and
records and could thus conduct the survey more rapidly than had an
outsider been assigned to this task.

While allthe patients who were considered had received the normal
admission examination and a history had been obtained in a routine
manner by the Social Service Department, it was found that in many
cases further information had to be obtained from the families in rul-
ing on debatable questions and that reptated psychiatric evaluation
was necessary to confirm or correct the diagnosis which had been
made by the resident staff, in many cases several years previously.
It was found that this load was too great to be carried by the resident
staff of psychiatrists and social workers and the project therefore as-
signed a social worker and 3 psychiatrists to carry out this necessary
screening,

It was of interest in the {irst research project that improvement of
a patient following operation might be so pronounced that the medical
staff would pass the patient for parole only to find that there was no
suitable environment In which he could be placed. With this in mind,
the “satisfactory home to which to return if improved” was one of the
criteria and this problem took much of the time of the social worker
during the early days of the selection of patients.

Out of the 90 records selected in the first survey of the hospital,
34 patients were screened who seemed to meet in great part the cri-
teria outlined above. The social worker was assigned the task of (1)
obtaining permissionfor surgery fromthe families of these 34 patients
and their promise to accept responsibility for their care following
operation ifthe patients were releasedfrom the hospital, and (2) help-
ing the patients who were considered ready for release by the Grey-
stone staff adjust in the community.

The majority of the relatives were seen but once. Nine of these
families refused permission for operation mostly because they did not
feel that brain surgery had developed far enough to assure a success-
fulresult. Severalfamilies had read articles concerning psychosurgery
and consulted other physicians who had advised them to wait. Others
had noted little or no improvement in patients who had received con-
ventional surgery, On the other hand, several families refused sur-
Bery, not on the basis of the possibility of failure but on the basis of
the possibility of success since these families did not want to be re-

sponsible for the after-care of their relatives.

Twenty-five families signed for surgery. Of these 25, there were
20 who expressed a desire to have the patients in their own homes
after the operation. Of the 20, it was obvious that there were 2
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studies could be made of all newly admitted patients, About 1930 a
unit for the tuberculous mentally i1l was constructed, with 3 other
smaller brick buildings to care for the overflow from the Dormitory
Building, The campus picture is completed by the many buildings
housing doctors, nurses, and staff and the utilities necessary to oper-
ate this largely independent community of almost 7500.

The Clinic Building, midway betweenthe Reception and Main Build-
ings, is now usedfor shock therapy, acute medical and surgical cases,
and contains the suite of operating rooms used in this project. One
ward in this building, on the floor just below the operating rooms and
known as 17-A, was set aside for the patients being studied, Inthe
same building also were located the offices of the psychosurgery pro-
ject and various testing rooms utilized by the psychiatric, neurologie,
psychologic, and other disciplines in their studies.

The hospital is under the direct control of the Medical Superintend-

ent and Chief Executive Officer, who is responsible to the Board bf
Managers of the institution, composed of 7 outstanding non-salaried
men and women of the community. They in turn are responsible to the
Commissioner of the Department of Institutions and Agencies and he,
through the State Board of Control, is responsible to the Governor.
Thus, in this project as in the first, the approval of this whole chain of
command was necessary, and it is a tribute to the excellent formula-
tion in carrying out that project, that permission was gladly given at
all levels, Conferences were held at the hospital by the senjor col-
laborators early in the year and the tentative nature of the work to be
performed was outlined. A real problem in case selection presented
itself because of the many criteria which had to be met before a pa~
tient could be included. Originally, it was hopedthat psychoneurotics,
involutionals, and manic depressives, as well as schizophrenics, could
be selected in separate groups and similar surgery performed. It
might be thought that with a patient population of over 5800 to choose
from, these 4 groups could be formed easily. However, when it is
realized that aside from being in certain definite age groups, it was
necessary that patients selected have minimum educational qualifica-
tions of grade school graduation, have been ill at least 3 years with-
out remission and received all indicated therapy and have a good home
to go to if the operation was a success, we find that the field is nar-
rowed down greatly. When, however, the prohibition against any his-
tory of cbvious psychosis in the blood line, any organic brain disease,
or any other systemic disease is also added, we find thatthe selection
becomes so restricted as to rule out the psychoneurotics entirely and
leave only 4 manic-depressive cases. It was necessary, therefore, to
drop these classifications from our study.

We began our selection of cases by first surveying the entire hos-
pital population and weeding out those obviously not suited for con-
sideration; this included the aged, the sclerotic, those whose illness
had been of short duration, and those with unsatisfactory family his-
tories. The records of the Shock Therapy Department were then
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The female paticnts out-numbered the male patients 2 to one on the
ward and necessitated a mixed assignment of personnel, which is
rather unique in mental hospital practices. At least one graduate
nurse was on duty throughout the 24-hour period, and during the day
shift there were 2 gradeate nurses and 4 affiliate nurses assigned to
the ward. A minimum of one male and one female attendant was on
duty with 2 male and 2 female attendants on the day shift,

Accurate noting of patient’s condition was carried out both by the
use of a Payne-Whitney Behavior Chart and by descriptive noting in
detail on the ward journal as well asonthe note sheets in each individ-
val record. The patients seemed to enjoy the pressure of activity on
the ward where numerous medical and laboratory tests were under
way almost continuously, and the patients also made frequent short
trips from the ward to other offices for various psychologic and tech-
nical tests.

A detailed report of the technique and results of these various tests
will be found In the individual chapters which follow, devoted to the
various disciplines. .

The housing arrangements for the patients included in the project
have been described, but arrangements for the care of the professional
members of the Columbia-Greystone project merits a word, Only a
small percentage of the workers were resident members of the staff
of The New Jersey State Hospital at Greystone Park and by far the
larger number had been recruited from Columbia University and the
departments of the College of Physicians and Surgeons. During the
period of the intensive testing, quarters were provided for several of
t.he psychologists in the nursing home and while the operations were
in progress, the surgical and medical staff were quarteredin doctors’
suites in the Main Building. Those members of the project who were

not required to live on the hospital grounds were transported daily by
hospital car from the George Washington Bridge to the hospital in the
mornings and returned there in the evenings. Meals in the doctors’
and nurses’ dining rooms were provided for both those members in
residence and those who visited the hospital daily, Also, since each
operation was rather lengthy, it was necessary to provide nourishment
and meals for all of the operating room staff when it was convenient
for them to eat, since many times the termination of an operation did
not coincide with the regular hours for mealsin the staff dining rooms.

We have noted above that the patients included in the project were
1a!‘gely those whose families had shown a great interest by frequent
visits and it was necessary to control this visiting so that the program
oftesting and interviewing would notbe interfered with during the pro-
Jeet. Visiting, which was permitted in the general hospital population
on Tuesdays, Saturdays, and the first Sunday of each month, was re-
stricted to §undays only since on these days testing and int;rviewing
':;as at a2 minimum. 1t also was found necessary to request the rela-

ves not to bring candy and other articles of food as had frequently

been their custom, since this interf i
ered with th i i
which was followe:i in the project. © control dletary intake
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(B11, B21) who would want the patient only if she were sufficientlyim-
provedto live peaceably with the family. Of the 5 who signed for sur-
gery but could nottake the patient home, 2 (B3 and B10A) were willing
to pay for the patientin a boarding home. The other 3 came fromsuch
complicated family situations that it would have taken much manipula-
tion to work out a suitable environment for the patient.

The question has sometimes been raised as to whether attempts
had been made to coerce or persuade the relatives to sign the permit.
The method used was to give only the information available to social
service; that is, that a small percentage of operated patients improve
a great deal, most operated patients feel better and improve in varying
degrees, and that a few fail to show any improvement. The hopeful
and enthusiastic attitude on the part of the interviewer may have been
transferred to the families in spite of efforts not to verbalize it, but
it was the interviewer’s opinion that the underlying cause for the sign-
ing of the permit was the very real fear on the part of the relatives
that the patient would remain in the hospital for his lifetime if some-
thing drastic were not attempted. It would appear then that no great
difficulty was encountered in getting the relatives to sign permits and
assume responsibility for postoperative care since no attempt was
made to persuade those who were reluctant. Twenty-five out of 34
relatives signed willingly and with as much information as was avail-
able to social service.

The evaluation of the families at the time of the operation was not
highly accurate for several reasons. As stated above, most of the
families were seen but once before the operation. Again the attitude
of the families changed during the time the patients were being oper-
ated. Some relatives grew in tolerance, patience, and understanding.
Others were able for the first time to express their feelings of rejec-
tion for the patient. One of the criteria used in selecting patients for
inclusion in the project was the factthat they had interested relatives,
and the fact that the relatives had visited the patient consistently over
a period of years was the chief criterion of their interest. Postoper-
ative experience showed that consistent visiting was not always an in-
dication of interest but sometimes a fear of criticism by relatives-in-
law or an expiation of guilt for rejection of the patient.

The interviewing of relatives, obtaining further family and personal
history, and the preliminary psychiatric restudy had been carried on
while the patients remained on their original wards in the various
puildings, but on 8/23/48, 29 patients were transferred to the special
research ward in the Clinic Building, known as 17-A, Most of these
patients came from the men’s and women’s services in the Main Build-
ing but several had resided on the Dormitory wards. About 2 weeks
later an additional patient was transferred from the Female Service
of the Main Building, and the total of 33 was reached somewhat later
with the inclusion of a male patient for reoperation from the first
series, of a first series patient added for transorbital lobotomy, and
of a female patient transferred October 18th to the wardfrom the New
Jersey State Hospital at Marlboro.
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Following lunch, reports were madeonanatomy, physlology, vestibular
and autokinetic movements, olfaction, medicine, neurology, and pathol-
ogy. The presentation of the pathological report was quite detailed
and lengthy and, after the report on psychlatry, the meeting concluded
with a short psychiatric evaluationby the Greystone stalf andageneral
discussion. In all, 58 of those associated with or Interested in the
project were present at the mecting in the nurses’ classroom and at
the luncheon and supper in the nurses’ dining room.

Atthis meeting it appeared that the psychiatric discipline considered
none of the patlents to be recovered, much improved, or improved,
but that 6 were slightly improved and 18 unimproved. One patient,
the one who had been transferred from the Marlboro State Hospital
for surgery, was considered to be worse following the operative pro-
cedure, Four patients were felt to be parolable. In comparing this
evaluation with the findings at the hospital staff meeting, there was
complete agreement on 2 patients (B7 and B10A), and it was agreed
that A10 was improved and couldbe paroled. However, B25, a control
who had not been favorably considered by the hospital staff, was felt
by the psychiatric discipline to be not only slightly improved but also
parolable. Psychiatry did not see the improvement in Bl and B3 that
the hospital staff had noted. It was decided, therefore, that patients
who were considered to have shown some improvement by either the
staff or the psychiatric discipline should be referredto the Social Ser-
vice Department to see what could be done toward their return to the
community and 8 cases were So recommended.

Shortly after this meeting it was decided that the separate ward for
the research patients would no longer be necessary and accordingly
g‘; Feibruary 1,1949, 16 women and 10 men were transferred to the
p rmitory Building and 2 women patients {B7 and B10A) were trans-

erred to the Female Surgical Ward in the Clinic Building, and at 4:00
o’clock that afternoon the research ward was officially closed.

On August 17, 1949, 4 of the 8 (B1, B, B10A, and B25) were out of

?x: L‘OSP:AL Two of the patients (B3 and A10), at first considered
sz;gfove » had regressed sufficiently in a few weeks for the hospital

B Btg) f;z::ltha§ they should not leave the institution. The other 2 (B5
atter the 2o lfeﬂa\tives who expressed their rejection of the patients
they felt tEs aﬁuns and refused to take them home. They stated that
fear of the E’a eem’s had not improved sufficiently and revealed great
tives migml; nts’ hostility and dominating attitudes. These rela-
Fisk of oo :&e been pm_‘suadedto remove the patients hut only at the
quick ety :n toné:k;; ssll:lr:ts to further frustration, unhappiness, and

Of the 4 patients on parole

could not return to live with , one (B25) had not been operated. He

was £ relatives and a supportive environment
fe ma"‘}ﬂd ﬁral:]l.m :vhich seemed to suit his wishes and his needs. He
Bmploykuelgx-, Justment which is satisfying both to himself and to his

a chi A :
this type of wf,,if_ke“ farmer who is training the patient to perform
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The first patientto be operated upon in the project wentto the oper-
ating room at 7:30 a.m. October 4th and was returned to the ward at
1:55 p.m. The second patient was taken to the operating room at 3:30
p.m. and returned to the ward at 8:00 p.m. It will thus be seen that
operating even 2 patients a day was a very formidable task for both
the surgeons and the other members of the operating room staff and
this rate could not be maintained throughout the project. The last
operations were a thermocoagulation on October 18th, a topectomy on
the 19th, and a reoperation, topectomy, on a Project I patient on the
20th. However, on the 28th, 9 patients on the project were taken tothe
operating room where Doctor Freeman performed bilateral trans-
orbital lobotomy on each patient, details of which will be found in the
chapter on Surgical Procedures.

During both the period before and after the operations, active par-
ticipation by the Occupational Therapy Department permitted the car-
rying on of regular ward classes and considerable individual work.
‘The Recreation Department also assisted in maintaining activities, in-
cluding a large Halloween party and other affairs during the holiday
season. Movies were shown on the ward at intervals. Bingo games
served to sustain the interest of the patients and most of them were
outdoors whenever the weather permitted,

Retesting of the patients by the various disciplines took up the next
several weeks and on January 5th all the patients appeared before a
regular meeting of the hospital staff to determine their opinion as to
the improvement or lack of it in each case and as to the advisability
for parole of each patient. In each case a short summary was read of
the patient’s preoperative condition and of a postoperative examina-
tion by a member of the hospital staff. The patient was then brought
into the staff room and questioned by the staff members, particularly
by the physician on whose Service the patient had been prior to selec-
tion for inclusion in the project. As 2 result of this staff meeting, the
patient was placed in one of 3 categories: (I) parolable, (2) improved
but not sufficiently for parole, and (3) unimproved. Of the 12 patients
who had venous ligations, 4 were considered parolable (B5, B7, BS,
and B10A); 2 were considered improved (Bl and B3). The 2 patients
who received thalamotomy were considered unimproved, as were the
2 who had received thermocoagulation. Eight of the 9 patients who had
received transorbital lobotomy were considered unimproved but A10
was consldered to be improved. Al of the 6 control cases were con-
sidered to be unimproved.

Immediately following the conclusion of the operating period, a
meeting was scheduled for a tentative report on this, the second Co-
lumbia-Greystone project, and this was held as scheduled January 14th
at The New Jersey State Hospital at Greystone Park, Following a re-
port on the present status of the patients in the first Columbia-Grey-
stone project, the morning session was devoted to a report on the na-
ture of the present project, a description of hospital management, a
social evaluation summary, and a report by the surgical discinline.



Chapter 3
SURGICAL PROCEDURES
J. Lawrence Pool, Francisco Garcia, Will N. Specar, and Paul Teng

Eighteen patients were operated upon as follows: in 12 cases bi-
lateral ligation of the superlor cerebral veins was carried out as de-
scribed below; in 2 cases bilateral surgical-thalamotomy was per-
formed, an incision being made into the region of the dorso-median
nucleus on each side; In 2 cases thermocoagulation of the cerebral
cortex in the rostral portion of each frontal lobe was done; while in
the 2 remaining cases topectomy procedure was carried out. In one
of the latter a prefrontal lobotomy had previously been done, and in
the second case a previous cortical ablation. The reasons for doing
these varjous procedures have been presented in Chapter 1.

All of these operations were done under thiopental sodium anes-
thesia supplemented by nitrous-oxide-oxygen administered through an
intratrachealtube. Transfusion, saline or glucose solution were given
during operation as required. In all cases save the 2 on whom thalam-
otomy was done, a coronal incision was used so that the scalp could
be reflected anteriorly. A single, generous bifrontal bone flap was
then turned spanning the superior longitudinal simus, and hinged by the
right temporal muscle. The precise site and extent of the bone flap
depended on the exposure desired in each case. Generally the pos-
terior limb of the flap was placed 1-3 cm caudalto the coronal suture.
Each flap measured 9-11 em in the antero-posterior plane, and ex-
tended 4-5 cm to each side of the midline.

In making large scalp incisions such as those of the coronal type
used for topectomy, the time of opening and closing the scalp in 5
cases (B2, B3, B4, B5, and B7—see fig. 9) was materially shortened
and the loss of blood reduced to a minimum by the use of zippers in-
stead of hemostatic clamps or Michel clips, a technique developed by
one of us (J.L.P.).

In 9 additional cases transorbital lobotomy was performed by Dr.
Walte5r4 Freeman; a brief description of the technique is given on
page 54.

Ordinary zippers were used about 6 inches in length. After sterili-
zation by boiling or autoclaving, they were suturedto the scalp so that
the metal track or slide covered the line of the proposed incision (See
Plate I Top).

To make the incision, each zipper is simply opened and the scalp

incisedasusual. Since each suture thaf anchors the zipper alsoserves

41
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Two patients are at home with relatives but are not well enough to
be employed. One of these patients (B1) has responded to 2 change in
the attitude on the part of her mother who had grown in tolerance and
understanding during the operative procedure. She is now showing the
patient affection and attention and the patient is showing marked im-
provement. From being negativistic, defiant, and almost mute, she
has become friendly and helpful to her family. The other patient (B7)
is getting attention and affection from her maternal aunts and has be-
come slightly more friendly and communicative but at times has vio-
lent outbursts against her mother and sisters when ft is obvious that
she still suffers from hallucinations and delusions. The fourth patient
(B10A) who had shown the greatest improvement of the operated pa-
tients, lived in a boarding home with the expectation that her husband
would re-establish their home. After several months the husband be-
gan to express his resistance to living with her because of her domi-
nating attitude andfinally threateneda legal separation. Social service
had attempted to interest the patient in employment which would be
suitable as far as her needs and capabilities were concerned, but she
had expressed a great abhorrence of working. ' When her husband
threatened sSeparation, however, she obtained a job as a children’s
nurse, probably as a gesture of defiance. No attempt was made to
persuade the husband to re-establish 2 home since his rejecting atti-
tude might only cause further frustration and breakdown. Further in-
tensive work with this patient on the part of social service appears
indicated to prevent another regression.

SUMMARY

The management of a cooperative research project as conducted
by a great university working with and within a large public mental
hospital has been described. Three operated patients and one control
were returned to the community. Social service experience with the
religious and welfare organizations, as well as with the immediate
families of the patients in this project, indicates that additional and
different after-care is ded. Families b emotional and posi-
tive in their feelings for the patient at the time of signing permission
for operation, but over a period of months their old negative feelings
return unless they, themselves, have undergone a change of heart. In
spite of alteration of the patient as 2 possible result of surgery, these
negative feelings may again cause the patient to regress. Since few if
any religious or social welfare organizations have a definite program
for social service 1n mental cases or staffs equippedto deal with such
patients the evaluation of psychiatric therapeutic efforts requires the
assignment of special personnel to carry on the work of determining
what influence the home situation 15 exerting onthe patient’s behavior.
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making the incision, and closing the wound {s only 15 to 18 minutes as
compared with double or triple this time by conventional methods in
this type of operation, At the end of a long operation, moreover, it is
particularly gratifying to close the wound simply by {nserting no more
than 3 or 4 approximating sutures and then zipping the scalp edges
together.

In summary, this is a time-saving and blood-saving technique of
opening and closing large coronal scalp incisions which makes use of
ordinary zippers sutured to the scalp before making the incision.
Wound healing is satisfactory provided the technique is carried out as
described. '

VENQUS LIGATION

In each case a dural flap was opened in “C” shape fashion on each
side and reflected medially. Photographs were taken of the exposed
brain on the right side only before and after venous ligation.

The appearance of the bone, dura, pia arachnoid, vessels, and cere-
bral cortex was recorded before ligation of the veins. No definite
pathological changes were found on gross examination at the time of
the operation,

Ligation of the superior cerebral (cortico-dural) veins was per-
formed both with silver clips and the electro-cautery on both sides in
all these cases.

Physiologic saline solution at approximately 37°C. was used liber-
ally for irrigation of the cortex on both sides in all these cases.

Penicillin solution (1000 units per cc) was instilled intradurally in
6 of the cases (B1, B2, B3, B4, B5, and B7) and extradurally only in
the other 6 cases (B6, B8, B9, B10, Bl1, and B12).

The dural flaps were closed in water-tight fashion in all cases ex-
cept B5 where they wereleft open, and in case B8 where a smallopen~
ing anteriorly was not closed. In both these cases the dural defects
were covered with a layer of oxidized cotton.

In all cases after replacing the bone flaps, the frontal burr holes
were covered with tantalum discs and the wounds closed with layers
of interrupted black silk sutures in 7 cases and with zippers in 5 cases
(B2, B3, B4, BS, and B7). (See fig. 9.)

EXTENT OF VENOUS LIGATION. The coronal suture at the midline
was chosen as a point of reference. Attempts to outline areas of the
cortex according to Brodmann’s map (Mettler, *48a) was based exclu-
sively on gross anatomical landmarks, no electrical stimulation being
done in any of these cases.

In 5 cases (B1, B2, B3, B4, and B5) all the superior cerebral veins
were ligated bilaterally from the tip of the frontal pole to a point 5 cm
caudal to the coronal suture.

In7 cases (B6, B7, B8, BY, B10, Bll, and B12) no cortico-dural
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VENOUS LIGATION
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FIG. 9. Surgical data on cases in whom the frontal superior cerebral veins had
been ligated N

as a hemostatic device, the assistant need not compress the edges of
the wound. The degree of hemostasis is not sufficient to result in any
grossly observable ischemic tissue necrosis. Indeed, a few of the
larger vessels may bleed and require cauterization or the temporary
application of a Michel clip.

In the 7 cases (2 of which were not patients in this series) onwhich
this technique has been used, healing was entirely satisfactory in all
but 2. In one of these 2 cases there was a slight overlap of the wound
margins near each end of the wound of about 1.5 mm.

In another case where 2 anchoring sutures overlapped each other,
some local ischemia occurred. In none of these 7 cases, each of whom
had a large coronal type of flap, was there any evidence of a collec-
tion of subgaleal fluid or blood postoperatively.

With this technique the totaltime requiredfor applying the 2 zippers,
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tothe coronal suture, and a second group (B6-B12 inclusive) where
venous occlusion extended only 2 cm caudal to the coronal suture. It
is clear that the first of these 2 groups suffercd more drastic post-
operative changes than the sccond group with less extensive venous
ligation,

Of the first group onc case (B1) was stuporous for 2 days with pa-
resis of the right upper extremity and aphasia for 10 days. Another
patient, B2 remained in a fluctuating comatose state for 5 days, and
was aphasic for 14 days, with paresis of the right lower extremity,
Babinski sign on the right side and paralysis of the right upper ex-
tremity for about 16 days. During that period the patient also had pa-
resis of the left upper extremity lasting for only 24 hours,

Case B3 suffered several generalized convulsions postoperatively.
{See Chapter 5.)

Case B4 never regained consciousness, examination demonstrating
abnormal neurologic changes bilaterally (rigidity, paresis, hyper-
reflexia, andabilateral Babinski sign). Twenty-four hours after oper-
ation she suffered a convulsion beginning in the left upper extremity.
Fifteen minutes after this first seizure a generalized convulsion oc-
curred, beginning in the right upper extremity. Twenty-six hoursafter
operation the pupils were dilated and fixed and bilateral Hoffmann and
Babinski signs were noted. Removal of approximately 20 cc of bloody
fluid from beneath the scalp flap did not alter her condition, and the
patient died 30 hours after venous ligation.!

1. Gross appearance of brain of case B4, The cerebral hemlspheres are slightly
asymmetrical due to widening of the posterior half of the left frontal lobe. The medi-
al surface of the lobe in this reglion bulges toward the midline, The gyri over the con-
vexity of each frontal lobe and to a lesser degree over the remalnder of the cerebral
surfaces are flattened and the sulel correspondingly narrowed, and this is more
marked in the posterior half of the convexity of the left frontal lobe. Here the gyri
are broader than normal and show focal areas of dusty discoloration where petechiae
have apparently coalesced. Inthis area there 1s less resistance to palpation. These
2ones include the posterior extremity of the left superior frontal gyrus, the posterior
extremity of the left middle frontal gyrus, the upper third of the left precentral gyrus,
the posterior extremity of the left superior frontal gyrus, and the upper extremity of
the left precentral gyrus. In these areas there is recent' hemorrhage into the sulei
and these are located over the posterior halves of the left superior middle and infe~
rior frontal gyri and over the left precentral gyrus. On the right, such hemorrhage is
present to a lesser degree and is localized over the posterior extremity of the right
inferjor frontal gyrus and the lower extremity of the central gyri. The remainder of
the surfaces of the cerebrum show no unusual features, The cerebellum and brain
stem are The of the 1 is normal, The
arteries at the base of the brain show no unusual features, There are deep tentorfal
Erooves on the inferior surfaces of the unci, that on the left being roughly 3-4 mm
from the medial margins of these gyri. The superior cerebral veins in the frontal
Teglons are not distended. On the right side an anterior anastomotic veln connects
the central veins with those in the anterior fossa. On the left side no anterior anasto-
motic vessel can be seen, The superior sagittal sinus is patent throughout its course.
On separation of the cerebellum and brain stem from the cerebrum, the posterio;
portion of the left hippocampal gyrus is found to have hecnlated thmu’gh the incisura

of the tentorium f .
bellum ehowe or a :;smm:e of roughly 3-5 mm. The dorsal surface of the cere-

D! .
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veins were occluded more than 2 cm caudal to the coronal suture. In
patients B11 and B12 alarge cortico-dural venous channel (not ligated)
was found 3 cm posterior to the coronal suture, formed by the union
of 2 large veins, of which the posterior one (not ligated) appeared to
drain the areas adjacent to the central fissure, while the anterior one
which was ligated ran along the rostral border of what appeared to be
area 6 of Brodmann. In these 7 patients venous ligation extended ros-
trally to the frontal poles as in the first 5 cases,

In case Bl the superjor longitudinal sinus had to be ligated 2 cm
caudal to, and again 4 cm rostral to the coronal suture, which was the
only effective way of controlling bleeding from torn veins flowing into
the sinus between these 2 points. This patient showed signs of surgi-
cal shock during the operation but this was successfully treated with
blood transfusions.

OBSERVATIONS FOLLOWING VENOUS LIGATION. In allthese cases
the blood in the ligated veins distal to the point of occlusion became
darker. This observation is confirmedby color photographs takenbe-
fore and after venous ligation.

Five to 10 minutes after ligation of the majority of the superior
cerebral veins, the column of blood in those vessels became quite
clear for 2 to 10 mm distal to the point of occlusion, and for 20 min-
utes or longer palpation of the veins suggested that the blood distal te
the point of occlusion remained unclotted, although no vessel was
punctured to verify this impression.

Five to 10 minutes after venous ligation was completed on each
side the surface color of the exposed brain seemed to be more red as
if from hyperemia or venous stasis.

Marked brain edema occurredin 2 cases (B2 and B5) while the brain
was exposed. In case B5 a slight degree of cerebral swelling that was
noted bilaterally prior to venous occlusion became more pronounced
after bilateral venous ligation. In this case there had been some dif-
ficulty with the respiratory exchange due to temporary angulation of
the intratracheal tube. The effects of caffeine and sodium benzoate
(grains 15 intravenously), hyperionic 50 cc solution of glucose intra-
venously and finally elevation of the head were tested separately in
this case, and it was observed that each clearly reduced the degree of
cerebral edema, although never enough to permit closure of the dura.
In case B2, although cerebral edema occurred after venous ligation
was completed on both sides, 1t was not as severe as in case BS5, and
dural closure was carried out bilaterally despite some tension.

Postoperative Course
in correlating the extent of venous ligation and the postoperative

course, these patients fallinto 2 groups (fig. 9). A first group (B1~B5
inclusive) in which venous ligation extended as much as 5 em caudal
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to the coronal suture, and a second group (B6-B12 inclusive) where
venous occlusion extended only 2 ¢m caudal to the coronal suture. It
is clear that the first of these 2 groups suffered more drastic post-
operative changes than the second group with less extensive venous
ligation.

Of the first group one case (Bl) was stuporous for 2 days with pa-
resis of the right upper extremity and aphasia for 10 days. Another
patient, B2 remained in a fluctuating comatose state for 5 days, and
was aphasic for 14 days, with paresis of the right lower extremity,
Babinski sign on the right side and paralysis of the right upper ex-
tremity for about 16 days. During that period the patient also had pa-
resis of the left upper extremity lasting for only 24 hours.

Case B3 suffered stveral generalized convulsions postoperatively.
(See Chapter 5.)

Case B4 never regained consclousness, examination demonstrating
abnormal neurologic changes bilaterally (rigidity, paresis, hyper-
reflexta, anda bilateral Babinski sign). Twenty-four hours after oper-
ation she suffered a convulsion beginning in the left upper extremity.
Fifteen minutes after this first seizure a generalized convulsion oc-
curred, beginning in the right upper extremity. Twenty-six hoursafter
operation the pupils were dilated and fixed and bilateral Hoffmann and
Babinski signs were noted. Removal of approximately 20 cc of bloody
fluid from beneath the scalp flap did not alter her condition, and the
patient died 30 hours after venous ligation,!

—_—
1, Gross appearance of brain of case B4, The cerebra! hemispheres are slightly
asymmetrical due to widening of the posterior half of the left frontal lobe. The medi-
al surface of the lobe in this region bulges toward the midline. The gyrl over the con-
vexity of each frontal lobe and to 2 lesser degree over the remainder of the cerebral
surfaces are {lattened and the sulci correspondingly narrowed, and this s more
marked in the posterfor half of the convexity of the left frontal lobe. Here the gyri
are broader than normal and show focal areas of dusty discoloration where petechliae
have apparently coalesced, Inthis area there 13 less resistance to palpation. These
2ones include the posterior extremity of the left superfor frontal gyrus, the posterior
extremity of the left middle frontal gyrus, the upper third of the left precentral gyrus,
the posterior extremity of the left superior frontal gyrus, and the upper extremity of
the left precentral gyrus. In these areas there Is recent hemorrhage into the sulci
and these are located over the posterior halves of the left superior middle and infe-
rior frontal gyrs and over the left precentral gyrus. On the right, such hemorrhage is
Present to a lesser degree and is localized over the posterior extremity of the right
Inferior frontal gyrus and the lower extremity of the central gyri. The remainder of
the surfaces of the cerebrum show no unusual features, The cerebellum and bratn
stem are externally negative. The of the 1s normal. The
arteries at the base of the brain show no unusual features. There are deep tentorial
grooves on the inferior surfaces of the unci, that on the left being roughly 3-4 mm
from the medial margins of these gyrl. The superior cerebral veins in the frontal
Teglons are not distended. On the right side an anterior anastomotic vein connects
the central veins with those in the anterior fossa. On the left side no anterior anasto-
motic vessel can be seen, The superior sagittal sinus is patent throughout its course,
On separation of the cerebellum and bratn stem from the cerebrum, the pos(erio;
partion of the left hippocampal gyrus s found to have herniated through the incisura

of the tentorfum for a distance of roughly 3-5 mm. The dorsal
Rl eator 4 ghly e dorsal surface of the cere-
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Case B5 had an uneventful postoperative course In spite of the fact
that she had an extensive venous ligation and marked edema of the
brain at operation, preventing closure of the dura on both sides.

The second group of these cases ran a relatively smooth postoper-
ative course, except for 2 cases who had a few generalized convulsions
(see Chapter 5). All these patients were up and about by their fourth
postoperative day.

Comments on Ligation of the Cortico-Dural Veins
of the Frontal Regions

1. Ligation of the superior cerebral veins, when extensive, is a
dangerous procedure. The number and size of the ligated veins and
the adequacy of the comp tory mechanisms to take care of the sur-
gically imposed alterations in the cerebral circulation seemed to be
the major factors in determining the degree of venous stasis, edema,
and hemorrhagic encephalomalacia produced by venolysis of this kind.

2. Such pathological changes are greatly increased when the Rolandic
complex of veins are involved, because of the greater magnitude of
disturbances in hemodynamics, the greater extent of cerebral tissue
involved, and the functional significance of the neural structures af-
fected (Merwarth, ’42).

3. Two points of neurosurgical importance+may be emphasized.
First, the greater the extent of superior cerebral venous ligation, the
more profound are postoperative neurologic sequelae apt to be. Sec-
ond, if the dura is left open in the presence of cerebral edema second-
ary to venous ligation, the risk of these complications is minimized.

4. Venous ligation is a very crude method of interfering with the
function of cerebral cortex.

Section of the cerebrum reveals a series of circumscribed recent hemorrhages
in the parasagittal areasof the frontal and parietal lobes. These are more pronounced
on the left than on the right side. They are present in the posterior one third to one
half of the left superior and middle frontal gyrl being locatedchiefly in the subcorti-
cal white matter but extending into the overlying cortex as well. They are presentalso
in the dorsal portion of the left central gyrus, and here also they involve chieflythe
subeortical white matter. The largest of these hemorrhages measures roughly 2x
11/2 cm In cross section. The hemorrhages on the right are smaller, the largest
measuring roughly 3/4 x 1/4 em in cross section. They are present in the central
white matter of the posterior portion of the right superjor frontal gyrus. Al of the
effected gyri are swollen and there is obscuration of the line of demarcation between
gray and white matter. The cortex of the posterior third of the left superfor frontal
gyrus is studded by petechiae and there is similar Involvement of the posterior fourth
of the right superior frontal gyrus. Where they are most numerous, these petechiae
are coalescent, There is lesser involvement of the cortex of the dorsal extremity of
the right central gyri. The hemorrhage described into the leptomeninges over the
posterior portion of the left frontal lobe penetrates intothe superior and inferior fron-~
tal sulel to 2 varying degree. The genu and anterior portion of the body of the corpus
callosum are slightly rotated ina counter and P . The
frontal horns of the lateral ventricles are reduced in size due to this compression.
The left basal ganglia are displaced slightly in a ventral direction.

Section of the cerebellum and brain stem reveals no abnormalities of those
structures.
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THERMOCOAGULATION OF CEREBRAL CORTEX

In 1933 Dusser de Barenne ('33) described for the first timea
technique for laminar destruction of nerve cells of the cerebral cor-
tex. He found that by applying the heated surface of a thermode to the
brain at a given temperature for a definite length of time a precise
number of layers could be destroyed without disturbing the remaining
cortex. Withthis method, the application of 65°C. for 2 seconds would
destroy the 2 outer layers of the cerebral cortex of a monkey, while
if 70°C. were applied for 3 seconds only the 3 outer layers were de-
stroyed. (Dusser de Barenne and Zimmerman,’35.) Thermocoagula-
tion “allows one to destroy, at will, any number of cortical layers and
has the following additional advantages: (1) the continuity of the cor-
tex is undisturbed, (2) no bleeding occurs, (3) the killed region is
strictly confined to the heated area, (4) the cortex immediately out-
side the killed area is functionally normal, and (5) scar formation and
retraction are absent in the adjacent cortex.” (Dusser de Baremne,
’317.)

While part of these observations have been verifiedbyus (Francisco
Garcia with Irving M, Greenberg) in experimental work with cats, as
far as we know this technique has never before been tried on the hu-
man brain. It was thought, however, that this manner of destroying
brain tissue could be used in clinical neurosurgery to supplant corti-
cal ablations such as in topectomies, in operations on the cerebral
cortex for the treatment of abnormal involuntary movements, etc.
Thus 1if a selected portion of the brain could be destroyed without dis-
turbing surrounding regions, such surgical procedures could be ex-
pedited with perhaps a lower incidence of convulsive disorders.

Accordingly part of the cortex judgedto be Brodmann's areas 9 and
10 was coagulated bilaterally in 2 of our patients (cases B15 and B16).

Method

A modification of Dusser de Barenne’s instrument (Dusser de
Barenne, ’37) was used which was an electrically heated thermode
(fig. 10). The current was regulated by means of transformer and
resistors (fig. 11) and different temperatures were obtained according
to the current passedthrough the Nichrome wire heating element. The
temperature in the thermode was recorded with a thermocouple de-
vice. The thermocouple was made of a copper-constantan joint in-
serted into a small hole of the thermode (fig. 10 and Plate I Bottom).
The e.m.f. was measured with a millivoltmeter and no second joint at
a constant temperature was included since accurate measurements
were not necessary. The thermode with its handle as well as the cop-
per-constantan wires were sterilized by soaking in 70 per cent alcohdl
for 1 hour. With this instrument 100°C. applied for 10 seconds to the
cortex of the cat’s brain destroyed allthe gray matter of the presenting
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Plate I A. (Top) Zipper technique for opemng and closing coronal scalp incisions:
A. Application of zippers. Left zipper has been sutured in place, Right zipper ready
for suturmng. B. Zappers have been opened and sealp incision completed, C. Wound
ready for closure by fastening up zippers. D. Scalp incision inspected by opening
zipper 24 hours after operation.

Plate 1 B. (Bottam) Compl

unit for ther of cer 1 cortex.
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Plate 1 A (Top) Black silk thread outlnes area of cortex to be coagulated B.
Appearance of cortex following thermocoagulation.

Plate I B. (Bottom) e ams. C. Lateralview (B14)
the centrally placed silver clips mark the site of the thalamic incisions D In AP
view (case B13) the centrally placed silver chips mark the site of the thalamic in-
€1510DS.
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surface of the coagulated gyri but did not affect the gray matter in the
depths of the sulel.

In patients B15 and B16 the brain was exposed through a crantotomy
similar to thatfor the venous ligation cases described above. In these
2 patients while the opening in the bone did not extend more than 1.5
cm caudal to the coronal suture, it was carried forward as far as the
extent of the frontal air sinuses permitted. In B15 the dural opening
extended 5 cm to the right of the midline and 3.5 c¢m to the left of the
midline; and in B16, 6 cm to either side of the midline. In the antero-
posterfor plane at the midline the dural opening measured 8 cm in
both cases. Part of Brodmann’s areas 9 and 10 were outlined with a
black stlk thread (Plate I1 A) andthermocoagulated bilaterally by suc-
cesstve applications of the thermode on the convex or lateral aspect
of the prefrontal cortex only.

On each 10 second application the initial temperature of the ther-
mode was 100°C. On one occasion the thermode became adherent to
the surface of the brain of the most rostral and medial portion of the
cortex on the left side (case B15), so that the time of application was
prolonged to 25 seconds. In case B15 the surface of thermocoagulated
cortex was roughly determined as 18 square cm on the right and 17
square cm on the left, and in B16 as 26 square c¢m on the right and 19
square cm on the left.

Following thermocoagulatton blanching of the coagulated cortex oc-
curred (Plate II B) although vessels larger than half a millimeter in
diameter retained the same appearance as before coagulation. No
edema was observed during the 20-30 minute period that the dura re-
mained open after coagulation, while the continuity of the pia seemed
Preserved and no bleeding was caused. -

Postoperative Course

_Both these patients reacted from anesthesia as they left the oper-
ating room. Two hours later they were alert and 6 days later wereup
and about, The postoperative course was uneventful, and no seizures
have so far occurred in either of these patients (9-month follow-up).

Comments on Thermocoagulation of Portions of the
Cerebral Cortex of the Frontal Lobe

L. This has provedto be a safe and simple procedure inthe 2 cases
thus tested, and without ill effect.

2. Since a conservative policy was adopted, the amount of cortex
coagulated was rather small.

3. There have been contradictory reports on the changes thermo-
coagulation produces in the cerebral cortex (Silver and Walker, ’47.)
The effects, immediate or acute, as well as late or chronic and



52 PSYCHOSURGICAL PROBLEMS

permanent, produced by larger amounts of heat than those used in these
cases are not well known yet. Research along this line is already in
progress but not completed at the present time and will be the subject
of a separate report.

SURGICAL THALAMOTOMY

Surgical rather than stereotaxic thalamotomy was carried out in 2
cases: B13 and B14, the procedure being essentially the same in each
as described below. Surgical thalamotomy was considered for these
2 badly deteriorated patients by one of us (JLP) because of encourag-
ing results reported by Spiegel and Wycis of Philadelphia (Spiegel,
Wycis, Marks, and Lee, '47; Spiegel, Wycis, Freed, and Lee, '48) in
the treatment of mental illness by cauterization of the dorso-medial
nuclei of the thalamus by means of a2 human stereotaxic instrument.
According to these authors 5 and sometimes more lesions were made
in each dorso-medial thalamic nucleus by passing an electrical cur-
rent through the tip of the needle. Each electrolytic lesion was ap-
parently about 2 millimeters in diameter, so that § suchlesions would
presumably create a defect in the thalamus approximately 1 cm in
size. With this in mind an incision about 1 ¢m in depth and 1 cm in
lengthin the antero-posterior plane was madeon each side in the thal-
amus of our 2 patients. An operative rather than a stereotaxic ap-
proach was carried out by us because it was felt that the desired le-
sion might be placed more accurately under direct visfon.

Before embarking on this procedure careful anatomical studies of
the fixedbrain were made. It was apparentthat intraventricular land-
marks were sufficient to localize the position of the dorso-medial
nuclei, which lie immediately caudal to the caudal margin of the an-
terior thalamictubercle, a clearly defined whitish protuberance onthe
Tloor of the lateral ventricle close to the interventricular foramen.
Additional landmarks were the stria terminalis and the chorioid plexus
which cross the dorsal surface of the dorso-medial nucleus. In our 2
patients these landmarks proved to be as distinct as in fixed speci-
mens, so that it was felt the surgical procedure was carried out with
reasonable accuracy. The knife cut in each thalamus was directed in
a slightly lateral or oblique plane in the hope of ensuring interruption
of thalamocortical radiations, a large portion of which projectto areas
9 and 10 of Brodmann (Walker, *38).

Operation

PROCEDURE. A right frontal Frazier type flap was turned, the me-
dial margin being placed along the superior longitudinal sinus. The
posterior margin extended 3 cm caudal to the coronal suture and the
anterior margin about 4 cm rostral to the suture. After opening a
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duralflap towards the midline and dividing the exposed superlor cere-
pral veins the right frontal lobe was retracted laterally, care being
taken to separate gently the few adhesions binding the 2 frontal lobes
together beneath the falx, In spite of this several small veins and ar-
terial channels required cauterization in the region of the cingulate
gyri and just superior to them on the right side. The anterlor cere-
bral arteries were both identified as they coursed over the surface of
the corpus callosum. They were carefully separated and one small
communicating branch between them was cauterized anddivided. These
arterles were then protected with cotton wall-offs so that each could
be retractedtoward its own side, The corpus callosum was then easily
divided until the roof of the ‘left lateral ventricle was identified and
carefully exposed before opening into the ventricle, directly above the
interventricular foramen. On enlarging the exposure the chorioid
plexus was clearly seen, and the head of the caudate nucleus, the an-
terlor tubercle of the thalamus, striaterminalis, andthe dorso-medial
portion of the thalamus. The chorioid plexus contained 2 large ves-
sels, 1 arterial and 1 venous. The plexus was cauterized for a dis-
tance of about 1 cm at a point beginning atthe caudal margin of the an-
terior tubercle of the thalamus. An incision was then made into the
thalamus about 1 cm in lengthinthe AP plane and about 1 cm in depth,
at a region corresponding to the cauterized portion of the plexus. The
incision was made ina slightly oblique direction laterally, with a No., 11
scalpel blade marked at 1 cm. There was no Significant oozing so
that it was possible to turn promptly to the other ventricle and carry
out the same procedure. One silver clip was placed in each thalamic
incision as a marker.

In this other case (B14) the incision was made about 2 mm closer
to the midline; that is, along the medial margin of the chorioid plexus
and perhaps I mm nearer the tubercle than in case B13. Otherwise
the technique in each case was almostidentical. Atthe end of the pra-
cedure the wounds were filled with clear saline (and a weak penicillin
solution) which remained as clear as spring water despite coughing
purposely induced to test h tasis.

The wounds were then closed in layers in the usual fashion without
drains, A careful check of vital signs by the anesthetist during and

after each thalamic incision showed no change in pulse, respiration,
color, or blood pressure.

COMMENT. There were no significant complications in either of these
2 patients aside from temporary left-sided hemiplegia lasting a few
days in each. This was expectedto follow retraction of the right cere-
bral hemisphere and was not attributed to the thalamic lesions. Evi-
dently the latter were placed as intended, judging from postoperative
Pneumoencephalograms (Plate II C & D) which showed the relation of
the silver clip markers to the floor of the lateral ventricles. It should
also be noted that there were no permanent postoperative sensory

changes which would occur were the lesions
made in a mor
Portion of the thalamus. ’ © candal
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1t cannot be denied thatthis is a surgical procedure of considerable
risk, so that it does not seem worth-while repeating unless significant
psychiatric improvement occurs in these cases.

TRANSORBITAL LOBOTOMY

In 9 cases {cases B17, B18, B19, B20, B21, B22, B23, B28, and A10)
transorbital Iobotomy (Freeman, ’48a) (Freeman, *48b) was performed
by Dr. Walter Freeman, Each patient was first rendered unconscious
with 2 electrical shocks. After lobotomy was performed on one side,
another electrical shock was given and a similar procedure was per-
formed on the other side. The average current used for electrical
shock was 90-110 volts administered for 0.4 second.

In the first eight cases the transorbital lobotomy was done with the
following technique: The eyelid was pinched between thumb and {ore-
finger and the tip of the transorbital leucotome? was Inserted into the
conjunctival sac between the eyeball and the upper 1lid so that it would
rest against the highest point of the roof of the orbital cavity. The
shaft was then set parallel with the bony ridge of the nose. The leu-
cotome was then thrust through the orbital plate into the frontal lobe
by a sharp tap. After being driven to a depth of 4 cm the handle of the
leucotome was moved laterally as far as the orbital margin would per-
mit. It was then returned to a slanting position slightly medially and
advanced to a depth of 7 cm. Atthat point it was displaced 15 degrees
Iaterally and subsequently 15 degrees medially from the parasagittal
plane. The instrument was then withdrawn and a pressure dressing
applied over the closed eyelids.

In the ninth case (B10A) the technique was modified by an additional
cut. After completion of the frontal incisions at a depth of 7 c¢m, with
the handle of the leucotome deviated outward 15 degrees, it was dis-
placed strongly in an upward or dorsal direction so as to add a verti-
cal section of the white matter toward the mediobasal portion of the
{frontal lobe to the horjzontal incisions.

Topectomy Following Previous Cortical Ablation

CASE AB. On May 19, 1947 (C Grey A tes, ’49) bilateral
ablation of the middle frontal gyri had been carried out. As pointed out else-
where (p. 30), the patient postoperatively had failed to show improvement as

regards his psy vior, and in ad by subject to co!

selzures. of his psychotic the present psychi-
atric discipline recommended bllateral prefrontal lobotomy. The neurosurgl-
cal i felt, however, that would a greater propor~

tion of each frontal lobe than wouldbe sacrificed were cortical ablation carried
out, limited to the portions of areas 9 and 10 of Brodmann that had not been
removed at his first operation. Cortical ablation of the residual parts of areas
9 and 10 was therefore carried out as described below, with the undersmnding
that if necessary, prefrontal might be

T3 The transorbital leucotome is made by H. A. Ator, 5332 Twenty-niath St., N.W.,
Washington, D. C.
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1t may be cbserved thatthe presently described re-exploration of the frontal
tobes demonstrated relatively little evidence of widespread gross pathological
changes as the result of the previous nitial cortical ablation, although at the
site of the latter, a cortical scar existed together with local adhesions between
the scar and the overlying dura. It was also apparent that neither middle
frontal gyrus had been wholly extirpated at the time of the original operation,
and that each initial excision of cortex in this case was of course closer to the
motor area than the cortical ablations used by Pool, Heath, and Weber in thelr
" more standardized rostro-medial topectamies, (Pool, Heath, Weber, '49, pp.
335, 344) which may account, at least in part, for the frequency of convulsive
seizures in this patient.

Operative Procedure

Under the usual anesthesia procedure used in this series the previously
made frontal bone flaps were r d (C Greystone A fates, '49)
the present dural openings being limited to the rostro-dorsal aspect of each
scar only. It was noted that dural adheslons between the cortical scar on the
1eft seemed greater than those on the right, and that the cortex was yellowish
and looked somewhat hypervascular above the former excisions (the only part
of the cortex visualized). Apparently a satisfactory excision of the middle
frontal gyrus hadbeen carried out on the left side whichleft a portion of cortex
representing the superior frontal gyrus (about 2.5 ¢cm in width). This part of
the cortex looked quite normal both on its surface and on cut section, and its
arterial supply obviously came from branches of the anterior cerebral artery.

No attempt was made to expose the ventral or caudal margins of the scar on
the left side by separating the dural adhesions, these portions of the previous
excision being left intaet. The superior frontal gyrus including the frontal pole
and all cortex thought to represent the residual portion of areas 9 and 10 of
Brod was d with the anterior third of the orbital gyri
(area 11). All of this cortex locked grossly normal. A clean excision having
‘been accomplished, the dura was then opened on the right side, where it was at
once apparent that the lesion was not exactly the same as that on the left, for
there was a wider zone of intact cortex between the previous excision and the
falx cerebri measuring about 4 cm in width, Indeed, it appeared that the su-
perior portion of the right middle frontal gyrus had been spared. All of the in-
tact cortex up to the edge of the scar locked entirely normal except for a few
very line adhesions easily separated by gentle blunt dissection. The site of the
previous excision was marked by a smooth line of yellowish glistening cavity
of small size. The previous scar was not exposed except along the rostral two
thirds of its superior border. On cut section the cortex and white matter on
the right seemed grossty normal.

The present excision was carried out 5o as to include all of areas 9 and 10,
much as on the right side, and part of the rostral extent of the orbital gyr;
{area 11). Although the margins of each cavity were clean and dry, oxidized
cellulose (Hemo-pak oxidized cellulose) was placed within them toensure hemo-
stasis. Before closing the dura completely saline and 5 cc penicillin solution
(1000 units per cc) were instilled on each side. The bone flaps were then re-
placed, anchored with perjosteal sutures, and 4 small tantalum discs were then
used to cover the 4 anterior burr holes. It should be noted that the margins of
:::h;xclslon were outlined with silver clips used for hemostasis, and that the
wa: p‘fa‘s::‘:ry :;Stvery sparingly used. The specimen from the right side

Toft lz‘cmm iately In carbon dioxide snow for enzyme studies while the
Placed immediately after excision in 10 per cent formalin solution.

.
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Topectomy After Previous Bilateral Prefrontal Lobotomy
CASE MSH. October 19, 1948:

Procedure, A coronal incision was made 1 cm behind the coronal suture
and the scalp flap retracted anteriorly. The trephine openings for the previcus
lobotomy were identified and used for the bone flzp. A bifrontal bone flap was
turned 9 cm in the AP dimension above the midline, 7 cm to the right of the
midline and 6 cm to the Ieft of the midline. Except for the scar tissue found at
the level of the previous opening made for the lobotomy there was no other
definitely pathological finding, except that the scalp and dura were unusually
vascular.

It shouldbe remarked thatthe trephine for the previous lobctomy was placed
at the line of the coronal suture & cm from the midline at each side,

Photographs were taken to show the relations of the previous trephine open-
ing on the right to the coronal suture, the coronal suture and the midline being
marked with black threads.

On opening the dura there were extremely large veins on both sides, about
5 mm in diameter, of the 3 on the left side, one was near the frontal pole, one
on the medial aspect of area 9 communicating with the falx, and one more
posteriorly which was not as large as the others. On the right side there was
one exceptionally large veln rostrally like that on the left and several smaller
ones more posteriorly. The large veins on each side seemed larger in dia-
meter than those of 2 normal brain.

The dura was adherent to the cortex for 2 zone about 1 cm In diameter be-
neath the site of each lobotomy scar. The cortex elsewhere had a somewhat
atrophic appearance with some excess cerebrospinal fluid and slight cloudiness
of the pia arachnoid. The surface of the cortex on each side seemed to have
more small surface vessels than 2 normal brain, and {n addition the cortex felt
unusually firm on palpation. .

There were unusually dense adheslons between the falx and the medial sur-
face of each frontal lobe for a zone of about 2 ¢m in diameter at the mid-por-
tion of the exposure (corresponding roughly with the medial aspect of area 9).

In this patient small arteries not over 1.5 mm in diameter were often un-
usually difficult to seal with the electro~cautery, especially those near the lo-
botomy scars.

The approximate boundaries of areas 9 and 10 were marked with black siik
thread on each side before resection. Resection was carried out largely with
silver clips and cautery and included the frontal pole on each side and probably
the most rostral portion of area 11. Caudally the resection of cortex included
the superior half of each 1 ‘The y i were ap-
parently made through the caudal part of area 9 just above arez 44, as judged
by thelr relation to the Sylvian fissure and precentral gyri.

‘The subcortical portion of the lobotomy scars was thickest along a plane
just rostralto each coronal suture where the {which d
adequate) had been made, and the white matter was so tough and fibrous that jt
had to be cut with scissors, and seemed unusually vascular. This tough scar
tissue extended for a distance of about 2 cm rostral and caudal to the line of
each lobotomy incision. Most of the upper or dorsal half of this scar tissue
was removed, while each cortical resection was extended about 2 em caudal to
the lobotamy Incistons. On the left side the pia 2 cm below the surface was
yellowish and thickened for 2 distance of about 2.5 cm caudal to the lobotomy
incision, as 1f some bleeding had occurred between the sulci there after the lo-
botomy. Inaddition the gray matter was yellowish around the lobotomy scar
for a distance of about 1 cm while the gray matter elsewhere on cut surface
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had a dirty, dull gray appearance that seemed distinctly abnormal as far ros-
trally as each frontal pole.

The zone of resection was well marked with silver clips on the left side,
fewer clips being used on the right. Each wound was dry atthe time of closure.
A small amount of oxidized cellulose and penicillin solution was used on each
side as in previous cases. The dura was then closed In water-tight fashion and
the bone flap and scalp closed In the usual manner, 3 tantalum discs being used
1o close the 3 anterior burr holes. The patient’s condltion was satisfactory at
the end of the operation.

Eachblock of resected tissue measured 8 cm along the midline, 5.5 cm along
the caudal border, 4.5 ¢m along the rostral border, and 3 cm between the me-
dial margin of area 46 and the falx. The depth was about 2.2 em at all points.

Comment. Operation was carried out as described In the hope that cortical
ablation of areas 9 and 10 of Brodmann bilaterally might provebeneficial where
lobotomy had falled, on the grounds that the lobotomy had perhaps not ade-
quately interrupted the assocfation fibers and subcortical connections of areas
9and 10. Since the ! incis) d entirely ad one would
expect little in the way of postoperative behavior alteration as the result of
topectomy in this case.

It seems worth noting that evidence of gross changes in bath the gray and
the white matter seemed to have taken place as the result of lobotomy not only
at the site of each lobotomy incislon but also for a zone of 2 or more ¢m from
the incisions.




Chapter 4
GENERAL MEDICAL CONDITION, INCLUDING
HEMATOLOGICAL AND PHYSIOLOGIC FINDINGS

Gilbert H, Glaser, 1. Melbourne Greenberg,
Bruce Ralston, and Katherine Chaltas

INTRODUCTION. This phase of the project includes a survey of the
general medical condition of the patients, an analysis of clinical labo-
ratory findings, especially hematological, and a study of stability of
the autonomic nervous system and carbohydrate metabolism as deter-
mined by means of special tests.

Twenty-three patients were studied preoperatively and 22 of these
postoperatively (n.b. one postoperative death). Preoperative control
observations were obtained during the 2-month period prior to oper-
ation. Postoperatively, 4 test periods were utilized: frequent obser-
vations were made during the first month, and at monthly intervals
thereafter through the third postoperative month. The preoperative
control data for each test were analyzed statistically to establish the
degree of variation. The postoperative data were grouped into the 4
operative categories: venous ligation (group A: 11 cases)?, thalamot-
omy (group B: 2 cases), thermocoagulation (group C: 2 cases), and
transorbital lobotomy (group D: 7 cases). Because there are only 2
cases in groups B and C only suggestive trends can be shown relative
to the effects of those cerebral lesions. These lesions while essen-
tially involving the prefrontal cortex and region of the medial nuclear
group of the thalamus, are non-specific and accurate inference with
regard to the different cerebral areas involved cannot be drawn from
this material. However, the results of these procedures will be com-
pared with those of topectomy, in which effects due to involvement of
particular regions have been noted.

All patients receiwved the psychiatric diagnosis of schizophrenia.
The group was too small to compare adequately the subeategories, but
an attempt was made to correlate physiologic changes with the esti-
mated range of affective display 1n each case. In general, this affect
was regarded as minimal, blunted, or channelized.

3, The cases recelving venous ligation are grouped together. In the analysis of the
data in this study, no sig in blood pres-
sures, tests, and ate between the groups
that had venous ligation 5 ¢m or 2 cm posterior fo the coronal suture.
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GENERAL MEDICAL CONDITION OF THE PATIENTS

The cases were screened preoperatively to exclude complicating
medical conditions, particularly pulmonary and cardiovascular. There
were 17 females and 6 males in the group studied, ranging in agefrom
26 to 52 years, with 14 patients in the 30-40 year age span. One pa-
tient (B18) had a history of regional ileitis with hemicolectomy per-
formed in 1940 and no symptoms since. Three patients (B2, B7, B8)
had labile blood pressures frequently fluctuating into minor elevations
above 140/95, and are regarded as cases of prehypertension or vaso-
motor instability. One patient (B4), age 50, had a history of rheu-
matic fever at age 24 and had evidence of mild mitral valve involve-
ment. There was no history of cardiac decompensation or other rheu-
matic complication.

All the other patients had' a completely negative medical history.
All the patients were in good physical condition prior to operation.

Postoperatively, (see also Chapter 3), there were medical compli-
cations in 3 cases only. There was one death (patient B4) 4 days after
venous ligation, due to intracerebral hemorrhage. It was felt that this
was a direct result of the operative lesion and not related to the old
rheumatic history (v.s.). Two patients, B7 and B10A, developed wound
infections with a resistant strain of Staphylococcus aureus which re-
sponded only partially to antibiotic agents (sulfonamides, penicillin,
streptomycin, and bacitracin). Reoperation was necessary in both
cases, with removal of the osteomyelitic bone flap, before the infec-
tion could be controlled.

MENSTRUAL HISTORY. Three of the female patients were in meno-
Pause (B4, B5, B8: age 50, 51, and 47 years respectively). One pa-
tient was still having regular menstrual periodsat age 52 years (B10A).
Another, (B12), age 26 years, was amenorrheic (cause undetermined).
This continued throughout the period of postoperative obsérvation.
The remaining 12 women were having normal cycles. Observations
(_iuring the 3-month postoperative period revealed no essential changes
in the menstrual cycles except for patient 22A who missed one period
1mmediately following transorbital lobotomy.

WEIGHT CHANGES. Each patient was weighed at weekly intervals
breoperatively and postoperatively for the first month, then monthly
thereafter. During the 2-month preoperative period, 8 patients showed
losses of from one to 10 pounds; 14 patients showed a gain of one to
10 pounds, and the weight of one remained constant.
Pos.toperatively,the patients in groups A, B, and C showed average
reducm.)ns of from 7 to 10 pounds during the first week, with a return
to previous values by the third to fourth week. This persisted during
the nex.t 2 months of observation. Two patients, B12 and B22A, showed
a persistent slight gain which began precperatively, With th’e excep~
tion of patient B22A, those cases receiving transorbital lobotomy
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(group D) showed no significant change in weight postoperatively.
Three patients (B1, B3, B14) showed a tendency toovereat. The appe-
tites of most patients improved postoperatively.

There was no correlation between any change in weight, evenslight,
with the type of operation or the patlent’s postoperative response to
it. These findings are similar to the results following topectomy
(Heath, Carpenter, Gass, and Weber, ’49),

Hematological Findings

The following hematological constituents were determined pre- and
postoperatively on all patients: hemoglobin, erythrocytes, hematocrit,
reticulocytes, leucocytes, and lymphocytes, and erythrocyte sedi-
mentation rate. Preoperative determinations were performed at regu-
lar intervals during the 2-month controltest period. Postoperatively,
frequent determinations were performed during the first month (at
4-7 day intervals) and at monthly intervals thereafter for 3 months.
The preoperative data were analyzed for the group as a whole to es-
tablishthe degree of variation (fig.12) andthe postoperativedata (i.e.,
mean values) charted for each of the operated groups (figs. 12, 13, 14,
15). All the preoperative values fell within the normal range of distri-
bution (Wintrobe, 47, p. (67).

PREOPERATIVE CONTROL PERIOD DATA (23 CASES)
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FIG. 12. Degree of variation in preoperative period among patients subsequently
operated upon.

BLOOD TRANSFUSIONS. Hematological findings were influenced by
the blood transfusions received by patients following venous ligation,
thalamotomy, and thermocoagulation. No transfusions of blood or plas-
ma were given after transorbital lobotomy. With the exception of pa-
tient B3, all of the patients in the first 3 groups received 1 to 4 trans-
fusions of 500 cc each of whole blood during the first postoperative
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week, Only 4 other transfuslons were made outside of this period:
one to patient B1 in the second week, 2 to B10A in the third week. In
all, 25 transfusions were given to 14 patients during this period. No
untoward reactions occurred,

HEMOGLOBIN:

Method. The Haden-Hausser hemoglobinometer was used for all
determinations and values expressed as grams/100 cc blood.

Results. Preoperatively 111 determinations were performed on 23
patients. A mean value of 13.5 * 0.2 gms (SD 1.0)%, with a range of
11-16 gms, was found. This variation is withinnormallimits and cor-
responds to other determinations on state mental hospital patients.

Postoperatively. After venous ligation an initial mean fall to 10.4
gms during the first week was followedby a rise to 13.0 gms (fig. 13).
Another unexplained fall to 10.9 gms occurred in the third week in as-
sociation with a parallel erythrocyte drop (v.i.).
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After thalamotomy, there was an average initial mean fall to 12.0
gms postoperatively with a gradual rise to 13.5 gms by the third
month. During the third postoperative week a transient fall to 11 gms
occurred in association with parallel diminution in other blood con-
stituents (fig. 14).
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FIG. 14. Hematologic findings following thalamotomy.

After thermocoagulation, a delayed mean fall to 9.5 gms occurred
in the third week (fig. 15), with gradual rise to normal values by the
third month.

After transorbital leucotomy, no significant changes occurred in
the hemoglobin of the 7 patients (fig. 16).

ERYTHROCYTES. During the preoperative control period 105 eryth-
rocyte counts were performed on the 23 patients. A mean value of
4,52 + 0,07 (SD 0.33) million cells were found. This variation is with-
in norraal limits and corresponds to other determinations on state
mental hospital patients (Sagert, Mettler, Emmel, Rothfield, Carpenter,
Longley, Weber, and Gass, *49). The counts ranged from 3.1 to 5.7
million, the low value occurring only twice.

Postoperatively, After venous ligation (fig. 13), an initial meanfall
to 3.4 million during the first week was followedby a gradual rise, al-
though a slight fall to 3.5 million again occurred by the third week. At
the end of 3 months the erythrocyte count reacheda mean of 3.9 million
for the group.
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After thalamotomy (fig. 14), a mean fall to 3.1 million occurred by
the third postoperative week, with slow rise to but 3.3 million by the
end of the third month.

After transorbital leucotomy (fig. 16) no significant deviations in
erythrocyte count occurred.

HEMATOCRIT. Preoperatively, in 45 determinations using the San-
ford-Magath method, a mean of 38 + 0.6 per cent (SD 2.9) was found in
23 patients. This is within normal limits of variation.

Postoperatively. Following venous ligation (fig. 13) a mean fall to
29 per cent occurred in the first week with gradual rise to 40 per cent
by the end of 3 months.

After thalamotomy (fig. 14), the initial mean fall to 32 per cent
during the first week was followed by a rise to 41 per centby the third
week. This level was maintained.

After thermocoagulation (fig, 15), the mean hematocrit fell to 30
per cent during the first week with gradual rise to preoperative level
by the second week.

The hematocrit levels paralleled, in general, the degree of anemia
occurring postoperatively. *

Transorbital leucotomy produced no significant changes in hema-
tocrit levels (fig. 16),

RETICULOCYTES:

Method. All counts were performed by the same individual, using
the “dry” slide method with an 0.5 per cent solution of brilliant cresyl
blue in absolute alcohol. A drop of capillary blood was placed on a
slide and mixed withthe driedfilm of stain. A streak smear was made
and counted 2iter 5 minutes. The percentage of reticulocytes in 1000
erythrocytes was determined.

During the preoperative control period 69 determinations were per-
formed on the 23 patients (3 per patient). A mean percentage of
1.0 *+ 0.03 (SD 0.17) was found in a range of 0.5 per cent to 1.9 per
cent. This is within the normal range of variation. The mean pre-
operative value of the patients 1n a similar state hospital patient series
was 0.87 per cent (Sagert, et al., *49).

Postoperatively, in the first week following venous ligation, thal-
amotomy, and thermocoagulation the mean reticulocytes for each group
fell to 0.3 per cent (figs. 13, 14, 15), This is regardedto be a signifi-
cant decrease. Normal values were attained by the second week after
venous ligation, by the third week after thalamotomy andby the second
month after thermocoagulation. Following transorbital leucotomy, the
reticulocytes remained within normal limits,

There is evidence, therefore, of a possible suppression of reticu-
locyte response after venous ligation and thermocoagulation of pre-
frontal cortex, and after thalamotomy. The role of transfusions during
this period 1s not clear.
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Mettler ('43) noted reticulocytosis following bilateral removal of
frontal cerebral cortex from dogs. The response was almost immedi-
ate and reached maximum values in about 4 days. This was followed
by lesser showers and some slight fnstabllity of values. There was
no evidence of hemoconcentration in these animals, Following topec-
tomy {Sagert, et al,, ’49), there was evidence of suggestive reticu-
locytosis after removal of granular frontal cortex. In the present
series the absence of reticulocytosis and possible suppression might
be related to the difference in operativeprocedure, i.e., ablations were
not performed. Further studies are necessary to clarify this subject.

LEUCOCYTES AND LYMPHOCYTES. These blood constituents were
followed as indicators of tissue destruction {Sagert, ef al., ’49) and
infection and for possible correlation with change in emotfonal status
{Milhorat, Small, and Diethelm, *42).

Preoperatively, 98 counts were made on the 23 patients at regular
intervals during the 2-month control observation period. The mean
results for the group as a whole are presented in Table 1. The leu-
cocyte counts ranged from $000 to 14,000, with mean at 8300 + 320 (SD
1600). There was no correlation with affective status and no infections
were noted in any case. The mean percentage of lymphocytes was
35.7 + 1.0 per cent (SD 4.8) and the mean total lymphocytes 3000 + 42
(SD 200). A tendency toward unexplained leucocytosis (10,000-15,000)
has been noted previously in hospitalized psychotic patients (Bowman
and Raymond, '29; Kasanin, *34; and Breutsch, *47).

Postoperatively. Following venous ligation (fig. 13) aninsignificant
leucocytosts oceurred in the group as a whole. Patients B7 and B10A
ultimately developed wound infections necessitating reoperation, Slight
leucocytosis occurred inthese patients. The percentage of lymphocytes
for the group rose:from an initial postoperative value of 29 per cent
to 50 per cent by the second postoperative month. The total lympho-
cyte rise varied from a mean of 2400 cells (SD 566) to 3100 cells (SD
}000), or figures within normal limits. The wide range of variation
indicates that no significant change in lymphocytes occurred.

After thalamotomy a slight leucocytosis occurred during the first
4 weeks, (fig. 14). This was associated with a slight relative and ac-
tual lymphocytosis. The highest values occurred during the second
postoperative week. Both patients were hemiplegic at this time and
were just becoming ambulatory.

Following thermocoagulation a slight leucocytosis occurred during
the second postoperative week (fig. 15). There were no significant
deviations in percentage or total lymphocyte counts,

After transorbital lobotomy no significant changes in total leuco-
cytes, and percentage or total lymphocytes occurred (fig. 18).

ERYTHROCYTE SEDIMENTATION RATE (ES i
R). This test -
formed as an index of tissue destruction. TS per
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Method. The Westergren method was used: 1.6 cc of venous blood
was mixed in a tube containing 0.4 cc of 3.7 per cent sodium citrate.
The Westergren pipette was filled and placed upright in a specialrack.
Readings were taken at the end of one hour, The entire procedure was
completed within 2 hours after obtaining the blood sample,

During the preoperative control period, 70 determinations were
performed on the 23 patients, producing a mean rate of 8.1 + 0.8 (SD
4.2) mm/hr. This is well within normal limits. Previous studles on
schizophrenic patients found normal sedimentation rates (Shottky, *31;
Freeman, H., '33).

The postoperative changes for each group are charted (figs. 13, 14,
15, 16). There was an immediate increase in the ESR following venous
ligation, thalamotomy, and thermocoagulation. Return tonormal values
occurred by the fourth week following venous ligation and by the third
week after thalamotomy and thermocoagulation. The postoperative in-
fections of patients B7 and B10A caused the ESR to remain elevated.
These values are not included in the charted means, The ESR in-
creases are much greater than could be accounted for by the postoper-
ative anemia. °

The sedimentation rate did not show any significant variations fol-
lowing transorbital leucotomy. Slight elevations occurredin 2 patients
which returned to preoperative values within one week,

Following topectomy (Sagert, et al., ’49), there was no correlation
between erythrocyte level, leucocyte and lymphocyte counts and the
location of cortex removed. Erythrocyte sedimentation rates werenot
performed in that initial study.

CIRCULATION TIME. The circulation time (arm to carotidbranches)
was measured using Decholin Sodium (sodium dehydrocholate). Five
cc were injected into the median basilic vein at the elbow. The time
of appearance of the characteristic bitter taste was noted by the pa-
tient’s statement or facial expression. The normal range is usually
given as 9-18 seconds (Fishberg, 40, p. 148).

During the preoperative control period, 70 determinations were
performed at regular intervals on the 23 patients. A mean circulation
time of 13 + 0.3 (SD 1.4) seconds was found. The range was between 9
and 18 seconds. All values were within normal limits.

Previous studies on schizophrenic patients using intravenous sodium
cyanide solution found the circulation time either prolonged or more
variable (Freeman, H., ’38), or within normal limits (Finesinger,
Cohen, and Thomson, ’38).

Postoperatively, after venous ligation, thermocoagulation, and trans-
orbital leucotemy the circulation times remained within the normal
range at all times, Following thalamotomy the circulation time was
prolonged changing from 12 to 18 seconds. This occurred at a time
when the patients were bedridden, hemiplegic, and may have had a
slower reaction time, As this situation cleared, the circulation time
returned to the normal preoperative values.
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BLOOD PRESSURE. Blood pressure readings were taken on all pa-
tients during the pre- and postoperative perlods,

Method. Alldeterminations were by the sphygmomanometric method
using 2 mercury manometer. The readings were taken in the morning
before the patient was out of bed. All patients were ambulatory be-
tween readings except during the immediate postoperative period. Di-
astolic values refer to the point at which the sound disappears. This
point is regarded as sharper and less liable to error.

Three preoperative control determinations were obtained on all pa-
tients and the values averaged (fig. 12). The range of variation was
80/55 to 160/110 with mean at 120/77. The high values were due to
the 3 patients with labile pressures previously maintained, The lower
values are not uncommon in a group of schizophrenic patients.

Postoperatively, blood pressures were determined at the end of 2
weeks and during the second and third months in the standard test
perieds. The values during the first 2 postoperative weeks were not
included since it was felt that the immediate postoperative changes in
blood pressure reflected the general operative trauma of craniotomy,
shock, and enforced bed rest.

The patients in group A (venous ligation), although showing immedi-
ate postoperative hypotension, had rapid return to preoperative values
by 2 to 4 weeks postoperatively., The 3 patients with labile blood
pressures preoperatively showed similar fluctuations after operation,
with case BT showing more frequent and persistent elevations (as high
as 180/110) for 2 months. The 2 patients undergoing thalamotomy
showed a slight fall in systolic and slight rise in diastolic pressures
lasting approximately 2 months. These cases had severe postoperative
shock reactions and the diastolic elevation may represent persistent
peripheral vasoconstriction. The 2 patients 1n group C {thermocoagu-
lation) had slight systolic anddiastolic depressions lasting longer than
the immediate postoperative period. All the cases in groups A, B,
and C showed a return to their preoperative control levels by the third
postoperative month, The patients receiving the transorbital lobotomy
5?0“19 D) showed no sigmficant deviations in blood pressure postoper-

ively,

The above findings parallel these after topectomy. There was no
correlation with site of operation or amount of cortex removed, and
x: :emporary changes nqted pf)stoperatwley with topectomy, or with

ype of operation 1n this series. Transitory falls in blood pressure
Z?tve occurred after classicallobotomy, but these too, revert to normal
€r a few months (Freeman, W. and Watts, *42; Greenblatt, Arnot
Poppen, and Chapman, ’417). ’ '
blog:epgztsi:::erzg:ged by Greenbl;tt. et al. (*47), developed a higher
hiet t peratively and was found to have had a previous
ory of hypertension (n.b. case B7 cited above). These investigators
:_1150 noted transient falls 1n the blood pressure of 8 hyperteasive sub-
Jects postlobotomy, with subsequent return to preoperative levels.
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The effect of operative procedures on the brain in cases of hyperten-
sive cardiovascular disease is still to be evaluated adequately.

Autonomic Tests

During recent years much attention has been devoted to the rela-
tionship between the frontal lobes and the autonomic nervous system.
This has been reviewed recently by Kennard ("37, ’44) and Mettler
(48b). Lesions and stimulation of the orbital areas, areas 24, 4, and
6 and possibly areas 9 and 10, produce changes in autonomic nervous
system function reflected in peripheral phenomena which canbe meas-
ured, i.e., pupillary reactions, pulse, blood pressure, and respiratory
rate changes, edema, gastrointestinal phenomena, changes inpiloerec-
tion, skin temperature, sweating, and electrical skin resistance. Both
excitatory and inhibitory phenomena have been noted. Two studies
have been devoted to the analysis of autonomic responses to drugs
after prefrontalleucotomy. Reitman ('45) using neostigmine, eserine,
ephedrine, and amphetamine and noting clinical responses to the drug
found diminished responses and a prolonged reaction time. Rinkel,
Greenblatt, Coon, and Solomon (*47) used ephinephrine intravenously
(0.05 mg) and found an “overreaction” of the blood pressure response.
To evaluate the parasympathetic system they used carotid sinus
stimulation with simultaneous electroencephalographic and electro-
cardiographic recording, Again an intensified response occurred in
lobotomized patients. These authors feelthat the subcortical section-
ing of the frontal lobes produced loss of “cortical inhibition” of the
autenomic nervous system. .

In the present study, autonomic nervous system responsiveness was
measured by testing the response of the blood pressure to stimulation
by epinephrine, as sympathomimetic agent, methacholine chloride as
parasympathomimetic agent, and the cold pressor test as a means of
noting response to a mixed stimulus, predominantly psychic (White,
B. V. and Gildea, *37), but also involving local vasoconstriction. The
duration of the response, i.e., time of blood pressure return to nor-
mal, was also measured. Also, with the methacholine test, measure-
ment of the electrical skin resistance (SR) of the palmar and dorsal
surfaces of the hand was accomplished,

EPINEPHRINE TEST. The patient was placed in a resting, reclimng
position and blood pressure determined on one arm until stationary
values were obtained. .05 mg epinephrine was injected intravenously
and blood pressure measured at 30 seconds, and at one minute inter-
vals thereafter. The composité average results of 2 preoperative
tests and the 4 postoperative tests are shown in fig. 17. All patients
showed measurable increases in systolic and diastolic pressures dur~
ing all tests. There were no untoward reactions, Blanching of the
skin, particularly of the face, occurred at the height of the hyperten~
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sive response. Preoperative control values for the group as a whole
gave a mean systolic change of 55 + 2.3 mm Hg. (SD 11.5) and a mean
diastolic change of 22.6 + 2.3 mm Hg. (SD 11.3). The patients with
labile'blood pressures gave responses within the average range.
Previous Investigators have studied the effects of epinephrine in-
jection in schizophrenic patients. Kanner ('28) found the usual pressor
response diminished or absent and postulated autonomic imbalance in
schizophrenia, with parasympathetic dominance. Northcote ('29) found
no differences between schizophrenics and normals. Contradictory
results in these investigations might be due to the use of the subcuta-
neous routé, and lack of uniform dosage. H. Freeman and Carmichael
(35) tested the response to intravenous epinephrine injection, as done
in the present study. They found a mean systolic rise of 43,8 mm and
diastolic rise of 1.7 mm in schizophrenic patients, and mean systolic
rise of 56.2 mm and diastolic rise of 0.5 mm in normal controls.
There was no correlation with psychiatric status. The present pre-
operative control values are in essential agreement with these latter
control studies except for the greater diastolic response. This study

AUTONOMIC TESTS
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does not confirm the concept of hyporeactivity of sympathetic nervous
system responses in schizophrenic patients.

The postoperative responses to epinephrine injection are shown in
fig. 17. In general, these are of a greater degree postoperatively
than preoperatively in all groups. In all cases there was beginning
diminution of the response in the third month, although it still re-
mained greater than normal. There was no evidence of resistance to
eplnephrine stimulation. This, therefore, is in agreement with the
work of Rinkel et al. (*47). '

These data indicate hyperreaction of the sympathetic nervous sys-
tem to a direct stimulus after these operative procedures and suggest
that cortical inhibitory functions have been removed.

METHACHOLINE TEST. This test was performed in similar fashion
to the epinephrine test. The patient was placed in a resting, reclining
position and the blood pressure measured on one arm. The electrical
skin resistance (SR) of the opposite (usually the left) dorsum and palm
of the hand was measured concomitantly, This measurement of skin
resistance is regardedto be a relfable indicator of sweat gland activi-
ty (i.e., cholinergic responses). The meter used was a modification
of the Jasper ('45) dermohmmeter. This instrument enables a wide
range of quantitative measurements. A constant-atmosphere room
was not available but it was felt that the results were repeatable to a
significant degree (within wide limits) and that gross changes could be
determined and compared. Diurnal and body surface variations were
not determined at this time. Attention was paid to the resistances of
the dorsum and palm of one hand. These surfaces apparently respond
differently to stimuli (Richter, *29; Richter, Woodruif, and Eaton, ’43),
but the mechanism of these differences has not been established. The
measurement in this study was used only as a gross estimate of a
cholinergic response. Special silver electrodes were strapped to the
dorsum and palm and careful attention was paid to electrode size,
position of electrodes, and tightness of contact. The area under the
electrode was kept free of excessive accumulations of sweat in all
cases. After stationary control values of blood pressure and skin re-
sistance were obtained, 25 mg of methacholine were injected subcuta-
neously and measurements taken at minute intervals for 6-10 minutes,
then at expanded intervals (2-5 minutes) until a return to the control
level or newly established baseline was achieved (usually in 20-30
minutes). The duration of this response was measured. Preoper-
atively the test was performed 46 times on 23 patients (2 tests per
pauent). There was no correlation between the magyitude and type of
fall of skin resistance and the basic control value or degree of affec-

tive display of any patient. The skin resistance of the dorsum always
fell 1n much greater magnitude than that of the palm. In 30 per cent
of the tests, this fall of dorsal skin resistance reached a value lower
than that of the palm. This occurred on several tests with apparently

no relation to atmospheric conditions and bore no relation to the psy-
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chiatric status or later operative procedure. This phenomenon of
“reversal” is to be investigated further, At presentit has no adequate
explanation. Differences in nutonomic innervation of the 2 surfaces
willhavetobe studied. The 2 types of response are shown in figure 18.
Figure 19 indicates the magnitudes of the mean maximal changes in
systolic and diastolic blood pressure and in skin resistance. These
responses showed a relatively wide range of variation: systolic blood
pressure fall ranged from 8-100 mm, mean 37 + 4.2 (SD 21); diastolic
blood pressure fall ranged from 0-65 mm, mean 35 + 2.5 (SD 12.7).
These changes are withinthe normal range. There have been previous
studies of the blood pressure response to methacholine in schizo-
phrenic patients and the reactions were found to resemble those of
normal subjects (Myerson, Loman, and Da hek, '37); Da hek,
Loman, and Myerson, '38; Altman, Pratt, and Cotton, '43). Only in
hebephrenic patients did the responses suggest deficient autonomic
regulation (Altman, Pratt, and Cotton, '43). The number of patients
in most series, including the present, is too smallto note statistically
significant differences between normals and the subgroups of schizo-
phrenia. The skin resistance showed a preoperative basic control
range of 250 K to 2200 K for the dorsum and 55 K for the palm. This
is within the normal limits of variation as noted in previous studies
(Richter, *28). This varfation, however, showed a flat distribution
curve, The true normal variation could not be determined without the
use of constant atmospheric conditions and the present values thus
have only a relative significance.

There were no severe reactions to the drug. Symptoms of warmth,
Pausea, flushing, chilly sensations, salivation, coryza, generalized
Sweating, increased intestinal motility, weak and irregular pulse ap-
peared within one minute (average 30-40 seconds) and lasted an aver-
age of 9 minutes preoperatively concomitantly with the changes in
b!°°d pressure and skin resistance. Only once did inveluntary mictu-
rition oceur, The patients occasionally complained of the unpleasant
sensations, but undue anxiety appeared only rarely. The symptoms
Produced by the drug were inconsistent and postoperatively, several
:ihahges were noted, as compared withthe preoperative control varia-

on (tig. 19). After transorbital leucotomy (zroup D) there was no
significant deviation in the magnitude of the blood pressure or skin
resistance response, but the duration increased almost twice, return-
ing to the preoperative value by the third month.

s The patients in groups A, B, and C showed slightly increased re-
Ponses particularly in the magnitude of the fall of the diastolic blood
l::;essure. The drug action of causing vasodilatation is either in-
siset:_SnEd’ or the basic vasoconstrictor tonus is lessened. The skin re-
exco tC‘inChanges were somewhat greater in the dorsum of the hand,
basis o the first month following thermocoagulation (however the
the lo; bamax- skin resistance was high in these 2 cases)., In general,
deviatin sic palmar resistance did not show statistically significant

ns {rom preoperative values, The great change of dorsal skin
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FIG. 18. Methacholine test. The two types of response to acetyl-beta-methylcho-
line (Methacholine), 25 mg injected subcutaneously. Syst. = systolic hlood pressure;
Diast, = diastolic blood pressure; D =dorsum of hand skin resistance; P = palmar
skin resistance. (Top) The usual pattern of parallel falls of dorsum and palmar skin
resistance. {(Bottom) “Reversal® of the usual pattern, dorsum skin resistance falling
below palmar.

resistance after thalamotomy mightbe due to the left hemiplegia pres-
ent postoperatively. Marked autonomic instability of hemiplegic ex-
tremities has been noted frequently (Hitzig, 1876; Horsley, 1889; Bucy,
’35; and Kennard, ’35). The duration of the responses of patients in
groups A and B was prolonged postoperatively with a return tonormal
range by the third month.

The results of the methacholine test suggest hyperreactivity of the
parasympathetic system after operative proceduresonthe frontallobes
and thalamus. This corresponds to the increased carotid sinus reflex
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FIG. 19. Magnitude of mean maximal changes in blood pressure and skin resis-
tance after vartous procedures.

response found after lobotomy by Rinkel and co-workers (*47). These
findings, as with the epinephrine test, indicate a possible release of
cortical inhibition of both phases of autonomic nervous function. The
magnitude of the hyperreaction of parasympathetic response is less
than that of the sympathetic. This might be due to the better para-

sympathetic system stability postulated in schizophrenia {Hoskins, ’46;
Gellhorn, ’42).

Cold Pressor Test

This test was performed according to the method of Hines ('39).
The patient was resting in bedfor at least 30 minutes prior to the test
=;1nd baseline blood pressure determined. One arm was placed, then,
in ice water (3-5° C) with water level above the wrist, for one minute,
Blpod pressure was determined on the other arm at 30 seconds, one
minute and at minute intervals until control values returned.

Preoperatively, 2 tests were performed on each patient usually on
the same day as the epinephrine test. Postoperatively each patient
was tested after 2 weeks (groups A, B, C), one week (group D), and at
monthly intervals for 3 months. The results of these tests are charted

in fig. 20, with regard to the 3 i
group as a whole preoperativel, o
operative groups postoperatively, ? y and the
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FIG. 20. Responsesto the cold pressor test following various operative procedures.

The preoperative average increases of 28 + 1.2 mm Hg of systolic
pressure and 21 + 1.6 mm Hg diastolic pressure, are slightly above
the average response (+22/+15) (Hines, '40; Feldt, and Wenstrand, ’42).
However, this is regarded as normal hyperreaction. Reider (*38) per-
formed the test on 19 schizophrenic patients and found normal hyper-
reaction in 8 patients and hyporeaction in 11, Actually, the highvalues
of the present series are probably due to the excessive reaction of 2
of the patients with vasomotor lability (+50/+40). Patient B7 did not
show excessive reaction, Also, several of the patients were markedly
anxious during the test.

Postoperatively (fig. 20), the average responses of the 4 groups of
patients show in general, either no significant change or a diminution
of reactivity. This was notable particularly with regardto the systolic
pressure, the diastolic response showing occasional slight elevation
in the second postoperative month (groups B and C). This response is
different from the tendencies toward postoperative autonomic hyper-
reactivity seen in response to epinephrine and methacholine. With re-
gard to these drugs, the stimulation is directly of autonomic effector
organs, while the afferent arc of the cold pressor test is more com-
plex. It is felt thatthis test is based, in great part, on psychic stimu-
lation particularly that related to pain. White and Gildea (*37) used it
as a “standardized emotionally disturbing situation” and noted a tend-
ency toward hyperreaction in neurotic patients, although this was not
always constant. It is possible, therefore, thatin this series, the psy-
chic reaction of the patients to the test became less, either due to
petter adjustment totest conditions or to some further blunting of emo-
tional reactivity by the operative procedures. Diminished reactivity
to painful stimuli has been noted after frontal lobotomy.
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None of the cases recelving transorbital lobotomy showed excessive
motor activity, spontaneous or induced, or cxcessive gastrointestinal,
or respiratory responses.

The problem of autonomic responses after lesfons of the frontal
lobes and thalamus requires much more Investigation. The use of
schizophrenle patients brings in the factor of the wide variation of
psychologic responses characteristic of this group. Further observa-
tions with more specific lesions, variable frequency stimulation with
recording from autonomic nerves and effector organs, as well as fur-
ther clinical studies under more constant atmospheric conditions are
indicated, It is quite possible that the autonomic hyperreactivity to
epinephrine and methacholine noted postoperatively is non-specific
since similar responses are scen after head injury, 1.e., postconcus-
slon vasomotor instabllity. Further studles of neurologic patients
with parietal, temporal, and occipital lobe lesjons are planned in order
to define the specificity of the frontal lobes in this respect.

STUDIES OF CARBOHYDRATE METABOLISM. In the presentseries,
carbohydrate metabolism was studied utilizing serfal determinations
of fasting blood sugar, oral glucose tolerance tests, and insulin
tolerance tests. The data were analyzed with regard to possible de-
viations correlated withthe schizophrenic state and for any significant
changes following the different operative procedures.

Totallymphocyte counts were determined during the tolerance tests.
REcent. studies (Dougherty and White, ’45; White and Dougherty, ’45;
Elmadjian and Pincus, ’45) have indicated that the number of circula-
tion lymphocytes is related in part to the “alarm reaction” of Selye,
as a physiologic adaptative reaction to stress. In normal individuals
lclnder severe stress a lymphocytopenia occurs. It is felt that these
hhimges are probably under the control of pituitary-adrenotrophic

ormone stimulation of the production of adrenal cortical steroids,
g:racularly the 11-oxysteroid group. These hormones act on lym-
Iisin c( Izj‘.:.’x-uctux'es and are also concerned with carbohydrate metabo-
i u’l ng, Katzin, and Fry, *40). A study of total lymphocytes dur-
"€ the glucose and insulin tolerance tests therefore was indicated.

fh}:s:,?u? dBDOOD SUGAR. All blood sugar determinations were by
other ¢ ; of Folin-Wu using a photoelectric colorimeter. Although
for the educing substances than glucose contribute to this reaction,
Duﬁpﬂ&tlcal purpose of these studies they can be ignored.
blood Sng € preoperative control period 69 determinations of fasting
With me‘ﬁ\art(:[“ the 23 patients gave a range of 55-100 mg per cent
mal llmnsa 5.5+ 1.7 (SD 8.3). The range of values was within nor-
The ave ;u’;d indicated that probably all values were truly fasting.
lar hOpr;aragl o l215113&3‘\-1011 was 1.5-16 hours. Allpatients wereon a regu-
relation of th etl which was high in carbohydrate. There was no cor-
the patiams ¢ level of fasting blood sugar and the affective state of
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Postoperative determinations were made after 2 weeks and at
monthly intervals up to 3 months. The immediate postoperative period
of patients in groups A, B, and C was not utillzed because of the in-
travenous therapy given.

Postoperatively, all fasting blood sugar values remained with the
limits of the preoperative variation for all individual cases, groups,
and in all test perjods.

A tendency towards fasting hyperglycemia has been noted after
frontal lobe lesions, i.e., topectomy and lobotomy (Heath, Carpenter,
Gass, and Weber, '49) but this has not been a consistent phenomenon.

GLUCOSE TOLERANCE TESTS. Glucose tolerance tests were per-
formed twice on each of 23 patients in the preoperative control period
and the data for the group as a whole combined {fig. 21). For each
test, 50 gms of glucose were administered orally, according to the
recommendations of Peters and Van Slyke ('46, pp. 167-184), Samples
were taken at fasting, then 30, 60, 80, 120, and 180 minutes after glu-
cose administration. Lymphocyte counts were made at fasting, one
and 2 hours. Peak blood sugar rises occurred at 30 or 60 minutes
(only infrequently at 90 minutes) and varied from 20-111 mg per cent

PREOPERATIVE CONTROL PERIOD DATA « GLUCOSE AND INSULIN TOLERANCE TESTS
CLUCOSE TOLERANCE TESTS (46 YESTS ON 23 PATIENTS}
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FIG. 21. Cor d data from 2 pr e tests on 23 patients.

(average 42.5 mg per cent.) All curves are regarded to be within
normal limits, There was neither delayed rise nor persistent hyper-
glycemia. The total lymphocyte count remained within normal limits
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of varjation during all tests. Minor elevatlons and depressions oc-
curred but were not significant statistically. The variation at fasting
level was 3510 &+ 207 (SD 1037) and at one hour, 3456 + 97 (SD 487).
Previous Investigators have studied glucose tolerance curves of
schizophrenic patients (McFarland and Goldstein,’38; Robinson,G. W.
and Shelton, ’40; Eaton and Muntz, '47), Great variabllity occurs: nor-
mal, no characteristic response, prolonged hyperglycemia, or flat
curves have been found, H, I, Freeman, Looney, and Hoskins ('42)
determined the “spontancous™ variability of oral glucose tolerance
curves, concluded that considerable variation exists in the same in-
dividual on different days and that only gross trends are significant,
H L Freeman and Elmadjian ('47) studied the relationship between
blocd sugar and lymphocyte levels in normal and schizophrenic sub-
jects using the Exton-Rose test. They found the predominant normal
reaction to be a lymphocytopenia assoclated with the hyperglycemic
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FIG, 22,
Glucose tolerance test results following venous ligation and thalamotomy.
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. GLUCOSE TOLERANCE TESTS
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FIG. 23. Glucose tolerance test results following thermocoagulation and trans-
orbital leucotomy.

response. In most schizophrenic patients, particularly those with the
least affect, the lymphocytopenic response was minimal, The group
of patients in this present series was characterized by minimal af-
fective display and this would correlate with the absence of significant
Iymphocytic change. This might indicate less active adrenocortical
responses in these patients and further studies are plannedto evaluate
these factors.

The postoperative tests were carried out in the standard test peri-
ods. The first test was at 12-14 days for groups A, B, and C, and 4-8
days postoperatively for group D. The composite curves for each
group are shown in figures 22 and 23. The tests on patients in groups
A, B, and D were within normal limits of variation for each time
period. In no case did excessive rise or delayed fall ocecur to a sig-
nificant degree, The tests of the 2 patients in group C showed a tend-
ency towards prolonged hyperglycemic response after 2 weeks and
higher peak rise after the first month,
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The total lymphocyte count remained within the previous control
limits of varfation during all tests.

Transient alterations in glucose tolerance have been noted com-
monly in association with cerebral lesions. Following topectomy
(Heath, et al.,’49) significant increase in the peak sugar response and/
or a delayed fall occurred during the first postoperative month, espe-
cially at the first week and particularly when the granular areas o,
10, 24, 44, and 47) were ablated. These changes persisted inmoderate
degree through the second week, Although the present series does not
include determinations in the first postoperative week (with the ex-
ception of the transorbital group), due to necessity of intravenous
therapy during this period, the tests of the second week following
transorbital Jeucolomy did not Indicate any significant hyperglycemic
trend, However, this was noted in the 2 cases of thermocoagulation
which apparently directly involved areas 9 and 10.

The absence of any significant change in lymphocytes is correlated
with a general absence of notable change in the psychiatric picture
with regard to affective response.

INSULIN TOLERANCE TESTS. Insulintolerance tests were performed
45 times on the 23 patients during the preoperative control period and

t(lI,f d;ti;. for the group as a whole have been combined and analyzed
g. 21),

Method, For each test, the fasting blood sugar sample was taken
and insulin administered intravenously at dosage 0.1 unit/kg body
welght according to the method of Fraser, Albright, and Smith (*41).
Blood samples were taken at 30, 60, 90, 120 minutes. After the 2-hour
sample, epinephrine, 0,01 mg/kg body weight was given subcutaneously
and a blood sample drawn one hour later.,

The composite preoperative curve (fig. 21) indicates that the
i!“::ll; of patients as a whole had a normal blood sugar response to
as :l,liée-, a 48 per ce{l! fall, from mean value of 7L5 & 2.4 to
Fr.asgr -Almg per cent with return to 75 mg per cent at 2 hours,
cont bright, and Smith ('41) indicate that normally a 40-50 per
value b fclc/uzl‘s by 30 minates, with a gradual rise to control basic
resist y 1- to 2 hours. Inno case was there evidence of insulin

'I; :nce or hyptiglycemla unresponsiveness.

) response to epinephrine i
wm;n tlfe it 1imit%{ ngrmal ,v:rix:gz:' rise of 16 mg per cent is

Tevious studies of insulin tolerance in schizophrenic patients
fa‘iffy??,‘i,‘"”o";’"“’““"g results. Horvath and Friedman (’41)pfound a
20 Do s(r}; Zg) zcemic effect and subsequent recovery. Meduna, Gerty,
patienty. — 1ex ound an anti-insulin factor in the blood of schizophrenic
Gellhon'l FeI: was not confirmed by Goldner and Ricketts (?42).
content o,f b bman, and Allen ("42) found no difference in the insulin

€ blood of normal or psychotic patients in a quietstate but
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the blood insulin of psychotics when excited, increased to an hypo-
glycemic effect never seen in normal cases. H.I. Freeman, Looney,
Hoskins, and Dyer (’43) performed insulin tolerance tests on 32 male
schizophrenic patients and 20 normal controls using the method of
Fraser, Albright, and Smith, There was a suggestion of insulin re-
sistance in the patients as compared with the controls but alt of the
curves actually fell within the limits of normal variation., There was
no relation to age or subtype of psychosis.

Total lymphocytes were determined during the course of the insulin
tolerance tests, the counts being made at 0, 30 minutes, and 1-1/2
hours, No significant deviations from the normal range of variation
occurred in the preoperative control group as a whole or in individual
cases (fig. 21), the variation at fasting level being 3418 + 226
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FIG. 24. Insulm tolerance test results following venous ligation and thalamotomy.
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(SD 1128). There was no correlation with affective state and a wide
scattering of values was noted.

The postoperative determinations were performed the day follow-
Ing the glucose tolerance tests, and are charted in figures 24 and 25,

INSULIN TOLERANCE TESTS
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FIG. 25, Insulin tolerance test results following thermocoagulation and trans-
orbital leucotomy,

'g\l;en(:)urvei: of groups A, C, and D show no significant variation from
o txc;ma range. The 2 patients receiving thalamotomy had a tend-
Th:'mtaliolstoperaﬂve insulin resistance persisting to the third month,
slgnific ty:x’q:uhacyte cour}ts during the postoperative tests showed no
Suggest?:'l xilends o? variations from the preoperative values. The
thermocue <:1 anges in blood sugar responses after thalamotomy and
betore pr:gu ation shc_:uld be confirmed on a larger series of cases

Per evaluation can be attempted.
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SUMMARY & CONCLUSIONS

1. The medical section of the project surveyed the general medical
condition of the patients, obtained and analyzed clinical laboratory
findings, especially hematological, and studied carbohydrate metabo-
lism and autonomic nervous system stability by means of special tests.
Twenty-three patients were studied preoperatively and 22 postopera-
tively (n.b. one postoperative death), Preoperative control observa-
tions were obtained at regular intervals during the 2-month period
prior to operation and adequate, accurate baseline control data were
obtained on all cases. The postoperative studies were performed at
frequent periods during the first month and at monthly intervalsthere-
after for 4 months. The data were grouped into the 4 operative cate-
gories: venous ligation, thalamotomy, thermocoagulation, and trans-
orbital lobotomy.

2. All patients were in good physical condition prior to operation.
There was one postoperative death, patient B4, following venous liga-
tion (due to intracerebral hemorrhage), and 2 wound infections, in pa-
tients B7 and B10A, following venous ligation. All other patients were
in good medical condition after the initial postoperative shock period
(particularly severe after thalamotomy). Twenty-five blood transfusions
were glven to the patients receiving venous ligation, thermocoagulation,
and thalamotomy during the initial postoperative period.

3. No significant changes in menstrual cycles or weight occurred
postoperatively,

4. Hematological: Preoperatively, normal variation was found in
all cases with regard to hemoglobin, erythrocytes, leucocytes and
lymphocytes, reticulocytes, hematocrit, and erythrocyte sedimentation
rate. Postoperatively, after venous ligation, thalamotomy, and ther-
mocoagulation, moderate falls occurred in hemoglobin, erythrocytes,
reticulocytes, and hematocrit and no change or slight rises in leuco-
cytes and lymphocytes during the first 3 weeks, A gradual rise to
normal control values occurred by the second or third month., The
changes were of similar magnitude in all 3 groups. Following trans-
orbital lobotomy no significant deviations cccurred in those constitu-
ents. The sedimentation raterose to high values during the firstpost-
operative week after venous ligation, thalamotomy, and thermocoagu-
lation with gradual return to the normal preoperative range. Only 2
of the 7 patients showed slight elevations of sedimentation rate after
transorbital leucotomy.

5, Blood pressure: Preoperatively, blood pressures were within
the normal range for allcases except 3 with labile pressures and evi-
dence of vasomotor instability (B2, B7, B8). Following venous liga-
tion, thalamotomy and thermocoagulation, minor depressions and fluc-
tuations persisted throughout the first postoperative month with return
to normal by the third month. No changes occurred after transorbital
lobotomy. One patient (B7) showed persistent hypertension for 2
months after venous ligation,
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Circulation time: Normal varfations occurred preoperatively and
no significant deviations occurred postoperatively except after thala-
motomy when the patients were bedridden, hemiplegic, and probably
had a slow reaction time..

6. Autonomic tests: Autonomicnervous system responsiveness was
evaluated by measuring the response of blood pregsure to epinephrine
{sympathomimetic), methacholine (parasympathomimetic), and cold
pressor test (complex response to psychicand vasoconstrictor stimulf),
The duration of the response in all tests and the electrical skin re-
sistance, with the methacholine test, also were measured. All pre-
operative responses were within normal limits except for the 3 pa-
tients with Iabile vasomotor responses. There was nocorrelation with
the psychiatric status, Postoperatively, there was a tendency, in all
cases, towards hyperreaction to the direct autonomic effector stimulus
of epinephrine and methacholine, especially epinephrine. Thisoccurred
in the first 2 months postoperatively, and gradually returned to the
normal degree of response. These results suggest a diminution of
cerebral inhibition of autonomic function after operative procedures
on the frontal lobes and the thalamus. The postoperative cold pressor
tests showed a tendency toward diminution of response to this stimu-
lus, which is regarded as predominantly psychic, Definitive correla-
tion of these results with postoperative psychiatric change was not
possible,

7. Studies of carbohydrate metabolism: The fasting blood sugar
was within normal limits preoperatively in all cases and showed no
significant deviations after any of the operative procedures. Glucose
tolerance tests showed normal variation preoperatively, and post-
operatively after all procedures except thermocoagulation, The latter
cases showed a tendency to prolonged hyperglycemia after 2 weeks
and 2 high peak rise after the first month. The total lymphocyte
counts remained unchanged during the pre- and postoperative tests.
The normal degree of lymphocytopenic response never occurred. In-
sulin tolerance tests showed normal variation preoperatively and
Postoperatively after all procedures except thalamotomy. The latter
cases showed a tendency towards insulin resistance, The total lym-
Phocyte counts remained withinnormal degrees of variation during the
Pre- and postoperative tests. The disturbances in carbohydrate me-
tabolismnoted after thalamotomy and thermecoagulation require study
on a larger series of cases.

The cooperation and technical assistance of the laboratory staffs at

the Greystone Park State Hospital are acknowledged and greatly ap-
preciated,

5. Ralph Benitez, Malcolm Allen, Cora Swackha
and Frederick Kovaler, ’ ackhammer, Laura Kune, Louise Gaddis,



Chapter 5
NEUROLOGY
William Caveness and H. Houston Merritt

'

At the outset, the neurologic discipline assumed the responsibility
of a general neurologic survey before and after the operative period.
This survey followed the outline of the examination form used at the
Neurological Institute of New York. Because of the overlap of disci-
plines, gross but not definitive examinations were made of visual
acuity, fields, auditory acuity, and vestibular function. On the other
hand, more than usual attention was paid to two point discrimination
and vibratory sense. A supplementary examination of aphasia was
performed.

The incldence of incontinence and convulsive seizures was record-
ed. Management of the latter was a joint responsibility of this and
the surgical disciplines.

Thirty-two patients were examined. Of these, 26 received opera-
tive procedures: 12, venous ligation, B1, B2, B3, B4, B5, B6, BY, BS,
BSY, B10A, Bl1, B12; 2, thalamotomy, B13, B14; 2, thermocoagulation,
B15, B16; 9, transorbital lobotomy, B17, B18, B19, B20, B21, B22A,
B23, B28, Al0; and one, topectomy, A8. Six patients were used as
controls, B10, B22, B24, B25, B26, B27,

The original plan included 2 complete examinations on each patient
prior to the operative period and successive examinations in the
postoperative period until the neurologic signs and symptoms were
again stabilized. The time interval between the operation and the
final examinations varied between 3 and 4 months. It was the rare
patient whose attention and cooperation permitted a complete survey
at one session. In the mamn, the examinations were done piecemeal
with the equivalent of 2 full appraisals before and 3 after the oper-
ative period.

Reliable participation in all phases of the examination in the pre-
operative period was obtained in 24 patients: B2, B3, B4, B5, B6, B7,
B8, B9, B10A, Bll, B12, B13, B15, B20, B21, B22A, B23, B28, A8,
B10, B22, B25, B26, B27. Of these, reliable participationin all phases
of the examination 1n the postoperative period was obtained in 19 pa-
tients: B3, B5, B6, B7;B8, B10A, Bll, B12, B13, B15, B20, B21, B22A,
B23, B28, A8, B10, B25, B27. The failure of the 5, who participated in
the complete examination inthe preoperative, but not the postoperative
period, is accounted for by one death, B4, 2 with imperfect estimations

QA
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of vibratory time, B2 and B9, one who catcgorlca}ly refused, B22 con
trol, and one who was transferred, D26, a cor\u‘o}.l (¢ was mot pos-
éonversely, 2 matients, A10, B24 control, in whom B o chon

sible to test vibratory and two point dlscrlmlnallonf [l:lr : " Lo the R
ative period, gave satisfactory performance in the follow-up

ons, o
y Six patients, Bl, B14, B16, B17, B18, B19, gave ongtmh;ricrr:mn
mances in all trials. Postoperatively they were somew i ‘[;’(; o
preoperatively. In none of these was adequate testing of

discrimination possible.

twowpft;an:h: ab:vne‘ in mluip,olhe following report gives nlih“ 3\:‘ Qch:?%:z
in the neurologic examination which persisted up to the
final examinations, 3 to 4 months following operation.

1. STATE OF CONSCIOUSNESS., With the exception ltof thg;in‘g“lt;ét;
tient who died, there was no significant permanent altera
of consclousness,

2. MENINGEAL IRRITATION, There was no evidence of meningeal

irritationin the preoperative periodand inthe stabilized postoperative
period,

3. CRANIAL NERVES. There was no significant change in the figxlt‘:
inationof cranial nerves I, 1, V, VII, XI, and X1I in any of thl;tp'ﬁm sizt’:
I, IV, VI. In 3 patients, B7, B23, A10, there was inequality in eize
of pupils. (In 4 patients the puplls were unequal both before a.:i e
operation, B2, B3, B20, B28.) In 3 patients, there was animp:
in convergence, B9, B12, B14, . R
VIL In 2 patients there was a factal weakness, both left: one mod
erate, one slight, B13, B14.
Ix, X. There,was ;\oimpalrment in phonation or deglutitiqn. In onz
Patlent, the pharyngeal reflex was diminished, B12, (Five case

showed a diminished pharyngeal reflex both pre- and postoperatively,
BS5, B6, BS, B17, B25 control.)

4. MOTOR SYSTEM:
2. Gait, No significant alteration,

b. Involuntar Movements. In 6 patients there was a fine tremor

In the oulstretched hands, B3, B9, B3, B15, B28, A8, In two, B2S,
A8, there was also a Prominent tongue tremor.

. Strength and Coordination. There was no significant permanent
alterati

on in the strength or coordination of the muscles of the trunk
or extremities,

d. Reflexes, There were minor variations in reflex response. In
4 patients there wag 3 decrease in the activity of the tendon reflexes,
B, B2, B17, B10; one being acontrol, B10, In 2, there was an increase,
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B11, B27, one of these being a control, B27. In 3 patients the abd
inal reflexes were lost, B8, B10A, B22A.
5. SENSORY SYSTEM:
a. Touch, Intactin all instances.

b. Pain, No alteration in ability to distinguish sharp from
was noted. Achilles tendon sensitivity was diminished in 2 patie
B6, B12. (It was diminished in both pre- and postoperative perio
6 patients, B8, B13, B14, B16, B17, and B27 control.)

c. Temperature, No significant alteration was noted.

d. Tests. Muscle tendon movement, stereognosis, point local
tion, palm writing, and body orientation showed no significant al
ation.

e. Vibration Sense. Present in all patients in each examinat
In 20 patients, B3, B5, B6, B7, B8, B10A, B1l, B12, B13, B15,
B20, B21, B22A, B23, B28, B10, B24, B25, B27 (4 of these were ¢
trols, B10, B24, B25, B2Y7), it was possible to obtain an approxin
quantitative value for this function before and after the opera
period.® The mean value for the wrist was 26 seconds; the knee
seconds; the ankle, 27 seconds.

In 13 patlents, B3, B5, B6, B7, B8, B104A, B13, B1§, B20,
B22A, B24, B25, there was a 20 per cent increase in time in the p
operative pericd. Two of these, B24 and B25, were controls.

In 4 patients, B12, B23, B28, B10, the results were similar int
periods. One of these, B10, was a control.

In 2 patients, A8, B27, there was a 20 per cent diminution in ti
One of these, B27, was a control.

f. A guantitative estimation of two point discrimination was pt
sible in 21 patients, B2, B3, B5, B6, B7, B8, B9, Bl0A, Bll, ¥
B13, B15, A8, B20, B21, B22A, B23, B28, B10. B25, B27. Th
were controls, B10, B25, B27.7

The results showed little dissimilarity from case to case betw
the examinations in the pre- and postoperative periods. The aver
for the group was 7.3 mm for the thenar eminence, 2.7 mm for
index finger, and 2.9 mm for the middle finger.

6. APHASIA SUPPLEMENT. A supplementary examination for ap!
sia was performed on all the patients. This was an attempt to t

6. Technique: A tuning fork of 128 frequency was set In maximum vibration
placed Tespectively on the right and left styloid process of the radius, patellar and
ternal malleolus of the tibia, Time was recorded from the activation of the inst
ment to the reported absence of vibratory sensation, N

7. Technique: Stroking with one or both points of a pair of dividers, the the
eminence, the palmar surface of the terminal phalanx of the index and third finger
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receptive and expressive functions. For this the appended form was
used (Table 4). Postoperative testing began approximately 10 days
after the surgical procedure and continued until stabilization was
evident. After many minor and major transitory changes, the follow-
ing patients showed relatively stabilized alterations,

In 7 patients there was a deterioration In handwriting, Bl, B3, B9,
Bl3, Bi4, B18, B21. In 4 there was a paucity in composition, B3, B13,
Bl4, B27. In 2 patients there was an impairment in the ability to per-
form the serial sevens test, B13, B18. In one, Bll, there was an im-
provement in the performance of this test. As will be noted, in one
patient, B13, there was an impairment in many areas. In evaluating

Table 4

FORM FOR SUPPLEMENTARY EXAMINATION
FOR APHASIA

Handedness:

Receptive

1. Spoken word understanding as judged from correct response to simple

commands

2. Written word understanding: Sweet, sour, salt, bitter, Bables Hospital

d

Name of objects: Shoe, tle, watch, pencil, eraser, stem of watch, crystal
of watch. Colors

bl

Tactile interpretation,

Dime, quarter, pencil and ruler. Localization.
Palm writing

Expressive
S. Gross defect of speech production.
Test phrases: Medical electricity, Methodist Episcopal, around the rug-
ged rock, the ragged rascal ran
6. 1-20, A-Z

. Verbal description of canary

8. Serlal sevens

Written name, date, description of house,
From dictation: The beds here are white

-

0. Demonstration of lighting cigarette and drinking from glass
1. See body orientation under

Sensory examination. Patient asked to
right thumb on nose and left index finger on right ear place
.
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this case, sight should not belost of his deteriorated psychiatric state,
At the present time, he is capable of little more than “word salad.”

One patient, B6, presented a unique problem in evaluation in the
preoperative period. A note from this period states: “Patient sits
with eyes everted. Mouth and jaws twitch when attempting to speak.
He talks in a soft voice, almost a whisper, Seems to have difficulty
in getting words out, but finally comes out with right words. His
speech, though soft, has an explosive type of production. When not
answering direct questions, talks much more easily, less grimacing,
freer flow of words, When asked to write a brief description of a
house, his brow furrows, his hands tremble, and his jaws work. After
some time he writes, Test phrases were said without error.” Post-
operatively there was a little more amplitude and little less hesitancy.
1t is thought that his speech difficulty is psychologic in origin.

One patient, A10, presented an interesting transient phenomenon
thatis indicated inthe panying illustrations, Preoperative test-
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FIG, 26. See page 89 of text for explanation.
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ing, 10/16/48, showed good reccptive function and reasonably good
expressive function, There was no gross defect in speech production.
Counting from 1-20 was casily accomplished. In saying the letters of
the alphabet, G H were repeated and the patient stopped at Y. In the
verbal description of a canary he said: “A nice little bird, give it at-
tention and it does its work, gives a few tunes, nice little bird.” Serfal
sevens were done without error. His name, date, description, and dic-
tation were moderately well performed (fig.26).

On 10/28/48 a transorbital lobotomy was performed onthis patient.
On the following day he did not speak. On the second day, he spoke
only when addressed and then in monosyllables. These were not al-
ways clear. With apparent improvement, he was next tested on
11/10/48, 13 days following operation. In the receptive functions he
fatled to name matches, an ashtray, a ruler, and a button. The last 3
were called fountaln pens. A watch was called a thermometer. A key
was called a lavalier. In the expressive functions, he omitted Ragged
from the familiar test phrase. In attempting to count to 20, after
reaching 15, he stated, “After that I can’t get it.” In saying the letters
of the alphabet, he proceeded as far as L with the omission of G and

* I

FIG. 27. See page 90 of text for explanation.



90 PSYCHOSURGICAL PROBLEMS

S}LL\.,-«:XALA‘L.M whAds

3
T-&tﬁ‘(‘"’""'( PP K
|

| WOWAY

Ix
@$s ul (‘.’
n.$

FIG. 28, See page 91 of text for explanation.

nerosen

stated, “After that I can’t guess.” In the verbal description of a ca-
nary, he said: “A canary is like a nice mocking bird.” In attempting
serial sevens, he gave 93, 86, 80, 73, 80, and was then unable to pro-
ceed. When asked to write his name and date, he began at the right
hand margin of the page and wrote his name in printed letters from
right to left inserting an additional letter in his first name. This was
followed again from right to left by the printed letters MASKET.
When prompted to write the date, he then began at the left hand side
of the page and printed the word d a t e. He was then asked to describe
a house. Again he wrote the word d a t e, When reminded of his pur-
pose, he started at the right side of the page and then while mumbling
something that sounded like “about,” he wrote from right to left
ABOUTS and then skipping a space, W. He was then asked to write
from dictation, “The beds here are white.” This he accomplished
from left to right beginning in printing and ending in script {fig. 27).
On 11/20/48, 23 days after the operation, the patient made only one
error in naming objects, calling the stem of a watch a wristlet. With
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hesitation and apparent effort, he was able to count to 20 and repeat
the alphabet, but with X and W reversed in order, His description of
acanary was, “Canary is nice yellow bird.” Serfal sevens consisted
of 99, 98, 97, 96, 95, a pause, 93, 86. When asked to write his name
and the date, he wrote 5 repetluous characters from right to left that
were not immediately recognizable. When prompted to-try again to
write hls name and the date, he wrote from left to right—his name,
Market Street, Passalc, New Jersey (the address of his childhood
home). When asked to describe a house, he drew a picture, simpler
in design than his preoperative drawing. When a similar request had
been made from dictation, he correctly wrote in script, “The beds
here are white” {fig. 28).

On 12/3/48, 36 days after operation, receptive functions were in-
tact, Expressive functions as tested were much improved. A canary
was sald to be “like a nice swallow but of course a canary is better
than a swallow.” Serial sevens were performed without error. When
asked to write his name and date, he wrote his name in the usual
fashion and a date, although a wrong one. The description of a house
was given as, “The description of a four family house is just like a
bear having small little bears and what takes place in the house is
everybodys business,” Dictation wascorrectly accepted and perform-~
ed (fig. 29),

N
y
L/

121388
FIG. 29. See this page of text for explanation,
On 12/13 and 12/21/48, creditable response to all phases of the
examination was given (fxg. 30).
It had been known that this patient was left-handed as a child, and

tV;as forced to use his right hand for the usual functions in kmdergar-
N at 5 years of age. To the best knowledge of the family, he has
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FIG. 30. See page 81 of text for explanation.

never reverted to his left hand for writing, However, at the present
time when asked to do so, he can write with his left hand in a legible
fashion, Inquiry into further details of his childhood disclose that
while this boy wasstarted in £nglisk school at the age of 5, he entered
Hebrew school at the age of 6, and for the ensutng 9 years attended
both schools simultancously. At the Hebrew school he was an out-
standing scholar of which he and his family were very proud., It will
be recalled that Hebrew is written from right to left, Upon asking the
patlent to write his name in Hebrew, 12/18/48, this was daone from
right to left with a combination of Hebraic and £nglish characters.

€
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FIG. 31. See page 93 of text for explanation.
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Immediately after this performance, he spontaneously wrote 5 char-
acters from right to left, 3 of which are recognizable as the first 3
letters in the Hebraic alphabet. (A copy of the latter is appended be-
neath the patient’s specimen.) (Fig. 31.) The first 2 of these are
quite similarto the first 2 characters thathe wrote repetitiously from
right to left during the examination on 11/20/48.

ANALYSIS OF PERSISTING NEUROLOGIC ALTERATION
ACCORDING TO TYPE OF OPERATIVE PROCEDURE

VENOUS LIGATION (12 cases): Cranial Nerves: Four cases, B5, BY,
B9, B12, showed some postoperative modification, B7 had unequal
pupils, B3 and B12 had difficulty in convergence, B12 had diminution in
pharyngeal reflex, B5 and B9 had displacement of the uvula.

Motor System: Four, B3, B8, B9, B10A, showed some postopera-
tive change, B3 and B9 had a fine tremor in the outstretched hands,

Reflexes: B8 and B10A had absent abdominal reflexes,

Sensory System: Achilles tendon sensitivity. Two, B6 and B12,
showed diminution following operation,

Vibration Sense: Inthe preoperative period, quantitative estimation
was possible in 11 cases; in the postoperative period, 8 cases: B2,
B3, B4, B5, B6, B7, B8, B9, B10A, B11, B12; and B3, B5, B6, BY7, BS,
B104, B11, B12, respectively.

Of the 8 that participated in both phases, 7 showed an increased
vibratory time, B3, B5, B6, B7, B8, B10A, B1ll, One showed little
change, B12,

Two Point Discrimination: In the preoperative period, quantitative
estimation was possible in 11 cases: in the postoperative period, 10
cases: B2, B3, B4, BS, B6, B7, B8, B9, B10A, Bll, B12; and B2, B3,
B5, B§, B7, B8, B10A, Bll, B12 respectively. (B4 died.) Of the 10
that participated inboth phases, there was remarkably little difference
Inany of the performances with a minor exception in B8, who showed
less reliability on repetitious tests in the postoperative period.

Speech: Three, B1, B3, B9, showed deterioration in handwriting,
One of these, B3, showed diminution in cemposition.

THALAMOTOMY (2 cases): Cranial Nerves: B14 showed difficulty in
convergence,

Motor System; B13 showeda fine tremor in the outstretched hands,

B13 and B14 showed a left facial weakness, moderate and slight, re-
Spectively,

Reflexes: No alteration.

w: Achilles tendon sensitivity. No alteration.
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Vibration Sense: One, B13, participated in both phases, showing
an increased vibratory time in the postoperative period. (B14 gave a
quantitative estimate only in the postoperative phase,)

Two Point Discrimination: B13 and B14 showed reasonably good
discrimination in the preoperative phase, but B14 failed to discrimi-
nate in the left index and middle finger in the postoperative period,

Speech: No alteration.

THERMOCOAGULATION (2 cases); Cranial Nerves; No alteration.

Motor System: One, B15, showed a fine tremor in the outstretched
hands.

Reflexes: No alteration,
Sensory System: Achilles tendon sensitivity. No alteration.

Vibration Sense: In the preoperative period, quantitative estima-
tion was possible in 2 of the cases, B15, B16, In the postoperative
period, this was possible in one, B15, who showed an increased vibra-
tory time.

Two Point Discrimination: 1In the preoperative period, quantita-
tive estimation was possible in one case, B15, The same was true in
the postoperative period. No significant change was noted.

Speech: No alteration,

TRANSORBITAL (9 cases): Cranial Nerves: Two, B23, A10, showed
inequality in pupils.

Motor System: One, B28, had a fine tremor in the outstretched
hands. One, B22A, had absent abdominal reflexes.

Reflexes: No alteration.
Sensory System: Achilles tendon sensitivity. No alteration.

Vibration Sense: In the preoperative and postoperative periods, 2
quantitative estimation was possible in 5, B20, B21, B22A, B23, B28.
Three showed an increase in vibratory time, 2 showed no change.

One case, Al0, gave no preoperative estimation, but produced a
satisfactory demonstration in the postoperative examinations,

Two Point Discrimination: In the preoperative period, 5 gave good
estimations, B20, B21, B22A, B23, B28. The same 5 turned in sim-
jlar performances in the postoperative period. In addition, one, Al0,
who failed to give a satisfactory performance in the preoperative pe-~
riod, did very well in the postoperative phase.

Speech: Two, B18, B21, showed deterioration in handwriting. One
of these showed impairment in serial sevens.



NEUROLOGY 95
TOPECTOMY (one case) A8: Cranial Nerves, No alteratfon.

Motor System: Tremor in the outstretched hands was noted in the
postoperative period.

Reflexes: No alteration,
Sensory System: Achilles tendon sensitivity. No alteration.

Vibration Sense and Two Point Discrimination. This case did well
in all examinations, showing a moderate diminution in vibratory time
in the postoperative phase.

Speech: No alteration,

CONTROLS (6 cases): Cranizl Nerves. No alteration.
Motor System: No alteration.
Reflexes: No alteration.
Sensory System: Achilles tendon sensitivity, No alteration.

Vibration Sense: Six gave satisfactory preoperative response, B10,
B22, B24, B25, B26, B27. Four gave satisfactory response in the
postoperative period, B10, B24, B25, B27. Two wereunavailable, B22,
B26. Of the 4 that participated in both phases, 2 showed increased
vibratory time, B24, B25; one showed no change, B10, and one showed
moderate diminution, B27.

Two Point Discrimination: Five gave satisfactory preoperative
response, B10, B22, B25, B26, B27. Three of these gave 2 similar
response in the postoperative period, B10, B25, B27. Two were una-
vailable in the latter period, B22, B26. One who gave an unsatisfactory
response in the preoperative period, gave an adequate response in the
Postoperative period, B24.

Speech: One showed diminution in composition, B27.

INCIDENCE OF INCONTINENCE

Six patients, Bl1, B2, B3, B4, B13, B14, were incontinent from 9 to
16 days, apparently as the direct consequence of the operative pro-
cedures. Four of these had venous ligation, Two had thalamotomies.,
Indirectly related to the procedures were the following: 2, B9 and
B10A, were incontinent only during short intervals, 2 days of fever and
semi-coma respectively, Two, B6 and B12, were incontinent only with
seizures, One, A8, was incontinent for 9 days during which time the
element of indifference was hard to discount,

Prior to the operative procedures, one of the study group, Al0,

Was known to be oceasionally incontinent, Followin
. g operation he was
again without adequate control.
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FIG. 32. Incidence of convulsive selzures and incontinence following various oper-
ative procedures.

INCIDENCE OF CONVULSIVE SEIZURES

i

Only one patient, A8, was known to have convulsive seizures prior
to the present operative period, He developed focal sefzures follow-
ing surgery in the previous topectomy study. Following his second
operation, and extension of his previous topectomy, 10/20/48, he was
free of seizures for 2 months, On 12/27/48 and 1/31/49 he had single
seizures,

Seven patients of the present study, B2, B3, B4, B6, B12, B13, Bl4,
had seizures in the immediate postoperative period, These generally
occurred within the first 24 hours and persisted for from one to 4
days. One died, B4. Five have remained seizure free since this pe-
riod, B3, B6, B12, B13, Bl4. One, B2, after a free interval of 3 months
had a single seizure 1/10/49. None have had anticonvulsant medica-
tion since the immediate postoperative period. Of these 7 patients, 5
had venous ligation, 2 had thalamotomies,
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NOTES ON INCONTINENCE

Bl-operation 10/4/48. Venous Ligation.
Incontinent of urine from this date up until 10/13/48. Involuntary of
feces following encmas.

B2~operation 10/4/48. Venous Ligation.
Incontinent from this date until 10/20/48. Involuntary of feces follow-
ing enemas.

B3—operation 10/5/48, Venous Ligation,
Incontinent from this date until 10/13/48. Involuntary of feces follow-
{ng enemas.

B4—operation 10/5/48, Venous Ligation.
Incontinent of urine until death 10/7/48.

Bb—operation 10/6/48. Venous Ligation.
Incontinent only following sefzures.

B9~—operation 10/8/48. Venous Ligation.
Incontinent only during period of high temperature, starting 10/10/48,
ending 10/11/48.

BI0A—operation 10/8/48. Venous Ligation.
Incontinent only during comatose state, starting 10/10/48, ending
10/11/48.

Bl12—~operation 10/12/48. Venous Ligation.
Incontinent only following selzures.

Bl13—operation 10/13/48. Thalamotomy.
Incontinent from this date until 10/26/48. Involuntary of feces follow~
ing enemas,

Bld4—operation 10/14/48. Thalamatomy.
Incontinent from this date until 10/29/48. Involuntary of feces follow-
ing enemas,

B16—operation 10/18/48. Thermocoagulation.
Incontinent from this date until 10/20/48.

A8—operation 10/21/48. Topectomy.
Incontinent from this date until 10/30/48.

Al0—cperation 10/28/48. Transorbital Lobotomy.
This patient was incontinent before operation. This occurred in cycles.
After operation, patient was incontinent of urine and involuntary of
feces foll g As the tive confusion cleared, the
incontinence occurred less often. At the end of 3 months, 1ts incidence
had again increased.

NOTES ON CONVULSIVE SEIZURES

B2-operation 10/4/48. Venous Ligation.
Returned from operating room at 8 p.m.
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10/4/48

9:55 p.m. Generalfzed sefzure lasting 2 minutes. Started with right arm,-
Eyes devlating first to right side, then to left side. About one minute
for each side,

10/5/48
2. 8:20 a.m. Selzure began with frothing from the mouth followed by general-
tzed twitching, lasting one minute,
Phenobarbital sodlum 1 gr at 8:45 a.m.
3. 12:00 noon. Twitching of legs and body only lasting 30 seconds, |
Phenobarbital sodium 1 gr 12 noon
4. 2:45 p.m. Twitching of right arm becoming generalized, lasting for 30
seconds.
5. 5:45 p.m. Mild twitching involving entire body for one minute,
Phencbarbital sodium 2 gr at 6 p.m.

10/6/48
6. 12:30 a.m. Twitching of facial muscles only, lasting one minute.
(Masticatory seizure?)
Phenobarbital sodtum 2 gr at 12:45 a.m.
7. 3:00 a.m. Twitching of facial muscles only, lasting for a period of 3
minutes.
8. 9:30 a.m. Generalized body twitching, lasting 2 minutes,
Phenobarbital sodium 2 gr at 9:45 a.m.

10/7/48
9. 9:05 a.m. Generalized convulsion, lasting one minute, Eyes deviating to
the right side. Started from right arm.
Phenobarbital sodium 2 gr at 10:00 a.m.
This patient had 2 serles of 9 convulsions lasting over a period of 3 days,
during which time she received 10 grains of Phenobarbital sodium. Note: Sei-
zures were Jacksonian in type, starting on right side. Patient had 2 paralysis
of right arm and leg in the intervals between this series of convulsions.

1/10/49

10. 1:30 p.m. Generalized tonic-clonic seizure. Eyes to left. Incontinent, fol-
lowed by nausea and vomiting.
1/19/49

11. Convulsive seizure.

B3—operation 10/6/48. Venous Ligation.

Returned from operating room at 1:20 p.m.
10/6/48

1. 2:30 p.m. Convulsion lasting one minute, beginning on right side, becoming
generalized.

2. 3:20 p.m. Convulsion starting with right side twitching, becoming general-
jzed and stronger in nature, lasting 2 minutes.

3. 5:10 p.m. Body twitching, beginning on right side, lasting 30 seconds.

4. 6:55 p.m. Generalized convulsion, lasting one minute.

Phenobarbital sodium 1 gr at 7:00 p.m.

5. 7:38 p.m. Right side twitching first, becoming stronger and more general-
ized, both eyes deviating up. Convulsion lasted one minute.

6. 10:30 p.m. Generalized convulsion lasting one minute, beginning with right
side twitching. Eyes deviating downward.
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10/8/48
7. 2:45 p.m. Generalized convulsion lasting one minute. Head and eyes de~
viating to left side,
8. 4:10 p.m. Left side twitching, becoming generalized, lasting 30 seconds,
9. 7:00 p.m. Generalized convulsion, beginning on left side, lasting 30 sec~
onds. .
10. 9:00 p.m. Generalized convulsion, beginning on left side, lasting 45 sec-
onds.
Phenobarbital sodium 2 gr at 9:15 p.m.
This patient had a series of 10 convulsive selzures over a period of 3 days.
Note: Selzures were J: in type, beginning first on the right, then on
left side. They began 24 hours after operation. Patlent did not have any sei-
zures on October 7, 1948, or for a period of 16 hours, and was not receiving
any medication during this time, Medication began 10/8/48 and was discon-
tinued 10/13/48 (6 day period), during which time she received 27 grains of
Diphenylhydantoin sodium (1-1/2 gr t.i.d.) and 18 grains of phencbarbital (1 gr
tid)

B4—operation 10/5/48. Venous Ligation.

Returned from operating room at 7:25 p.m.

10/6/48

1. 7:40 p.m. Generalized convulsion, beginning on left side, lasting one min-
ute.

2. 7:48 p.m. Generalized convulsion, beginning on left side, lasting one min-

ute.
3. 10:35 p.m. Generalized convulsion, beginning on left side, lasting one min-
ute.
This patienthad a series of 3 convulsions beginning 24 hoursafter operation.
Note: Seizures were Jacksonian in type, beginning on the left side. Patient had
a left hemiparalysis. Deceased 10/7/48 at 1:48 a.m.

B6—operation 10/6/48. Venous Ligation.

Returned from operating room at 8:20 p.m.

10/8/48
1. 2:00 a.m. Generalized convulsions lasting 3 minutes.
2. 8:30 a.m. Convulsion lasting one minute beginning with left arm twitching,
involving only the upper extremities. '
3. 2:30 p.m. Convulsion lasting 2 minutes, beginning with left arm twitching,
involving enly the upper extremuties. Eyes deviating to the right side,
This patient had a series of 3 seizures, Medication began 10/8/48 and was
discontinued 10/13/48 during which interval he received 27 grains of Diphenyl-
hydantoin (1-1/2 gr t.i.d.) and 18 grains of phenobarbital (1 gr tid.). No{@
Seizures were ian in type, b on the left side, Patient had 1o
seizures untit 30 hours after operation, e

Bl2—operation 10/12/48. Venous Ligation.
Returned from operating room at 1:15 p.m.
10/12/48
;- §:25 p.m. G lized ion lasting 30 d.
-~ 3145 p.m. Left and right arm twitching only, 30 seconds duration.
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5:05 p.m. Generalized convulsion lasting 30 seconds, beginning on left
side,

4. T:30 p.m. Generalized convulsion lasting 30 seconds, beginning on left

side. Moderate paresis on lelt side.

od

Phenobarbital sodium 2 gr.

10/13/48

. 3:50 a.m. Facial twitching only with deviation of eyes to the right side.

4:4Q a.m. Generalized convulsion lasting 3 minutes,

. 12:00 noon, Twitching of face only, lasting one minute,

. 12:15 p.m. Stronger seizure involving face and head. Eyes deviating to
the left side; lasting one minute,

. 12:30 p.m. Three consecutive seizures Involving mouth and face. Eyes
deviating to the right side, lasting 30 seconds each,

10/14/48
10. 5:40 a.m. Generalized seizure lasting 2 b with 4
of left hand.
11, 12:15 p.m, Generalized seizure lasting 30 seconds, beginning on left side.
This patient had a total of 14 selzures. Medication began 10/13/48 and was
discontinued 10/25/48. During this time she received 16 gralns of phenobar-
bital,

Note: Seizures J:

LR

©

in type, be, on left side.

B13-cperation 10/13/48, Thalamotomy.
Returned from operating room at 2:15 p.m.

10/14/48
1. Starting at 10 a.m, patlenl had an almost 1 series of 1
twitchings of left foll by stiffening of entire body, but no

apparent loss of consciousness. This lasted for about 4 hours during

the day, then stopped.

Note: Seizures Jacksonian in type, starting on left side. This patient
had 2 left hemiparesis.

Bl4—operation 10/14/48. Thalamotomy,
Returned from operating room at 5:00 p.m.
10/15/48
1. 3:452.m. Twatching of lower extremities, followed by jerking of head with
eyes deviating to the left side, lasting one minute.

10/19/48

2. 10:00 p.m. Seizure on left side b generalized, lasting 3
minutes.

3. 2:30 p.m. Generalized seizure beginning on left side, lasting one minute.
Note: Seizures were Jack m type, ing on the left side.

This patient had a total of 3 seizures over a period of 4 days. Four days
passed between first and second seizure. This patient had left hemiparalysis.

A8—Top -<in first C ia-Greystone project. Preoperative seizures,
1ast record being 10/6/48, 3:00 p.m. Seizure lasting 3 minutes with
deviation of eyes to right side. Operation; Extension of topectomy
10/20/48.
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12/21/48

While home on Christmas visit, he attended & motion picture show by him-
self, While there, 1130 p.m. he had a sefzure, Nothing of the pattern
is known., No other seizures were reported.
Note: Selzures focal in type.

1/31/49

4:00 p.m. Eyes deviated to right. Tonic-clonic generalized movements
for one minute, followed by 5 minutes during which he did not §pcak or
arise from the floor. After 10 minutes, he was apparently clear.

TRANSIENT CHANGES IN NEUROLOGIC SIGNS AND SYMPTOMS
FOLLOWING THE OPERATIVE PROCEDURES

This report is concerned with the permanent neurologic alterations, and the
transient occurrence of Incontinence and convulsive selzures that followed the
operative procedures,

1t was thought advisable, however, to report in addition the transient neuro-
logle changes which occurred in the immediate postoperative period. Particu-
iar attention was given to the following: (a) level of consciousness including

awareness and speech production; (b) motor power; (c) convulsive selzures;
(@) incontinence.

Bl~Venous Ligation. 10/4/48.

a. From the day of operation, patient was aware of her surroundings and
capable of spontanecus screaming. By the second postoperative day she would
follow simple commands. By the sixth day she would answer yes and scribble
when asked to write her name. By the eighth day she was capable of simple
statements and appeared fully alert. By the twentieth day speech was fully re-
covered. There remained some deterioration in handwriting.

b. On the day of operation there were purposeless movements of 21l ex-
tremities. For the first 3 days there was frequent champing motion of the jaws.
On the third postoperative day weakness in the right upper extremity wasnoted.
This had disappeared by the eighth day.

¢. No convulsive phenomena were noted at any time.

d. Incontinence was noted from the first to the ninth postoperative day.

B2-Venous Ligation, 10/4/48. (Marked brain edema.)

2. Semi-coma for first 2 postoperative days. On third day would respond to
commands. On the fifth day was more alert. She was aphasic for 12 days. On
the seventeenth day she was capable of a few words. On the twenty-first day it
Wwas noted that she could read without difficulty. By the end of the first month,
her speech was similar to that of the preoperative period. There remained
less accuracy in performing the serial sevens test.

b. From the day of operation she had a right hemiparesis that graduzlly
cleared over a period of 3 weeks.

¢. There were multiple seizures on the day of operation and for the first 3
Postoperative days and subsequent, seizures 98 and 107 days after operation.

d. Patient was incontinent from the first to the sixteenth postoperative day.

B3-Venous Ligation. 10/5/48.
2. Moderate awareness. There was no speech for the first 3 postoperative
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days. R of motor d fon in handwriting and paucity tn descrip-
tion.

b. On the first postoperative day, there were fIne generalized tremors.
Translent weakness of left side following selzures and generalized weakness
for approximately one month that was hard to evaluate. Permanent residuum
of fine tremor In outstretched hands.

¢. Multiple convulsive seizures on first and third postoperative day.

d. Incontinent from first to elghth postoperative day.

B4~-Venous Ligation. 10/5/48.

2. On first postoperative day showed some awareness of short duration.
Patient did not speak following operation. Death atbeginning of third postopera-
tive day.

b. Generalized spasticity, greatest degree on right. Bilateral plantar ex-
tension, absent abdominals. Periodic flexion of right arm,

c. Convulslve selzures on first and second postoperative day.

d. Incontinent from operation until death.

B5—Venous Ligation. 10/6/48. (Moderate braln edema.)

a. Aware and capable of speech from the b ing of the tive
period.

b. Slight lower leftfacial weakness noted from the second to the ninth post-
operative day. Moderate dyssynergia in left hand. This was imperceptible
after the thirtieth postoperative day.

¢. No convulsive selzures.

d. No incontinence.

B6—Venous Ligation. 10/6/48.

a. Aware on the first postoperative day and spoke with hesitancy. Over the
next § days there followed a gradual resumption of about the same volume and
amplitude that he was capable of in the preoperative phase,

b. No paralysis.

c. Multiple seizures on the second postoperative day.

d. Incontinent only with seizures.

B7—Venous Ligation. 10/7/48. (Wound infection with subsequent removal of
- bone flap on 11/4/48.)

a. Aware though hesitant in speech production from the first postoperative
day. The latter was improved over the next few days. No speech difficulty was
discernible 10 days after the operation,

b. No paralysis.

c. No convulsive seizures.

d. No incontinence,

B8—Venous Ligation. 10/7/48. (Cortical atrophy noted.)
“"a.” On the first postoperative day patient was indistinct in word production.
This rapidly cleared in the next few days. There remained minor decomposi-
tion 1n handwriting.

b. No paralysis. Abdominals absent.

c. No convulsive seizures.

d. Noncontinence.
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B9-Venous Ligation. 10/8/48.
a. Aware, spoke on first postoperative day. Slght decomposition in hand-

writing was noted when tested 20 and 30 days after operation.

b, No paralysis although he continued to comptain of generalized weakness.
Fine tremor fn outstretched hands that persisted.

c. No convulsive seizures.

d. Incontinent on sccond and third postoperative day.

Bl0A—-Venous Ligation. 10/8/48.

a. Aware, spoke on [irst p perative day. Transient diminution of aware-
ness on second and third postoperative day dramatically relleved by wound
drainage.

b. No paralysis. Absent abdominals. Generalized weaknessassociated with
Infection and bed rest. Recovered by second month.

c. No convulsive selzures.

d. Incontinent onsecond and third postoperative day. (Coincident withfever.)

Bll—-Venous Ligation. 10/11/48.
a. Aware, spoke on first postoperative day.
b. No paralysts.
¢. No convulsive selzures.
d. No incontinence.

B12—Venous Ligation. 10/12/48.
a. Aware but lacking in speech on first postoperative day. Fully alert and
capable of speech on fourth postoperative day.
b. No paralysis but left weakness following convulsive seizures.
@ ¢. Multiple convulsive seizures on day of operation and first 2 postoperative
ys.
d. Incontinent with seizures.

Bl3—Thalamotomy. 10/13/48. (Left and then right thalamus incised.)

2. Semi-stuporous for first 2 postoperative days. On the third and fourth
days he would follow simple commands. He made no effort to speak but on the
seventh postoperative day wrote his name and a group of unconnected words.
On the tenth postoperative day he would make monosyllabic answers. On the
gghteenth day he talked with reluctance. During the following month there was
Improvement in his speech but there remained a deterioration in handwriting,
descriptlon, and in serial sevens. He had reverted to a *word salad.” More
pronounced than that of the preoperative period.

b. Immediately following operation, there was left hemiparesis that was
greatly improved by the twenty-fifth postoperative day. There remained a left
lower facial weakness and a fine tremor 1n the outstretched hands.

€. There were multiple seizures on the first postoperative day.

d. There was incontinence for the first 13 days following the operation.

Bl4—Thalamotomy. 10/14/48.

2. On operative day appeared alert but did not speak. The following morn-
ing spoke. On the second postoperative day became semi-stuporous. After
drainage of wound his alertness returned in part but over the next 8 days there
was some diminution in alertness and only an occasional word was spoken. On
the twentieth postoperative day he spoke with reluctance and in monosyllables.
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There remained a paucity in speech production, a tendency to perseverate, and
some deterioration In handwriting.

b. Immediately postoperatively no paralysis was noted. On the second day
a left hemiparesis was observed which gradually improved over the next 24
days. There remained a slight left lower facial weakness.

c. Convulsive seizures on the first and fifth postoperative day.

d. Incontinent for the first 15 days following operation,

Bi5—Thermoccagulation. 10/15/48.

a. No significant postoperative change in level of ‘consciousness or level of
speech.

b. No paralysls. There remained 2 fine tremor in the outstretched hands.

c. No convulsive seizures.

d. No incontinence,

B16—Thermocoagulation, 10/18/48,

a, 'No significant postoperative change in level of consciousness or level of
speech,

b. No paralysis.

¢. No convulsive seizures.

d. Incontinent for first 2 postoperative days.

A8—Extension of Topectomy, 10/20/48.
a. Alerta few hours after operation with clear speech. On the first post-

operative day, speech was limited to single words or phrases, These were
commonly slurred. On the second postoperative day, his speech was clear but
limited. On the eighth postoperative day, he spoke in a manner similar to that
of the preoperative period,

b. No paralysis. There remained a fine tremor in the outstretched hands.

c. Seizures 68 and 103 days after operation.

d. Incontinent for the first 7 postoperative days. This latter is hard to
evaluate because of the extraordinary indifference exhibitedby the patient dur-
ing this period.

B17—Transorbital Lobotomy. 10/28/48.
a. Slight confusion on day of operation. On the second postoperative day
was fully alert with coherent speech. ’l'here remained a paucity In description.
b. No paralysis.
c. No convulsive seizures.
d. No incontinence.

B18—Transorbital Lobotomy. 10/28/48,

a. Moderate confusion on operative date. On first postoperative day alert
but speech similar to that of preoperative state. There remained slight deteri-
oration in handwriting.

b. No paralysis.

c. No convulsive seizures.

d. No incontinence.

B19—Transorbital Lobotomy. 10/28/48.
" a. Slight confusion on operative date. No significant alteration in level of
consciousness or speech.
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b. No paralysis.
¢. No convulsive seizures.
d. No incontinence.

B20-Transorbltal Lobotomy. 10/28/48.
2. On operative date responded when spoken to. On fourth postoperative
day exhibited echolalia followed by his usual speech. A similar episode took
place on the twenty-fourth postoperative day. Since the latter date, his speech
has been similar to that of preoperative phase.

b. No paralysis.

c. No convulsive seizures.

d. No incontinence.

B21-—-Transorbital Lobotomy. 10/28/48,
2. "Alter minor confusion on the operative day, she reverted to her usual
level of consciousness and speech production.

b. No paralysis.

¢. No convulsive selzures.

d. No incontinence.

B22A—Transorbital Lobotomy. 10/28/48.
a. Alert and usual speech production from operative day.
b. No paralysis.
¢. No convulsive sefzures.
d. No incontinence.

B23—Transorbital Lobotomy. 10/28/48.
2. Alert and usual speech production from operative day.
b. No paralysis.
¢. No convulsive seizures.
d. No incontinence.

B28—Transorbital Lobotomy. 10/28/48.
2. Alert and usual speech production from operative day.
There remained fine tremor in the outstretched hands.
¢. No convulsive seizures.
d. No incontinence.

A10—Transorbital Lobotomy. 10/28/48.

a. 1 following the tion, the patient was confused and lack~
ing in speech production. On the second postoperative day, he spoke when ad-
dressed and then in monosyllables. These were not always clear. With ap~
parent improvement on the thirteenth postoperative day, he was noted to have
defects in both receptive and expressive functions that are described elsewhere
in detail. Thirty-six days following the operation, little defect in speech could
be noted. Three months following operation he again exhibited minor defects
in expressive and receptive functions of speech.

b. No paralysis.

;- go convulsive seizures.

. Having been occasionally incontinent prior to operation, follow: -

tion he was incontinent. After postoperative con(usior?eclwené incontzgn:l;e:-
curred less often. At the end of 3 months its incidence had again increased,
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B10, B22, B24, B25, B26, B27 who recelved nooperations showed no changesin
level of , speech production, motor disability, convulsive sei-
zures, or incontinence.

SUMMARY

This discipline assumed the responsibility of a general neurologic
survey of 32 patients before and after the operative period. Twelve of
these received venous ligations, B1, B2, B3, B4, B5, B, B7, B8, BS,
B10A, Bl11, B12; 2, thalamotomies, B13, B14; 2, thermocoagulations,
B15, B16; 9, transorbital lobotomies, B17, B18, B19, B20, B21, B22,
B23, B28, A10; one, an extended topectomy, A8; and 6 were used 2s
controls, B10, B22, B24, B25, B26, B27.

Pramatic and profound ch:mges took place in the immediate post-
operative period in 5 of those who received venous ligations and the 2
who received thalamotomfes. These included one death, B4, and vary-
ing degrees of coma, aphasia, paresis, incontinence, and ctmvulslve
seizures, B2, B3, B4, B6, B12, B13, Bl4. Six were less seriously
affected, Bl, B9, BIOA B16, AB AlO Twenty-one, including the 6
controls, were essentially unaﬂ'ected

After 3 months, there remained insignificant neurologic residua
except for 2 left lower faclal weakness in one, B13, and recurrent
seizures in 2, B2 and AS.



Chapter 6

OLFACTION
Bernice M, Wenzel

The purpose of the present investigation was to measure olfactory
sersitivity by determining the thresholds for odor identification be-
fore and after the various brain operations described in the preceding
chapters. With the possible exception of those cases undergoing trans-
orbital Iobotomy it was not expected that impairment in acuity would
oecur. In this operation the cutting instrument might damage the area
shown by previous research to be critical for olfaction, viz., the olfac-
torybulbs, tosuchanextentasioleave the patientanosmicor withmark-
edly reduced sensitivity. It {s doubtful whether damage to other parts
of the complicated olfactory pathway would have any measurable ef-
fect on thresholds.

The apparatus used was a form of the Elsberg olfactometer for
blast injection (Elsberg and Levy, ’35) and consisted of a rubber-stop-
pered 500cc glass bottle with inlet and outlet tubes for passage of air.
The bottle is half filled with distilled water and the odorous material
floated on top if liquid or suspended just above the surface in a glass
dish if solid. The bottle is sealed and the enclosed air isallowed to
become saturated. To deliver a stimulus, a measured amount of ex-
cess air from the room is injected into the bottle by means of a sy-
ringe. It is then released through a nosepiece to the subject by open-
ing a glass stopcock. The volume (in cc) of this blast is the measure
of stimulus intensity. The subject is asked to insert the nosepiece at
an angle of 45 degrees, to hold the other nostril closed, to open his
mouth, ard hold his breath when the experimenter says “Ready.”

Although it is possible to construct an olfactometer incorporating
more controls over significant features of the stimulus than does the
Elsberg model, the latter was selected for use for several reasons.
It is readily poriable, it can be doplicated easily so that each test sub-
stance can be used in its own separate system, it requires only com-
wan accessible equipment in its construction, and above all, it does
not makeexcessive demands on the patientand it is acceptable to him.

Three test substances were used: coffee, phenyl ethyl alcohol, and
peppermint oilin that order. The first 2 are pure olfactory stimulants
while the third, peppermint, stimulates the trigeminal nerve as well,
oot peperiat sre ey amilar odors bt phenyl ety alcon
cent of m Yurf utside the anfmancs industry although reminis-

any perfumes and especially of the odor of roses. Phenyl
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B10, B22, B24, B25, B26, B27 who received nooperations showed no changes {n
level of consclousness, speech production, motor disability, convulsive sei-
zures, or incontinence.

SUMMARY

This discipline assumed the responsibility of a general neurologic
survey of 32 patients before and after the operative period. Twelve of
these received venous ligations, B1, B2, B3, B4, B5, B6, B7, BS, B9,
B10A, Bll, B12; 2, thalamotomies, B13, Bl14; 2, thermocoagulations,
B15, B16; 9, transorbital lobotomies, B17, B18, B19, B20, B21, B22,
B23, B28, A1D; one, an extended topectomy, AB; and 6 were used as
controls BlO B22, 524 B25, B26, B27.

Dramatic and Drofound changes took place in the immediate post-
operative period in 5 of those who received venous ligations and the 2
who received thalamotomies. These included one death, B4, and vary-
ing degrees of coma, aphasia, paresis, incontinence, and convulsive
seizures, B2, B3, B4, B6, B12, B13, Bl4, Six were less seriously
affected, B1, B9, BlOA BIG Aa AlO Twenty-one, including the 6
controls, were essentlally una.ffected

After 3 months, there remained insignificant neurologic residua
except for a left Jower facial weakness in one, B13, and recurrent
seizures in 2, B2 and A8,
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none of the different kinds of damage had any unique or predictable
effect on olfactory thresholds. Changes occurred almost equally for
all substances, showing that nelther olfactory nor trigeminal sensitiv-
ity was exclusively involved. Some fluctuations in thresholds from
day to day can be expected even In normal subjects. With abnormal
subjects, the attitudinal changes which account for some of the vari-
ation in normals are greater in many cases. It is somewhat surpris-
ing that the amount of variability {rom first to second tésting was not
higher for these subjects under these conditions. For the 4 control
patients, an average of 0.8 thresholds were lowered'and 1.8 raised.
The difference between these 2 averages can be accounted for in the
f:ata of one patient whose nose seemed very stuffy on the postoperative
est.

Some qualitative results are worth mentioning. As the intensity of
2 given substance was changed, some patients changed their identifi-
cation of the substance. They seemed to have ready a store of odor
names, probably with special significance for them but with no appar-
ent relation to the test material, Also, these unique responses were
recalled at the time of the second test when each patient was asked
What he rememberedof the first test. A few patients gave color names
rather than odor names. Some showed great perseveration in report-
ing the same substance for all 6 trials. Some identified substances in
terms of situations rather than materials. When asked specifically
for associattons, i.e., what he was reminded of, most patients gave
very prosaic and common responses despite the experimenter’s at-
tempt to elicit, by‘an indefinite question, more personal responses.

Olfaction is rarely used by the average person for fine discrimi-
nhations, but it contributes enormously to affective life. It is felt that
2 restructuring of the procedure for the purpose of evoking more re-
Sponses of a qualitative nature might yield some valuable information
about the individual patient’s fantasies, associations, and significant
memories. Any further work in olfaction with similar subjects would
brobably prove most profitable if conducted along these lines, since
the hypothesis of no change in thresholds has been supported.

CONCLUSIONS

i L. There was no consistent effect of any of the operations in rais-
g or lowering the threshold for any of the substances.
au:x; u?n the average, more thresholds remain the same after oper-
y an show variation. The amount of fluctuation is about what can
@ expected from one test toanother under the measurement conditions
of the present experiment.
3. A variety of qualitative responses were recorded which, it is

felt, could
Paﬁ’ents. be expanded upon to advantage with another group of
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ethyl alcohol and peppermint oil were used in liquid form; the coffee
was ground each time from roasted coffee beans and used as a solid,

Preoperative testing was done from 1 1/2 to 2 months before op-
eration and from 10 days to one month after operation, Twenty-two
experimental and 4 control patients were tested individually, once
before and once after operation, according to the following procedure.
A fewcontrol stimulifrom a bottle containing only distilled water were
given first to acquaint the patient with the task and to see whether he
would report odors when there were none. Next the thresholds for the
test substances were measured twice, in the right nostrilfirst and then
in the left. The order of presentation of the substances for each nos-
tril was always the same so that a familiar substance, coffee, came
first and the most irritating to the membranes, peppermint oil, was
last. Thresholds were measuredaccordingto the psychophysical meth-
odof minimal change in whichvery small stimulus intensities arepre-
sented first and then are gradually increased until the subject reports
a sensation but not necessarily identification. In our case the stimulus
intensity was increasedpast the point of mere sensation until a correct
identification was given or the capacity of the syringe wasreached. In-
structions were limited to the question, “What was that?” or “What
did that smell like?” for each discrete stimulus. The patient was
iree to believe, if he chose, that a series of different intensities of one
substance was a series of different odors. Whenever the patient named
the odor correctly, he was asked also to tell what it reminded him of.
Pre- and postoperative procedures were identical except that, before
beginning the latter, each patient was asked to tell what he remembered
of the preoperative test.

The chief source of error in this procedure lay in the inability of
the patients to follow the directions consistently. At times the place-
ment of the nosepiece was poor or, more important, the patient snif-
fed through the nosepiece thus drawing up a larger volume of odorous
material than was intended. Every effort was made to avoid these
occurrences by careful instruction, practice, and constant supervision.
They are recognized as existing, however, and, hence, as making sus-
pect attempts to establish thresholds at any but relative values, That
is to say, we can determine for a given patient the rank order of his
thresholds for the different substances, for the 2 nostrils, and/or for
the 2 periods of testing. Since the last relationship was the purpose
of the investigation, the techni can be idered adequate

In order to test the hypothesis that the olfactory thresholds had not
been raised by the operation, each patient’s data were tabulated ac-
cording to whether his thresholds had increased, decreased, or re-
mained the same. Six changes were possible for each patient, one for
each of the 3 substances in each nostril. For the 22 experimental
patients, the average number of thresholds which were higher post-
operatively was 1.2, On the other hand, the average number of lower
thresholds postoperatively was 1.3. These changes, in both directions,
were spread uniformly through the various operations, suggestng that
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All of these thods are dependent upori the } of the observer In
walching for nystagmic jerks and any blinking or wandering of attention of the
examiner results ininaccuracy. A considerable number of years ago, James Q.
Holsopple constructed a modification of the Birdny Chair, which was itself
based upon the work of Mach. This chair incorporated a 35 milllmeter oph-
thalmograph camera, which made it p ible toobtain per t records which
could be read and rercad under the most exacting conditions. Obsecrvations
could therefore be checked by more than one person and are not dependent up-
on the degree of attention which the experimenter is able to glve at the time of
the test. In addition, it is possible to check many of the characteristics of nys-
tagmus, which could not otherwise be simultancously investigated. Holsopple's
approach also incorporated the principte of using constant acceleration, which
could be varied as desired, with the guarantee that the external stimulus would
remaln constant.

The postoperative testing in the first Columbia-Greystone project was car-
rled out by this method and was modified and expanded for the present study.
Working closely with Mr, Wittkuhns of the LAB Corporation, the present ma-
chine was constructed and, on the basis of modifications made in the course of
the present study, is believed capable of adequately testing vestibular function,

The chair (Plate III A) is similar to the Biriny Chair insofar as it is a re-
volving chair but the base is on ball bearings, which allows rotation with a
minimum of friction. The rate of revolution is determined by a pulley going
{rom the base of the chair up a hollow iron rod and so arranged that iron cast-
ings of different wetghts can be hung from the pulley so that the rate of ac-
celeration can be varied. The chair is turned from the neutral position one
full revolution before the subject enters it and a brake is then applied which

+ fixes it until the test is ready to begin. Since the welghts hang free, their fall
is proportionate to that of gravity and since a falling body descends at constant
acceleration, the chair also revolves according to this principle. It is logically
felt that the stimulus of vestibular function is primarily an acceleratory one,
since the anatomy of the vestibular apparatus is such that maximum response
of the otoliths would be caused in this manner.

When the test is ready to begin, the foot brake is released and the chalr re-
volves 380 degrees at a fixed rate of leration. Rotation 1s not stopp
abruptly but ts allowed to continue through a deceleratory phase, which is also
fixed, since momentum is exerted agalnst a fixed weight. When the chair has
slowed to its stopping point, an automatic brake goes into action so that there
is no reverse movement. The chair has been so constructed that the point at
which rotation begins and the point at which movement stops is automatically
recorded on the photographic film in the ophthalmograph.

For obtaining a permanent record of nystagmus, a light shining on the pa-
tient's conjunctiva is reflected into a moving picture film. Samples of such
records are presented in figure 33, The camera is a permanent part of the
machine and rotates with the patient during the test period. It thus becomes
possible torecordnystagmus not only pre- and postrotationally, but also during
the actual physical rotation. An A i Optical Company ophthal.
has been found the most sultable Instrument but certain modifications are
needed since the Instrument was primarily designed to study reading disabili-
tes. Since the machine was not built originally to be rotated, the mirror in the
:mchi::e needs reinforcement, since otherwise, during the course of the rota~

on, it tends to be deflected in such 2 manner that the light reflected from the




Chapter 7
VESTIBULAR FUNCTION AND AUTOKINESIS®
Nathan S, Kline

VESTIBULAR FUNCTION

Introduction

The purpose of testing vestibular function is two-fold, First, little
is known of the course of vestibular pathways above the mid-brain and
it is felt that the present series of operations may give some indi-
cation as to possible cortical influence upon this function. Second, at
the present time, there is considerable di ion of the pt of
“physiologic readiness” and it isfelt that vestibular function is proba-
bly one measure of this type of response, which some investigators
claim is reduced in schizophrenia. According to Hoskins ('46) ves-
tibular function is reduced in schizophrenia and it was felt that if any
of the patients recovered it would be valuable to see whether a change
in vestibular function occurred,

Apparatus *
The greatest difficulty in testing vestibular function is that instrumentation
is Three thods are in use, All have disadvantages. The

method of galvanic stimulation has the defect that the stimulus is diffuse and
that other nerves may be stimulated in addition to those supplying the vestibu-
lar apparatus. The caloric method suffers in that it is almost impossible to
apply a constant stimulus. There is a tendency for the temperature of the water
to change, the size of the canals vary from person to person, small amounts of
cerumen in the ears materially alter the results, and finally, apparatus to de-
liver a continuous stream of fluid under constant pressure is impractical.
The rotational method in common use {with the Barany Chair) suﬂ‘ers from the
defect that both sides of the body are and

of stimulation is difficult to obtain since 1t 15 dependent upon the strength and
ambition of the tester when he spins the chair.

8. The author wishes to express his appreciation to Ashton Tenney, Andrew Vig-
glano, Richard Krum, and Mrs. Jane Olmer, for their invaluable assistance In the tech-
nical or statistical aspects of the work,

9. The contribution of Bruno A, Wittkuhns of the LAB Corporation, Summit, New
Jersey, and of Mr, Wittkuhns” assistants, Gii Hill and Frank Van Trunk, JT. in devis-
ing and constructing the apparatus, made posslble many improvements of testing, which
could not otherwise have been made.
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&

Plate Il, A. LAB diff of v chair with optoki at-
tachment. Position for commencement of acceleratory stimulation of vestibular ap-
paratus with head in vertical position. B, Apparatus shown in Plate IIl A. Position
for commencement of acceleratory stimulation of vestibular apparatus with head in
horizontal position. The rod under the subject’s back does not touch the base of the
apparatus. C. Apparatus for projecting film record on graph paper,
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conjunctiva is not always directed onto the film. When the patient is placed in
a horizontal position, the ophthalmograph can be swung into position, but here
again, since the American Optical Company apparatus is not designed for use
in this position, it is found that the spring returning the mirror to the proper
refracting angle is not suffictently strong. It is considered essential that pho~
tographic developing equipment be present and the films developed as soon as
possible in order to be certain that a satisfactory record has been obtained.

As can be seen from Plate III A and B the patient can be tested In both the
vertical and the horizontal positions. It would be possible, with minor varia-
tions, to test the patient in practically any desired position. The machine is
also provided with an attachment to test optokinetic nystagmus, which can be
induced by having the patient’s envirofiment revolve about him. To test this
function, a circular drum, 4 feet in diameter was constructed and lined with
alternate black and white vertical stripes 1 Inch in width. The drum canbe
raised when not in use and lowered about the patient so that it completely fills
his field of vision when optokinetic function is to be tested.

As will be described later, fn testing vestibular nystagmus, considerable
importance attaches to whether the patient fixates or does not fixate upon 2
point during rotation of either himself or environment. In the first Columbia-
Greystone project some difficulty was experienced because the focal distance
was so short that fatigue was incurred nnd when the eyes “broke,” i.e., fixation
was rily ab d d recording appeared on the film. In
the present machine, to ellmlnate this, aerial gun-sights were used and each
eye was given its own independent fixation point, which was at infinity. It was
necessary to use 2 sets of gun-sights, one for testing rotational nystagmus and
the other for fixating during the course of the tests for optokinetic nystagmus.

The only modification of the machine made subsequent to the present study
has been the {ntroduction of a light source about 4 inches higher than the pres-
ent one (resting on top of the ophthalmograph), which makes focusing 2 less
cumbersome task.

For those not famillar with an ophthalmograph, it should be explained that
the light reflected from the conjunctiva enters lenses which can be adjusted so
that the point of light focuses on a piece of ground glass. When it appears as
distinct a pin-point as possible, a switch is thrown so that the light, {nstead of
remaining focused on the ground glass, is then interrupted by a mirror, which
reflects the light onto the film, There 1s an uncbstructed view of the focusing
glass when rotaticnal nystagmus is being tested but it is necessary to provide
a door in the cylinder used for testing optokinetic nystagmus. After the light
has been focused, the door in the cylinder c¢an be closed and is then practically
invisible within the machine. A separate weight is provided in order to induce
optokinetic nystagmus by the same principle of fixed acceleration and deceler-
ation.

Direct reading of the 35 millimeter film is an extremely tedious procedure.
A method was therefore devised not only to enlarge the film but also to project
1t directly upon graph paper so that the scoring becomes a2 relatively sumple
matter. The machine is so constructed that enlargement can be considerably
varied, as can the area of projection. This apparatus is shown in Plate III C.

Methed

In order to establish baselines for normal variation, each of the patients
was tested 3 times pr jvely. ely the were tested
after 2 weeks and again after 3 months, wnh rare excepnons the patients
were run through the tests 1n the same order; namely, rotational nystagmus in
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the sitting position, rotational nystagmus lylng down, and finally, optokinetic
nystagmus. All tests were administered by the same technician except the
second postoperative test, which was jointly administered since a new technf-
clan was being trained to operate the machine. All the films were read twice
by the same experimenter and 20 per cent of them were checked by a different
experimenter. In case of more than very slight disagreement, both researchers
reread the films independently and in all cases on the rereading, agreement
was reached with less than 5 per cent disparity. Tests were scheduled so that
pharmacological procedures or other techniques (such as air encephalograms)
had not been administered within a time period that might have influenced the
vestibular performances. When a patient was uncooperative, elforts were
made on at least 5 separate occasions to urge him to submit to the testing.

Before a patient was called for, his schedule was checked with the Ward to
determine that no procedure that mightinterfere with results had recently been
administered. A Log Book was kept in which any unusual reactions of the pa~
tient were recorded during the perjod of his testing. When the patient and the
vestibular chair were brought together for the first time, the patient was given
an opportunity to inspect the chair and the procedure was very briefly ex-
plained. Due to the formidable appearance of the machine reassurance was
sometimes necessary. In one or 2 cases, it was necessary to demonstrate on
a third party exactly what happens before the subject will allow himself to be
tested,

During tésts the camerz is swung out of the way, (e patient seats himsell
1n the chair, whichhas already been revolved to the starting position andlocked
there, andthe camera is then swung back into position(Plate IIl A), The patient
places his chin on the chin-rest and the height of the camera is then adjusted
for maximum comfort. The braces against the temples are applied, the aerial
gun-sights turned on, and the patient asked to look at “the spot.” The other
1ights in the room are then turned off, with the exception of a very dim shielded
bulb which is used for clocking, by means of a stopwatch, the 15 second pre-
rotational and the 30 second postrotational periods. The shield on the focusing
box is lifted and the lenses which pick up the conjunctival reflection are then
adjusted unti} the reflections are properly centered, parallel, and of pin-point
size. The shutter is closed and the camera started. After a 15-second sta-
tionary run, during which spontaneous nystagmus 1s recorded, the foot gear is

. shifted and the hi 11y unl androtates withfixedacceleration
for 360 degrees. Throwing the foot gear automatically interrupts the electrical
circuit 1n such a manner that a light within the camera is turned on, marking
the exact spot on the film at which physical rotation begins, The rotation con-
tinues beyond the 360 degrees, this time with fixed deceleration and when mo-
mentum entirely ceases, the machine automatically locks itself again, at the
same time recording on the film the exact point at which movement ceases.
The camera then continues running for an additional 30 seconds, during which
postrotational nystagmus is recorded.

Prior to the beginning of motion, it is explained to the patient that he is to
keep his eyes fixated on the point of light until the test is completed. The only
vgrbal instructions given in the course of the test oceur if the patient allows
his eyes obviously to wander away from the point of fixation. He is then in~
stn;%ted to keep looking at the “spot.”

e first run is taken in a clockwise dire i
sitting in the chair for a full 3 mimut beiorec':):n a thtt;éJahent is now l.efl

nter
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Left  Right Left  Right
eye eye eye eye
(rot
legible)
FIG. 33. Example of motion picture record of with

deseribed 1n text, Diag. = diagonal movement of eyes. H = horizontal and V = vertical
movements of eyes R = rotational movement. (From “Selechive Partial Ablation of
the Frontal Cortex” by The Columbia Greystone Associates, Fred A, Mettler, Fditor,
New York, Paul B. Hoeber, Inc , 1949 )
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During the period whenworkon the present project was proceeding,
quite a number of consultations were held with Dr. Joseph Hawkins of
the Merck Therapeutic Institute, who had developed amethod of testing
vestibular function in cats, in conjunction with his work on the cffects
of streptomycin on this function, We had independently both arrived at
testing both rotational and optokinetic nystagmus and in manyre-
spects the principles of testing were almost identical. In contrast
with our cinematographic method of recording, however, Dr. Hawkins
had develoged an electronic method of recording nystagmus by placing
one electrode over the temple and the other clectrode between the
eyebrows, Simultanecus runs,using both methods of recording, showed
a very high degree of correlation. Dr. Hawkins’ apparatus possesses
the advantages that recordings can be read instantly, and also that
nystagmus can be tested with the eyes closed, With our machine it is
not possible to test nystagmus without fixating. Disadvantages of
Hawkins’ machine are that a 2-man teamis required to administer the

tests and that the machinery is influenced by any vagaries in the flow
of electrical power,

RESULTS

As a result of fallure to developfilms immediately, minor mechani-
cal defects in the apparatus were not discovered until it was too late
to retest records which were absent or inadequate. Due to the uniform-
ly satisfactory quality of the films produced by the machine in the
first Columbia-Greystone project, it was not anticipated that this
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FIG, 34. Summary of pre- and data inade~
quate) for the 2 patients who were subjected to thermocoagulation,

problem might arise. A series of test runs, prior to beginning the
te§ting of the patients, produced satisfactory film. Because of the rel-
atively weak spring on the mirror in the ophthalmograph, some of the
recordings proved to be satisfactory when the spring ﬁ’mctioned ade-
quately and others were completely useless when the spring failed to
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run. During this period, a card is inserted Into the slot provided on the oph-
thalmograph, which allows the patient’s number and the designation of the test
to be photographeddirectly on the film, insuring proper identification at a later
date. The same procedure {s then repeated for the counterclockwise *vertical®
test.

The chalr is then adjusted so thatthe patient can lle comfortably on his back
and the camera is swung into position for use in this position (Plate IIl B). The
rotational procedure is repeated with runs flrst in the clockwise and then in the
counterclockwise directions,

The back-rest is raised and the patient returned to a sitting position, After
the customary 3-minute wait, the circular drum is lowered about the patient,
who is instructed to keep his eyes closed while it is wound up one revolution
preparatory for the test. When the drum is In such position that it completely
occupies the patient’s visual field, the upper gun-sights are turned on and the
lower ones turned off. The patient is asked to fixate on this new *spot,® which
is again observed 2s though at infinity. The window in the circular drum is
opened and the reflected light again focused to pin-point accuracy. The window
{s then closed and the brake on the kinetic drum is rel , causing it to
revolve at fixed acceleration through one complete revolution and again auto-
matically braking when movement ceases. No provisions are made for auto-
matically recording the beginning and cessation of movement on the film for
the optokinetic apparatus but this can be done without great additional expense,
if it is planned for at the time of construction of the chair. Once again, tests
are made in both the clockwise and counterclockwise directions. This com-
pletes the test routine for this procedure. ’

1t is considered essential that a small developing unit be provided and all
films obtained during the daybe developed the same evening so that retests can
be made, when necessary. If records are made on 100-foot rolls of film and
not developed immediately but sent away for processing only whenseveral rolls
have d, it is ible to learn the quality of the records until pos-
sibly too Iate to retest if necessary,

Previous experimentation with a large number of patients confirmed the
work of Walter Leach done at Princeton University with the Holsopple chair

that the threshold for ny was appr y 2 degrees per second per
second acceleration. Following the principle that minimal adequate stimulation
is the most discriminatory, the rate of rotation for the present study {as in the
first Columbia-Greystone project) was set at 2-1/2 degrees per second per
second. Five, 7-1/2, and 10 degrees per second per second had previously
been tried and found to minimize the differences between individuals and for
this reason were not used.

Since the ophthalmograph camera is fixed to run at a constant rate of 1centi-
meter a second, the conversion to jerks per minute is a simple matter.

In the first Columbia-Greystone project the data were broken down in con~
siderably more detail. The acceleratory phase, the deceleratory phase, and the
postrotational record were statistized separately. In addition, the number of
<horizontal® jerks were worked up separately and compared to the number of
*vertical,” the amount of nystagmus going against the prevailing trend, and
rotational nystagmus. Either the quantity of some of these types of nystagmus
are so small, or the results are proportional to the “horizontal” nystagmus so
that 1n the present study, only the total amount of nystagmus for the entire test
is used as the basis for statistical comparisons.
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modified the findings upon which the present datarest. However, when
the patient does fail to fixate, the record on the film is blurred and
usually impossible to score satisfactorily, so that it may be safely
assumed that readable records are, with few exceptions, obtained
under constant and standarized conditions.

EFFECT OF ACCLIMATION. The question arises as to whether re-
peated testing reduces the nystagmic response to rotation, Com-
parisons of first and subsequent tests show no statistically significant
variation, The mean rate for clockwise acceleration for the entire
group of patients is 14.9 jerks a minute with an S,D. of 9.9, When the
first test of each patient is examined separately the mean is found to
be 12,0 with an 8.D. of 7.3. There is, therefore, a very slight and in-
significant increase rather than decrease on tests subsequent to the
initial one. Comparison of the first postoperative test of clockwise

leration with subsequent clockwise acceleration shows both to
have a mean of 17.2 with an S.D. of 10.8 in the latter case and 12.1 in
the former.

Itis found that ifa full 3~-minute wait isallowed, recovery appears
to be complete, as far as statistical evaluation can determine. Another
way of ascertaining whether there is acclimation is to compare the
clockwise with the counterclockwise tests for both the rotational and
optokinetic types of nystagmus, The mean amount of nystagmus per
minute for all patients on whom both clockwise and counterclockwise
records are available for the same test, administered in immediate
continuity, is 15.3 jerks a minute, for clockwise rotation, The mean
for counterclockwise rotation on this vertical test (with the patient
sitting upright) is 12.6 nystagmic jerks per minute, With the patient
in the horizontal position, the clockwise mean is 12.2 and the counter-
clockwise mean 13.3. For the optokinetic test, the mean is 9.9 nys-
tagmic jerks per minute for clockwise rotation as contrasted with 8.6
nystagmic jerks per minute for counterclockwise rotation. However,
19 of the 30 records having both clockwise and counterclockwise ro-
tation show a decrease from the first to the second test; whereas
only 11 show an increase. Of the 28 horizontal tests, exactly unehali
increased andonehalf decreased. Inthe optokinetic group, presum-
ably involving a different set of neurons, 11 of the 18 decreased, 6 in-
creased, and one remained unchanged. ’

The average decrease in the vertical group from clockwise to
counterclackwise is 6,7 jerks per minute, which gives an average of
33.9 per cent decrease for those patients showing such a decrease
The 11 increases also average 6.7 jerks per minutedifference and th;
clockwise mean is 38,1 per cent less than the counterclockwise mean,
In the horizontal group, half the patients show an average increase 0;‘
7.0 jerks per minute (36.4 per cent greater clockwise than counter-
clockwise), In the other half of the patients there is an average of 8.6

jerks per minute increase (averaging 55,5 per cent less clockwise th:;n
counterclockwise). In the optokinetic tests, the 11decreases average
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function properly. Although only about 20 per cent of the tests pro-
duced satisfactory records, it is still feltthat sufficient data have been
obtained to draw fairly definite conclusions,

Several facts of major importance emerged from our comparative
work with Hawkins, It was found beyond question that the quantity and
quality of the nystagmus varied considerably depending upon whether
or not the subject maintained fixation. Dr. Hawkins and his assistant,
as well as the present author and his technicians, subjected them-
selves to repeated runs in the chair, in order to clarify these points.
Tests were made under a wide variety of conditions and it is clear
that many of the discrepancies in the literature are due to failure to
note whether the subject does or does not fixate, whether he closes
his eyesor allows them toremain open, and whether the room is com-
pletely darkened or varying degrees of light are present. The rather
wide variation found in some of the patients in the present group can
be accounted for by the fact that on one test they fixated adequately
but failed to do so during another “run.” Considerable investigation
is necessary before the work with Dr, Hawkins canbe definitely clari-
fied. These findings do not vitiate or mullify the present data since,
on satisfactory tests, the patients kept their eyes open, the amount of
light in the room was minimal and constant, and fixation was main-
tained throughout the test, The last of these 3 factors cannot, of
course, be guaranteed and does introduce a variable, which may have
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coefficient of correlation between these 2 Is only 16. In the horizontal
group, the mean for clockwise rotation is 12,0 with an S.D. of 9.0 and
for counterclockwise rotationa meanof 11.4 with an S.D. of 12.1. The
coefficient of correlation between clockwise and counterclockwise
rotation on the horizontal tests is.24. On the visual optokinetlc tests,
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FIG. 37, Summary of rotational and optokinetic data on control eases.

the mean for clockwise rotation is 8,9 with an 8.D, of 6.9; whereas the
counterclockwise mean is 9.2 with an 5.D, of 8,5. The coefficient of
correlation between the clockwise and counterclockwise here is .64,
For the entire group, the clockwise mean is 7.0 with an S.D, of 8.0
and the counterclockwise mean 7.1 with an S,D. of 7.5. The overall
coeificient of correlation of clockwise and counterclockwise tests is
.38, The discrepancies between the figures in this paragraph and those
in the preceding one are due to the method of grouping used to deter-
mine coefficient of correlation and the figures in this paragraph are
slightly less accurate. Again, the conclusion is, that although com-
parison of clockwise with counterclockwise rotation does not show
statistically significant differences, nevertheless, there is a slight
tendency for acclimation to occur,

RATES OF NYSTAGMUS. Subjectively, there appears to be much more
marked movement when the subject is in the horizontal position, since
the arc through which he travels is considerably greater than in the
vertical position, where vestibular organs are only a few inches from
the center of rotation, The fact that the quantitative amount of nys-
tagmus 15 slightly less when the patient is in the horizontal position,

regardless of lus subjective feelings, indicates either that the rate oi
aceeleration is really the determining factor, or that such marked ac-
climation occursthat the trueresult is obscured because of this factor,

This latter eventuality appears unlikely and could not be demonstrateci
on the few special runs where it was specifically looked for. The rate



120 PSYCHOSURGICAL PROBLEMS

Verhical Honzontol  Visual  Average Inueosesl\vemqe Decreases Average AvTotal
€ _cc ¢ cc ¢ cc Zechal % change %change

n 44 ' szu o 2
33 z:; !:: 2z |4a9t o | a9t
I [ V1 oase | -2ss
aa ' 503 ° +303
o RN +529
f,: ' 613 o | T e
| S R I K
I v | s RS RTU
Sl as {3 |m2 o lwojems
I:: 1 3»7 o 43371
o8 ::_ o 3 | 232 o 232
€ 1]z 3T 2 1w i
o_odo_ ]| o 2 | n
%9 503 | i ez | W Ted "'jmsvu
Bl poimlnz 23| s us|oko s eteosomsroso [ 3 34 feoes
L ninge 500 4203 [+352 +4c8 hsisa sies [ 476 [ T
COEFFICIENT of CORRELATION ROTATIONAL  47{PE~ .08} AVERAGE of ALL READABLE RECORDS
SELWEEN PAE BFOST-OPERATIVE  OPTOKINETIC .3I2(PE,= .196)  FE OPERATME Wf;;"'g";’,"’f
35 5037 72 SOUS

FIG. 36. Summary of pre- and postoperative rotational data on patients before and
after venous ligation,

4.8 jerks per minute (41.8 per cent} and the 6 patients show increases
with an average increase of 5.1 jerks per minute (averaging 35.1 per
cent greater counterclockwise than clockwise). The impression is
gained that although the effect of acclimation does not reach the point
of statistical sigmficance, nevertheless, there is a persistant tendency
for the first test to showgreater responsiveness than subsequent ones.
The trend is not uniform, but approximately twice as many patients
show reduced vestibular function from the imtial clockwise rotation to
the subsequent counterclockwise rotation when tested in the vertical
position. The fact that horizontal testing shows one-half the patients
increasing and the other half decreasing would agree with this hypothe-
sis, since there will be a carry-over of the acclimation effect, inas-
much as the horizontal testing 1s done immediately subsequent to the
vertical testing., The fact that in the optokinetic tests again there are
twice as many decreases {from clockwise to counterclockwise than in
the opposite direction, indicates that there is no apparent carry-over
from the rotationaltype of nystagmic stimulation to the type induced by
visual movement and again indicates that in this new field acclimation
again occurs.
The mean rate in the vertical test 15 13.9 jerks per minute with an
S.D. of 6.5 for the clockwise rotation and arate of 12,5 jerks per min-
ute with an S.D. also of 6.5 for the counterclockwise rotation. The



VESTIBULAR FUNCTION AND AUTOKINESIS 123

mixed {ncreases and decreases on individual tests. One of them, when
all the tests are averaged, shows a slight decrease; whereas, the other
shows a slight increase. The average change for all the controls,
when the average of each patient is considered, shows that 4 tests in-
crease after the operative period for an average change of 31.0 per
cent and 5 tests show a decrease with an average change of 5.8 per
cent. The difference between the 2 tests is, therefore, a decrease of
34.8 per cent. When the total average change for each patient is con-
sidered, 3 of them show a decrease and 1 an increase, with the overall
change a decrease of 25.1 per cent.

When the data are viewed from the point of view of individual tests
(vertical clockwise, vertical counterclockwise, horizontal clockwise,
horizontal counterclockwise, visual clockwise, visual counterclock-
wise) rather than average response per patient, 2 of the tests are
found to show only increases, 3 show only decreases, and one shows
mixed increases and decreases, Of the 9 test records obtained, 4
increased and 5 decreased, The average increase was 24.1 per cent
and the average decrease 43.9 per cent, with the resultant difference
of 19.8 per cent decrease, When the total average of “preoperative”
scoring (14.8 jerks per minute) is compared with the total average
“postoperative” score (9.1 jerks per minute) a decrease of 38.5 per
cent is indicated, A final way of viewing the data is to consider the
average total percentage change for eachof the 6 tests (vertical clock-
wise, vertical counterclockwise, horizontal clockwise, horizontal
counterclockwise, visual clockwise, visual counterclockwise). Here
3 of the changes show an increase and 3 of them a decrease, with an
average net change of 21,7 per cent decrease,

The average “preoperative” score on the rotational tests (vertical
and horizontal) is 14.5 jerks a minute with an 8.D, of 10.5, “Post-
operatively,” the mean rate of nystagmus per minute is 14,7 with an
S.D. of 10.9. On the optokinetic test, the “preoperative” rate was 7.5
jerks per minute with an 8.D. of 4.0, which “postoperatively” is re-
duced to 3.1 jerks with an S.D, of 1.6,

The coefficient of correlation between the “pre-” and “postopera-
tive” tests is,17 for rotational nystagmus, with a probable error of
.15, For optokinetic nystagmus, the coefficient of correlation between
the “pre” and “postoperative” conditions is only .11, with a probable
error of ,22. The scattering of results and the low coefficient of cor-
relation indicate that no significant shift occurred between “pre-” and
"post-? operative testing, so that it may be assumed that any shifts
found in the operative groups are subject only to statistical limitation
and are not due to changes in techniques.

VENOUS LIGATION. Adequate pre- and postoperative records on at
least one of the 6 tests were obtained on all 12 patients receiving the
venolysis operation, with the exception of B4, who had died. Eight of
the patients showed an increase only following their operation, One
of the patients showed a decrease only and 2 of the patients simwed
both an increase and a decrease, although in B9 the decrease was only
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of nystagmus resulting from optokinetic stimulation is significantly -
less than for rotational induction. The circular drum revolves about
the patient at the same rate of 2 1/2 degrees per second per second,
but the resultant nystagmus is considerably less. Since every effort
has been made to eliminate optokinetic effect from the rotational tests,
with reasonable success, the difference isfelt tobe a realone, In other
words, significantly greater nystagmus is induced by rotation than by
optokinetic effects. Theoretically, a combination of these 2 types of
nystagmus should increase the rate even further. Although this was
not tested for in the present study, upon reviewing the results of the
first Columbia-Greystone project it is found that in a series of 100
non-psychotic controls, the average rate of nystagmus is about 35
jerks per minute, and in the psychotic patients, about 47 jerks per
minute, The room was considerably lighter during the testing in the
first study so that if it can be assumed that vestibular stimulation re-
matined constant, there appears to have been a summative effect of ro-
tational plus optokinetic stimulation.

SPONTANEOUS NYSTAGMUS, In the 100 non-psychotic controls test-
ed in connection with the first project the rate of spontaneous nystag-
mus was found to be 5.3 jerks per minute with an S.D. of 7.7. Inthe,
present group, comparisons are made between those patients having
adequate preoperative and postoperative records and here the spon-
taneous rate of nystagmus in the preoperative group shows an average
of 8.1 jerks per minute with an S.D. of 1.9, utilizing all adequate rec-
ords. When only the first preoperative test is used (a condition which
is comparable to the 100 non-psychotic control subjects in the first
project) a mean of 7.7 is obtained. This seems to indicate that spon-
taneous nystagmus is somewhat greater in the patients than in a con-
trol group. This bears outthe impressiongainedon the previous study,
that responses to vestibular stimulation may increase rather than de-
crease in schizophrenia; a finding at variance with the conclusion of
Hoskins (’46). Postoperatively, the mean amount of spontaneous nys-
tagmus in patients subjected to venous ligation is reduced from 8.2
jerks per minute with an S.D. of 6.8 to 7.1 with an S.D. of 4.3, The
patients receiving transorbital operations dropped from a mean of 11.4
jerks per minuteto 7.6. In the 2 cases of thalamotomy the preoperative
mean is 5.5. Postoperatively adequate records could be obtained on
only one patient, who showed no spontaneous nystagmus. In the 2 cases
subjected to thermocoagulation, the mean increases from 7.9 to 11.3.
In the controls, there is also ashiftfrom 7.5 preoperatively to5.4 post-
operatively, so that none of the results obtainedappear to be of statis-
tical significance.

CONTROL PATIENTS. Four of the 6 control patients have some rec-
ord, both “pre-” and “post-" operatively for the same test, by either
the vertical, horizontal, or visual method. Two of the 4 patients on
whom resuilts were obtained showed a decrease when all the methods
of obtaining nystagmus are averaged. The other 2 patients show
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the average increase and decrease is plus 58.1per cent, which is con-
siderably reduced with the eliminationof B21. The difference between
the total averages is a decrease of 4.5 per cent and the total average
percentage change is an increase of 3.7,

The average preoperative score on the rotational test is 13.2 jerks
per minute with an 8.D. of 7.9, which postoperatively became 15.4
jerks per minute with an S,D. of 11,2. On the optokinetic tests, the
preoperative mean of 11.1 jerksa minute with an S,D. of 8.0 Increases
to 12,0 with an §.D, of 8.1,

The coefficient of correlation between the pre- and postoperative
tests for rotational nystagmus is ,54 with a probable error of .08, and
for the optokinetic tests .94 with a probable error of .02,

In summary, the changes in the patients receiving transorbital lo-
botomies were mixed and showed no significant shift in any way,

THERMOCOAGULATION. Records were obtained on both the patients
receiving the thermic type of operation. The 4 tests obtained on the 2
patients showed only increases with an average percentage change of
107.8 per cent increase.

Data were obtained on 4 of the 6 tests (vertical counterclockwise
and visual clockwise not obtained), There was an increase of 83.8 per
cent if the averages of all the tests are considered. There was a total
average increase of 80.0 per cent from pre- to postoperative and the
average total percentage change was also 83,8 per cent.

The average preoperative mean on the rotational tests was 7.5
jerks per minute with an S.D. of 3.4, Postoperatively this increased
to 13,6 jerks per minute with an S.D, of 6.2,

The coefficient of correlation between pre~ and postoperative tests
was obtained only for the rotational nystagmus where it was found to
be .44 with a probable error of .18, There were insufficient data to
obtain results on the optokinetic tests.

Review of the data obtained following thermocoagulation indicates
a consistent increase in nystagmus but the number of cases is inade-
quate to draw reliable conclusions.

THALAMOTOMY. The data on these 2 cases were insufficient.

LATENT PERIOD, The data on the latent periods follow without ex-
ception the sametrends as the overall rates of vestibular function and
are .apparently measures of the same function. The only datum of
Slgmﬁcance is the fact that, following venousligation approximately
twice as many patients show a reduction in the latent period postoper-
atively as compared with preoperatively. This compares directly

with the same proportion of increase in rate of nysta;
postoperatively. ystagmus pre- and
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.01 per cent. The average increase was 108 per cent in contrast to the
average decrease of 3.4 per cent giving a difference of 102.5 per cent
increase,

When the averages of the 6 types of tests for all the patients are
considered, 4 of them show increases only, one patient shows one de-
crease of .1 percentin contrast to3increases averaging 68.2 per cent,
Another patient shows equal increasesand decreases. On the 18 tests,
15 were increases with an average of 161.2 per cent increase for the
6 types of tests. The 3 decreases averaged 3.4 per cent for the 6
tests, The resultant difference is 157.8 per cent. .

The total average of postoperative tests is 93 per cent greater than
the preoperative tests, The total average change is an increase of
1317.6 per cent,

The average of all preoperative rotational records is 9.4 jerks per
minute with an S.D. of 5.4. This increases postoperatively to 13.5
with an S.D. of 7.4. On the optokinetic tests, the shift is from 5.5
jerks a minute with an S.D. of 3.7 to a rate of 17.2 jerks per minute
with an 8,D. of 11,5,

The coefficient of correlation between the pre- and postoperative
tests is.47 with a probable error of .08 on the rotational tests and .31
with a probable error of .20 on the optokinetic tests.

In summary, it appears evident that there is a marked increase in
nystagmus on the rotational tests following the venolysis operation
and the increase is even greater for optokinetic nystagmus.

-
TRANSORBITAL LOBOTOMIES. Of the 9 patients receiving transor-
bital lobotomies, one patient (A10) had been operated on during the
first Columbia-Greystone project and was not included in our grouf.
On 6 of the remaining 8 patients, at least one adequate record on one
test was obtained both pre- and postoperatively. Patient B21 had only
onetest with adequate records and both pre- and postoperatively show-
ed minimal amounts of nystagmus. Due to the rigidity of statistical
manipulations her record indicates a 200 per cent increase, although
the change was only from a rate of 1.1 jerks per minute to 3.3 jerks
per minute. The calculation was therefore done both with and without
her record included.

On 2 of the 6 patients, there was a decrease only, while on one pa-
tient (B21) there was an increase only. On the remaining 3 patients
there were both increases and decreases. The 5 increases averaged
84.6 per cent for the 6 tests and the 11 decreases averaged 19.3 per
cent,

Three of the patients showed an average total percentage decrease
and 3 showed an increase. The total average percentage change Was
an increase of 48,3 per cent. With the elimination of B21, this changes
to a decrease of 4,6 per cent.

On the 6 individnal tests, 1 showed a decrease only, another an in-
crease only, and the remaining 4 were mixed. Thedifference between
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the average increase and decrease is plus 58.1per cent, which is con-
siderably reduced with the climinationof B21, The difference between
the total averages is a decrease of 4,5 per cent and the total average
percentage change is an increase of 3.7,

The average preoperative score on the rotational test is 13.2 jerks
per minute with an S.D. of 7.9, which postoperatively became 15.4
jerks per minute with an S.D. of 11,2, On the optokinetic tests, the
preoperative mean of 11,1 jerksa minute with an 8.D, of 8.0 increases
to 12.0 with an 8.D, of 8.1,

The coefficient of correlation between the pre- and postoperative
tests for rotational nystagmus is ,54 with a probable error of .08, and
for the optokinetic tests .94 with a probable error of .02,

In summary, the changes in the patients receiving transorbital lo-
botomies were mixed and showed no significant shift in any way.

THERMOCOAGULATION. Records were obtained on both the patients
recelving the thermic type of operation, The 4 tests obtained on the 2
patients showed only increases with an average percentage change of
107.8 per cent increase.

Data were obtained on 4 of the 6 tests (vertical counterclockwise
and visual clockwise not obtained). There was an increase of 83.8 per
cent if the averages of allthe tests are considered. There was a total
average increase of 80.0 per cent from pre- to postoperative and the
average total percentage change was also 83,8 per cent.

The average preoperative mean on the rotational tests was 7.5
jerks per minute with an S.D. of 3.4. Postoperatively this increased
to 13.6 jerks per minute with an 8,D, of 6.2.

The coefficient of correlation between pre- and postoperative tests
was obtained only for the rotational nystagmus where it was found to
be .44 with a probable error of .18, There were insufficient data to
obtain results on the optokinetic tests.

Review of the data obtained following thermocoagulation indicates
a consistent increase in nystagmus but the number of cases is inade-
quate to draw reliable conclusions.

THALAMOTOMY. The data on these 2 cases were insufficient.

LATENT PERIOD. The data on the latent periods follow without ex-
ception the sametrends as the overall rates of vestibular function and
are apparently measures of the same function. The only datum of
ﬁgniﬁcance is the fact that, following venousligation approximately
twice as many patients show a reductionin the latent period postoper-
atively as compared with preoperatively. This compares directly

with the same proportion of increase in rate of nystagmus pre- and
Postoperatively.
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Discussion

The fact that acclimation occurs, although it does not reach a level
of statistical significance, is not entirely unexpected. Since all tests
were given with the same waiting period between different parts of the
test, this does not interfere with intergroup comparisons. It wonld
seem desirable, however, to experiment with different periods of
time between the subtests and if a wait of an additional few minutes
would nullify the effects of previous stimulation, the technique should
be modified to include this change in procedure,

Whether there is masking of increased vestibular function in the
hérizontal position, due to the previous test in the vertical position,
has not been clearly disproved. It might well be advisable, on subse-
quent tests, to vary the order of procedure so that in a certain per-
centage of the cases the horizontal position is tested prior to the ver-
tical one.

It has generally been supposed that visual stimuli are not as strong
an inductant of nystagmus as rotation, The evidence for this has been
made by comparing different groups of subjects and it is believed that
this is the {irst time that the same group of subjects was subjected to
fixed acceleratory stimulusin both the rotatory and visual fields. Re-
view of data obtained in the first Columbia-Greystone project seemed
to indicate that there isa summative effect when optokinetic and rota-
tional nystagmus are combined, The degree of summation is some~
thing that could bear investigating and would be necessary for a com-
plete understanding of the nature of nystagmus.

The onlyclearly demonstrated change after operationisthat nystag-
mus is increased following venous ligation or thermocoagulation. In
ali probability, there is some loss of cortical inhibition but the in-
fluence of postoperative edema cannot be conclusively ruled out, al~
though the fact that the change persists even after several months
(data not included) would seem to indicate that there was a real loss
of inhibition, The only other group of operated cases on which ade~
quate data were obtained are the transorbital group andthe nature of the
operation in this case is such that there would be considerably less
edema. Thefactthatthedata onthe latent periods also indicate increase
of reaction after venous ligation is exactly what might be expected.

In the first Columbia-Greystone project there appeared to be a cor-
relation between the amount of cerebral cortex removed and increase
of vestibular function. This would not be in disagreement with the
present findings but since no tissue was removed inthe present study,

a dehnite correlation cannot be made,

In summary, therefore, the present data would seem to indicate
that the cerebral cortex does exact some 1inhibitory function over the
vestibular response. This influence is more pronounced upon the
optokinetic type of nystagmus produced by rotation of the visual‘ field.

Although the conclusion is not final, there is some sligtft ewdem.:e
at least that vestibular function may be increased in schizophrenia
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rather than decreased, as has been populariy supposed. Considerably
more investigationts necessary before this conclusionean be verified,

It was impossible to determine whether “physiologic reactivity,”
as measured by nystagmus response, could be correlated with either
prognosis or improvement because of the limited range of improvement.

AUTOKINESIS

The term autokinesis is applied in the present study, to the appar-
ent spontancous movement of a stationary point of light in a darkened
room.

“While upon a mountain peak 10,700 fect above the level of the sea
during the course of some investigations in Teneriffe, Humboldt saw
the stars moving about in a most bewildering way. This phenomenon
was visible either with a telescope or with the naked eye, After last-
ing for some 7 or 8 minutes, it ceased and soon the sun appeared
above the horizon... Humboldt gave the name ‘Sternschwanken’ to his
discovery. Under this name it was frequently mentioned in the astro-
nomical literature of the next half century.” (Adams, ’'12.)

With this observation 150 years ago, the history of what has come
to be known as the autokinetic phenomenon hasits enigmatic beginning.
Apparently the phenomenon did not come to general attention until it
was republished about 1850. The original description was in 2 letters
sent to Von Zach dated Cumand, September 1st and November 17th,
1799,

Schweitzer (1858) demonstrated that the stars did not actually
move by having different observers reporton such apparent movement
simultaneously. He found that the reports of the observers disagreed
to such an extent that there was little question but that the movement
was apparent rather than real,

The first really extensive piece ofresearchonthe subject was done
by Exner (1896). He offered the explanation that the phenomenon is
caused by muscle strain, Charpentier (1886) rejected unconscious eye
movements and muscle tensions as the cause of the phenomenon. His
own hypothesis was that “thoughts of moving the object or thinking of
various directions initiates the motor act” (liberal translation by the

author). In the same year, de Parville (1886) pointed outthe similar-
1ty of Charpentier’s findings to those of Von Humboldt and Schweitzer.
Charpentier later replied to de Parville asserting the belief that the
phenomenon which he (Charpentier) had described—the production of
apparent movement by the use of a faint light in a dark room—was
qualitatively different from the illusions described by Von Humboldt
Schweizer, 1858 and Hoppe (1879). (Entirely independently Aubert
{1887) had reported the same illusion with the light in the dark room
and it was he who named the phenomenon “autokinetische Empfindung,”)
Charpentier agreed that the phenomenaof star “movement” or the ga})-
rent motion of a black spot on a white background described by
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Plate 1¥; A. Box for holding light source. B. Rotation of box containing light
source. C, Table for recording apparent direction of autokinesis. D. Cutter at end

of table.



VESTIBULAR FUNCTION AND AUTOKINESIS 129

Hoppe were due to eye movements. Hoppe had pointed out that the
autokinetic movement (produced with the faint light) was toward the
source of a sudden sound and accounted for 1t on a reflex basis.
Charpentier belleved that it was the “thought of the direction of the
nolge which determines the movement.”

Bourdon ('02) {n line with his countryman, also discounted eye
straln or muscle movement as the source of the phenomenon. He
believed it was caused by the “impulse of the eye to motion.” Fleischl
(1892) had offered an explanation in terms of “changes in the pigment
epithelium behind the cones.” Helmholtz {1886-94) accounted for it as
adue to the construction of the retina.” Klein ('04-°05) accounted for
the phenomenon on the basis of “vacillation of light preserved by the
retina.”

Ferree ('08)offered an explanation of similar illusions on the basis
of what he described as “the streaming phenomenon.” He described
retinal currents which, to him, offered a logical explanation for these
illusions. Two years later, Edridge-Green (*10) disputed Ferree's
conclusion since he described cases in which the “streaming” itself
would have been hlocked but the illusions still occurred. Rollett ('11-
712} returned to the streaming ph on and di d the work of
Carr ("10) who had listed 4 factors: (1) Position of the eye in the sock-
et, (2) after effects of eye position, (3) motor strains, and {4) after ef-
fects of such strains.

Adams ("12) reaffirmed this work of Carr. Schilder (*29) in a
lengthy article, reviewed the entire history and expressed general
agreement with Exner. He offers some very acute psychologic ob-
servations which are compatible with the physiologic approach. He
feels that the movement is caused by eye strain {“alertness strain™)
in attempting to hold the object on the fovea centralis. In 1914 Hunter
('14) also disputed the streaming theory and listed: (1) Eye muscle
strain, (2) retinal changes, and (3) association factors, as causes of
the illusion. He found that abrupt movements of the head or eyes,
which should cause changes in the direction of the “streaming,” did
nat change the autokinetic mov ts in the exp 3 manner,

In 1828 Guilford and Dallenbach (*28) again, subscribed to a “stream-
ing phenomenon” as the responsible factor and attempted to prove that
€ye movements were not sufficient to account for the phenomenon.
They took moving picture photographs of eye movements and found
that neither the extent nor direction of the eye movements could ac~
count for the apparent movement. Kleint (38) reviewed the subject in
1938 and 'in 1941 Voth ("41) began his work with the relationship of the
autokinetic mo ts to mental d; He accounted for individual
differences with the explanation that “nervous impulses travel at dif-
ferent speeds in different individuals.” He referred to an article of

enedek and Angyal pointing out the close relationship between con-
ceptual and perceptual content, parficularly in the optic field, In 1947
he reported (Voth, *47) his results on a large series of patients studied
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at the Menninger Clinic and the Topeka State Hospital. He offered no
explanation of the origin of the phenomenon but stressed description
and differences in different types of psychiatric conditions, He made
a distinct advance in attemptingtocreate a formula whereby autokinetic
function can be reliably measured. Our own attempts to use Voth’s
indices proved extremely difficult since he holds that “stops” are the
inverse of motion and our patients could not reliably report or record
their “stops.” On the basis of Voth's approach, we have devised our
own formula which will be discussed subsequently,

Apparatus

A special light box was constructed which uses ordinary 60-cycle
alternating current and which gives a constant stimulus, The box is
completely light proof except for a small pin hole in the upper right
hand corner (see Plate IV A), The source of light is not in direct line
with the bulb, which helps to eliminate any differences which might be
caused by observation from slightly different positions. The box con-
tains a 25-watt bulb and the switch is naturally cutside the box. In
the first Columbia-Greystone project, no test was made of the patient’s
response to drawing a light that was circled through a diameter of
known dimenstons. Review of Thurstone’s ('44) book clearly indicates
the value of determining the “scale of reference” on which the draw-
ing is made, Therefore, the present apparatus is constructed so that
the entire box can be revolved through a circle of known diameter by
means of a handle at the back. (See Plate IV B.)

The only other special equipment needed was a recording table
which was built at a height comfortable for drawing when the subject
is seated. The writing surface is inclined at an angle designed to pre-
vent, as far as possible, distortions that might arise by drawing in 2
projected plane. A large roll of ordinary wrapping paper (see Plate
IV C) can be directly attached to the table and run over the writing
surface. A metal cutting edge is so placed that the record can be
easily torn off when completed with the next record sheet automatical-
1y sliding into place (see Plate IV D).

It is essential that the test be administered in a room which can be
completely darkened, in order to hold conditions of the test constant.
An interval timer is alsoneeded so that there is some method of exact
timing while the lights are out. A stopwatch is also provided in order
to note, by pressing in compiete darkness and later examining, when
the subject first reports seeing movement.

In determining the length of the lines drawn, 2 map measurer if
found to be the most convenient instrument. Simply by following the
course of the line with the revolving edge of the map measurer, the
total distance can be read directly from the dial of the measuring in-

strument.
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Method

The subject is brought into the test room while the lights are still
on. The light box, however, is concealed behind a curtain in order to
prevent the nature of the apparatus from influencing the subject’s im-
pressions of the nature of the light movement, The subject isseated in
one corner of the room at the recording table and the light box is
placed on another table at eye level, approximately 15 feet away from
the front of the recording table.

An °X" is placed by the experimenter in the center of the record
sheet which occupies the entire writing surface of the table. A pencil
is then placed in the subject’s hand in an ordinary writing position
with the point resting on the center of the “X.” No explanation of what
to expect is given so that the subject’s reactions will be influenced as
little as possible. The experi ter than proceeds to the other end
of the room, turns off the room lghts and turns on the light box, al-
lowing the curtain to fall, This procedure ordinarily occuples at least
3 or 4 minutes so that any ordinary stimulation caused by walking to
the table, or getting seated, has worn off.

Previous testing has shown that allowing time for dark adaptation
does not materially alter the results, Some of the subjects find that
sitting in complete darkness is quite discomforting and since results
were shown to be the same, no period of dark adaptation is used.

As soon as the room has been darkened, the subject is instructed
to “describe what you see.” Except in very rare instances, the usual
object seen is“a small light,” The color of the light may be described
spontaneously at this point. Sometimes slight adjustments in the angle
of the box are necessary before the subject sees the light source.

As soon as the light has been reported as being visible, the subject
is instructed “tell me anything at all that happens to the light.” Care
is taken in the wording of instructions so that no suggestion of move-
ment is given and instructions are identical, insofar as is possible,
for each subject.

Immediately prior to turning out the lights, the interval timer is
set for § minutes so that 2 bell will ring at the end of the test period.
In addition, when the lights are turned out, a stopwatch is started and
as soon as the subject reports movement of the light (if he does report
such movement) the watch is stopped and can later be read to deter-
mine the exact number of seconds elapsing before movement was ob-
served.

The source of light remains stationary throughout the entire §
minutes. When the light appears to move, however, and the subject
reports it as moving, he is then told “draw on the paper the distance
and direction in which the light moves, In other words, try m
the light exactly as it is moving.”

If the subject notes that the light appears to stop (care is taken not
to suggest that this will occur) he is instructed to place a circle at
this point and to continue drawing if the light should move again, Oc-
casionally, a subject will move the pencil off the writing surface in
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the course of following the apparent movement. Then, and only then,
is he asked to bring the pencil back to approximately the center of the
paper and continue as before, Conversation that might influence or
distract the subject is kept to a minimum,

When the bell rings at the end of 5 minutes, the room is kept in
darkness and the curtain reapplied in front of the light box. The sub-
ject is first asked whether he saw any movement, if it was not report-
ed spont: 1y. If the mo t is reported, he is asked to estimate
the total distance which the light moved since he first saw it “if the
movement were stretched out in a straight line.” The subject is next
asked to estimate what part of the time the light was in motion, He
is also asked to report on whether the light seemed to move °slow,
medium, or fast.” If the color of the light has not been spontaneously
reported, the subject is requested for this information. He is also
asked whether there was any movement in a forward or backward di-
rection,

After this information has been collected, the subject is given 2
pencil with red lead instead of the black-leaded one he has been using
up to this point. The lights are turned off again and the experimenter
drops the curtainfrom infront of the light boxand this time immediate-
1y begins turning the handle ata fixed rate until the source of light has
made one complete revolution. The box is so constructed that the cir-
cle has an 8-inch diameter. Prior to turning the handle, the subject
is this time instructed to draw the movement of the light. When this
has been completed the lights are turned on.

SCORING. The total distance of the autokinetic drawing is measured
as is the maximum breadth of the figure drawn, The number of times
direction is reversed, the number of times the drawing goes off the
paper, and the data obtained in response to the questions are noted
on the subject’s record. The total distance that is drawn in response
to the stimulus circle is also measured, as is the maximum breadth
of the stimulus circle, Finally, the pattern of both the autokinetic
movement and the stimulus circle are scored and placed in one of the
following categories: (a) No movement, (b) unidirectional, (c) uni-
directional with one reversal, (d) circular, (e} zig-zag, (f) multiple
patterns, or {g)nondescript. Attimesthereare superimpositions of one
pattern upon the other, or a combination of patterns is used.

Since a multiplicity of data is collected, experimentation was car-
ried out over a period of many months to determine what was the most
suitable method of reducing the information to usable and simple form.
The formula used by Voth had previously beenrejected for reasonsal-
ready detailed. -The {inal conclusionwas that the following factors are
the ones of major importance:

1. The total distance drawn in following the autokinetic light stim-
ulus.

2. The length of time during which the stimulus autokinetic light is
exposed,
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3. The length of time during which movement appears to take place,

4. The relative scale on which the figure is drawn, (This can be
determined by the total distance of the line drawn in response to the
stimulus circle where the actual diameter of movement is known.)

The following formula was evolved as being the closest approxi-
mation to an actual measurement of autokinetic functfon;

No. of seconds. cbservation (300)
X total distance of recorded autokinetic movement

No. of seconds apparent movement
X total distance drawn for stimulus circle

Results
Typical records are presented in figure 38. Here the smaller of

the 2 patterns below is in response to the stimulus circle and, on the
actual record, appears in red, which prevents any possible confusion.

AUTOKINESIS
POST-0P I NOV 9,348

G g

POST-OP IX
DEC 81948

FIG. 38. Typical records of autokinesis.
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TOTAL DISTANCE. In the first Columbia-Greystone project the _
average total distance drawn by 100 employees of the Veterans Ad-
ministration, Lyons, New Jersey, was compared with the postopera-
tive data obtained in this previous study. In addition, the data on these
100 patients were compared with a high degree of agreement with
Thurstone’s findings ('45) on 186 subjects. In the present study, there
was an opportunity to test all 30 schizophrenic patients 3 times pre-
operatively and the resultson these 90 tests are compared graphically
with both Thurstone’s data and that of the non-psychetic control sub-
jects, in the first Columbia-Greystone project (see fig, 39). It should
be noted that Thurstone’s test was of only 2 minutes duration; where-
as, on both the non-psychotic controls and the present 90 tests on the
30 schizophrenics, the test period was of 5 minutes duration each, In
order to equate the data, it was therefore necessary toreduce by two-

fifths the total distance on data other than Thurstone’s.
o0

@—— - —p Datc on single 2minute tests for each of
Thurstone's (86 subjects

e s Dataon /s fotat distance of 5 mnute fests on 100 employees
of Veterans Administrahian Hospitat, Lyons, New Jersey

—— Data on g total distance of Smnute tests
odministered 3 himes pre-operotively 10 eoch of
thirty schizophremics in the present study

0]

20

8

PERCENT OF TESTS
3

2

= e it L Vs
©0-39 40-79 BO-I19 120-159 60-199 200-239 240-2792a-31% 32-339 36.-399 4Q-419 44-473 48-519
LENGTH OF LINE IN INCHES
FIG. 39. Percentile distribution of total distances of lines drawn in following auto-
kinetic movements,

The schizophrenic test results show quite a striking difference
from that of the non-psychotic controls. In 51.1 per cent there is no
evidence of perceived movement 2nd in another 27.8 per cent there is
minimal movement. This gives a combined total of 78.9 per cent,
with little or no movement ascompared to 16.7 per centof Thurstone’s
tests and 25 per cent of a Lyons’ group. Even when the tests where
no motion is observed are subtracted from the schizophrenic group,
there is still appreciably less movement reported. In addition, in
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this preoperative group of 90 tests, the greatest amount of recorded
movement was less than 36 inches (using the same scale as Thur-
stone’s subjects were tested on), whereas, in the Lyons’ group, some
of the records were greater than 48 inches and fn Thurstone’s group
greater than 44 inches,

Ligation of the Cerebral Veins. Those patientson whom liga-
tion of the veins was performed are compared pre- and postoper-
atively in figure 40, Although there is a slight increase of total
distance drawn, in some of the categories, 40 per cent of the
tests_ still show no movement postoperatively and 2 of the pre-
operative tests show greater distances drawn than any of the
postoperative ones. The changes of distance whichdo occur do
not appear to be significant. The distance for the total 5 minutes
is used instead of two fifths of the distance. The data remainun-
converted, however, for convenience with comparing data with
that recorded in figure 39. (e.g. Two fifths of the 10.0-19.9
group would be the same as the 4-7.9 group in figure 39, so that
conversions are easily made.)

Transorbital Lobotomy. The only test results showing 2
marked shift pre- to postoperatively are in those patients who
received transorbital lobotomies. Prior to operation, almost 60
per cent of the tests in this group (see fig. 40) show no move-
ment; whereas, less than 15 per cent are motionless after oper-
ation. Throughout, there is an increase of movement in practi-
cally all categories, Preoperatively only 4 per cent of the tests
show 2 total distance of 40 inches or more; whereas, postopera-
tively, there are more than 25 per cent of the records with at
least this total distance drawn. Other indications that the most
marked changes occur in this group are indicated later in this
paper.

Thalamotomy. The number of lests are small in this group
and, if anything, indicate a decrease of movement postoperative-
1y but not to such a degree as to be of statistical significance.
(See fig. 40.)

Thermocoagulation. As can be seen from figure 40, there is
a persistent increase of movement postoperatively. Four of the
6 tests showed no motion prior to operation but all of them show
movement postoperatively. The total number of patients oper-
ated on is 50 small that the results can only be termed “sug-
gestive.”

Controls. Although thereis some slightindicationof increase
of total distance drawn, the changes 1n the control group are too
small to be of any importance. The comparability of the “pre-
operative” and “postoperative” findings presents substantiating
evidence that test conditions remained relatively constant and
that ordinary variability of responses is within limits that would
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make the postoperative changes significant where they occur.
(See fig. 40.)

FORMULA SCORES. Usingthe weighted formula previouslydescribed,
which seems to be the best measure of autokinetic function, the group
of patients recelving transorbital lobotomies show a marked difference
from the other 4 groups.

LIGATION of GEREBRAL VEINS
PT NO. PRE=0F P = !
—E g o~ TRANSORBITAL LOBOTOMY
- T - =
:.§ g 00 Pl’_NO PRE=-OP EO?T O
B4 t264) - 8-18 300 o3
8-3 2859 228 B9 o -]
B-6 o a6y 8-20 3 208
B-T 368 ] B-2t us [25{3
B-8 1299 [ .+4] 8-224 ° 1m0
2] -] 2684 B8-23 349 803
8-10A €52 T02 8-29 167 758
:::I2 gzsg cZI,Z‘ | AVERAGE 243 708
AVERAGE 34 268 CONTROLS
THALAMOTOMY e 7 o
B 3 216 B-24 046 474
- B-14 t8e ) B-25 m 030
AVERAGE 180 108 B-26 © o
THERMOGOAGULATION | e — s 36—
a-1s ) 938
B-16 02 183
AVERAGE o0 26)

FIG. 41. Average formula scores for different operative groups and controls,

Ligation of Cerebral Veins. The 3 preoperativetests and the
2 postoperativetests are eachaveraged separately and the aver-
age formula score for each patient in this group presented in
figure 41, Patient B4 is not included in the average of the pre-
operative tests since no postoperative scorewas available for
her, due to her death,

Two of the records show no change between pre- and post-
operative condition, both indicating that no motion was observed,
Three of the patients show decreases and 6 showincreases. The
decreases were all greater than 50 per cent. The difference
between the pre- and postoperative average for the 11 patients,
on whom complete records were obtained, is not significant,

There is a slight decrease postoperatively in the total average
formula score.

Transorbital Lobotomy. One patient in this group continued
to show no evidence of any autokinetic movement after operation
and 2 of the patients show decreases. In the remaining 5 pa-
tients, there are quite marked increases Postoperatively and the
difference between the average preoperative and the average
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postoperative formula score shows asignificant {ncrease. These
data are presented in figure 41,

Thalamotomy. The average formula score, both pre- and
postoperatively, is quite low for boththese patients and difference
between the total average is not significant (see fig. 41),

Thermocoagulation. Here, as in measurement of total dis-
tance.drawn, the difference between the preoperative. and post-
operative formula score would be extremely significant if the
total number of cases were larger, Results are suggestive that
a real change may be occurring (see fig, 41).

Controls. The 6 patients tested in the control group have
such formula scores (see fig, 41) that there appears to be no
difference pre~ and postoperatively when the group is considered
as a whole. Three of the patients show decreases, 2 show id-
creases, and one remains unchanged.

SUBJECTIVE MOVEMENT. Not only does movement actually increase
in the group of patients recelving transorbital lobotomies but, subjec-
tively, there is also an increase, In figure 42, the per cent of time
that the subject thought that the light was in motion and the estimated
distance that the light appeared tomove is recorded for each of these 8
patients. Sixofthe 8 patients show an increase in their estimationof the
percentage time the light was in motion; one shows no change in his
estimate (0 before and after) and one shows a very slight average
decrease.

Per cent of Time inMation | Distance in Inches
P No Pre-Op  Post-Op Pre-Op _ Post-Op
° 0]
B-23 60 &7 P 14a
— 0 67 108 2
° [ 3
B-28 o 100 ° 24
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100 _ 24
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[ 100 e 53 mie
8-20 100 2 f Vainee
00 144
o &7 G 1 mite
8-21 100 o5 240 5000
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e i e _
FIG. 42. Pre-and p tHime and

light moved for patients receiving transorbital lobotomy.
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Also, 6 of the 8 patients in this group receiving transorbital lobot-
omies show increases from pre- to postoperatively in thelr estimate
of the distance that the autokinetic light moves, One patient, subjected
to ligation of the cercbral veins estimated preoperatively that thelight
moved 35 billion miles and reduced this a few billion sostoperatively.
Although some of the estimates made in figure 42 are sizeable, no
other is quite this extreme; the greatest estimate belng a mere 35,000
miles, Non-psychotic subjects have estimated up to § miles, so that
only 2 of the reports in this transorbital group need necessarily be
considered “excessive,”

In the 6 patients who estimate a greater distance postoperatively,
it appears quite significant that the greater of the 2 postoperative es-
timates was always the first one. In other words, immediately after
operation, the light appears to move with considerable rapidity and
upon retest, approximately 2 months later, in each of these 6 cases,
the movement has subjectively decreased.

1t is interesting to note that despite the more conservative esti-
mate on the second postoperative test, the lines actually drawn in
following the autokinetic light are of somewhat greater length than
those drawn on the first postoperative test, when subjective movement
appeared so excessive,

In none of the other 3 operative groups, nor in the control group,
are there statistically significant changes in estimation of distance
and the data are therefore not presented here,

STIMULUS CIRCLE RESPONSE. Since the stimulus circle which the
patients were asked to draw was of the same order of magnitude as
that used by Thurstone on 188 subjects, a comparison of data is of
considerable interest. The mode of Thurstone’s group was a drawn
diameter between 2 and 3 inches. The mode for 90 tests on the 30
schizophrenic subjects preoperatively was no movement at all. If the
24.4 per cent of the tests showing no movement is disregarded, the
mode then falls between 1 and 2 inches. The means for Thurstone’s
tgsts is 3.48 inches and for the schizophrenics 2.32 inches. These
diameters in the schizophrenic tests should actually be reduced even
more, since the breadth of many is considerably increased by an arti-
fact. About one quarter of the schizophrenic tests resulted in the
patients drawing straight lines, although they were clearly presented
with the light moving in a cirele, Since “diameter” was measured as
the gl‘t.!atest distance between any 2 points on the retord, this gives
an artificially large score. A more comparable method of measure-
:I;Zl\llt VYOuld be to multiply all of Thurstone’s data byn to obtain the
the d}-ll.stanw drawn and compare this with the total distance drawn on
cm:;c izophrenic tests, This was not felt necessary since the con-
poe on can be drawn even with the artificially large diameters of the

chizophrenic group that observed real motion, when recorded, is con-

siderably less in schizo, i
phrenics than in normals. These da
graphically presented in figure 43. a are
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38 [RRP —« Data on Thurstone’s 188 subjects

——— Dofo on 3 preoperative tests of
30 schizophrenics in the present study

8.

PERCENT OF TESTS

3 a4 5 8 T & o 1z 13 K48 6 T @ 9 20
“OIAMETER™ IN INCHES

FIG, 43. *Di s” drawn In to fixed circle,

As noted previously, 24.4 per cent of the schizophrenic tests re-
sulted in no drawing whatsoever. Only 27,8 per cent show actual cir-
cles or near-circles. In 13,3 per cent the figures resemble semi-
circles and 3.3 per cent of the records show multiple circles, usually
3 or 4. The remaining 31,2 per cent of the records are primarily
straight lines but included also zig-zags, squares, and a few nonde-
script patterns. Since this is the largest group, the data were careful-
ly gone over to try to determine the source of these other patterns.
It was noted that in many cases, the pattern drawn in response to the
stimulus circle of light resembled the previous autokinetic pattern
rather than theactual circle pattern made by the moving point of light.
Figure 38 illustrates this tendency quite remarkably,

COLOR OF LIGHT: An unexpected finding in the first Columbia-
Greystone project was the fact that although the light source was an
ordinary electric light bulb, a veritable spectrum of colors wasnamed
in describing the light. In figure 44, the data obtained on the 100 non-
psychotic controls are included for comparison with the present group
of patients.

Of the 100 non-psychotic controls, 75 per cent saw either white,
silver, or yellow, 16 per cent saw orange or red, and the remaining 9
per cent saw assorted colors, In the 90 preoperative tests on the
schizophrenics, the 3 expected colors (white, silver, or yellow) make
up only 53.3 per cent of the total, the orange and red are more than
twice as frequent as in the non-psychotic control group (34.4 per cent)
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FIG. 44. Colors reported for autokinetic light.

and the remaining 12,3 per cent are assorted colors, with one extra-
ordinary “brown” reported. The color shifts from the pre- to the
postoperative groups are unremarkable and slight,

A more accurate method of analysis is to deal with those patients
who show consistency in designating the color of the light. These
data are presented in figure 45, where, with the exception of the non-
operated patient controls, one half to two thirds of the patients con-
sistently named the same color. Since only 2 patients received thala-
motomy and 2 thermocoagulation information on the effects of these

Venous Thermo—
ligation  Thalamic coagulghon Tronsortatol  Controls
[I: fhe SAME COLOR Y[ esmx s0% 30% 6251 165%
@ REMAINING CONSISTENTLY Ihe SAME COLOR
POST-OPERATIVELS 429% ox 100% 20% 100%
b CONSISTENTLY fhe SAME POST~
OPERATIVELY PLUSTHOSE CONSISTENTLY the |  887% | I100% 100% 20% 003
SAME COLOR
£ NOT AT ALL CONSISTENT POST-OPERATIVELY | 1433 x| o% 80% ox
2 he SAME.
NEARLY CONSISTErY sl mox | wox | ioox 6252 seT%
@ REMAINING NEARLY CONSISTENT of CONSISTENT | 875% 1008 100% 20% 5%
b NOT AT ALL CONSTANT | rsx o% 0% 80% 25%
SNOT AT AL CONSESTENT PRE-OPERATIVELY Z5o% o% o% 375% 3%
FIG.

45. Relation of nature of color reports to nature of operation.

procedures is limited, However, following venous ligation 42.9 per
cent who had consistently named one color preoperatively, continued
10 name this same color postoperatively, In contrast, only 20 per cent
of the transorbital group continued with the same color,

It appeared legitimate to include an evaluation of those patients in
W_hOm the color was nearly consistent (e.g., orange on one preopera=-
tive test and orange-red on the other 2 tests), Here, over 60 per cent
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of the patients showed consistency in all groups in naming the same,
or nearly the same color, preoperatively. Postoperatively, at least
75 per cent of the patients continued the same color series, with the
exception of those patients receiving transorbital lobotomies. Here,
in marked contrast to the other 4 groups, 80 per cent of the patients
described a change of color.

PATTERNS OF AUTOKINETIC DRAWINGS. The most striking com-
parison between test results on the 100 non-psychotic controls obtained
for the first Columbia-Greystone project and the 90 preoperative tests
of the 30 schizophrenics in this project is in the category of “no move-
ment.” Whereas, only 2 per cent of the non-psychotic controls fail to
observe at least some autokinetic movement, over one half of the
schizophrenic tests show no movement (51.1 per cent), It is felt that
a simple unidirectional pattern is at a lower level of organization
than clrcular, zig-zag, or even unidirectional lines with one reversal.
As can be seen in figure 46, 20 per cent of the non-psychotic controls
show such a simple unidirectional pattern as opposed to 25,6 per cent
(23 tests) of the 90 preoperative schizophrenic test patterns. If the
51.1 per cent of the tests showing no movement are temporarily dis-
counted, this means that of those patients showing motion, more than
half show the least complex type of pattern. If the 2 non-psychotic
controls showing nomovement are discounted, thereare still less than
one quarter of these control patients showing this least complex type
of pattern,

UNDIRECTIONAL
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Approximately half of the non-psychotic control patients show cir-
cular or zig-zag patterns in contrast to less than 10 per cent of the
schizophrenic tests. In addition, 13 per cent of the non-psychotic con-
trols showed multiple patterns in contrast to about 2 per cent of the

schizophrenic records.
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In the group of patients glven the venolysis operation, there was a
slight Increase in complexity of the pattern postoperatively, The most
marked shift in the direction of increasing complexity of pattern was,
as might be expected from the other data, in those patients recelving
transorbital lobotomles. Preoperatively 12,5 per cent of the patterns
are in the circular, zig-zag, or multiple pattern groups. After oper-
ation, 69.2 per cent of the testsare in this group of “complex patterns.”

The thalamic group show no appreciable change and the thermic
group show only a slight increase in complexity of pattern, although
none of the tests in this latter group are in the “no movement” cate-
_ gory postoperatively, There was an unaccountable shift in the control
group as well, since 22 per cent are in the circular-zig-zag-multiple
pattern group preoperatively and 50 per cent postoperatively, The
shift in the transorbital group, therefore, maybeof slightly less sig-
nificance than it at first appears, However, the increase in the trans-
orbital group is more than five times that of the control group so that
it is still probable that the shift in the transorbital group is of real
significance,

Discussion

Although the basic nature of the autokinetic phenomenon remains
unknown, it nevertheless appears to be a valuable instrument in the
testing of psychiatric patients on at least 4 counts:

1. Since the field in which movement is produced is almost com-
pletely unstructured, the complexity with which the patient organizes
it (i,e., the nature of the autokinetic pattern) may provide some meas-
ure of ability in this respect.

2, There are no adequate tests for measuring a patient’s “produc-
tivity” and it may be that the total distance of the line drawn in re-

sponse to autckinetic stimulus gives at least an approximation of this
function.

3. The close relationship between conceptual and perceptual con-
tent has been noted by cthers and it is quite possible to entertain the
hypothesis that the perceptual field is just as severely disturbed in
mental disease as is the conceptual field. The response to the stimu-
lus circle may provide some measure of this distortion,

4, Lack of autokinetic movement may provid i
of failure of “responsiveness” to extern:zl 1s)timulr’. @ rough Indication

LOW “ORGANIZATIONAL” CAPACITY. The relativ
the patterns drawn may indicate that even if res
ceptual stimuli, it is of a minimal type. The p
ing the autokinetic pattern in the face of a ve:
entirely different configuration seems of greal

e “‘simplicity” of
ponse is made to per-
erseveration of repeat.
ry real stimulus of an
t value in understanding
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schizophrenic thought processes. The circular, repetitive nature of
schizophrenic thinking makes it possible for these patients to drawa
straight line,which has been percelved asthe autokinetic pattern, even
when a circle is objectively presented. The ability to “organize” is
notably reduced in many schizophrenics, particularly in hebephrenics
who constitute the majority of the present group of patients, Even
when there are “systematized delusions” the organization of the mate-
rial is very rigid, inflexible, and at an extremely “simple” (one-sided)
level of complexity. The autokinetic pattern seems to provide some
quantitative measure of this capacity,

REDUCTION OF “PRODUCTIVITY.” The reduction of total distance
drawn in response to autokinetic stimulation in the schizophrenics, as
compared to the controls, has previously been demonstrated by Voth.
His data contained this informatfon but he makes no comment upon it.
Psychophysiologically, this may indicate a lack of “productivity”
which can be at least crudely quantified. There is some evidence that
this indicates possible reduction in active cortical tissue. Teuber
and Bender (*48) found reliably consistent reductions in “apparent
motion” after cerebral lesions and it is possible to conceive that in
schizophrenics there has been functional reduction in the amount of
active cortical tissue, i

“DISTORTION” OF REALITY. If the assumption is made that dis-
tortions in the perceptual field are even roughly proportionate to dis-
tortions in the conceptual field, the degree of failure in properly re-
producing the stimulus circle may provide an index of the reality dis-
tortion. The hypothesis as to the interrelationship of these 2 fields is
in need of considerable verification but such work as that of Benedek
and Angyal is highly suggestive,

The physical distortions of the external world in schizophrenics is
considerably greater than is generally realized. When specifically
looked for in a series of patients admitted to the Veterans Adminis-
tration Hospital, Lyons, New Jersey, it was discovered by Dr, Eugene
Revitch and Nathan 8, Kline, that almost allof them had fairly marked
perceptual disturbances {e.g., “the floor seems to tilt,” “objects look
sort of wavy,” “voices fade and get louder”).

DECREASED “RESPONSIVENESS.” The relative scantiness of dis-
tances drawn in response to the stimulus circle as compared with
Thurstone’s subjects may be a type of measure of failure in “respon-
siveness”® of schizophrenic patients, Schilder has frequently pointed
out (as have Kohler and others)that aperception invariably “calls for”
a motor response. The relative quantifiable apathy of this response,
as well as its distortion, may be of real importance in understanding
the nature of the schizophreme process., That this response is not
altered by any of the operative procedures 1s not surprising, since
none of the patients were really improved to any considerable extent



VESTIBULAR FUNCTION AND AUTOKINESIS 145

in the course of this project. It would be of extreme Interest to test
whether a change was in the dircetion of normality in patients who did
improve. Even though we do not entirely agree with Voth’s formula
("47), it is probably reliable enough to Indicate that there is such a
trend toward more typleally *normal® responses in patients who do
improve, The subjective *release” inthe patients recelving trans-
orbital lobotomtes didnot extend to the spherewhich {nvolved relation-
ship with reality,

CHANGES FOLLOWING TRANSORBITAL LOBOTOMY: Althoughauto-
kinetic tests were administered only postoperatively to the patients in
the first project, the most striking feature observed was that the 7
patients after receiving prefrontal lobotomies showed no autokinetic
movement whatsoever, Since they were not tested preoperatively, it
is impossible to determine how much of a change occurred. Invery
marked contrast, the transorbital lobotomies produced a statistically
reliable increase in amount of movement perceived. To attempt to
explain this in terms of specific pathways involved would be sheerest
conjecture at this point, but the evidenceseems clear-cut that the pre-
frontal lobes have a direct bearing upon the autokinetic reaction, The
failure of patients who had destruction of cortical tissue alone to show
this response might indicate that the neurologic mechanisms Involved
were mediated by the more deeply placed association pathways,

The marked difference between the transorbital group and other
groups, when the formula score is used, confirms this impression.
Unfortunately, the number of patients receiving thermocoagulation is
too few to satisfy statistical criteriaas to the significance of the shift.

The marked increase in subjective movement immediately follow-
ing operation in patients recelving transorbital lobotomies confirms
the somewhat more objective evidence of the total distance drawn.
Perhaps this subjective feeling of “release” is demonstrable in other
spheres as well. Subsequently, there is some return of “inhibition”
since the second postoperative estimate is consistently less than the
first, The Interesting fact that the total distance drawn increases at
the same time as the subjective estimate decreases may be one illus-
tration of the “ataxia® between the sphere of sensation or feeling and
that of motor performance,

Explanation of the failure of consistency in color description in the
transorbital group is puzzling., The initial color response is much
less “objective” than inthe control patients and it may be that the
feeling of .'TeleaSE’ encourages internal *freedom” in the perceiving
of colors in contrast to the relative perseveration preoperatively.

Although no direct contribution is made to the question of origin of
the autokinetic response, it does appear very probable as a result of
the present study that the granular frontal cortex has a direct modify-

ing influence upon perception of autokinetic movement,



Chapter 8
THE DESIGN OF THE PSYCHOLOGIC INVESTIGATION
Joseph Zubin

The basic problem of evaluating the psychologic changes accompa-
nylng frontal lobe operations probably will not be solved solely by
psychologic methods. The cooperation of all the medical sciences as
well 25 of the cognate basic sclences is essential for a solution of the
fundamential problems which psychosurgery has ratsed. Within the
fleld of psychology itself all the techniques that psychologists have
evolved In thelr varfous specialties as well asthose that they can bor~
row from adjacent {ilds must be mustered for the attack on this prob-
lem. The basic function of the psychologist dolng research with psy-
chosurgery patients may be described as the introduction of quantita-
tive measures for the selection of patients who may benefit by the
operation and for estimating changesin behavior following frontal lobe
aperations.

The changes brought about in the sensory, motor, and perceptual
spheres by a braln operation can be readily measured with the tools
and techniques of the psychophysiologist and the psychophysieist, It
is important to bear in mind that psychosurgesy patients are either
psychotic or severely neuratic to begin with. The relative role of tis-
sue removal in bringing about an improvement must be weighed
agafnst such factors as amelioration of psychotic processes, oscilla-
tion in psychoses, and even spontaneous improvement possibilities.

The selection and development of psychometric tests, interview

techniques, and observational pracedures are other aveas which chal-
lenge the psychologist entering upon the evaluation of psychosurgery.
Most of our present day fechniques have been developed with normal
persons. The usual testing of the psychotic and the severely newrotic
patients with these procedures is primarily for diagnostic purposes,
Tests of atnormal behavior itself must be adapted for each type of in-
vestigation, Even such simple materials as memory or perceptual
tests, which have been developed with normal persans are not directly
applicable to those who are altmormal, With the exception of a few
standardized tests such as the Wechsler-Bellevue, all tests in the
present battery were specially devised. The advantages of new meth~
ods are clear bul they bring with them questions of standardization,
reliability, and validity which are not easy to answer without 3 con-
siderable amaunt of preliminary work.

146
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The cvaluation of the therapeutic outcome of psychosurgery pre-
sents a very difficult problem to the psychologist. The general effect
of the “total push” to which all of the patients had been subjected also
entered to confuse the issue, Furthermore,the roleof the psychologic
impact of the operation itself astde from the physlologic changes which
it produces had to be consldered, How much of the temporary or even
permanent improvement is attributable to the psychologic expectancy
or hope induced in the patient, in his family, and in the medical in-
vestigators? All of these factors needed scrutiny,

The relation of the preoperative personality of the patient and his
attitudes towards the operation were important variables to be con-
sidered inthe evaluationof outcome. Individuals with highly developed
personalities and with capacities of a high order might possibly be
altered by operation at a much greater cost to their capacities than
patients whose initial level was low, In such cases it became impor-
tant to weigh the eventual results against the cxpected losses. Pa-
tients who have very little to lose but whose well-being might be in-
creased by operation presenta different problem of psychologic evalu-
ation than do patients whose initial capacity is high,

The statistical methods for evaluating the results of any method of
"therapy have heretofore depended largely on group methods in which
the individuals undergoing the operation were regarded as a sample
representingagiven groupof patients and the outcome of the operation
was generalized for the whole group and each of its individual mem-
bers, This procedure had many shortcomings when applied to the
evaluation of brain-operated cases, The patients selected foropera-
tionwere not a random sample representative of any patient population on
a segmentof such population, They were usually selected on the basis
of availability and consent of relatives and absence of any physical
contraindications to the surgical procedure. What generalizations can
be drawn from a sample obtained in such an arbitrary manner, and
how one can obtain satisfactory control group of patients remains an
unresolved issue.

So far as the statistical methods of evaluatfon are concerned the
observation of Von Mises (*47) is relevant, <“It remains an invari-
able fact, dominating all problems in mathematical statistics, that no
Substantial inference can be drawn from a small number of observa-
tions if nothing is known ‘a priori,” i.c., preliminary to the experi-
ments about the object of experimentation.”

Since some of the proposed operative surgical procedures were
new, a repetition of some tests and techniques on the new variety of
Operations might lead to new findings, The ever-increasing crop of
problems released by the wide-spread use of lobotomy, and of topec-
tomy, as well as other varieties of brain operation was carefully
sifted and the following procedures were selected: (1) psychometric
functions, (2) complex mental functions, (3) attitude evaluation (4)
observational studles, and (5) psychophysiologic functions. !

The psychometric procedures consisted of 2 intelligence tests
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(Wechsler-Bellevue and the Porteds Maze) and 2 sorting and shift
tests (Weigl and Homograph tests). The intelligence tests were se-
lected in order to obtain a baseline for the preoperative intellectual
level of the patients and to note whether any temporary or permanent
changes occurred in intelligence. The sorting and shift tests were
introduced in order todetermine whether the newoperative techniques
produced a temporary decrement in performance on these tests,

The complex functions sampled in this investigation were memory,
learning, maintenance of set, and perceptual functions, Some of these
functions had been examined in the first Greystone project but the
experimental procedures were modified so as to remove some of the
difficulties which had been previously experienced. Other procedures
had never been tried before with psychosurgery cases but were intro-
duced because of claims and observations -reported by other investi-
gators.

Attitude evaluation (Anxiety and Complaint inventories) had been
undertaken in the {irst Greystone project and led tothe important con-
clusion that anxiety reduction seemed to be the most important under-
lying change resulting from brain surgery. In order to examine this
hypothesis further, carefully constructed controlled interviews utiliz-
ing a standard interview technique.of the type used by Kinsey gt;a.l.,
(’48) were prepared and applied to the patient group.

In the observational studies the patient was asked to walit in a pre-
arranged room for his next appointment. During his 20-minute wait
he was observed from behind a one-way screen and descriptive notes
of his behavior were recorded. The responses of the patient while
alone and whenincompany of another patient were contrasted preoper-
atively as well as postoperatively.

The psychophysiologic area sampled the functions of vision, audi-
tion, somesthesis, and kinesthesis, These functions which are among
thosefor which exact s by standard techniq were pos-
sible, were investigated by the use of various tests to ascertain any
reflections of brain operation in such spheres of behavior.

EXPERIMENTAL DESIGN

The experimental design for the psychologic techniques differed
considerably from those ordinarily used in study of brain-operated
patients. Until very recently only postoperative measures were avail-
able and inferences regarding possible deterioration or decrement in
function were made on the basis of assumed preoperative functioning
or by comparison with a more or less equated control group. Recent
studies have introduced preoperative measures to serve as baselines
for the postoperative results, viz., the first Greystone study. Here
both preoperative and postoperative measures were available for the
operated group as well as for a matched control group, Although the
latter design was an improvement on its predeces. o ot
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had several shortcomings. First, when a control group is matched
with an operated group, the matching can be done only on the basis of
a limited number of variables. For the majority of variables the
groups remain unmatched, Conscquently certain statistical devices
must be utilized to remove initial inequalities in the operated and con-
trol groups., At times these statistical devices are adequate, but in
some situations they are totally inadequate. Second, even onvariables
for which the 2 groups were matched, the intraindividual variability in
behavior which is so characteristically different from patient to pa-
tient, remained uncontrolled, In orderto circumvent these difficulties,
it was decided to develop a new design in which each patient would
serve as his own control, Two preoperative and 2 postoperative
measures were obtained on most tests, The availability of 2 preoper-
ative scores provided not only 2 more stable measure of level of per~
formance, but it also gave an estimate of the range of intraindividual
variability.

Because of limitations beyond the control of experimental design,
the control group could not be adequately utilized, Too few cases
were available, and the degree of correspondence between them and
the operated group was not close. However, in several instances the
availability of several preoperative measures on these controls pro-
vided a firmer basis for evaluating the outcome of the operation,

In order to identify the various testing procedures, the following
system was devised. In referring to a given test, the number of days
it preceded or followed the date of the operation was noted, Taking
the operation day as day zero, preoperative testings were designated
by a minus sign preceding the number of days before day zero, while
letters following the numbers indicated the sequence of the test appli-
cations, Thus -60A means that it was the first application of the test
(A) and that it was given 60 days before the operation, while +10C
would mean the third application of the test(C) given 10 days after the
operation.

SELECTION OF THE PATIENTS

Each of the patients who had been selected for the project was
studied by each of the examiners with a view to determining the pa-
tient’s capacity in the various psychologic tests, Test results were
evaluated individually for each test performance of each patient, If
the performance were not thought by the examiner to be a fair repre-
Sentation of the patient’s ability, the particular test results were
thrown out and a new attempt made to securea representative perfor-
:}3&1‘0&. g st:’ch absatisfactory record could not be obtained, no record

e patient’s al i
i, Ifjullow. s ability on the test in question is given in the reports

The background data for the patients include

reports which follow are given irll) Table 5. ded In the psychologic
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It will be noted that the patients were primarily drawn from the
fourth decadeof 1ife, Thelr preoperative 1Q averaged 88, The average
length of hospitalization was about 6 years., All of the patients were
diagnosed as schizophrenla (usually hebephrenic schizophrenia),

Since it was expected on the basis of the first Greystone project
results some tests would show a transient change during the first 3 to
6 weeks after operation, certain of the tests were repeated within10
days after operation, but gencrally speaking the testing dates were
-60A, -30B, +30C, +60D. The actual schedule varied somewhat from
test to test,



Chapter 9
PSYCHOMETRIC STUDIES

Daniel Elvin Sheer and Margaret Shuttleworth
Assisted by Harriet Berman Stopol,
Jeanne Fallers Turney, and Violet Hamwi

This chapter presents the results of psychometric and related test
procedures administered to the operated and non-operated or control
patients, Although a wide varlety of psychometric procedures has
been used previously in the evaluation of frontal lobe surgery, no clear
indication of any lasting changes have been reported. (See Columbia
Greystone Associates ’49, for a review of earlier findings.) Thenum-
ber of studies in which preoperative test scores were available is
relatively small however, and when they were available, comparisons
were usually based upon a single administration of a test, The ex-
perimental design in the present study, by providing for 2 preoperative
measures for each of the tests, has established a more adequate pre-
operation baseline with which postoperation test performances can be
compared,

Temporary or transient changes in the immediate postoperative
pericdfollowing brain surgery havebeenobserved in the Porteus Maze
test (Porteus, '44; Porteus and Kepner, '44; Porteus and Peters, '47;
H. E. King, ’49), the Homograph (Capps) test (Malmo, ’48; Beechley,
et al., ’49) and in the Weigl Sorting test (W. R. King, *49), These 3
test procedures were employed in the present study to investigate the
nature of the temporary changes through a more extensive qualitative
analysis of the tests,

The Wechsler-Bellevue Intelligence test was selected because it is
the most widely used method for evaluation of the intellectual perform-
ance of adults, and also because it provides separate scores for a
number of subtests, thus affording opportunity for independent evaloa-
tion of a variety of different tasks.

The Wechsler-Bellevue and Porteus Maze are standard tests in the
area of general intelligence and the Homograph and Weigl in the area
of sorting and shifting ability. Minor revisions were made in the ad-
ministration and scoring of the Weigl and Porteus tests, and a modifi-
cation of the Homograph test was developed to insure greater homo-
geneity in the stimulus words.
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EXPERIMENTAL DESIGN

The general design called for 2 preoperative tests and 2 postoper-
ative tests. The preoperative tests were given approximately 80 days
and 30 days prior to the date set for operation. The postoperative
tests were generally given 30 and 60 days postoperatively except in
the case of those tests where transient immediate postoperative effects
were anticipated. In such cases the retesting was done 10 days after
the operation.

The same test forms were used preoperatively and postoperatively
because no duplicate forms wereavailable, Inthe caseof the Wechsler-
Bellevue, Form I was administered at an extra testingperiod 6 months
postoperatively. )

The psychometric tests were given to all of the 28 patients who
were included in the second Columbia-Greystone project. (See fig. 6
and Table 5 for basic data,) Since the operative procedures varied
considerably ‘the data are to be presented in subgroups divided in ac-
cordance with the surgical procedures. These consisted of the follow-
inggroupings: (1) venous ligation (VL), (2) transorbital lobotomy (TO),
(3) thermocoagulation (TC), and {4) thalamotomy (TH). A preliminary
examination of the results indicated that the venous ligation group
contained a subgroup which differentiated itself from the rest because
of a difference in the operative procedure. This group (VL-I) con-
sisting of 4 patients was treated as a separate group in the analysis
of the data, “In these four cases allthe cortico-dural veins that could
be seen from 2 cm. caudal, to the tips of the frontal pole as far back
as 5 cm, caudal to the coronal suture (measured along the medial and
superior edge of the cerebral hemisphere) were occluded. In case B1
the superior longitudinal sinus had to be ligated 2 cm, caudal to, and
again 4 cm. rostralto the coronal suture, which was the only effective
way of controlling bleeding from four veins flowing into the sinus be-
tween these two points. In the next seven cases (VL-II) no cortico-
dural vein was occluded more than 2 cm, caudal to the coronal suture,”

(General Communication No. 8, January 31, 1948, Columbia-Greystone
Project 11.)

INTELLIGENCE TESTS

The effect of surgical interference in the brain on intellectual per-
formance is of great concern to both the clinician as well as the re-
Search worker, The former wishes to know whether the operationre-
duces intellectual performance and the latter is interested in discover-
ing relationships between the brain and mental functions. The ex-
Perimental literature on frontal lobe function divides itself into 2 parts:
animal studies and clinical studies utilizing testing techniques. The
\S)tudies on animals in delayed reaction and problem box situations have

€en summarized by H. E. King ("49). Several other studies throw
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additional light on the nature of the losses following frontal lobe oper~
ations, With lesions restricted to the frontal third of the cortex in
rats, Loucks, ('31) and Morgan and Wood {*43) found a loss of the ca-
pacity for delayed aiternation, and Stellar, et al., {'42) found a loss of
the ability to estimate distance in a complex maze. Harlow, etal.,
(48} working with monkeys, showed a loss in object discrimination
learning, discrimination-reversal learning, complex discrimination-
reversal learning, and patterned multiple string tests with bilateral
extirpation of the frontal lobes, The evidence from the laboratory
studies seems to indicate that impairment of the frontal lobes is as-
sociated with some “deficit” in retention of recently formed hablts
(which can be relearned), and in specific learning defects in certain
situations.

The results of previous studies with human beings have also been
summarized by H. E, King ('49). Since his review, several studies
have appeared which reposrted decrements in inteflectual functioning
concomitant with brain operations, Koskoff, et al., (*48) in a study of

.5 cases of lobotomy for the relief of intractable pain found that the 1Q
onthe Wechsler-Bellevue test Form 1, declined 20.4 points, thedecre~
ment occurring in both the Verbal as well as the Performance scale
1Q's. Malmo (*48) utilized Form I of the Wechsler-Bellevue preoper-
atively and Form I postoperatively on 6 psychoneurotic patients, one
of whom underwent a gyrectomy while the othersunderwent lobotomies.
Hereported a significant loss in general intelligence, Inanother series
of 9 psychoneurotic patients, 3 of whom underwent gyrectomies and B
lohotomies, the Stanford-Binet Vocabulary test was used and againa
significant decline in inteiligence was noted. Finally, Yacorzynski,
et al., (48) reported a marked intellectual decline onboth the Wechsler-
Beltevue, Form I and the Stanford-Binet, Form L, in one psychiatric
patient who underwent a bilateral lobotomy., This study is of method~
ological interest in that it §s the first to report 2 preoperative tests.
Since previous investigations of the effects of brain operations on in-
tellectual functioning report conflicting results, an attempt was made
in this study to control as many of the variables as possible in order
to provide a definitive answer to the question of the relationship be-
tween brain aperation and intelligence.

WECHSLER-BELLEVUE TEST OF ADULT INTELLIGENCE, Form I
of this test was used twice preoperatively, 2 months and one month
before operation, to obtain a more stable and representative measure
of the preoperative intellectual level as well as the range of variation
of the measure itself. The immediate postoperative period was per-
mitted to pass without retesting to avold the complication of the pos~
sible transient effects that pceur in some tests during that period,

Form I was given 4 times, twice before operation (-604, -30B) and
{wice after operation (+90C and +120D). In order to evaluate the ex-
pected practice elfects arising from 4 repetitions of the same test
Form II was administered 6 months after operation {+180E),
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PORTEUS MAZE TEST. Porteus ('44), Porteus and Kepner ("44), and
Porteus and Peters ('47) have shown that in the immediate postoper-
ative perlod, patients with frontal lobotomics tend to lose In mental
age score but regain this loss scveral months alter operation. H. E.
King ('49) described the same phenomena in topectomy patients. A
similar pattern of temporary loss followed by recovery was observed
in a study of thiamine deprivation by O’Shea, et al., (42). Since this
pattern of loss and subsequent recovery has been observed in a wide
variety of {frontal lobe operations and in other types of interference
with brain function, the likelihood that this alteration is related to any
speclfic brain area is exceedingly doubtful. A further test of the gen-
erality or specificity of this phenomenon could be made in the present
study since a wide variety of surgical procedures were utilized.

The materials used were the Porteus Mazes (Vineland Revision),
which are paper and pencil mazes graded in difficulty from a mental
ageof 5 to 17 years (Porteus, '33; Porteus, '42), The standard in-
structions were modified in accordance with the findings made in an
unpublished preliminary study conducted by Dr. Sarah Anderson with
adult psychotic patients.

The following modifications inadministration were founddesirable;
The Porteus instructions for years V and VI which are given in terms
suitable for a childish age range, were modified to make them more
adaptable to adult subjects. The injunction against pencil-lifting was
introduced at year VI instead of at year V in order to eliminate con-
fusion. In addition, the warning against pencil-lifting was repeated
whenever an infraction occurred and the frequency of the pencil-lifting
score obtained under these conditions provided an indication offailure
to follow directions. The criterion for terminating the test was es-
tablished at the level of 3 successive year-failures. The range was
extended by adding the Adult II maze and allowing 4 trials for it, or a
maximum credit of 2 years, Our credit allowance for the trials of
Mazes XII and XIV totals the same as that given by Porteus but we
have separated these 2 mazes treating each separately rather than
combining the 2 mazes in trials and credits as in Porteus’ instruc-
tions. Qur credit allotment for Mazes XII, X1V, Adult I and Adult II
Was as follows: If a subject passed one of the mazes on the first trial,
2 years credit was allowed; if it required a secondtrialto pass, 1-1/2
years credit was given; on a third trial pass, one year credit; and on
a fourth trial pass, one-half a year credit. The allotment of creditfor
::l:eecl mazes of years V to XI inclusive is as in Porteus’ standard pro-

ure,

In the event that the subject failed both trials for Maze V, he was
credited with 4 years, If the subject failed both trials for Mazes Vv
VI, and VII his maze performance score was 4,0, although his scoré
migh-t have been anywhere between 0 and 4, The above changes in
Scoring and procedure increased the maximum total score from the

Standard value of 17 to 19. This revised score was d
. esignated «
Maze Performance Score.” h o e
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Since loss of planfulness has been regarded as one of the possible
outcomes of psychosurgery, the degree of planfulness exhibited by the
patient before entering the maze and his planfulness within the maze
was rated, and recorded. The rating for preliminary planning was ob-
tained by estimating the time interval elapsing between completion of
instructions and acteal movement of the pencil. It was not always
possible to determine from observing the patient whether the initial
delay was due to planning or to psychotic preoccupation. Consequently,
this score is more in the nature of a measure of reaction time rather
than pure planfulness and has been designated as the “Initial Delay
Score,” Since it was difficultto measure this interval withastopwatch
without making the patient aware that his delay in entering the maze
was being recorded, only estimates of the initial reaction time were
taken. These were rated as 0, for no delay or immediate entry Into
the maze (0"-4"); 1 for short hesitation (5"-12"); 2 for average delay
(13"-35"); and 3 for long hesitation (36" and above). The total score
for initial delay was obtained by adding allthe initial delays and divid-
ing by the number of mazes entered.

As a measure of intramaze planning, the number of pauses made
by the patient after entering the maze were recorded. All pauses of
one second or longer duration were recorded as indications of intra-
maze planning, This rating will be referred to as “Intramaze Delay.”
Short pencil stops which were due to mechanical reasons, such as
roughness in the surface of the paper, are not recorded as intramaze
delays., One problem in determining intramaze delays which arose
with some patients was the tendency to make a series of complete
stops of at least a second’s duration with perhaps one-quarter to one-
half inch pencil lines between stops. When such a series of stops and
beginnings are very close together and seem to be due to the same
planning period on the subject’s part only one intramaze delay wasre-
corded. It occasionally occurred that 2 separate stops were made
which were very close together but which really represented 2 planning
periods, the one just before the subject entered an opening and the
other just after passing through the opening. Such stops, which really
represented 2 separate plannings, wererecorded as 2 pauses, although
the pencil may have moved a little more than one-half an inch between
the 2 stops. No intramaze delay was recorded for stops made by the
subject after the subject had entered a blind alley.

These intramaze delays were tallied on the scoring sheet as they
occurredduring the particular trials. The finalintramaze delay score
is the total of all intramaze stops throughout the entire test (exclusive
of Maze V), divided by the number of mazes entered.

The tests were administered 4 times, at -60A, -30B, +10C, and
+90D. ‘The 2 preoperative administrations of the tests provided a
measure of intraindividual variability by which the reliability of the
anticipated postoperative ch could be d. Furthermore,
after 2 administrations, the likelihood of marked practice gains in the
test is very small.
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Twenty-three patients in the operated group and 6 unoperated pa-
tients were tested.  Although the group of patlents selected for surgery
contained several severely disturbed cases, the Porteus Maze test was
short enough and sutficiently interesting to evoke cooperation {from all
but one of the paticnts,

Results

WECHSLER-BELLEVUE TEST OF ADULT INTELLIGENCE ANALY-
SIS, The results obtained with this test are given in Table 6.

The initial level of the varlous subgroups varled in IQ from 71 to
99 on the Verbal scale and from 62 to 90 on the Performance scale.
These ranges did not change materially with the progress of the test-
ing periods, Those patients who received the transorbital operation
were lowest both before and after operation, while the non-operated
group stood highest.

In order todetermine whether the effect of the operative procedures
resulted in a lasting alteration of intellectual ability, the initial pre-
operative level at -60A was compared with the last postoperative re-
test on Form 1 at +120D, The results indicate that there is no decline
below the initial preoperative level In any of the operated groups on
any of the scales,

Since the comparison of preoperative and postoperative results on
Form 1 is subject to the influence of practice effects arising from the
4 repetitions of this test, a more crucial comparison can be made be-
tween the initial administration of Form I and the administration of
Form II at the +180E testing. This comparison also indicates that no
lasting intellectual decline occurred in the total operated group,

The 4 cases in the severe venous ligation (VL-I) subgroup showed
a decline on the Verbal scale at +90C on Form I of 4.75 IQ points be-
10w their initial preoperative level.

It may be concluded that with the exception of the group of patients
who recelved an extensive venous ligation (VL-I), no lowering of in-
telligence below the initial preoperative level occurred in any of the
operated patients,

An examination of the testto test results indicated a striking prac-
tice effect in ayl the groups. There was a consistent gain for each
Broup beyond the initial preoperative level on all 3 scales, with the
€xception ofthe VL-I subgroup as previouslynoted, Therelative gains
i‘;"t:’,a:;‘ groupon the 3 scales are graphically demonstratedin figures

Figure 47 shows the gains for the Full-scale IQ. In order to pre-
vent the differences in the initial level from obscuring the graphic
comparisons, each graph is drawn with its Initial level at the zero
point, and only gains and losses above the initial level are plotted in
the graph, The 2 thermocoagulation and 2 thalamotomy patients gave

marked variability throughout the testing series and hence are not in-
cluded op the graph.
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160 PSYCHOSURGICAL PROBLEMS

The 4 groups generally showed equal gains preoperatively, After
the operation, however, the operated groups tended to fall behind the
control group in their gains. The greatest discrepancy from the con-
trol group’s performance was shown by the VL-I group. All of the
groups show a steep decline in score at the last testing period when
Wechsler-Bellevue, Form II was used. The continued practice effects
on Form I had inflated the scores of all the groups spuriously. Since
much of this practice effect could not be transferred to the new form
of the test, the score on the latter showed an apparent decline.

Figure 48 gives the data for the Performance scale IQ. In this
scale the operated groups fell behind the control group in their post-
operative gains. The VL-I group again showed the maximum loss in
comparison to the control group.

The data for the Verbal scale IQ are presented in figure 49. The
previous 2 graphs showed a consistent advantage for the control group

GAINS OR LOSSES IN 1Q POINTS ON VERBAL TESTS
WECHSLER—BELLEVUE SCALE

—T—T T T g
-60a -308 © 430G 41200 +180E

FORM I FORMIT
TESTING PERIODS IN DAYS

FIG 49. The changesin IQ points made on the Wechsler-
Bellevue scale of Adult Intelligence, Forms I and II, {Ver-
bal scale) by the various operative groups and contrel pa-
tients, at each of the 5 testing periods.

in its postoperative gains, but no such consistent advantage appears
in the Verbal scale. The less complete venous ligation (VL-I} and
transorbital subgroups show no consistent deviation from the control
cases in postoperative practice gains on the Verbal scale. The VL-1
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subgroup gained more than the control group preoperatively but they
deelined below their initfal preoperative level on both Forms I and 1T
after operation, The graphic analysis indicates a conslstent discrep-
ancy between the operated and unoperated groups in practice gains on
the Performance scale. Tq determine the magnitude of thisdifference,
the preoperative and postoperative gains on the Performance scale
were analyzed statistically, This analysis is given in Table 7.

Table 7

PREOPERATIVE AND POSTOPERATIVE GAINS ON FORM I
OF THE PERFORMANCE SCALE 1Q OF THE WECHSLER-BELLEVUE
TEST FOR THE OPERATED AND CONTROL PATIENTS

Gains Difference

Groups N Preoperative Postoperative
-30Bless-00A  +120Dless-30B

Operated 18 8.67 3.95 472
Control [ 8.50 8.15 0.35
Difference 0.17 -4.20 4.37
Critical Ratfo 2,68

Although both the operated as well as the control group benefited
equally in their preoperative practice, each gaining about 8.5 1Q points,
their postoperative gains differ significantly., While the control group
continuedto gatn 8.15 pofnts inthe 2 months followingthe date of oper-
alion, the operated patients gained only 3.95 points in that period of
time, The difference betweenthese gains is significantonthe .05 level.

Practice effects may be divided into 2 parts: (1) those which are
Specific to the particular items in Form I and which benefit from
memory of previous administration of that form, and (2) those which
are independent of the specific content of Form I but which reflect
gir;elaral familiarity with the material which characterizes the Wechsler-
an evue test, These general practice effects gainedin Forml, are in

Probability transferable to Form II
quel:t Table 8 the initial administration of Form I, free of the subse-
whi hpractice, 1S compared with the final performance on Form II

c §hould also be relatively free from the influence of specific fa-
miliarity with Form 1.
ihevi}:;ttl the practice effects on Form I are deflated in this manner,
Operatedml patients still show a marked advantage in gain over the
the Fal] Broup on the P.erformance scale and to a lesser degree on
operat d-smde. There is again no consistent deviation between the
ated and control groups on the Verbal scale.



PSYCHOSURGICAL PROBLEMS

162

08°L + 09°86 08°06 09'01+ or'LG 08°98 0z'g+ 08’86 09°g6

S TOMINOD
05°g + 0S'SL  00°0L 0g'g+ 00°54 0599 051+ 00'8L  03'9L g HL
00°TT+  00'8L  00'Se 00y + 0099 0029 0PI+ 0098 00l 1 oL
00°5 + £9'69  £8°'%0 10°9+ 1919 99°19 152+ WL 9L s oL
00 + wee 106 822+ 1826 62°06 erg+ 00'%6 4816 L o-1A
05°1- 00'88  05°68 002+ 00'68 00°L8 05'9- sL'98  62%6 A

2JUIINA I W0 [ WI0Z  FDUAMANIA [ WIS JWIOL  9OUAIdJRG [ wWIod [wiogd N onbumoay
F08T+  VO09- 081+ Vo~ q08L+ V09~ arpeaado
B TTIVIS-TTAL BI FONVIHOIY ad O TVaHIA

SANOUDENS XF QIZXTVNY (F081+) HILVT SHINOW 8 QANIVLEO Il WHOJ ANV °
(V09-) NOLLVHISININGY LSHIJ LV QENIVIEO0 SLIINSEY [ WHOJ SNATTIIE-HTISHOAM

8 31qelL



PSYCHOMETRIC STUDIES 163

This discrepancy between the control and operated groups on the
Performance scale of Form II was statistically analyzed. The control
group gained 10.6 1Q points from initial to final tests, while the venous
lgation and thalamotomy groups gained only 3.53 points. This dif-
ference was Statistically significant on the .05 level (C.R.=2.35). Itis
clear that the operated patients Inthis group transferred a greater
proportion of their practice gains from Form I'to Form II than did the
control group. The specific practice effects in Form I as well as the
general practice eliects from Form I to Form T are less apparent in
the operated group than in the control group.

The VL-1 group not only fell behind in practice gains on the Per-
formance scale but also actually declined below their initial preoper~
ative level on the Verbal scaleon Forms I and II. The data wastreated
statistically to determine the reliability of this decline. Table 9 shows
the preoperative and postoperative gains and losses in both the VL-I
and control cases on Form L.

Table 9

PREOPERATIVE AND POSTOPERATIVE GAINS ON THE VERBAL
SCALE OF FORM I OF THE WECHSLER-BELLEVUE SCALE FOR
THE VL-1 AND CONTROL GROUPS

Gains Difference

Groups N Preoperative Postoperative
-30B less -60A  +120D less -30B
.

VL-I 4 +5.25 -3.25 -8.50
Control 6 +2.00 +3.00 +L.00
Difference 3.25 -6.25 -9.50
Critical Ratio 112

The VL-I subgroup gained 5.25 points during the preoperative pe-
riod but lost 3.25 points in the postoperative period, showing a net
loss of 8.50 IQ points. The control group gained 2.0 points in the pre-
operative period and 3.0 points in the postoperative period, showing a
Bet gain of 1.0 IQ points. The difference betweenthe 2 groups is, how-
ever, not statistically reliable.

A comparison of the net gain between the initial Verbal IQ {Form 1)
and-the final Verbal IQ (Form H) for the VL-I and control cases was
made. The non-operated group showed a gain of 2,20 points while the
VL~.I p_vatlents showed a loss of -6.50 IQ points. This difference was
Stasxshcally significant on the .05 level (C.R.=2.59), indicating that a
reliable decrement had taken place in the VL-~I subgroup.

1t is interesting to note here that when the specific practice effects
Present in the repeated retests with Form I are removed it is possible

—
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to establish a reliable decline on the Verbal scale below initial pre-
operative level in the 4 cases of the VL-I subgroup,

In summarizing the findings on the Full-scale, Verbal and Per-
formance scales for the operated and control groups, it must be em-
phasized that there was no decrease in intellectual functioning below
the initial preoperative level, except as noted in the VL-I subgroup.
There was a significant difference in the ability to profit from prac-
ticeonthe Performance scale between the operated and control groups.

We may now turn our attention to an analysis of the subtests, The
preoperative and postoperative relfabilities of the tests are shown in
Table 10.

Table 10

CORRELATIONS FOR WECHSLER-BELLEVUE IQ’S AND SUBTEST
WEIGHTED SCORES FOR THE PATIENT GROUP'

FORM I (N = 28) FORM 1 AND I (N = 24)

Subtests Between Between Between
-60A and -30B  -90C and +120D  -60A and +180E

Verbal IQ 914 .954 .908
Performance IQ .028 .998 .803
Full-Scale IQ .931 952 -804
Information 174 .897 -827
Comprehension .844 J07 .511
Digit Span .668 528 .518
Arithmetic .871 740 L7
Similarities 847 016 L7119
Vocabulary .813 042 904
Picture Arrangement 645 539 .296
Picture Completion .823 .835 744
Block Design .818 734 614
Object Assembly .823 71 375
Digit Symbol 128 654 .61

The reliability coefficients of the scales as well as of the subtests
are consistently high both preoperatively as well as postoperatively.
The correlation between the initial preoperative application of Form I
and the application of Form II postoperatively was also consistently
high exceptfor 2 subtests, Picture Arr t and Object Assembly.
Excluding these 2 tests, it may be concluded that the operation did not
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disrupt the Tank order of ability in the group, The decrease in reli-
ability of the 2 subtests mentioned earller may beafunction of the dis-
parity in the corresponding subtests on the 2 scales.

A summary of the mean weighted subtestscoresonthe Verbal scale
for the operated and control groups is presented in Table 11.

There is no consistent trend evident on the verbal subtest scores
which might differentiate the operated and control groups. The sub-
test scores reflect the total verbal score where there was aconsistent
gain from the initlal preoperative level with no marked disparity be-
tween the operated and non-operated groups.

A summary of the mean welghted subtest scores onthe Performance
scale for the operated and control groups is presented in Table 12.
With the small number of cases available and the different intelligence
levels within the operated subgroups, it is not possible to establish
any statistically reliable difference for individual subtests. Picture
Arrangement and Object Assembly seem to show the most consistent
differences inmean gain after operation between the control group and
both the VL and TO subgroups. Block design shows a consistent de-
crease in gain after operation for the VL subgroup as compared with
the control group, while the TO subgroup shows a comparative in-
crease,

1t is interesting to note that where the reliability is lowest between
Forms Iand I (Picture Arrangement and Object Assembly), there is
also a greater divergence between the operated and control groups.
The VL-1 subgroup, as previously noted, showed a decrease postoper-
atively on the Verbal scale. A comparison of the mean weighted sub-
test scores on the Verbal scale between these patients and the control
group is presented in Table 13. There is a consistent decrease in all
verbal subtests except Information and Comprel ion after operation

ﬂ::i the VL-I subgroups, but the differences are not statistically reli-
able,

WECHSLER-BELLEVUE DISCUSSION. The results of this study indi-
cate.that surgical intervention in the frontal lobes does not cause any
d_eclme in the preoperatively determined intellectual level of the pa-
tient. This finding is in agreement with the reports of most previous
studies., The basis for such disagreements that did occur must be
Sought in the nature of tests used and in the intervals of time between
testing and operation as well as between the tests themselves. Gen-
:rally speaking, retests performed within the first few weeks after
hgevl‘:;ltlion a.re likely not to be representative of the patient’s level which
tooen t:chfeve 3 to 6 months after operation. The time elapsing be-
for e {1rst test and the retest may also be a factor producing dif-
the tecs(:: since memory may be involved. Furthermore, the content of
tent » Whether verbal or performance, may determine to some ex-
nAﬂl:zviffec;.f otfhthf operation on test scores.
ew e literature (H.E. King, ’49) on the effe i
brain damage indicates that the earlier StlZ(HES, whiclftitoifig;ga&xg
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Stanford-Binet Intelligence seate, which consists primarily of verbal
material reported no Increase in general intelligence. In the later
studies on frontal lobe cases which utilized the Wechsler-Bellevue
test, Koskoff {"48) in’intractable paln cases, Malmo ('48) using Form1
preoperatively and Form II postoperatively, and Yacorzynskl, et al.
(*48) all found postoperative deficits, H.E. King ("49) who reported no
general impalrment of function, nevertheless found possible impair-
ment In several of the performance subtests, One of the reasons for
this difference inresultson the Stanford-Binet and Wechsler-Bellevue
Intelligence tests may arisc from the fact that the Wechsler-Bellevue
scale Includes a wider range of both verbal and performance subtests,

The present study found evidence of an Interference withthe ability
to benefit from continued practice on the Performance scale of the
Wechsler-Bellevue, H.E. King (*49) also noted a tendency for the to-
pectomized patients to profit less from practice as compared with a
control group. Since previous studles failed to give more than one
Preoperative test, the roleof practice on test results has been difficult
to evaluate. In the present study, both the preoperative and the post-
operative practice effect could be evaluated and compared. The great-
est gain from practice appeared between the initial and the second
Preoperative tests. These gains were significant on the Performance
and Full-scale scores but not on the Verbal scale, After this initial
gain, the operated group continued to make further gains but not atthe
Same rate as the non-operated group, There was a significant differ-
ential in rate of Improvement after operation between the operated and
non-operated groups, consistent for all 3 surgical operative proce-
dures, in the performance but not in the verbal scores.

Another question that may be asked is: How well does an operated
Patient carry over what he has practiced or experienced in one situa-
ton to another similar situation? A comparison between the initial
Preoperative level on the Performance scale of Form I and Form IT
Scores indicates a lowered ability to transfer thepractice effectsfrom
Form Ito Form II for the operated patients as compared withthe non-
operated patients, There seems to be a relationship here between the
?:::r}ty of the operation and the inability to carry over practice ef-
greaste::x;l tt):e situation to another, The comparative decrement is
flonts 1 n the VL-I subgroup and least in the TO subgroup. Tl'{e pa-

! the VL-1 subgroup, not only showed a lessened capacity to
E;l;ihtom practice on the performance scores, but they also showed a
ottt af ent deficit on the Verbal scale which brought them below their
lmm!rl:u‘ené)ex'aﬁve level. H,E. King (’49) found a greater degree of
test in':e“ lasting over a longer period on the Wechsler-Bellevue
W. R, Ki Eﬂz‘,lp of topectomized patients in whom area 8 was excised.
lients. a tngnd 49) similarly found in the same group of topectomy pa-
Object S:rt ency for the number of “Marked Decrease scores” on an
over the ‘ml:tiltest to diminish in frequency as one moves rostrally
relationship £o cortex from area 6 to area 11, There appears to be a
and 4 p twee.n the posterior extent of frontal lobe involvement

ecreased efficiency in test performance.
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SUMMARY OF FINDINGS WITH WECHSLER-BELLEVUE TEST,

1. The operative procedures did not reduce the general intellectual
functioning of the patients below their initial preoperative level,

2. The rate of improvement attributable to practice, which charac-
terized allthe patients preoperatively, showed a deficit in the surgical
cases after operation on the Performance scale. !

3. The 4 patients whounderwentthe more severe (posterior) venous
ligations exhibited not only a failure to benelit from practice on the
Performance scale, but also an actual decrement below their original
preoperative level on the Verbal scale.

PORTEUS MAZE TEST ANALYSIS. The average scores for each of
the surgical groups for the 4 testing periods are shown in Table 14.

Table 14
MEAN SCORES ON THE PORTEUS MAZE TEST EXPRESSED AS

YEARS OF MENTAL AGE FOR THE DIFFERENT TEST PERIODS
AND VARIETIES OF OPERATIONS

Testing Perlod Immediate

Operative Postoperative Loss
Technlque N -60A ~30B +10C +00D ° (-304) less {+10C)
VL-1 4 8.4 9.4 5.5 111 3.9

VL-II 7 104 12.4 12.2 14.5 0.2

TO 8 8.5 11,5 10.7 11.4 0.8

TC 2 4.25 7.25 5,75 9.25 1.5

TH 2 9.75 8.5 4.75 7.5 4.2

All 23 8.7 10.8 9.3 11.8 1.5

Control 6 128 13.3 13.3 14.3 -.05

There are 4 questions to be answered by these data. (1) Did the
preoperative tests improve with practice? (2) Was there a drop in
score in the immediate postoperative period? (3) Was this loss re-
gained? (4) What explanation can be offeredfor the observed changes?

The operated group increased in maze performance score from
the first to the second preoperative testing by 2.1 years of mental age.
The corresponding increase in the control cases was only 0.4 years of
mental age. An examination of the surgical subgroups indicates that
all except the 2 thalamotomy cases showed the influence of the practice
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effect, 1t is noteworthy that the non-operated group performed on a
much higher level (12.8 years) Initially than did the operated group
(8.7 years), and conscquently the discrepancy in practice effect may
in part be due to the Initial incquality of the 2 groups. The data are
graphically presented in figure 50. An immediate postoperative loss

MENTAL AGE IN YEARS

PORTEUS MAZE SCORES IN TERMS OF

-4 a3om oems 4300
TESTING PER!ODS IN DAYS
FIG. 50. The changes In Mental Age scores made on the

Porteus Maze test by the varlous operative groups and con-
trol patients at each of the 4 testing perlods.

oceurred in each of the groups and ranged from 0.8 years of mental
;Es in the transorbital lobotomy group to 4.7 years in the thalamotomy
nonl-!g’ with an average of 1.5 years for the wholeoperated group. The
Thpe;‘ated group showed no loss for this testing period.

baslce b;!xlimediate postoperative drop was, however, not a drop in
Operat? llY, since these scores were still above the original pre-
ot 68 evel. Only the 2 patients in the TH group and the 4 patients

e VL-I group showed a drop below the original level. The rest

gave up some of the adv:
operative practice. antage that had accrued to them from the pre-

At the final testin

eriod, -
motomy cases ree g perfod, all the patients excepting the 2 thala

overed their immediate postoperative losses and

;:’:;:‘::‘i:: make gains beyond that point. (The same pattern of im-

Who hag onls andsubsequent gain was observed in 2 additional patients
The neny ounest preoperative test and are not included in Table 14,)

on gaing a1 question to be considered is the effect of the operations

attributable to practice, The gains in the preoperative period
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(~30B) less (-90A) and the gains in the postoperative period (+90D)
less {~30B) are shown in Table 15,

Table 15

COMPARISON OF GAINS IN MONTHS OF MENTAL AGE ON THE
PORTEUS MAZE TEST BEFORE AND AFTER OPERATION

Gains Net Gain

Operative Preoperative Postoperative
Technique N  (-30B) less {(-60A) (+90D) less (-30B)  (+90D) less twce
(-30B) plus (-604)

VL-1 4 1.0 1.7 0.7
VL-I 7 2.0 2.1 0.1
TO 8 2.0 -0.1 -2.1
TC 2 3.0 2.0 -10
TH 2 0.25 -2.0 -175
All 23 2.1 1.0 -1.1
Control 6 0.45 1.05 0.6

The control group showed a preoperative gain of 0.45 points while
the entire operated group gained 2.10 points, indicating that before
surgery the operated group exhibited considerable capacity to benefit
from practice, and in fact, exceeded the control group in this regard.
Postoperatively, the control group increased its gains while theentire
operated group gained comparatively less, Comparing the preoper-
ative gains with the postoperative gains, the control group showed 2
gain of 0.60 points while the operated group showed a loss of 1,10
points. Apparently the operated group reducedthe rate at whichprac-
tice improved its performance. Whether this discrepancy in rate of
improvementis attributable to the operation or whether itis a funchon
of the difference in the initial level of the 2 groups cannot be decided
on the basis of the present data.

The qualitative ratings of performance on the Porteus Maze test
consisted of: (1) initial delay, (2) intramaze delay, and (3) pencil-lift-
ing.

The averagé rating for initial delay per maze is given in Table 16.
The results indicate that the control patients as well as the operated
tended to increase their initial delay ratings preoperatively from the
first to the second testing. But in the postoperative period the non-
operated cases declined in this rating and finally returned to their
initial preoperative level, while the operated group continued to show
longer delays postoperatively. Whether the prolonged delays are to
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Table 16

MEAN INITIAL DELAY PER MAZE IN THE OPERATED
AND CONTROL GROUPS

Operative

Technique N =00A -30D +10C +90D
VL-1 4 T4 43 1.21 1,37
VL-1 1 1.09 131 1.13 0.86
T 8 0.35 1,07 0.17 0.00
TC 2 0.10 1,36 0.00 119
TH 2 0.62 1.05 113 1.19
Al 23 0.87 0.99 1.07 1,05
Control 6 1,09 1.23 0.90 1,11

be taken as an indication of greater planfulness or of postoperative
slowing down cannot be determined from the data at hand.

The average rating for intramaze delays per maze is shown in
Table 17, Both the operated and the unoperated groups followed the
same pattern of change making only slight Increases in this delay rat-
ing in the preoperative tests, In the immediate postoperative testing
the contral group continued to increase its delay rating while the oper-
ated group decreased somewhat, but in the final postoperative testing
th‘e operated group had increased its delay rating as much above its
initial level ag did the control group. Most of the final increase in the
operated group seems to have occurred in the VL-II group. Here
again the VL-n1 group which had shown the largest amount of gain in
mental age also shows the greatest gain in intramaze delay, The VL-I
group showed a lesser delay rating than the VL-II group throughout
the testing periods,

The 1last qualitative measure is the response to the injunction
against pencil-lifting, The number of times this infraction of the rule
oceurred per maze (errors per maze) is shown in Table 18.
nun?g(:h the operated and the unoperated groups declined equally in the
10 the :‘ of errors from the first to the second preoperative testings,
declhemn;:diate postoperative testing the control group continued to
and o while the operated group increased in the number of errors

€n returned to the level of its second preoperative test,
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Table 17

MEAN INTRATEST MAZE DELAY RATING IN THE OPERATED
AND CONTROL GROUPS

Operative

Technique N -90A ~30B +10C +90D
VLI 4 1.4 1.4 1.2 22
VL-IT 7 1.9 2.0 2.4 6.0
TO 8 1.8 1.8 2.1 2.5
TC }3 1.3 2.4 0.9 3.5
TH 2 0.9 1.5 0.8 1.1
An 23 1.7 1.8 2,0 2.9
Control [ 1.7 2.5 2.7 3.0

Table 18

MEAN PENCIL-LIFTING ERRORS PER MAZE IN THE OPERATED
AND CONTROL PATIENTS

Operative

‘Technique N -904 -30B +10C +90D
VL-I 4 .33 .32 1,08 .56
VL- 7 .36 a1 Jaz2 .07
TO 8 48 .33 .26 .27
T 2 .90 .39 .25 41
TH 2 a2 .32 .50 .05
Al 23 .38 .26 .32 .26

Control 6 .32 .28 no na
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Apparently the control group benefited more from practice In this re-
spect than the operated group. The VL-I group made consistently
fewer errors than the VL-I group,

PORTEUS MAZE DISCUSSION, The patternof immediate loss followed
by subscquent recovery which was found in this study confirms the
previous findings of Porteus (*44) and of H.E. King (*49) and presents
further evidence that the observed pattern 15 not related to the re-
moval of any specific brain area or to the type of surgical operation.
The fact that it is also found in experiments involving thiamine depri-
vation would suggest that the effect is probably related to physiologic
changes of the entire brain.

Previous investigators reported a loss in the immediate postoper-
ative perlod indicating a decline below the initial preoperative level.
In the present studyonly the 2 thalamotomy cases and the 4 VL-I cases
showed such drops. This difference may be due to the preoperative
practice afforded in this study. The learning or practice in the 2 pre-
operative testing periods may have prevented postoperative declines
below the initial level. The control group improved in the last 2 test-
ings in the tendency to follow the rules against pencil-lifting set by
the examiner while the operated group failed to show such improve-
ment postoperatively. The other 2 qualitative measures did not show
such definite results. The VL-I group which showed a more marked
decline in performance postoperatively than the VL-II group, also
made considerably more errors and fewer intramaze delays.

PORTEUS MAZE SUMMARY., 1. A drop In score in the immediate
postoperative period was observed together with a subsequent recovery
of function after 3 months. The 2 thalamotomy cases, however, failed
to return to their preoperative level within the period of observation.

2. The immediate effect of the operation varied with the type of
surgical procedure but generally speaking it did not reduce the pa-
tient’s initially demonstrated capacity, although it curtailed somewhat
the gains arising from practice and familiarity with the test in the
immediate postoperative period. In the 2 thalamotomy cases, and in
::l::-rgg-l Broup an actual drop in function below the initial level oc-

3, The gains from practice in the postoperative period are smaller
in the operated group than in the unoperated group,

SORTING AND SHIFT TESTS

b ‘gollid King (*49) analyzed the “abstract behavior attitude” postulated
aryx'd A stein, into 3 underlying components: (1) shift, (2) isolation,
ehan g;ouplng. The isolation factor failed to demonstrate any
ot ges referable to brain operation in the first Columbia-Greystone

Y. In 6 of 9 cases the grouping factor showed some tendency to be
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affected when area 9 was removed, butfailed to show any change after
operation when both areas 9 and 46 were removed. The shift factor
gave the clearest indication of a change after operation with a loss in
ability to shift in 5 out of 8 patients on the Weigl Sorting test when
area 46 was ablated. .

In attempting to relate these 3 factors to the present investigation
and to previous studies, the concept of “mental set” may be introduced
as a link betweenmuch of the previous work. The grouping factor may
be regarded as dependent on the capacity to and maintain a
mental set as well as on the capacity to execute behavior in accordance
with the assumed mental set. The shift factor may be regarded as the
capacity to inhibit or eliminate one mental set in order to assume
another.

Several other investigators have applied “set” tests to mental pa-
tients undergoing brain operation and have found that specific grouping
sets as well as shift of set are more difficult for patients with frontal
lobe involvement. Halstead (*47) pointed out that frontal lobectomy
cases maintained a rigidity of set (inability to shift) despite a mount-
ing number of errors which in a normal individual would bring about
an alteration in set. Malmo (*48) on a group of gyrectomy patients
similarly concluded that the ability to adopt a set towards a goal is
dependent on the intactness of the frontal lobe, M. F. Robinson in her
study of lobotomy cases (*49) reported a reductlon in the ability to
maintain a set, and in an earlier study (*46) she maintained that shift
ability was interfered with in operated cases. In the first Columbia~
Greystone project, the Weigl Sorting test (W. R. King, ’49) and the
Capps Homograph test (Beechley, et al., 49) reported some indications
of a similar loss in the immediate postoperative period for the group
of topectomy patients. It is interesting to note thatthese studies, using
different test procedure, seem to reach some agreement that surgical
intervention in the frontallobes, whether it be by means of lobectomy,
gyrectomy, lobotomy, or topectomy, may interfere in some way with
the ability to maintain and shift set. In the present study a modified
form of both the Weigl and Homograph tests was used to investigate
further the shift factor with respect to set.

The Tests

WEIGL SORTING TEST PROCEDURE. The description of this test
and the directions for its use and scoring were given by W. R. King
(*49). The present application of the test differed only in 2 respects
from the method used by King. Instead of the numerical scoring the
present study classified the performance into the same categories that
he used, but did not utilize total scores. Furthermore, if the patient
failed to shift, no demonstration of the correct sorting was provided,
since it was felt that the demonstration might affect the postoperative
performance.
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REVISED HOMOGRAPH TEST PROCEDURE. The purpose of this test
was to investigate the patlent’s capaclty to shift from one meaning of
aword to another meaning, For this purpose words were selected
with several distinct meanings and the patient asked to give all the
meanings he could think of, A gencral difficulty in obtaining compa-
rable results with the originaltest (Capps, '39) stemmed from the fact
that the stimulus words differed in the number of different definitions
whichthey might elicit. In order to overcome this difficulty, theorigl-
nal Homograph test was revised so as to Include words with only 4
common and distinct definition categories for each word. By definl.
tion category is meant a class of more or less equlivalent definitions,
For example, to the stimulus word “rule” one definition category in-
cluded all the meanings dealing with the concept of “goveraing” (be
king, command, relgn over); while a second definition category sub-
sumed all the definitions dealing with the concept of regulation, law or
principle (a guide, a law, regulation, ete.); a third definition category
included all definitions involving the concept of using a ruler to draw
lines; and the fourth definition category Included all the definitions in-
volving the concept of graduated strips of wood or metal used for
measuring (ruler). The 12 stimulus words comprising the revised
Homograph test are given in Table 22,

The stimulus words were presented orally and the subject was
asked to give as many different meanings as he could for each word.
The standard instructions are:

Tam going to say some words and I want you to give me as many mean-
ings as you can for each word. Pl keep asking you for additional mean-
ings until you can’t think of anymore.

.

As an example the subject is asked to tell what the word *bill” could
mean and is encouraged to give as many meanings as possible. Two
minutes are allowed for each word in the list.

A master sheet was set up with the 4 definition categories for each
word. One credit was given for each definition category, with noextra
credit given for several variations of one meaning, combination words,
or names., There were very few definitions given which did not fall
into the established categories and these were not included in the
scoring., Rigorous dictionary definitions were not required while the
rules established for crediting definitions on the Terman-Merrill (*37)
Stanford Revision were followed.

The shift score was the total number of different meanings given
for each word exclusive of the first meaning. It was computed by sub-
tracting the total number of words with at least one meaning from the
total number of different meanings (for example, if 22 different cor-

Tect meanings were given with at least one meaning fo:
r each of
words the shift score was 10). ¢ orthe 1z
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WEIGL SORTING TEST ANALYSIS. This test provided 2 scores, (1) a
performance score indicating theaccuracy of the sorting performance,
and (2) a verbalization score indicating the adequacy of the explana-
tion given by the patient of the basis for his sorting.

The performance score was classified either as a success or a
fallure, depending on whetherthe patient could sortfor both categorles
and in that way exhibit his ability or lack of ability for shitting from
one sorting basis to the other. The number of patients able to shilt
at each of the 4 testing perfods is shown in Table 19. Initially, the

Table 19

NUMBER OF “SHIFTERS® ON THE WEIGL, PERFORMANCE SCORES
BY SUBGROUPS FOR THE 4 TESTING PERIODS

\

Operative

Technique N -60A -30B +10C +90D
vL 1 8 10 6 10
TO 7 2 1 2 7 3
TC 2 1 1 [} 0
TH 2 1 1, ) e
All 22 10 18 8 13
Control 6 3 5 S ]

operated and non-cperated group consisted of an equal number of
“shifters” and “non-shifters,” In the second preoperative testing
period (-30B) the control group improved to the point where only one
patient of the 6 was unable to shift and the operated group also im-
proved to the same extent, only 4 patients of 22 being unable to shift,
Inthe 2 postoperative testing periods no further improvement occurred
in the control group but a definite decline in the number of shifters
from 18 out of 22 to 9 out of 22 occurred in the operated group. In the
last retest, the operated group regained some of its losses but did not
quite return to its preoperative level, only 13 out of 22 being able to
shift. This increase in the number of those operated patients able to
shift comes from all surgical groups except the transorbital, If one
considers all operated cases as a group and compares them to the
control group then the number showing the loss is statistically
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significant. However, the meaning of this significance is related to
the psychosis as well as the operation. Other evidence indicates that
“shifting® or “non-shifting™ Is related to the schizophrenic psychotic
process, in that many schizophrenic patients show “ghift™ variations
in performance on this test. It is most probable, since 50 few ofthe
operated patients showed any Improvement from thelr psychosls, that
the losses found were due to osclllations in the psychosis rather than
to the operatlon.,

A summary of the Welgl verbalization scorces is presented in Table
20, These scores followed the pattern of change already noted in the

Table 20

WEIGL VERBALIZATION MEAN SCORES BY SUBGROUPS
FOR EACH OF THE 4 TESTING PERIODS

Operative
Technique N ~60A -30B +10C + 90D
VL-1 4 3.50 4.25 2.50 4.25
VL-n 7 471 5.86 4.86 5.57
To 7 2.43 4.43 3.57 3.7
TC 2 3.00 3.00 1.50 2.00
TH 2 2.00 1.00 1.00 1.50
Al 22 .50 4.75 3.60 4.30
Contral 6 416 5.17 5.50 5.50
Performan

{mmodis ce scores. There was a gain between -60A and -30B, an
betwee © postoperative loss between -30B and +10C, and a recovery
group ;‘h*'mC and +90D for the operated patients group. The control
ith v ;wed an improvement at the second testing period and at +10c,
o Chan; ange at +90D. The thalamotomy group showeda loss at -30B,
The 1o at +10C, with 2 gain at +90D,
testing mplrbvement in vgrbal scores ty:etween the first and second
“nderst::; g‘lis Observed in both the operated and control groups is
oseillag; able in the same terms as the performance scores, namely
ations in the schizophrenic psychotic process.
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REVISED HOMOGRAPH TEST ANALYSIS. The shift scores which in-
dicate the total number of shifts in definitions of the same word were
computed for each patient and the average number of shifts per patient
in each of the groups is shown in Table 21. A comparison of the ini-
tial scores at -60A with those obtained at -30B yields a decrease in
test scores; that is, instead of benefiting from practice most of the
operated groups show a loss. A careful analysis of the subgroup data
with special reference to interexaminer variability indicated that these
results were attributable to the different procedures utilized by the
several examiners who administered the initial test, Since allthe re-
maining tests were given by the same examiner, this source of vari-
ation is not a factor in the subsequent comparisons.

Taking thetesting results at -30B as a starting point, itis apparent
that all of the operated patients showed a decrease in “shifting ability”
10 days after operation while the non-operated group gained an aver-
age of 1.5 points. Ninety days after surgery the operated groups as a
whole regained their losses, The proportional gains were 6 per cent
for the operated and 12 per cent for the controls. The final postoper-
ative test score at +90D exceeded the initial performance for theoper-
ated group as a whole in contrast to the Weigl test where the final per-
formance did not return to its preoperative level. Two of the operated
groups, VL-I and TH failed to regain their preoperative level in 90
days while the VL-II and TC groups exceeded their preoperative Ieve{.
The TO group recouped its losses but made no further gains.

The performance on the Capps test exhibits the pattern of an im-
mediate but transient decline followed by subsequent recovery that
characterized the Porteus and the Weigl tests.

REVISED HOMOGRAPH TEST ITEM ANALYSIS. Although the stimu-
lus words each had 4 possible categories of dictionary definitions they
differed from each other in the number of definitions elicited, Fur-
thermore, for each word, the definition categories varied considerably
in frequency of occurrence for the patients under study. The stimulus
words were grouped into 2 classes, Class A with more frequent defini-
tions, and Class B with less frequent definitions. The definition cate-
gories themselves were also grouped according to frequency into 2
groups, Group I, the more popular definition categories, and Group II,
the less popular definition categories. The classification of the stimu-
lus words and the frequency of each definition category are shown in
Table 22. Because of the variation In type of stimulus word and type
of definition, a fyrther analysis was made of the average number of °
definition categories per word at each of the testing periods.

Several questions might be raised regarding the effect of the lack
of homogeneity of test items on the outcome. (a) Did the losses occur
chiefly in the more dufficult definition categories? (b) Was there any
tend toward comp tion by giving new definitions to replace the
lost ones? {(c) Were the definition categories that were lost at +10C
regained at +90D? These questions will be considered in turn,
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With respeet to the first question (are losses related to the difft-
culty In finding definitions) n loss might reflect a general lowering of
intellectual ability rather than a lowering of flexibility or an inability
“to shift set.”

The average number of definition categorics per stimulys word are
shownin figure 51 for the surgical cases attesting perfods ~30B, +10C,
and 490D, In the graph the stimulus words arc entered in the order of

STIMULUS WORDSInHOMOGRAPH TEST
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FIG. §1, The avera

Homograph ge number of definitions given to each stimulus word of the

test by the 20 psychosurgery patients at 3 testing periods.

‘It:evffl‘:q“e““-y with which they elicited definitions at the

be noted that the curve for +10C lies consistentl: below the
cu:vtr: efo:e‘;aos and that the gap between these 2 curves ir’;creases as
W&ihthgs wcy of definitions rises, Comparing the 6 words in Class A
vith high de‘;;ldis In Class B, it was evident thatthe easier words (those
g tion frequency) lost more definition categories at +10C
Statistiealyy u;m‘ief idlﬂlcult words. The difference was found to be
Yacors significant on the .05 level, This daes wot Parallel
n verbaltests as a resyilt

-30B testing.

yoski’s ('41) hypothesis that the loss o
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of deterioration, is largely a function of the difffculty level of the
words, nor does it support the hypothesis that the loss is duetolowered
intelligencé. The present findings Indicate that the losses after brain
operation seem to be proportional to the initial frequency, difficult
words losing definitions inno greater proportion thanthe easier words.
In fact, there is a tendency for the easier words to suffer more than
their proportionate share of the losses, although this difference of 17
per cent was not statistically significant.

The second question, namely, was there any tendency toward com-
pensation by giving new definitions to replace the lost ones, really
concerns itself with the identity of the definitions given 10 days post-
operatively (+10C). Are these definitions a decimated residue of the
precperatively given deffnitions, or are there also some new definitions
given to replace the older definitions lost in the immediate postoper-
ative perjod? Figure 52 shows the average number of definitions lost
and gained per word. The words are entered in order of number of
definition categories lost at +10C.

a
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STIMULUS WORDS IN HOMOGRAPH TEST

FIG. 52, The average number of definitions gained or lost by each stimulus word
of the test by 20 psy y patients 10 days after operation.

Although losses of old as well as gains of new definition categories
took place at +10C, the number of new definitions did not make up for
the losses. There was a tendency to compensate for the losses, but
this tendency was not strong enough to compensate fully. It is in-
teresting to note thatthe differences between losses and compensation
increased as the average loss per word goes up. That is, there is a
greater compensation tendency in the stimulus words which lost few
definition categories than in those which lost many definition cate-
gories. This tendency may arise from 2 possible sources: (1) The
operation may release the word meanings which had been inhibited
preoperatively. If the failure to give more definitions was due to in-
hibition rather than lack of knowledge, the words whichhad few defini-
tion categories preoperatively might show an increase when inhibitory
trends are removed. (2) Since the greater losses occurred in the
stimulus words which elicited greater number of definition categories
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originally, there were fewer new definition categories avallable to
draw from postoperatively, Which of these 2 explanations is more
tenable was not possible todetermine on the basis of the avallabledata.

The losses and gains in average number of definition categories
per stimulus word by subgroups of patients are shown in Table 23. Of
the 18.45 definitions per stimulus word given preoperatively at -30B,

Table 23

AVERAGE NUMBER OF DEFINITION CATEGORIES PER STIMULUS
WORD RETAINED, LOST AND ADDED FROM THE -30 B TESTING
TO THE 410 C TESTING

Operative Given at Lost at Added* Net Loss
Technique N -30B +10C at +10C at 4+10C

M % M % M % M %

VL-1 4 20.75 100 10.50 51 175 8 8.75 43
VL-1 1 20.43 100 3.00 15 243 12 0.57 3
TO 7 15.71 100 4.71 30 2.29 15 242 15
TC 2 16,50 100 8.00 48 2,00 12  6.00 36
Alt 20 18.45 100 5.60 30 2,20 12 3.40 18

*Percentage based on number of definitions given at -30B.

5.60 or 30 per cent werelost at +10C and 2.20 or 12 per cent new defi-
nitions were added at that testing period, leaving a net decrease of 18
per cent,

The loss seemedto be lowest for the VL-II group, where anoriginal
loss of only 15 per cent occurred which was compensated for by 12 per
cent new definition categories, leaving a net loss of only 3 per cent,
The loss was also relatively light in the TO group where the original
loss of 30 per cent was compensated for by an addition of 15 per cent
new definition categories, leaving a net loss of 15 per cent, The high
proportion of compensation in the TO group may be a reflection of
their originally lower level, since the average number of definition
categories in .lhls group was 15,71, the lowest in any of the groups
under comparison. The VL-H group which originally was as high as
the VL-I g'rc'up showed relatively little loss. This discrepancy between
the 2 subdivisions of the VL group must be explained on some other
basis than initial level differences, and may be a reflection of the
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different severity or surgical procedures in the 2 groups. Our con-
clusion is thatthere is evidence in the immediate postoperative period
of both loss and conipensatory trends with the former exceeding the
latter.

The third question deals with the final status of the preoperative
definitions, namely, did the definitions given preoperatively eventually
return, or did other definitions take their place? In most tests in
which patients exhibited a decline followed by a return to previous
level, it was difficult to differentiate between the relative importance
of compensation and restitution of function. The process of finding
several meanings to the stimulus items may be a varied one so that if
one path to solution is not available another path may lead to a new
definition. These are compensatory mechanisms which a patient may
use if his usual method of solving a problem is interfered with. From
the patient’s answer to a test item nothing can be inferred about the
process he chose for solving the problem. The units in most tests
bear no identity and one can nottrace changes in thelr value. The re-
vised Homograph test offers more opportunity for determining whether
the same process or a different process was followed in defining the
words. To be sure, the same definition can be arrived at by different
processes but one may assume that the giving of completely new defi-
nitions postoperatively probably involves different memory traces
and pathways than those used in giving the preoperative definitions.

It is easy to determine the number of definitions that were restored
and the number of new definitions given at any testing period. By re-
ferring to figure 51 we can see that generally the curve for the +90D
testing parallels the -30B results, but we can not determine from this
graph whether this restoration of level is due to compensation or to
return of previously given definitions, Table 24 traces the course of
the definitions given postoperatively. The groups as a whole regained
allbut 10 per cent of their initial definitions 3 months after operation.
This would argue for a restoration of function rather than compensa-
tion. The restitution of definition categories was uniform for all sub-
groups except the VL-I in which 28 per cent of the originally given
definitions failed to return.

What of the new words added at +10C? Did they persist at +90D?
The data for these words are shown in Table 25. For the operated
group as a whole only about 0.60 of the definitions given for the first
time at +10C was retained at +90D. In group VL-I, none of the new
words was retained; in the other subgroups from 20 per centto 40 per
cent was retained but since the original number of new definitions was
so small, it may be luded that the releasing of the new definitions
immediately following the operation wasnot a stable phenomenon, much
of the gains being lost in the 3-month period after the operation. This
indicated the temporary nature of the compensatory effect in the im-
mediate postoperative period.

At +90C some new definitions were given, but these contribute only
9 per cent of the number originally given at -30B. Apparently there
was a slight tendency to gain new definitions, the mmnritv of the
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Table 24

10SS AND RECOVERY OF THE DEFINITION CATEGORIES ORIGINALLY
GIVEN AT -30 B, AND IN SUBSEQUENT TESTING PERIODS

Operative Given Lost Regalned Net Loss in Preoperative
Tecknique N at -30B at 410C at 480D  Definitions at 4 90D
M % M D M % M %
VL-1 4 2075 100 10.50 51 4.75 23 575 28
VL-I 7 2043 100 3.00 15 2.57 I3 0.43 2
TO 7 1571 100 4.71 30 343 22 1.28 8
TC 2 16.50 100 8.00 48 7.00 42 1,00 [
All 20 18.45 100 5.60 30 3.75 20 1.85 10

definitions given at +90D were repetitions of the original preoperative
definitions. The net gain at +90D for the entire operated group was
0.45 definition categories, (3 per cent of the initial number) indicating
a complete reinstatement of the preoperative level. This return of
level was not equal in 21l the subgroups. The VL-I subgroups showed
a net loss of 4.75 (23 per cent) even at the +90D testing, indicatinga
real reduction in the initial fund of definitions.

WEIGL SORTING TEST QUALITATIVE ANALYSIS. Goldstein and
Scheerer ('41) noted that organic patients show “an abnormal tendency
to build patterns” in the Weigl test and thatthese patterns follow defi-
nite structural laws. Bolles (°37) in her comparisonof aschizophrenic,
mental deficient, and normal group of the same mental age found:
(1) an ability to shift in both the schizophrenic and defective group,
SZ)‘a tendency for the defective group to perseverate on form, (3) a
y for the schizophrenic group to perseverate on color, (4) a
greater number of symmetrical designs and personalized arrange-
ments in the schizophrenic group, and (5) inability of the defective
group to verbalize their basis for sorting.
of eI:ci}I:e :lata o,ﬂhe Present study a2 schematicrepresentation waskept
Borviny xj& tiem. 8 gorting together with verbalization and related be-
g . endency for designs and personalized patterning was noted
e u;e;a:xent of the group before operation with no significant change
for ve performance after operation, Various indices of dif-
nces in patterning effects were attempted but no consistent factor

;32;937 '-%;’l‘;s 092;:’;1011 c:ouhI: be 1zolated. The psychotic process, as
s carsg ve a greater effectonpatternt
than dnes organic brain damage. B L g behavior
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Our data do not substantiate Bolles' finding that the schizophrenic
group tends 1o sort initially on the basis of color. In this population,
form was used as an initial basis of sorting 53 per cent of the time
before operation with no significant change after operation.

As already noted in the quantitative analysis, there was a statisti-
cally significant loss In abllity to verbalize the basis for sorting. The
following protocols fllustrate this inability to form verbal concepts at
the immediate postoperative period.

-308 +10C +90D
Gase B2
*All the same design, *They're all on the {irst *According to
block, round triangle,” {floor, yellow on the shape.”
first {loor, red on
*According to color,” second floor, Irish on *All the same
third floor, English on color,”

fourth floor.”
Case B3

“Same colors together.” *Colors, shapes, sizes.,” “All the same

(Repeated 6 times.) colors to-
gether.”
“Same shapes together.” *I did put colors, shapes, “According to
sizes together before, form,”

similar colors together,
There’s colors together,”

REVISED HOMOGRAPH TEST QUALITATIVE ANALYSIS. Smith and
Stein (unpublished) reporting on a comparison of brain-injured cases
with psychotics and normals on the original Capps test proposed a
discrimination score based on a ratio betweenthe total number of cor-
rect different meanings and the total number of correct responses.
They found that the brain-injured group gave a higher proportion of
definitions which were but variations of the same definition category
than did the other 2 groups. They hypothesized that the deficit was
due to inability to recognize what constitutes a different meaning or a
different definition category; that is, an inability to differentiate be-
tween similar definitions for the same word, In scoring the total cor-
rect definitions, there is some difficulty in deciding which of the mean-
ings in the same definition categories are actually different responses
and which are but elaborations of the same response. The data of the
present study on operated cases do not agree with Smith and Stein’s
results onorganic cases; the difference in the proposed ratios between
_3?13{;1;: +10C is 4.7twhlch is not statistically reliable, Only 9 cases
out of gave a greater proportis ini

category after operation. portion of meanings in the same deftnition

A qualitative analysis of the language used in the revised Homo;
A ra]
test did not reveal any consistent characteristic attributable t% t::
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operation. Here again the psychotic process seemedto be 2 more im-
portant determinant in the production of perseveration, bizarreness,
and personalization.

QOne case, however, B6, produced a striking change in language at
+90D which warranted further attention. This patient, classified as
catatonic, throughout the testing periods was very cooperative although
he displayed no spontaneity in language or motor behavior and no ef~
fective responses to the testlng or the examiner, In the testing situa-
tion, his posture was rigid and his face immoblle; he spoke in very
low tones, with greatdificulty answeringin the fewest possible words.
Although observation in the testing situation at +90D did not indicate
much change, the {ollowing Homograph protocols reveal a markeddil-
ference In language.

Stimulus ~30B +10C 480D

Skirt “Ta reconnoiter; *To scout; part “Household wear used by
material; slang  of dress,” white working women;
for woman.” an amateur survey ofan

area perhaps; vulgar
term describing 2 wom

an in fiction.”
Diamond “Baseball place; “Jewel; baseball *A fewel; anything ac~
jewel” diamond; trade cepted as a trade mark
mark.” or useful word in brief

conversation; a stone;
an alias name; valuable

gem.” ‘
Bopd “A joining; Ife  *A jolning; a *Jolning; a trade mark;
bil} of some testimony,” valuable; complicated
sort,” medium of exchange,

Government service
time of measuring
one’s total investment

of service.”
Club “A bat for #Rendezvous; to hlt;  *A recluse; a weapon of
brutality.” a huge stick.” anclent tribes; ta club

one in capital punish-
ment; a trade mark of

preferred food.”
Gum “Candy or *“Candy; to stop.” “To spoil the plan of
sweetenings.” one; candy used by con-

fectioners—sold by
them, new product
manufactured; 2 chew-

ing habit,”

Lump A heaping; *A pile; a sore “A heaping; used as
slang for spot, that's all.” slang, emational de-
chastizing; scription; affection of
lump in the good; farm of morat

throat.” essence of 1ife.”
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There is certainly evidence here of greater spontanelty, a general
“release effect” with some overideational verbal expression and per-~
severation. How much of this sort of ,change may be attributed to the
operation, 18, of course, not possible to state, but the effect produced
here is In line with the reported results of frontal lobe eperations.

DISCUSSION OF RESULTS FROM WEIGL AND HOMOGRAPH TESTS.
The data obtained in this study indicate a definlte test performance
loss in the operated group shown 10 days after operation with a return
to the preoperative level of function within 3 months, (Neither the 2
thalamotomy patients nor the non-operated patients followed this
pattern.)

The explanation of the transient loss followed by recovery of func~
tional efficiency has been given in a varlety of ways by different in-~
vestigators, The most frequent explanations are elther “temporary
blockage with subsequent r otion of function” or “compensation by
acquiring new methods (or pathways) to replace those which were
lost.”

The Homographtest offers evidence relevantto these 2 explanatory
principles, since the preoperative and postoperative scores can be
analyzed into identical and non-identical units. If compensation takes
place, it would be expected that the postoperative definitions would be
somewhat dlfferent from the preoperative, since the new methods or
pathways would probably not lead to identical definitions in the shift
process, I restitution takes place, the definitions given after opera~
tion would probably differ but little from the definitions given before
operation,

We found with the Homograph test that the recovery predominantly
involved reacquisition (at +90D) of the identical definition categories
orlginally given but lost (or unavailable) at 10 days after operation,
Compensatory factors evidently played a very minor role. Interest-
ingly enough, the evidence for compensation was clearest at +10C,
Thenew definitions added at +10C werenotfully retained at +90D when
the original definitions were recovered.

Our data indicated that there is some transition stage in the im-
medlate postoperative period where compensatory factors come into
play, although not sufficiently to overcome losses, and that the indi-
vidual returns to his preoperative level when a state of equilibrin
has been re-established, The loss in “shifting ability” in the lmmed;n
ate postoperative period was equally evident in the lesssevere (tra s-
orbital lobotomy) as well as in the more extended operations (VL-H) -

The 4 cases in the VL-I group showed a comparatively greater 1 .
on the Weigl verbalization score, the Homograph ghift scor 088
number of definitions lost, with only a partial ret e and the
operative level on the latter 2. In this group, c o6 BI oxphelr pre-
greatest impairment at +10C with the leastpx: ey ot iubited the
relationship between extended posterior dam:;:xgrti:ti:gr?tn 1 ITMS
and lowered mental abllity, also observed on the Verbal scalae ofolt,::
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operation. Here again the psychotic process seemedto be a more im-
portant determinant in the production of perseveration, bizarreness,
and personalization.

One case, however, B6, produced a striking change in language at
+90D which warranted further attention, This patient, classified as
catatonic, throughout the testing periods was very cooperative although
he displayed no spontaneity in language or motor behavior and no ef-
fective responses to the testing or the examiner. In the testing situa-
tion, his posture was rigid and his face immobile; he spoke in very
low tones, with greatdifficulty answeringin the fewest possible words.
Although observation in the testing situation at +90D did not indicate
much change, the following Homograph protocols reveal a marked dif-
ference in language,

Stimulus ~30B +10C +90D

Skirt “To reconnoiter; *To scout; part “Household wear used by
materlal; slang  of dress.” white working women;
for woman.” an amateur survey of an

area perhaps; vulgar
term describing a wom-
an in fiction.”

Diamond *“Baseball place; *Jewel; baseball “A jewel; anything ac-
jewel,” diamond; trade cepted as a trade mark
mark.” or useful word In brief

conversation; a stone;
an alias name; valuable

gem.”
Bond “A joining; life  “A jolning; a *“Joining; a trade mark;
bill of some testimony.” valuable; complicated
sort.” medium of exchange.

Government service
time of measuring
one’s total investment
of service.”

Club “A bat for *Rendezvous; to hit; “A recluse; a weapon of
brutality.” a huge stick.” anclent tribes; to club

one in capital punish-

ment; a trade mark of

preferred food.”
Gum “Candy or *Candy; to stop.” “To spoil the plan of
sweetenings.” one; candy used by con-

fectioners—sold by
them, new product
manufactured; a chew-

ing habit.”

Lamp A heaping; “A pile; a sore “A heaping; used as
slang for spot, that's all.” slang, emotional de-
chastizing; scription; affection of
lump in the good; form of moral

throat.” essence of life.”
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twice postoperatively; one postoperative test was given 10 days and
the other 3 months after operatlon, The Wechsler-Believue Form I
was also used twice preoperatively and twice postoperatively; one
postoperative test 3 months and the other 4 months after operation,
Ina 6 month follow-up, Form If was administered.

The results of this study gave no evidence for a permanent deficit
below {nitial preoperative level on any of the psychometric procedures.
The data clearly indicated 2 postoperative changes: (a) a temporary
loss in the iImmediate postoperative period on the Porteus, Homograph,
and Weigl tests, and (b) a difference In rate of improvement in test
performance after operation between the operated and non-operated
groups on the Wechsler-Bellevae Performance scale.

The temporary loss was equally cvident in the less severe (trans-
orbital Jobotomy) and in the more extended operations (venous ligation).
The recovery at 3 months on the Homograph test was due to the re-
acquisition of identical definition categories originally lost in the im-
mediate postoperative period.

Four patients with a more extensive posterior fnvolvement of the
frontal lobes showed a comparatively greater deficit in the immediate
Postoperative perlod on the Porteus Maze, Welgl verbalization, and
Homograph shift scores and only partial recovery at the end of 3
months on the latter 2 tests, They also showed a decline on the
Wechsler-Bellevue Verbal scale up to 6 months after operation.

The inability to benefit from practice, which persisted up to 6
months after operation on the Wechsler-Bellevue Performance scale,
may arise from the following possible sources, among others: (a)
lowered interest and motivation, (b} lowered ability to learn, and (c)
lowered basic capacity. Which of these sources was primary could
not be determined on the basis of the present data.

.The results on the psychometric procedures of this study gave no
evidence for a permanent deficit below initial preoperative level.

There are 2 postoperative changes which were clearly indicated by
our data: (a) a temporary loss in the immediate postoperative period
on the Porteus, Homograph, and Weigl tests, and (b) a difference in
rate of improvement in test performance after operation between the
operated and non-operated groups on the Wechsler-Bellevue Per-
formance scale.
orb'i‘tl:i feéﬂt’orary lus§ was equally evident in the less severe (trans-
In tha § obotomy) and in the more extended operations (venous ligation).

In the :mme:\diate postoperative administration of the Homograph test,
ltﬂWas possible to demonstrate the appearance of some compensatory
g rsg;i hgu:i‘tng the period of physical recovery from the surgery. By
tion categor iir Ose.ra!tmn there was a reacquisition of identical defini-
There does s originally lost in the immediate postoperative period.
not appear to be any permanent reduction either in the
pozi"pg‘:’;;t:"f level of performance or in the manner of performance.
pendent ofalhec;:i:;l:\:on must be that this pattern of change is inde-

lar operative procedure utilized and is but
€ are-
flection of temporary physiologic changes in the brain.
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Wechsler-Bellevue test, is supported by a number of other studies
(H. E. King, '49, and W. R. King, '49).

WEIGL AND HOMOGRAPH SUMMARY AND CONCLUSIONS. 1.Allop-
erated patients followed a similar pattern of change on both the Weigl
and Homograph tests; namely, a gain between the first and second
preoperative testing perfods, a loss in the immediate postoperative
period and a recovery within 3 months, The changes between testing
perilods for the operated groups meet the statistical criteria for sig-
nificance, Nelther the control nor thalamotomy patients showed a loss
in the immediate postoperative testing period. Varjous qualitative in-
dices of patterning performance in the Weigltest, and language expres-
ston in the Homograph test did not reveal any consistent difference
attributable to the operation.

2. The 4 cases within the group who had extended posterjor inter-
ference in the frontal lobes (VL-1) revealed a relatively greater loss
on verbaltests in the immediate postoperative perjod with only partial
recovery over 3 months,

3. From a quantitative analysis of the different definition categories
lost and gained after operation on the Homograph test, the following
considerations have been advanced: (a) There was no differentialloss
evident in the more difficult definition categories. The hypothesis is
suggested that the operation did not interfere with the ability to define
words, that is, with a general intellectual factor, but, rather, with the
mechanism underlying the ability to shift a mental set. (b) The return
to a preoperative level within 3 months involved the reacquisition of
the same definition categories originally lost or unavailable in the
immediate postoperative period. It was not possible to attribute this
recovery in test performance to compensatory factors. Some com-
pensatory effects were observed in the immediate postoperative peri-
od; thatis, new definition categories were added at this time, but these
were not retained in the later testings.

4. It is concluded that one of the immediate effects of a frontal lobe
operation, employing the operative techniques of this study, is a deficit
in shifting ability, both on a performance level, as measured by the
modified Weigl test, and on a verbal level, as measured by the re-
vised Homograph test. These losses are regained by most patients
within 3 months.

GENERAL SUMMARY AND CONCLUSIONS

Two standard intelligence tests, the Wechsler-Bellevue Forms I
and II and the Porteus Maze, and the Weigl and revised Homograph
tests in the area of sorting and shifting ability, were given to a group
of 28 patients. Twenty-two patients in this group underwent psycho-
surgery (venous ligation, transorbital lobotomy, thermocoagulation,
and thalamotomy), while 6 served as controls, The Porteus, Weigl,
and Homograph tests were administered twice preoperatively and



Chapter 10

COMPLEX MENTAL FUNCTIONS: MEMORY,
LEARNING, MENTAL SET, AND PERCEPTU!}L TASKS

Robert D. North, Gerald 8. Lesser, Esta A. Berg, and Joseph Zubin

Among the clinical claims thathave been made concerning the func-
tion of the intact frontal lobes are that within them are “centers” in
which are organized perception and learning processes, together with
the maintenance of directionof activity and goal seeking. Presumably,
injury or surgical ablation of parts of the frontal lobe should lead to
interference with these functions. Previous experimental studies of
brain tumor and psychosurgery patients yielded no substantiation of
these claims, but they still persist in many quarters partly because of
the long tradition behind them and partly because it is much more dif-
ficult to disprove a hypothesis experimentally than to propose one, 1t
is clear that pure tasks of each of these capacities can be constructed
only with great difficulty since perception and learning enter into al-
most all mental tasks, and maintenance of set is a factor in all mental
activity. Nevertheless, tasks can be found that may be regarded as
dependent primarily on learning and relatively free of other psycho-
logic functions. Similarly, tasks can be found for testing perception
and mental set that are relatively free of other functions.

More than 10 tasks were developedto sample the areas of learning,
memory, mental set, and perception. In general, new tasks not pre-
viously included in earlier studies were selected or developed and the
leads provided by these studies served as a guide. Each of these
areas of investigation will be described separately.

The tests were administered approximately 10 days before opera-
tion and again about 90 days after operation. The preoperative data
are designated as -10A and the postoperative data as +90B. It had
been intended to retest the patients several times before operation sa
as to be ‘able to estimate the degree of intraindividual variability to be
expected from mere repetition of a test, but this could not be done for
a variety of reasons. After operation, too, it did not prove feasible
1o test the patients more than once. Since it was not practicable to
prepare comparable forms of each of the tests for postoperative ad-

ministration, the tests used preoperatively were repeated. This in-
troduced the uncontrolled variable of familiarity with the test as well
as practice effects, but it seemed safer to run this risk than to utilize
new tests.

‘The composition of the patient group varied for the different tests,

195
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A comparison of the operated and non-operated group at the 3
months postoperative testing on the Porteus, Homograph, and Weigl
tests indlcated that the operated patients, although restored to their
preoperative level, may not have gained as much from practice as the
non-operated patients. There was a smallbut consistent difference in
practice gains between these 2 groups. .

The administration of Wechsler-Bellevue, Forms Iand II, at 3, 4,
and 6 months after operation consistently indicated a decrease in the
ability to profit from practice on the Performance scale for the oper-
atedpatients as compared withthe non-operated group. This decrease
in ability to benefitfrom practice which persistedup to 6 months after
the operation, may arise from the following possible sources, among
others: (a) lowered interest and motivation; (b) lowered ability to
learn; (c) lowered basic capacity.

If lowered interest and motivation were the cause of the decrease
in ability to profit from practice, the Verbal as well as the Perform-
ance scales would be affected. A comparison of the curves for the
Performance and Verbal scales (figures 48 and 49) indicates quite
clearly a greater practice effect operating in the Performance scale.
If the operation interferes simply with an “ability to profitfrom prac-
tice,” that is, with a learning function, it would naturally effect the
scores which are more amenable to practice. The second hypothesis
(that there was a lowering of ability to learn from the repeated appli-
cation of the test) seems tenable in the light of this consideration.

On the other hand, the inability to profit from practice may be a
reflection of a lowered capacity, that is, a reduction in potential
achievement level, in some function measured by the Performance
scale. According to this hypothesis, the basic capacity of the patient
has been reduced to such a point that the continued postoperative
practice can not raise him to as high a level as he might have reached,
had not the operation intervened.

It is not possible with the data available, to reach any definitive
conclusion regarding these alternative hypotheses. This study does
indicate that the operated patients have been changed in their ability
to improve with practice, and that this change persists for at least 6
months postoperatively.

The first 4 cases in the venous ligation group underwent a more
extensive posterior involvement of the frontal lobes, These patients
showed a comparatively greater deficit in the immediate postoperative
period on the Porteus Maze, Weigl verbalization, and Homograph shift
scores and only partial recovery at the end of 3 months so far as the
latter 2 tests are concerned. They also showed a decline on the
Wechsler-Bellevue Verbal scale for 6 or more months after operation.
Hence, we conclude that the data of this study indicate a relationship
between extended damage to the more posterior portions of the frontal
Iobes and decreased efficiency in test performance.
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cerebral ablations has seldom been tried with patients. The technique
adopted in the present study utilized 6 wooden boards, on each of
which were fastened 12 playing vards, Six were aces and § werenines
and tens. The cards were placed in random order so that no 2 boards
were alike. Each playing card was covered by a plece of stiff, gray
cardboard hinged to the wooden board o that the playing cards could
be exposed by lfting the lid for a brief exposure.

The patient was seated in front of the first board and instructed as
follows:

Beneath these cover lids are playing cards. There are aces, and pines
and tens. I am going to Show you the aces and I want you to remember
where they are.

The examiner exposed the first 2 aces and asked the patient:
Show me the first ace I showed you; just the first one,

After the patient indicated the first ace, the examiner exposed the
third ace, The patient was then asked to show the examiner the sec-
ond ace that had been exposed. The examiner kept one ace ahead of
the patient, This procedure was followed for the first 2 boards. If
the patient was successiul with this part of the experiment, he was
given 2 more boards. This was essentially the same as the single de-
lay sequence, except that the examiner allowed a lag of 2 aces between
the patient’s uncovering and his own. I the patient completed this,
the examiner continued with triple delay, allowing a lag of 3 aces be-
tween the patient’s uncovering and the examiner’s exposure. In this
manner, the nature of the delay was graded in difficulty, Each ace
was exposed for approximately 2 seconds,

VERBAL DIRECTIONS. One of the important elements in efficient so-
cial interaction is the capacity for understanding directions for carry-
ing on everyday activities. In the first Columbja-Greystone project
(Stauffer, *49), this type of test was used as a learning task to see how
many repetitions were required before an entire set of directions
couldbe mastered, The results indicated thatthe ability to learn such
directions and to retain them was not impaired by topectomy. In the
present study, this test wasused not as a learning task but 2s a means
for testing immediate comprehension and retention.

A list of simple directions was readto the patient and he was asked
to repeat it. Credit was given for the recall of a memory item even
when the patient did not repeat verbatim the original words, provided

hfa recalled their intended meaning, The following directions were
given:

Tam going to read you some directions onhow to do certain thin, Liste:
carefully andthen repeat the directions in your own words. Fofzx:lmpler-l
her:ha:e) the directions for “Going to the movies™; {1) Go to the ucket,
booth, (2) Ask for a ticket, (3) Pay for it, and (4) G

ot ) Ak tor .4 y . (4) Give it to the ticket col~
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and for this reason the patients fncluded in each test procedure will
be described for each test.

THE TESTS
Memory and Learning

Retention of learned material over extended periods (3 weeks to 3
months) was studied exhaustively in the first Columbia-Greystone
project (Stauffer, '49), but the function of immediate memory was
touched upon only lightly. In the present study immediate memory
was subjected to closer scrutiny. The tests used were: (1) incidental
memory, (2) sequential delayed reaction, (3) verbal directions, and
(4) the learning task.

INCIDENTAL MEMORY. It seems likely that the grosser features of
memory functioning are usually untouched by frontal lobe surgery but
that the more subtle aspects of memory such as incidental memory or
span of memory might be impaired, Thus an operated patient may be
able to recall material to which his attention had been directed but
might be unable to recall the more incidental memories which ac-
companied the perception of objects or events in the focus of his at-
tention. In order toexamine incidental memory the followingtechnique
was utilized. A picture was exposed for 2 seconds after the patient’s
attention had been directed to a special feature in the picture. Then
he was asked to recall not only the special feature to which his atten-
tion had been directed, but alsoseveral other incidentalfeatures which
had not been calledto his attention. Two pictures wereused: (1) Chi~
nese Grandfather, Son, and Grandchildren (Perry, '40) and (2) Card
No. 2 of the Thematic Apperception Test (Murray, '43). The direc-
tions for the first picture were as follows:

I am going to show you a picture for a short period of time, Look at it
carefully because when I take it away I am going to ask you how many
people you saw in it.

After a 2-second exposure, the patient was asked how many people
were in the picture. In addition to this, he was asked how many chil-
dren and how many adults were in the picture. He was also asked to
tell whatever else he could remember. The second picture was pre-
sented after a brief interval. The directions for the second picture
were similar to those given for the first except that the patient’s at-
tention was directéd to what the people were doing and the incidental
memories dealt with the number of men and women in the picture and
whatever else he could recall.

SEQUENTIAL DELAYED REACTION TEST. The delayed reaction ex-
periment which has been investigated in animal exmerimentation on
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correct successive repetitions. The syllables werelearned in a serial
order by the anticipation method under massed practice conditions.
They were mounted on a continuous paper band on 2 memory drum
and were presented in pica type capital letters on heavy paper. They
were exposed through a window 6 cm X 1 cm. Bright illumination
without glare was provided by a light behind the patient. At each pre-
operative testing session the patient was presented first with a prac-
tice Hst of 4 syllables. This was followed by a forced tempo list of
either 4 or 6 syllables, and f{inally by a similar free tempo list. The
practice list, which consisted of genuine radio stations in the New York
area, was given to acquaint the patient with the task, and to supply the
examiner with a gross estimate of the patient’s learning ability. On
_the basis of this information, lists of either 4’or 6 units were utilized
in the main experiment. At each postoperative test session, too, the
patient was first presented withthe practice list. Then the free tempo
list was given, followed by a forced tempo list. (The order of free and
forced tempo was reversed from the preoperative testto the postoper-
ative test.)
The {ollowing directions were given for the practice list:

I would like to see how quickly you can learn the names of the radio sta-
tions in New York., Read the names as they appear in the window,

The examiner then demonstrated how the memory drum operated and
instructed the patient to anticipate the syllables before they apoeared
in the window. If the patient was able to anticipate this list correctly
to the criterion of 2 successive errorless repetitions in 20 trials or
less, he was given a 6 syllable list in the main experiment; if he re-
quired more than 20 trials, he was given 4-syllable lists,

After the practice list was learned, the patient was instructed:

Now I want to see how fast you can learn 2 list of radio stations for the
city of Boston. Read the names as they appear in the window.

Each syllable was exposed for a 6-second interval, and was followed
immediately by the next syllable. Between successive presentations
of the list there was a 12-second pause,
After forced tempo learning was accomplished to a eri
iterior
correct successive repetitions of the list, the patient wag instl;ut‘:‘t:;-z

This time we are going to do it differentl:
self...(E: i d rated manual

as it appears in the window and then press down on
next station. This is a 1ist of the radio stations from

y. LYou can move the list your-

)...Read each station
this bar to get the
the city of Chicago.

This was continued until the patient mastered the 1i

e list ¢ i
2 correct reproducﬁosxs in sequence. (The investigato:saai!:t;!;o& o
to Mr, Charles Lothridge for his assistance with this part o o
perimental program,) part of the ex-
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I the patient could not repeat the above directions or recalled onlyone
item, he was given another set of simple directions on *Sharpening a
pencil.” If these 2 were failed, the test was terminated and recorded
as a failure. If the patient succeeded in the first set of directions,
the examiner proceeded to the main experiment which consisted of 2
sets of directions, one for “Ordering an overcoal" and the other on
*Learning how to swim.”

LEARNING TASK. Inthefirst Columbia-Greystone project an attempt

. was made to study meaningful and semi-meaningful material to see
whether psychosurgery affected the learning of the various materials
differentially, No striking changes were noted in this respect. The
present study was limited to semi-meaningful material and dealt with
the more Intricate aspects of learning rather than the grosser aspects
covered in the previous study., Instead of the paired associate method
utilized previously, serial list learning was chosen as the learning
task. This has the advantage of requiring greater interitem organizing
ability on the part of the subject and of permitting a closer analysis
of the learning process with special reference to the effect of serial
position, retroactive, and proactive interference, and other learning
phenomena which can be measured directly. In order to render the
task as meaningful as possible for the patient, the lists consisted of
the names of pseudo radio stations in various cities. The pseudo radio
stations technique has several advantages. First, it provides a quasi-
meaningful approach which the patients accept readily, Previous at-
tempts at teaching mental patients nonsense syllables proved it to be
a task for which the patients were insufficiently motivated, whereas
the radio station idea seemed to appeal to them. Secondly, the sylla-
bles are spelled rather than pronounced, thus removing differences in
pronunciation as a possible source of error in recording the learning
process, The use of spelled rather than pronounced syllables was in-
troduced by Witmer (*35), who has determined the associative value
of 4534 3-letter nonsense syllables constructed from 19 consonants of
the alphabet. In the present study only syllables with a 50 per cent
association value in Witmer’s list were included.

Since several studies (Ach,’35) have shown that some types of in-
dividuals respond differently to tasks in which the tempo of work is
more or less under their spontaneous control, in contrast to those in
which the tempo is fixed by external means, the learning task was ad-
ministered under these 2 conditions of spontaneous or “free” tempo
vs. “forced” tempo. For the “forced” tempo a memory drum was used
in the standard fashion with a 6-second interval between exposures,
while for the “free” tempo the patient himself actuated the memory
drum by means of a microswitch which could be pressed down to move
the drum to the next position,

The method utilized in this experiment was to have the patient
learn a list of either 4 or 6 pseudo radio stations to a criterion of 2
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of *unresolved tensions.” The procedure was to give the subjects a
series of tasks, about half of which were permittedto goon to comple-
tion while the other half were interrupted. There were at least 3 ways
of measuring the effect of the interruption: (1) recall method, (2) re-
sumption method, and (3) substitutive method. The recall method con-
sisted essentially of having the subject attempt to recall the entire
series of both completed and incompleted tasks. He usually recalled
the incompleted tasks more frequently. The resumption method con-
sisted of exposing the subject, after the interruption had taken place,
to the materials of both the interrupted as well as the completedtasks
to see which type of task was resumed. Here again the incompleted
task had the advantage. The substitutive method of Lewin presented a
new task immediately after the interruption to see whether the *un-
resolved tension” would expend itself on the substitute material, The
specific method utilized in this study was the resumption technique.

The patient was given a simple 25-plece jigsaw puzzle. When the
puzzle was half completed, it was taken away and the patient was given
some of the pieces of the Lowenfeld Mosaic test (Kerr, *39) and asked
to make a design. He was told that he might use as many pleces as he
liked and might make any kind of design he wished. The incompleted
jlgsaw puzzle and a deck of playing cards were placed within reach on
the table, After the patient had completed the mosaic design to his
satisfaction, the examiner told him that he might do anything he liked
while waiting for the next task, because the examiner had to complete
his notes. {The examinefrhad been taking notes throughout the pro-
cedure.) If the patient did not resume the puzzle after 2 minutes he
was reminded that he might do anything he liked. If he did not resume
after 5 minutes the experiment was terminated.

DIRECTIONAL SET. (Street Map Mazes.} One characteristic feature
of some schizophrenic and neurotic patients is the degree of rigidity
or inflexibility they exhibit in performing simple tasks, This type of
rigidity leads to stereotyped behavior which is characterized by the
maintenance or adoption of mental sets that are not suitable to the task
at hand. Many of the chronically ill patients included in this study ex-
Tibited this form of stereotypy during the period of preoperative test-
ing. We wishedto determine whether such behavior would be disturbed
by the various operative procedures and whether patients who did not
exhibit such stereotypy might begin to exhibit suchbehavior after psy-
chosurgery, Inorder to examine these phenomena experimentally an
attempt was made to establish a fixed directional tendency in the pa-
tient. Then the degree of pressure required to alter this directional
ten%;ncy, or to break the previously established set was measured,
e patient was given a series of

and was instructed az follows: Tiazes, st up as street maps

T'am going to show you some street maps. At the bottom of each one you
T to the park. You must remember
and that you cannot go through a
you would take to get to the park.

that you should stop ‘at the stop sign
dead-end street. Trace the route that
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Mental Set

Mental set has been defined as a condition of readiness for some
specific type of mental performance. A mental set can be initiated
either spontaneously or inresponse to someone’s command or request.
1t may be temporary or it may lastfor a longer period. Furthermore,
a mental set may involve suchtasks as sorting, in which a categorical
attitude is required for correct performance, or it may involve sim-
pler activities such as counting., Since an individual in the waking
state is rarely completely inactive, the initiationof mental setsusually
involves a shift from a previous set to the new one, Goldstein (*36),
among others, has expressed the opinion that mental set depends on
the integrity of the frontal lobes. For such reasons an attempt was
made in this study to examine some of the mental set phenomena which
had not undergone close scrutiny in the first Columbia-Greystone
study.

The tasks for measuring mental set utilized in this study were as
follows: (a) interrupted set (counting and reciting the alphabet and
names of the months), (b) interrupted task, (c) directional set (street
map mazes), (d) the word selection set, and (e) the sustained task
technique (Kraepelin, *25), in whichthe patient is required to add con-
tinuously for a 15-minute period. Each of these set experiments will
be taken up separately,

INTERRUPTED SET, (Counting and reciting the alphabet and the
names of the months.) In this task, which requires the ability to main-
tain a set in the face of distracting circumstances and to shift from
one set to another, the patient was instructed as follows:

Pd like you to start counting aloud, 1, 2,...Stop. Now P’d like you to re-
cite the letters of the alphabet, A, B,...Stop. Tell me the months of the
year, January, February,...Stop. Now I want you to start counting again
where you left off last time...Stop. Tell me the letters of the alphabet
starting with the letter you left off with last time...Stop. Now tell me the
months of the year starting with the month you left off with last time...
Stop.

The counting was continued for 7 to 11 digits each time and the alpha-
bet and month recitation was continued for an equal series, When the
end of the alphabet was reached the patient was told to begin over
again with A, and similarly when the end of the months was reached
he was told to start over again with January, This change from num-
bers to letters to months was repeated 3 times at each testing period.

INTERRUPTED TASK. The interrupted task technigue has been uti-
lized on bothnormal subjects and mental patients. In general it tends
to differentiate between these 2 groups. Ach {’35) has explained the
effectiveness of the interrupted task on the basis of his “will” theory,
while Lewin (*35), who originated the method, explained it on the basis
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is thelr lack of capacity to malntain efficlency in a prolonged task.
While tasks of short duration may not reveal a difference betweennor-
mals and mental patients, a task continued for a long time s likely to
show a much greater decrease in the patient than in the normal indi-
vidual, The task utilized in this study was the same as that utflized by
Kraepelin, namely, continuous addition of simple numbers. The pur-
pose of this technique was to determine whether the frontallobe oper-
ations tended to alter the efficlency of mental patients in long con-
tinued tasks, H. E. King (*49), alter applying the “Continuous problem
task® which involved the learning of complex positional light patterns,
concluded that there might be a deficiency in this function in the to-
pectomy patients. Instructions were given the patient as follows:

1 want to see how fast you can add. WhenlIsay “Ready, go”...begintoadd
these figures as fast asyoucan and continue until I tell you to stop. When

you come to the end of one page do not stop, but go on to the next page.
Ready, go.

The patient was given a soft pencil with an eraser. Constant bright
illumination without glare was furnished by a floor lamp stationed be-
hind and to the left of the patient. The examiner’s stopwatch was con-
cealed from the subject.

A notation was made of the patient’s progress per minute in terms
of his position on the additions sheet, from which a minute-by-minute
work curve was later obtained, The test continued for 15 minutes,

The patient was then presented with 5 sheets of 2-digit addition
problems, each sheet containing 90 additions in which the patient had
to “carry” from the first to the second column. “Carrying” was in-
troduced to note whether the extra effort involved would tend to intro-

duce errors as the work continued. The patient was instructed as
follows:

Now I would like to see how fast you can work adding these figures, Add
the problems on these pages as quickly as possible,

Notation was again made of the progress per minute. This test con-
tinued for 5 minutes,

Perceptual Tasks

The first Columbia-Greystone study had utilized the following pro-
jective techniques; the Word Association test, the Rorschach test, and
the Levy Movement Blots, No demonstrable changes occurred 1;1 the
word association test as a result of the operation. The Rorschach test
performance was analyzed individually as well as statistically but only

one significant finding emerged, namely, the i i
response mon Lding ged, ely, reaction time to the first
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In the {irst series of 5 mazes, the only correct solution was to turn to
the right. The next series of mazes was basically similar in design
to the {first, but it gave the patient the opportunity to break the set
spontaneously., He could take the previously established route to the
right, or take the shorter route to the left. He was then given a third
series of mazes, where the only correct solution was to take the left,
or the shorter route. Thepatient was thus forced to break hisprevious
set in this last series of mazes, if he could not break it spontaneously
in the second series of mazes.

WORD SELECTION SET. One method of testing the capacity of main-
taining a mental set is through the controlled word association tech-
nique. In this technique the patient is given the set to respond with
antonyms or synonyms or some other type of association when the
stimulus word is presented, An adaptation of this controlled associa-
tion method was made to set the level of functioning of the chronically
ill mental patient studled in this investigation. In order to remove
any obstacles to response arising from unfamiliarity with the stimu-
lus words, only words of the Thorndike A level (Thorndike and Lorge,
*44) were used, Instead of the more difficult task of supplying the
correct association to the stimulus word, the patient was asked to
recognize the correct response from a pair of words presented ta-
chistoscopieally. There were 3 levels of the task; the single set,
double set, and triple set. In the single set, the patient was required
to select from the pair of exposed words the word that designated part
of the body. The pairs of words (one distractor and one correct
choice) were pr ted tachist pically first at an exposure of 10
milliseconds. This was done 3 times and then the time of exposure
was Increased stepwise to 20, 40, 100, 200, 500, and 1000 milliseconds
until the patlent made a correct selection in accordance with the set
established by the instructions. The double set consisted of selecting
out of the pair of words the one word which designated either a part of
the body or a food, Only 2 words were flashed on the screen (a dis-
tractor and the correct choice) and the exposure intervals were the
same as for the single set. The triple set consisted of directions to
select the one word in the pair which designated either a part of the
body, food, or color.

A record was kept of the exposure interval at which the correct
choice was made, and whether it was the first, second, or third ex-
posure at that interval. The degree of certainty of each judgment was
estimated by 2 rating ranging from complete uncertainty to complete
certainty in 3 steps, The various misrecognitions which were given
by the patient before he recognized the word correctly were also
noted. In this way it was possible to measure the ability of the patient
to maintain a single set, double set, and triple set.

THE SUSTAINED TASK. Kraepelin (*25) showedthat one of the distin-
guishingcharacteristics of mental patients, especially schizophrenics,
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incidental items to which the patient’s attention had not been called, 2
scores were available. Standards for these 2 scores were established
on the basis of the preoperative data. The modal response to each
question was accepted as correct. Thus, a response of either “7” or
“g" persons was aceepted as correct for the direct memory item to
Picture I, while answers in excess of 8 or below 7 were scored aser-
rors. Responses of “3” or *“4” children were accepted as correct for
the indirect memory jtem. Similarly, the answers such as “farming”
or “cultivating” were accepted as correct for the direct item to Plc-
ture 11, and *one or 2 men* and ®one or 2 women” were accepted as
correct for the incidental items in the picture. Any response that dif-
fered from the standard was scored as an error. The number of er-
rors In the Z contrasted groups, operated or control, Is shown in
Table 26 for the direct and incidental items bined, since no aif-
ferences were obtained between them.

Table 26

TOTAL NUMBER OF ERRORS IN THE TEST OF INCIDENTAL MEMORY
IN THE OPERATED AND CONTROL GROUPS

Testing Perlods

Groups N ~10A +80B Total
Operated 14 9 9 18
Control 4 2 4 6
Total 18 11 13 24

It may be concluded that as far as immediate memory is con-
cerned, of both the direct and incidental types, no significant changes
attributable to psychosurgery were demonstrable. This test was in
the process of development during the preoperative test sessions.
gondltions under whichit was administered and the directions for giv-
ing the test were modified and revised. Because of these modifica-
tions in administration there are too few comparable cases. It is felt
however, that the rationale is essentially a sound one, and that wit},x
more standard presentation methods, this easily administered test
might prove to be a valuable tool.

SEQUFNTIAL DELAY.ED REACTION. There were 23 patients in thig
:;:p;ument; 19 were in the operated group and 4 were controls, Al]
e patients were tested 2 weeks preoperatively and 3 months
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DIGIT PERCEPTUAL SPAN AND WORD RECOGNITION TEST. The
word association technique was modiffed so as to remove certain of
the difficulties which might interfere withthe analysis, The important
element in the word association technique for our purpose was the
stimulus word, which we thought might prove to be either of neutral
or emotional significance for the patient, Inprevious studiesneutrality
or emotionality was judged by examining the type of response given;
that is, whether it was an expected or unexpected word, whether ithad
a long or short reaction time, or whether it showed any other indica-
tions of being complex-bound. The difficulties inherent in making such
judgments were thought to militate agatnst an accurate evaluation of
the results. Since the emotional tone is set off by the stimulus word,
it might be better to study the impact of the stimulus word directly
rather than through the response word which is elicited.

One way of studying the emotionality that attaches to the stimulus
word is to determine its ease of recognition under tachistoscopic con-
ditions. Presumably a word that is emotionally charged may require
a longer time for recognition. One study (Bruner and Postman, '47)
utilizing this method indicated that, in college students, words which
seem to be emotionally tinged tend to have longer recognition times
and giverise to many misrecognitions during the trial-and-error peri-
od, The manner in which a subject misrecognizes a given word some-
times indicates the emotionality that attaches to the word. This tech-
nique was adapted to the need of the patients in the following manner:
first, the digit span of the patient was determined by exposing one-
digit, 2-digit and 3-, 4~, or 5-digit numbers at 10 milliseconds. This
served both as an introduction to the perceptual tasks as well asa
means of determining perceptual capacity., Then a series of neutral
words selected from the Kent Rosanoff list was presented one ata
time at 2 10-millisecond exposure, Each word was shown 3 times in
succession and the time required for response, the actual response
given, and a judgment as to certainty of response was recorded. g
the subject failed to recognize the word correctly the procedure was
continued with longer exposures of 20, 50, 100, 250, 500, and 1000
milliseconds with 3 exposures at each interval until the patient made
a correct recognition of the word. A similar list of emotional words
selected from the Orbison list (Rappaport, et al., *46), and a list of
words culled from the patient’s case history on the basis of their like-
lihood of arousing complex-bound associations was also used.

RESULTS
Memory and Learning

INCIDENTAL MEMORY. The incidental memory test was administered
to 18 patients preoperatively, 14 in the operated group and 4 in the
control group. Since the test contained 2 aspects of immediate memo-
ry, a direct item to which the patient’s attention had been called and
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Table 28

NUMBER OF MEMORY ITEMS RECALLED ON THE VERBAL DIRECTIONS
TEST BY THE OPERATED AND CONTROL GROUPS

Form A Form B
{Overcoat Order) (Swimming Lesson)
Group N Pretest Post-test Gain Pretest Post-test Gain
Operated 16 8.6 9.6 +1.0 1.9 7.6 -0.3
Controls 4 1.3 9.8 +2.5 10.5 10.3 -0.2
Total 20 83 9.6 1.3 8.4 8.1 -0.3

effects, Form A showing 2 gain of 1.3 points while Form B showed no
gain. It is interesting to note that the control group gained 2 1/2
times as much as the operated group on Form A, but because of the
small number of patients In the 2 groups no valid statistical compari-
son could be made, Nevertheless, the material interestedthe patients
and was responded to adequately by those whose capacity was equal
to the task, I it is to be used in future work of this sort it should be
revised, expanded, and extended.

LEARNING TASK, There were 9 patients on whom sufficient records
were obtained, 7 operated and 2 controls. The means for the -10A
testing and the +100B testing for the forced and the free procedures
are shown in Table 29.

Table 29

MEAN NUMBER OF TRIALS REQUIRED FOR LEARNING
BY THE FREE AND FORCED PROCEDURES

Forced Tempo Free Tempo
Group N -104 +100B Difference -10A +100B Difference
Operated 7 20,7 15.9 4.8 159 16.9 -1.0
Control 2 10.0 8.0 1.0 6.5 4.5 2.0
Total 9 18.3  14.3 4.0 13.7  14.

-0.4
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postoperatively. The records were scored in terms of errorsin identi-
fying the aces. Every time the patient uncovered a card that was not
an ace an error was registered on his record. The data are shown in
Table 27, 'In general, no striking differences were obtained from the

Table 27

AVERAGE NUMBER OF ERRORS IN THE SEQUENTIAL DELAYED
REACTION TEST BY OPERATIVE GROUPS

Testing Perlods

Operative

Technique N ~-14A +50B Difference
A29 10 2.08 1.92 0.17
TO 5 3.06 3.30 -0.26
Other 4 2.33 2.49 -0.16
All 19 2,37 2.40 -0.03
Contral 4 1.24 2.21 -0.97

preoperative to the postoperative testing. Both the operated group
and the control group showed a slight tendency to make an increased
number of errors in the second testing session. The group of venous
ligation patients showed a contrary trend, however, their errors de-
creasing slightly in number postoperatively, Because the technigue
was not standardized until later, andbecause of the possible effects of
interexaminer differences, these observations should be regarded as
only tentative.

The ability to perform sequential delayed reaction problems, as
measured by the materials used in this experiment, was not at a very
high initial level in these patients, The variability in the results, and
the lack of consistency within the operated groups, make it difficult to
interpret the losses and gains in terms of the operative procedures.
If this test is to be used in future research both the test materials
and method of procedure should be changed.

VERBAL DIRECTIONS, This test was administered to 20 patients; 16
operated cases and 4 controls, Since the 2 repetitions of each test
yielded approximately similar results, the sums of the items recalled
on both repetitions were totalled and considered as one score. The
average number of items recalled on the 2 forms of eachtest is shown
in Table 28. The 2 tests differed in their susceptibility to practice
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of the year was noted and a tolal error score obtalned for each pa~
tient, Since there were 2 interruptions in each task, the maximum
possible number of errors for each of the tasks was 2, or a total of 6
for the 3 tasks combined, Whenever the patient resumed the counting
at or near the point which he had reached when he was Interrupted,
the performance was considered satisfactory. If, however, he lost his
place completely or started at a point 2 or more digits (or letters or
months) away Irom the stopping point, it was regarded as an error,
The mean number of errors in the operated and control groups is
shown in Table 30.

Table 30

NUMBER OF ERRORS IN THE INTERRUPTED SET

Group N -10A +90B Difference
Operated 14 .91 1.63 -9,08
Control 4 2.00 0.75 -1.25
Total 18 1.78 1.45 -0.33

There was a definite improvement due to practice in the control
group, but the operated group as a whole did not show such improve-
ment. Analysis of the performance of the venous ligation group of 8
patients indicated that they showed relatively more practice effect
than did the contral group. The transorbital graup of 4 patients showed
a tendency not to benefit from practice.

There were some operated and some control cases in which per-
formance in this task improved slightly at +90B testing, and there
were also some operated and some control cases in which performance
was poorer at +80B. In nocase was there evidence of gross improve-
ment or gross deterioration in this test, nor was there a significant
difference between the control and operated groups. :

In view of Malmo’s (47) report of a similar technique applied to
one psychosurgery patient we had expected this test to be of greater
usefulness than it was, In contrast to his finding of a large increase
in errors postoperatively, our patients showed a decline in number of
errors,

With regard to the use of this test in future work it
that it will ever serve in its presentform as a pmfitablie::;ts :llozbtt:::
battery since patients usually perform the task quite well initially and
little opportunity is left for subsequent improvement. Hence, i{
prove useful only for very deterjorated patients, > e
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The forced procedure seems to show a greater practice effect than
the free and this was especially marked in the operated group. In the
free procedure the operated group shows a slight loss while the con-
trol group shows the normal effects of practice.

Clear-cut interpretations of these data are difficultto make in view
of certain deficiencies in the experimental design and other testing
irregularities, namely:

1. No second postoperative retests were given. This was contem-
plated in the original design of the experiment (but not carriedthrough)
in order to evaluate the influence of the mutual interaction between
forced tempo andfree tempo lists by alternating the sequence of pres-
entation, Consequently the effects of the operation are confounded with
the forced-free effect.

2. The same lists were given preoperatively and postoperatively to
assure a constant level of difficulty of material, but this also con-
founds the variables of remote retention and learning ability,

3. All scores were recorded in terms of number of trials, but since
the patients controlled the rate of syllable presentation of the free
tempo procedure, this measure does not accurately reflect the speed
of learning. It would have been desirable to record the time reguired
for free learning in addition to the number of trials,

4, Some patients were given lists consisting of 6 syllables, while
other patients were presented with 4-syllable lists because it was
found that they could not master the 6-syllable lists within a reason-
able number of trials. In comparing the results of the 4- and 6-sylla-
ble lists certain extrapolations had to be made, the validity of which
is questionable. There is noconsistent significant change from before
to after surgery in the relative difficulty of the syllables within the
lists, Thus, we find no support for the contention that brain-operated
cases show a greater susceptibility to Intraserial interference as was
claimed by Malmo (*47), Similarly an analysis of the oscillations in
correct response after the criterion of learning was met showed no
changes which could be related to the effect of the operation.

SUMMARY. Although the memory and learning tests did not,indicate
any definite changes attributable to the operation in this study, it may
be concluded that these tests and techniques reflect patient behavior
in such a consistent manner that when modified they can be utilized to
advantage in future studies., The Verbal Directions test for measur-
ing immediate retention andthe free and forced techniques in learning
lists of nonsense syllables seem especially suggestive for further
study.

Mental Set

INTERRUPTED SET. (Counting, reciting alphabet and months.) The
number of errors in counting and in reciting the alphabet and months
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Table 31 !

SPONTANEOUS SHIFTING OF SET (4) IN THE OPERATED AND
CONTROL GROUPS FOR PREOPERATIVE AND POSTOPERATIVE TESTING

Operative Pre+ Pre- Pre- Pre+
Technique N Post+ Post- Post+ Post-
VL 11 3 [ 1 1

TO 5 3 2

TH 1 1

TC 1 1

All 18 3 11 1 3
Control 4 2 2 0 0

Eight patientsout of 22, were able tochange thelr set spontaneously
before the operation. There were 6 operated and 2 controls in this
group, After the operation 3 of the 6 operated patients could take the
left route only when forced, although they were able to change their
set before the operation; 3 remained unchanged. The 2 control pa-
tients also remained unchanged.

In order to get an estimate of the rigidity or flexibility exhibited
by the patients, a clinical estimate was made of the quality of their
total performance, including the spontaneous shift as well as theforced
shift. The judgments were made with regard to changes from pre- to
postoperative behavior in 3 steps; (1) increased rigidity, (2) increased
flexibility, and (3) unchanged.

Table 32 shows the patient who evidenced a greater rigidity, a
greater flexibility, or r d h d [ peratively by type of
operation, Ofthe patients whoshowed greater rigidity postoperatively,
2 were venous ligations, 2 were transorbital lobotomies, one was a
thermocoagulation, and one a thalamotomy. It is interesting to note,
bowever, that all of the controls remained unchanged. It follows that
any changes in performance cannot be attributed to the nature of the
operation.

Jn order to obtain an overall quantitative measure of the perform-
ance of each patient, a total score was obtained in which each spon-
taneous change of set was given a credit of 2, and each error in the -
group ol forced-change mazes was given a weight of -1, These scores
for each individual were computed and the 68 scores obtained op
the 3 tests were transmuted into a T-scale (Garrett, *47). The
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INTERRUPTED TASK. There were 24 patients to whom this task was
administered preoperatively. The tasks selected for this experiment
did not hold equal interest for all patients, Some thought the jigsaw
puzzle childish and refused to continue, while others thought it fun, It
was felt that in some cases the non-resumption of the task after the
interruption was a function of lack of Interest, rather than lack of ten-
sion toward completion of the interrupted task. The selection of ma-
terials for this type of task for use with mental patients is a sourceof
difficulty that we have not been able toovercome. It 15 for this reason
that no postoperative data wereobtained. If adequate testing materials
can be devised this area of study mightbe of interest in a future study.

DIRECTIONAL SET. Data were obtained for this test on 22 patients,
18 operated and 4 controls, All but 2 .of these patients were tested 3
:imes)—twlce preoperatively (-60A, -30B) and once postoperatively
+90C).

This test was almed primarily at determining whether the right-
turning habit established in the first 5 mazes induced a rigidity of per-
formance that prevented spontaneous shifting to the shorter left-turn-
ing route. For those who did not make a spontaneous shift, a further
opportunity for breaking the right turning habit was provided by the
last 4 mazes in which the patient was forced to shift to the left. The
number of errors whichhe made before turning leftward was a further
measure of the degree of rigidity,

One of the most striking findings is the consistency of performance
found in the 2 preoperative administrations, The patients usually re-
peated the same pattern of behavior on the second preoperative test-
ing. Instead of the usual practice effects there was a preoperative
rigidity. Of the 22 patients 14 could only take the shorter route when
forced to do so on the last 4 street maps. These patients behaved as
if they were suffering from psychic blindness extending over the left
field of vision. After having established a right-turning habit, the
shorter left route, seemed completely out of the realm of their per-
ception, After the operation, 3 of these patients showed even a greater
inability to relinquish the right-turning habit. One patient improved,
being able to break the set spontaneously although unable to do so be-
fore the operation; the remaining 8 patients performed exactly as they
had done before theoperation. Of the latter 8 patients, 2 were controls.

Table 31 shows the pre- and postoperative performance of theoper-
ated and control groups with regard to spontaneous shifting, If a pa-
tient was able to shift spontaneously either at -60A or -30B he was
considered as having shifted spontaneously preoperatively. In the
group as a whole, 18 of the 22 patients did not alter their performance
postoperatively, 13 remaining incapable of making the shift and 5 per-
forming the shift spontaneously bothtimes, Four patients altered their
performance, one for the better and 3 for the worse. The control
groups showed no changes from pre- to postoperative testing.
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testing ta the +90C testing 1.72 points. Although this difference was
not found to be statistically significant, it nevertheless may be an in-
dication of the general tendency for the operated patients to gain less
than the control patients from repeated practice on a test,

A factor that cannot be overlooked, is an inadequacy of procedure
which made it difffcult to determine the basis of the postoperative
changes. Five of the mazes were s0 constructed that the only correct
solution was a right-turning movement, while on 4 others the patient
had the choice of the previously established right-turning movement,
or a “shorter” left-turning movement. These were given to see if the
patient could shift “spontaneously.” In the last 4 mazes the right-
turning movement was blocked and the patient was forced to move to
the left. Because the patients were not “forced” to take the left route
in the second part of the experiment, some shifted and some did not.
This freedom of choice might serve as a differential reiniorcing agent
upon the first and the third parts of the subsequent postoperative test-
ing. There was nothing in the directions or the pature of the experi-
ment to insure equality of reinforcement, nor was there any indication
that the left route was possible during the second part of the experi-
ment. Greater rigidity in the postoperative performance mightbe due
to the factthat the right-turning tendency had more positive reinforce~
ment through the patient’s own cholce. In view of this difficulty, the
same mazes should not be reused posioperatively and a new type of
maze should be utilized for testing for possible changes, Instead of
a left-right choice, a top-bottom choice could be used in the postoper-
ative testing. I one maze be insertedbetween the first and the second
part of the experiment, for the purpose of demonstrating to the patient
that 2 movementto the left is possibleor calling attention to left-turn-
ing movements, it would eliminate the possibility of 2 “spontaneous”
shift on the part of the patient, butit would make the data more amena-
ble to znalysis since it would equate reinforcement for all patfents.

WORD SELECTION SET. The responses in the word selection tasks
were scored by means of a T-scale technique (Garrett, '47). This
numerical evaluation was obtained by tabulating the total number of
correct responses at each exposure-trial per list, and then computing
the corresponding T-scale score for each of the successive trials.
This scoring method showed that the tests were too easy for the better
patients, who hadlittle difficulty in recognizing most of the words with
a 10-millisecond exposure. Thus, an artificial ceiling was imposed
upon the scores in that there was relatively little possibility of regis-
tering any signiticant improvements which might have cccurred in
postoperative performance. The data, though unsatisfactory, indicated
a tendency towards postoperative improvement for the transorbital
:;x:ii vien&us Iigatim‘:e grc;:ps, but since the controls also show a slight
n in the second test: a portion o i
S actice siioatey gy a P! f this gain must be attributed to

. In general, these word selection tests appeared to be useful
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Table 32

INCREASE IN RIGIDITY AND FLEXIBILITY OF SET IN THE
POSTOPERATIVE TESTING

Operative Increase in Increase in

Technique N Rigidity Flexibility Unchanged
VL 11 2 2 i

TO 5 2 1 2

TH 1 1

TC 1 1

All 18 6 3 9
Control 4 4

performance of each patient was then given its equivalent T-scoreand
the means for the operative and control groups computed as shown in
Table 33.

Table 33

MEANS OF OPERATED AND CONTROL GROUPS ON DIRECTIONAL
SET TEST IN T-SCORES

Operative

Technique N -60A -30B +90C
VL 1 51.36 50.82 50.45
TO 5 53.00 46.00 45.20
All* 18 51,00 49.44 47.72
Control 4 52.25 52.75 53.75

*Includes one TH and one TC patient.

It will be noted that the control group increased but slightly from
test to test. The operated group as a whole declined from the -30B
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Perccptual Tasks

DIGIT PERCEPTUAL SPAN, The evaluation of performance In this
test was made in terms of the maximum number of digits correctly
reported at an exposure of 10 milll ds within 3 ive trials,
Comparison of the mean changes in the operative and control groups
showed that the operation produced no alteration in this function.

WORD RECOGNITION. Performance on Word Lists A and B was
scored similarly to that in the word selection test making use of T-
scale valtues, None of the statistical comparisons of the data obtained
from the various subgroups were significant although there was some
tndication of improved performance in word recognition for the group
of transorbital patients, The magnitude of this change was not large,
That no type of psychosurgery used in this study improved perceptual
span per se was indicated by the absence of any change in the percep-
tual span for digits.

SUMMARY AND CONCLUSIONS

In the study of the effects of psychosurgery on complex mental
{functions a battery of 14 tasks wasugedto measure memory, learning,
maintenance of mental set, and perception. Since many of the scales
involved were in a preliminary stage of development, an Important
aspect of the investigation consisted of sifting out the most suitable
techniques for further research.

Among the tests which proved adequately relfable and sensitive
were: (a) verbal directions, which measures the abllity to grasp sim-
ple verbal directions; (b) the learning task, utilizing the names of
pseudo radio stations; (c) the tachistoscopic tests of digit perceptual
span and word recognition; (d) the word selection test, which is a
:neisur}eﬂofl the ability to maintain 2 mental set; and (e) the sustained

ask, which requires continuous work at simpl,
e e oo ple addition problems for

In general, the data obtained were not sufficient to warrant definite
conclusions regarding the effects of psychosurgery on complex mental
functions, but somte interesting trends were noted. The operated pa-
tients tended to perform relatively poorly In the learning task when
they were required to set their own tempo, although they showed a
slight improvement over their preoperative performance when they
learned under fixed speed conditions. In 6 of the 14 tests In the total

battery the operated group did not show as much
tion as the control group. ch gain withtest reeti-

It is concluded that:
1, M y, both immediate and incid
a result of psychosurgery.

tal, showed no alteration as
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instruments for evaluating abilities in set and perception which might
afford stable measures under more carefully controlled conditions
than we were able to employ.

SUSTAINED TASK. The sustained task was given to 16 patients, 12
operated and 4 controls. The work curves for the operated and the
control groups were plotted for the 15-minute work period minute-by-
minute. The control group as well as the operated showed consider-
able variation from minute to minute and no trend was evident. There
was a tendency in the control group for a steady rise in output per
minute and no indication of any slowing within the 15-minute interval,
This held true of both the preoperative and the postoperative test, but
the latter In general was on a lower level of efficlency than the pre-
operative test, The operated group showed a short warming-up spurt
followed by a gradual decliné, This held true of the preoperative as
well as the postoperative test.

In the absence of any significant differences between the operated
and unoperated groups, the performances of the individual operated
patients were examined for any consistent trends which might be
related to the surgical technique employed. No relationship was
found.

The findings of Conkey (’38) and M. F. Robinson (’48) suggested
that we might find a change in the ability to sustain performance from
the beginning to the end of the task as a result of psychosurgery.
However, a comparison of the slopes of the curves of performance
from the first to the fifteenth minute for the pre- and postoperative
test periods showed some changes in a positive direction and some in
a negative direction, which failed to support the Conkey-Robinson
hypothesis.

The possibility that the accuracy of performance might change as a
result of operation was examined by making a graphical comparison
of the preoperative and postoperative error scores. No significant
trends were found. The analysis of the data and graphs of the 2-digit
additions revealed no consistent tendencies when examined in terms
of total number of additions completed, the range of each patient’s
preoperative and p perative perfor , shape of the curve of
performance, and the error scores,

It is to be noted that in the above discussion the analyses have been
primarily based on an inspection of the graphical material. In view
of the irregularity of the data, refined statistical treatment did not
seem warranted. So far as the sustained task method is concerned we
may summarize by pointing outthat no significant changes which could
be ascribed to the operative procedures were found with respect to;
(a) total number completed, {b) range of performance, (c) shape of the
curve of performance, and (d) total error scores. This was true in
both the one- and 2-digit addition tasks,
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there was no sound evidence that the variety of neurologic surgery
conducted on the frontal lobes of these 22 patients had any important
differential effect on the psychelogic variables measured.
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2. Learning ability showed no definite alterationdirectly attributa-
ble to psychosurgery. “Forced” tempo learning seemed somewhat
easier postoperatively for most of the operated cases and “free” tempo
learning seemed somewhat more difficult for them.

3. In the control group, but not in operated patients, there was evi-
dence of {mprovement of maintenance of set which we attribute to the
practice effect of the repeated testing procedure,

4. Althoughour technique wasnot allthat mightbe desired, we must
conclude that the delayed reaction phenomena reported in brain-oper-
ated animals was not evident following psychosurgery in this group of
patients,

5. The verbal directions testhere, as in the first Columbia-Grey-
stone project, showed some tendency to change in anunspecific fashion
following psychosurgery.

6. Nejther interrupted set nor the Interrupted task test showed a
consistent variation féllowing psychosurgery.

7. The test of directional set, which had been specially designedto
bring evidence as to changes in rigidity or flexibility in learning or in
mental set, failed to show any consistent change which could be related
to psychosurgery. This might be due to inadequacy of materials and
method used, although the results were in agreement with the clinical
evaluation of the patients,

8, Stimulus word recognition, which was used as a substitute for
the word association test, gave an improvement in scores with the
transorbital group which paralleled the improvement shown by the
control group, This difference between the transorbital group and the
other operated patients is not due to differences in visual perception
span.

9. The Conkey-Robinson hypothesis that psychosurgery or brain
injury results in a loss in ability to continue a sustained mental task
without marked decrease in etficlency was not confirmed.

10, Several general tendencies appeared. For example, no striking
changes for the worse were noted. Such changes for the worse as did
occur reflected not a basic loss, but rather a failure toshow improve-
ment with practice. There were 14 opportunities for comparing the
effect of practice on the performances of the operated and the unoper-
ated patients. Inonly 3 of these did the practice benefit the operated
more than the unoperated, In 6 of these comparisons the operated
trailed behind the unoperated and in the remaining 5 instances no
marked differences appeared.

11, During the period covered by these psychologic examinations
little or no amelioration in mental illness was evident. The psychologic
findings in the first Columbia-Greystone report all pointed to the fact
that such alterations (gains or losses) inpsychologic test performance
as were found were more closely related to “social improvement”
than to any other variable investigated. Hence, the lack of regular
change in this battery of tests is in all probability a reflection of the

lack in amelioration from mental illness. Certainly and positively
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By use of the coding systemand a large number of questions a con-
siderable amount of material could be obtained from each patient and
recorded in an objective manner sothat it lent itself to both group and
indlvidual analysis. This procedure provides a method of discovering
the effects of brain operations on material which is essentially sub-
{ective, Through the large range of questions there is an adequate op-
portunity for the patient to express his particular troubles. Through
the recording technique, what the patient says and how he saysit,are
available for analysis,

As one’s experience grows, alterations are usually required in any -
new technique. This does not make for experimental neatness and
clear-cut results, As a result of such necessary alterations much of
the data obttained during the course of this study are fragmentary and
for that reason, if no other, the results presented in this paper are
tentative,

METHOD

The present investigators made use of 2 common method but each
sought information on a different set of topics. Interview A which
consisted of 180 questions arranged in blocks according to their con-
tent dealt with general toplesof (a) insight, (b} feelings of persecution,
(c) religion, (d) feelings of guilt and punishment, () prejudice (religion,
racial, national), and (f) hallucinations, Interview B consisted of 160
questions which were primarily concerned with the way in which the
patient had reacted to various events in his development from child-
hood until the present. Postoperatively, additional gquestions were
2dded to both interviews concerning special effects connected with the
operation and its effects,

The responses to hoth interviews were recorded at the time of the
interview through the use of symbols and abbreviations. Explanatory
notes or elaborations deemed necessary were noted. Because primary
emphasis was placed on the development of a code for recording the
actual responses to the interview questions, the development of sym-
bols denoting characteristics of the patient’s way of speaking was de-
layed. Only 2 of these, indicating bizarreness and indirect or inter-
gaf;ed answers, were used sufficiently to warrant reporting in this

Y. -

In the absence of any other criterion, the scoring of the interview
content was based on what were considered the expected *norma)”
answers to the questions. Only those questions to which the normal
answers were judged by the experimenters to be clear were included
in this scoring. Four content scores based on this expected normal
record are reported in this study. These scores are hased op the
blocks of questions from Interview A concerning: {1) insight, (2)per-

iecutlon, (3) prejudice, and (4) guilt, and they consist of the total pum-
er of good or normal responses present in each patient’s record,



Chapter 11
ATTITUDE EVALUATION
Mortimer Garrison, Jr., and Tom D, Olin

DPsychosurgery done with the hope of producing an amelioration
from psychosis and neurosis has been reported by various Investiga-
tors to produce changes, both desirable and undesirable, in the atti-
tudes of the patient toward life and 1ife’s problems, Cases described
as having changed with respect to politics and religion have been cited
and discussed by Reitman (’48), Hutton (°47), and Rylander (49).

These reports are usually based on clinical observation frequently
documented by protocols and accounts of improved patient’s behavior
after their return to their familles, In effort to specify certain of
these changes more objectively, psychologic inventories of common
complaints and fears were reported by Garrison ('49). These inven-
tories werenot too satisfactory since the possible range of complaints,
presented to the patient, was restricted and the range of answers was
determined by a card containing certain standard answers from which
the patient was asked to choose the answer which most corresponded
to the way he felt,

As a consequence of the positive results obtained with the Anxlety
and Complaint inventories the present study was undertaken as an ex-
ploratory effort to develop a method which would provide a more pre-
cise self~description of the mental patient, It was decided to base this
work on the direct interview. This decision was prompted by the suc-
cess attained by Kinsey (’48) and his assoclates, particularly with re-
spect to their {ngenuity in coding their subject’s responses so that a
great many questions might be asked, answered, and accurately re-
corded in a relatively short time,

Two problems predominated in our development of this method:
(a) determining the content of the interview question, and (b) devising
a code for recording the answers. The Interview content was at first
based on the Anxiety and Complaint inventories and on the sorts of
questions commonly used in psychiatric iInterviewing and “trouble”
questionnaires. The succession and wording of the questions were con-
tinually changed sothat any particular interview moved naturally from
one topic to another, As our familiarity with the method increased it
became evident that more of the patient’s behavior might be indicated

in the record forms than simply the answers to the questions. This
observation led to the beginning of the development of a system of
symbols representing the characteristics of the patient’s speech,

218
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procedure was used with Interview B in order to see whether old im-
pressions and attitudes toward past events could be considered reliable
or whether a therapeutically successful operation might not consis-
tently change the patient’s way of evaluating his past life,

Table 34

THE AGE, SEX, IQ, DIAGNOSIS AND OPERATION FOR THOSE
PARTICULAR SUBJECTS INCLUDED IN THE ATTITUDE
EVALUATION. SEE ALSO FIGURE 6 AND TABLE §

Operative
Technique Patient Age Sex IQ Diagnosls
VL-I B1 a3 F 90 Hebephrenic schizophrenic
VL-1 B2 33 F 102 Catatonic schizophrenic
VL-1 B3 3H F 88 Hebephrenic schizophrenic
VL-1 BS 51 F o7 Paranoid schizophrenic
VL-I B6 32 M 100 Catatonic schizophrenic
VL-II B7 35 F 85 Hebephrenic schizophrenic
VL-IT B8 47 F 102 Paranold schizophrenic
VL-I BICA 52' F 114 Paranold schizophrenic
VL-I B11 32 F 88 Catatonic schizophrenic
VL-I Bi2 26 F 93 Catatonic schizophrenic
TH B14 26 M 58 Hebephrenic schizophrenic
TO B17 33 F 56 Hebephrenic schizophrenic
TO B19 34 M 55 Hebephrenic schizophrenic
O B20 27 M 4 Hebephrenic schizophrenic
To B28 a0 M 90 Incipient schizophrenic
Control BIO 42 F 86 Paranoid schizophrenic
2’:’:;: 2:: 343 F 103 Hebephrenic schizophrenic
contrer n2s I ‘1; 100 Paranoid schizophrenic
Control B2 " . ii: Catatonic schlzo;.ahrenic
Hebephrenic schizophrenic

Operated group N=16% Me‘::.:.g © Maesa :3Q
52:::; Mgati b 103.8
Ofher operatees Nes o 980

30.0 68.3

*Including patient B4
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The information obtained concerning hallucinations was not included
in this treatment since too few patients answered these questions
relevantly,

Four additional scores have been used which depend upon the in-
cid of certain ph inthe patient’s interview records, These
Incidence scores were as follows: (1) Bizarre responses, This score
consisted of the incidence of irrelevant, hallucinatory responses in
which no scorable content response was evident. A specfal symbol
was used to indicate this sort of behavior. (2) Interpreted responses,
These were Indirect responses in which the patient’s answer was
evident but notdirectly given. A special symbol was used in recording
this type of resp (3) bon’t know responses. This score would
probably better have been named “Unable responses” since it included
“Don’t know,” “Don’t remember,” and *Can’t say.” Since the majority
of the questions concerned attitudes it seemed likely that a high in-
cidence of this sortof responsemight be significant. These responses
were represented directly in the recordsas they were given by the pa-
tient, (4) Uncertain responses, No special symbol was used to indi-
cate the presence of this type of response but it was evidentin therec-
ords through symbols which were contradictory or by the patient’s
remarks qualifylng his response, This score represents multiple
contradictory answers to the same question and cases in which the
patient’s elaborations contradicted his response to the question, It
does not overlap the other Incidence scores even though no special
symbol was used.,

These 4 scores depend in part upon the total number of questions
answered by each patient. As a result, the direct incidence of each
phenomenon was expressed as a percentage of the number of questions
asked per patient and these percentages were treated as scores. The
Content scores varied only slightly in this respect and therefore were
not expressed as percentages.

EXPERIMENTAL DESIGN

Because of changes in both the content of the interview and the re-
cording technique, the first preoperative interview of Interview A
could not be directly used as it was too dissimilar to the later data
for close comparison, Hence the results of preoperative Interview A
obtained the month immediately preceding operation and 2 postopera-
tive A interviews giyen 10 days and 3 months respectively following
the operation were theonly “standard” material available for analysis.

Interview B contained so much material relating to the patient’s
past history that it was split preoperatively, the questions covering
the period before hospitalization being given 2 months prior to opera-
tion; the questions concerning hospitalization and present status being
given during the month immediately preceding the operation. The
whole interview was repeated 3 months following operation. This
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Table 36
INTERVIEW A: THE MEANS AND STANDARD DEVIATIONS OF THE
INCIDENCE SCORES FOR THE VARIOUS GROUPS
AT 3 INTERVIEW PERIODS

2223?::; N M -SOASD +108 5D M +90¢ 8b
Interpreted

VL 10 21 1.8 3.8 3.3 14.9 12,3
TH & TO 5 3.5 2,0 8.4 13.8 10.7 1.7
Control 5 8.3 3.9 21’.5 3.5 35.5 19.4
Don’t Know

VL 10 6.9 7.8 8.7 7.7 5.5 6.1
TH & TO 5 11.6 9.6 13.5 14.6 }4.1 13.2
Control 5 3’.9 2.5 4.5 2.2 / 2.9 2.0
Bizarreness .

VL 10 2.6 5.2 1.2 1.4 2.7 6.8
TH & TO 5 4.1 4.5 2.7 5.1 2.7 6.0
Control 5 3.8 5.7 2,2 4.4 2.0 2.5
Uncertainty

VL 10 6.7 6.2 6.8 5.2 6.2 3.8
TH & TO - 5.3 34 5.8 44 8.2 3.3
Control 5 44 44 10.2 8.4 .6 2.9

number of operated cases to 15. This operated group consisted of 10
venous ligations, one thalamotomy, and 4 transorbital lobotomies.
The venous ligation group andthe control group were comparable with
respectto age and IQ but the other operated cases formed a group with
a lower mean IQ and a somewhat lower mean age. None of these
groups provided an adequate population for statistical treatment but
this difference within the operated group made it necessary toexamine
the data for the 2 operated subgroups separately,
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SUBJECTS

‘The subjects included in this study are shown {n Table 34 together
with the relevant background Information, Usable and representative
preoperative data were obtained on 16 operated cases and 5 controls.
Case B4 (a venous ligation} died shortly after operation, reducing the

Table 35

INTERVIEW A: THE MEANS AND STANDARD DEVIATIONS OF THE
CONTENT SCORES FOR THE VARIOUS GROUPS
AT 3 INTERVIEW PERIODS

Operative -30A +10B +90C
‘Technique N M §D M $p M s
Insight

VL 10 16.5 4.3 17.2 4.2 187 44
TH & TO H 13.7 4.6 15.1 3.2 15.0 44
Contral § 18.0 1.7 18.8 5.4 18.8 6.5
Persecution

VL 10 19.4 6.5 220 5.4 21.8 6.6
TH & TO § 2.8 64 26.0 3.9 27.3 4.2
Control 5 20.0 6.2 20.8 4.4 2.0 6.4
Prejudice

Vi. 10 3%.2 113 40.9 0.7 41.4 10.8
TH & TO 5 40.0  10.6 38.8 8.4 42.5 7.2
Controt 5 30.6 5.1 33.6 1247 34.4 128
Gullt

VL 10 9.4 3.1 8.7 2.9 8.2 3.4
TH & TO 5 8.5 3.2 83 L8 9.7 3.6

Control 3 6.4 2.2 8.4 3.2 1.2 2.2
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remained unchanged while the other operated cases increased post-
operatively.

PATTERN ANALYSIS. Another method of surveylng the data for the
effects of operation {5 through pattern analysis. Each patient was in-
terviewed 3 times and a change might occur each time or in any other
possible pattern when all 3 answers to each question are considered,
Were it found that there were differences in the way in which these
changes took place between the groups as indicated by the relative
predominance of the various patterns, this change might be attributed
to the operations.

The Incidence scores were tabulated in each pattern and the inci-
dence for each pattern was expressed as a percentage of the number
of questions asked per patient. Thege percentages were then aver-
aged to indicate the relative predominance of each pattern in thevari-
ous groups. These figures are shown in Table 37.

In the heading of this table and in the text to follow 3 letters have
been used to represent the pattern taken by the answers, An “x” indi-
cates the presence of the behavior under consideration; an “o,” its
absence. Thus Xox—present preoperatively, absent at the first post-
operative interview, and present 3 months postoperatively.

There was some difference between the groups in the numerical
value of these figures depending upon how much of the behavior deter-
mining these percentages was present. There was some indication
from this analysis of a difference between the 2 groups of operated
patients; since the bizarre and *Don’t know” responses were less fre-
quently found inthe xxx pattern indicating pr of these response:
throughout the 3 interviews in the venous ligation group than was the
case in the other operatees. The venous ligation group differed from
both the control group and the other operatees in that there was a
greater frequency of “Don’t know” responses in the xox pattern and a
lesser frequency of this type of response in the oxo pattern. The ven-
ous ligation groupalsohad alower frequency of bizarreness occurring
in the oxx than did the controls, In this pattern the other operatees
exceeded the controls.

This indicates that the venous ligation group gave a greater pro-
portion of direct answers immediately following operation with the
“Dor’t know” responses returning 3 months postoperatively, The
other operatees on the other hand gave more new bizarre responses
following the operations than did either the venous ligations or the
controls, Despite this difference between the groups, there was no
evidence of any difference in these patterns of change between the op-
erated group as a whole and the control group,

DIFFERENCE SCORES. The possibility remains that significant
changes may have occurred inindividuals despite the lack of difference
between the group means. The scores used in examining this possi-
bility were the algebraic differences for each score between conditions
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RESULTS: INTERVIEW A

CONTENT SCORES. The means and standard deviations of the Con-
tent scores for the control group, and the 2 operated subgroups are
given in Table 35. There areno gignificant differences either between
the groups or from pre- to postoperative conditions evident in this
table, Both the operated and contro} groups increased in the number
of *normal” responses to questions dealing with insight and persecu-
tion. In both cases the operated group increased slightly more than
did the controls, Both groups ncreased somewhat in the number of
normal respenses to questions concerning prejudiceand guilt although
in these scores the control group increased somewhat more than did
the operated group.

Desplte the difference in background variables between the 2 oper-
ated subgroups there were no differences between them with respect
to these scores,

INCIDENCE SCORES. The means and standard deviations for the
various groups with respect to the Incidence scores are shown in
Table 36. Although there are some differences between the groups
preoperatively, there are no differences attributable to the effect of
operation evident in this table. ‘The operated and control groups were
significantly different preoperatively in the incidence of interpreted
responses, the control group giving more of this type of response.
The large increase In the control mean immediately following the oper-
ations enlarged this difference but there was also a small increase in
operated mean as well, The groups didnot differ significantly at the
second postoperative interview, despite the large difference between
the means, because of the scatter indicated by the standard deviation
in the control group,

The 2 groups differed significantly before operation in the use of
the “Don’t know ® type of response, the operated group exceeding the
controls, The other operatees increased during both postoperative
interviews accounting for the rise in the operated group mean for this
score. Although both the venous ligation and the control groups de-
creased slightly, the mean differences between the groups are not
significant postoperatively and the changes between pre- and post-
operative conditions are not significant,

The groups did not differ significantly at any time in the jncidence
of bizarreness and uncertain responses. Both groups decreased post-
operatively in the bizarreness score, The operated group decreased
somewhat more than the controls immediately following operation but
increased 3 months later although not to the extent that there wasa
return to their preoperative level, The venous lgation group was less
bizarre than the other operatees preoperatively but was equivalent to
them postoperatively. With respect to uncertain responses, the oper~
ated group as a whole remained unchanged while the control group in-
creased in the incid of this resp The venous Hgatlon grouvp
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for each patfent, The net difference represents the total change for
the score under consigeration {rom the preagerative interview to that
done 3 months postoperatively,

Ta investigate and evaluate the changes which actually did oecur in
each patient’s record it was necessary to know something of the rela-
tlonships between the separate scores. In order to determine these
relationships, an intercorrelation of the net differences for each score
was done. Related scores were expected to change simllarly in each -
patient. These correlations are shown in Table 38, Although the

Table 38

INTERVIEW A: RANK-ORDER CORRELATIONS BETWEEN THE NET
DIFFERENCES IN SCORE FROM THE PREOPERATIVE TO THE 3
MONTHS POSTOPERATIVE INTERVIEW. (N-21)

a ]

3 E s g 2 g

5 g

B2 E % oz § 2

] = 8 1 @ 2 @

< S B £ < = 5

& a = S A B n Z]
Interpreted =01 +.02 +.94 , -.26 .26 -14  -.38
Don’t Know +.05 -39 -34 .06 -08  +06
Bizarreness +17 21 -2 -.68  -.43
Uncertajn -14  -.60 ~2l  +.26
Insight +.48 +28 433
Persecution +24 429
Prejudice “ +.40
Sin

corrélations in this table are not high, there is a consist

supports the hypothesis that the Incld’exwe and Come:! see::gsw::ﬁh
inversely: an increase in the Content scores would be expected tg
accompany more direct answers or a decrease in Incidence Scares

This seems reasonable to expect particularly in the case of thebizax‘re.
ness score. The possibility still exists that these scares may in:
Ccrease together; that flashes of insight might oceur in a patient whos

verbal behavior had generally deterlarated, but any patient in whom :



Table 37

INTERVIEW A: PATTERN ANALYSIS OF INCIDENCE SCORES SHOWING

THE RELATIVE IMPORTANCE OF THE PATTERNS OF CHANGE
IN THE VARIOUS GROUPS*

Operative
Technique N XX X00 xxX0 xox oxo 0% oxx
Interpretive
vL 10 1.3 1.0 “4 K 2.3 13.1 1.0
TH & TO 5 7 1.7 3 .8 5.0 5.0 2.5
Control 5 18 3.2 1.3 2.3 8.8 22.5 8.8
Bizarreness
VL 10 .3 21 1.5 9 4.9 8.7 1.8
THLTO 5 4.7 3.8 L5 2.2 7.8 8.0 1L5
Control 5 5.4 2.6 3.0 1.2 12.6 10.8 10.6
bK's
VL 10 1.7 3.3 1.3 31 2.2 1.0 1.8
THE& TO H 5.0 4.9 22 23 4.0 4.5 4.0
Controt 5 1.0 2.2 K 4 1.8 8 .8
Uncertainty
VL 10 .2 1.4 1.1 g 5.0 4.7 5
TH& TO 5 2 3.8 5 A 4.5 8.5 .8
Control 5 [} 34 1.2 o 8.6 7.0 K]
Complete Means
VL 10 .8 3.6 1.1 1.3 2.8 6.9 1.3
THE& TO 5 2.6 3.5 14 1.5 53 5.5 4.1
Control 5 20 23 1.5 1.0 8.2 10.3 5.1

*X=presence of the phenomena
O=absence of the phenomena
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Without significant changes in the group data, it is doubtful whether
any individual changes may be attributed to the operation untess they
markedly exceed both the other operated cases and the control group
in magnitude, The greatest change in the control group was a -59;
none of the 5 control patients changed in a positive direction, Two of
the operated cases (B3, B20) had similar negative scores, Inany ap-
praisal of these cases the initial level of their performance must be
taken into account. In these data this level depends on the preopera-
tive presence of Incidence scores and normal Content responses. An
overall figure combining the differences found in these 2 types of
scores would be fruitless since an individual who was functioning at an
originally high level would be unable to change positively in Incidence
scores. Both B3 and B20 had scores preoperatively which were the
equivalent of the control patient whose score decreased the most.
There was adequate opportunity for both the 2 operated cases and the
control to improve their scores but all 3 decreased and hence there
seems no reason to attribute this decrease in the operated cases to
the operation.

B10A and B12 stood out among the operated cases whose changes
were positive. B10A improved immediately following operation on 5
of the 8 scores; one being unchanged, 2 Incidence scores increasing
slightly. The most notable change in this case occurred in the Content
scores. This patient’s major complaints revolved about auditory hal-
lucinations which she claimed were reduced following the operation.
Three months postoperatively there was only one additional change, an
increase in the number of interpreted responses. B12 immediately
following operation improved on 5 of the 8 scores; one remaining un~
changed, decreases taking place in 2 of the Content scores. The gain
in this case was primarily in a decrease in the number of “Uncertain®
and “Don’t know” responses with littte change occurring in the Content

scores. Three months later these scores were reversed with the In-
cidence scores returning to the preoperative level and a slight in-
crease being present in the persecution and prejudice Content scores.

In the cases of BIOA and B12 their preoperative level was of some
importance. B12 exceeded B10A in the frequency of “Don't know” and
Emcertam responses preoperatively., B10A consistently exceeded BI12
in good Content responses and thus appeared better than B12 before
operation. BI0A had little opportunity to decrease in Incidence scores
and thus could not have built up much of a positive difference based on
these scores. Nevertheless the changes in this patient’s record out~
welghed those in B12 because B12’s changes were mainly confined to
the Incidence scores while B10A changedin both Incidence and Content,.

SUMMARY: INTERVIEW A

1. There were no significant differences found
in either th
or Incldence scores attributable to the effects of operation, ¢ Content
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marked improvement had taken place would not be expected to behave
in this manner. These relatfonships are far from perfect but as a
working hypothesis the assumption will be made that an increase in
Incidence scores is negative with respect to improvement in the pa-
tient while an increase in Content scores is positive,

By algebraically summing the differences of each patient’s scores
it is then possible to arrive at an evaluation of the changes which did
take place in these records, Table 39 shows the number of patients in
each group according to whether the changes which occurred were
positive or negative.

Table 39

INTERVIEW A: THE DIRECTION OF CHANGE BY PATIENTS AT EACH
POSTOPERATIVE INTERVIEW WITH THE NET CHANGE FROM
THE PREOPERATIVE INTERVIEW

Net change
Operative +10B +90C (-30A less +90C)
Technigue N + - + - + -
VL 10 7 3 4 6 5 5
TH & TO 5 3 3 2 4 3 3
Control 5 1 4 0 5 0 5

From this table it may be seen that the‘overall results 3 months fol-
lowing the operations were not impressive. It would appear that such
positive changes as did take place were predominantly present imme-
diately following operation and that there was a tendency for these
changes to be lost 3 months later. It must be borne in mind that these
changes in most cases represented a very small percentage of the
total questions. It is notable that the 3 venous ligation cases whose
change was ina negative direction immediately following operationhad
operations which might be considered more severe than were the
others of that group,

The results from this tabulation are reflected in the pattern analy-
sis in that the venous ligation group responded with “Don’t know” rel-
atively more frequently in the xox pattern indicating a greater direct-
ness of answers immediately following operation when according to
Table 37 many of them had changed somewhat for the better. Inthe
same fashion there is an indication that theother operated cases were
more affected by operation in that they had a greater frequency of
bizarreness in the oxx pattern indicating its appearance at the 2 post-
operative interviews whenaccording to Table 37 there werefewer pos-
itive changes in thisgroup than took place in the venous ligation group.
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him. This might alter following a mood change. Such material can
only be evaluated with respect to accuracy and inaccuracy as deter-
mined by the case histories of the patients or by comparison to the
records of a criterion group of improved patients. In the absence of
such criteria an exhaustive group treatment of these data would be
fruitless.

A tentatlve conclusion may be drawn concerning the reliability of
attitudes toward past and present events despite operation or the pas-
sage of time. The mean changes occurring in these 2 types of material
are shown in Table 40. There was little change in either the operated
or control groups and there were no significant differences between the
groups.

It was much more difficult to provide a hypothetically normal score
for this interview than for Interview A because of the number of ques-
tions which were basically factual in content. Nevertheless such a
scoring was done particularly for correlation with the results from
Interview A. The number of questions varied from case to case so the
“normal” score was expressed as a percentage of the total questions
per patient. The mean normal score for the operated and control
groups is shown in Table 41.

Table 41

INTERVIEW B: MEAN PER CENT “NORMAL"* SCORE PRE- AND
POSTOPERATIVELY FOR THE OPERATED AND CONTROL GROUPS

Group N ~30A +90B
Operated 16 1.8 69.7
Control 4 58.0 N 59.3

The operated and control groups differed on this score before and after
operation but the score is quite stable when the pre~ and postoperative
conditions are considered. This lack of change in the groups com-
pares with the more accurate data obtained with Interview A,

One score from both interviews which could be directly compared
is the bizarre response Incidence score. Due to differences in the ap-~
plication of this scoring preoperatively, the rank-order correlation
between the scores from Interviews A and B was only +0.46, Three
months following operation this correlation had risen to +0.87 indi-
cating a refinement in the application of this score and considerable
agreement between the 2 interviewers. There was substantial dis~
agreement on only one patient in whose record more bizarreness was
indicated at the time of Interviews B and A. This might be attributable
to the score, the interviewers, or to changes in the patient.
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2. The net difference scores representing a small percentage of
the total questions were intercorrelated and it was found that the Con-
tent and Incidence scores tended to vary inversely supporting the
hypothesis that improvement was Indicated by an increase in Content
scores accompanied by a decrease in Incidence score,

3. A tabulation according to the algebraic sum of the differences
from the pre- to postoperative interviews with each patientindicated a
trend towards improvement in some patients immediately following
operation which was not sustained 3 months later.

4. A pattern analysis of the changes in the Incidence scores gave
some indication that the venous ligation group and the other operatees
differed. An evaluation of these differences made in light of the re-
lationships between the scores suggested that the other operatees
changed somewhat more in a negative direction than did the venous
ligation group.

5. Among the individuals, B10A and B12 were regarded as some-
what improved while B3 and B20 appeared to be somewhat worse fol-
lowing operation, In none of these patients was the change striking
enough to be considered more than that attributable to the varlability
{requently seen in hospitalized mental patients when interviewed from
time to time,

RESULTS: INTERVIEW B

The first 80 questions in this interview dealt with the prehospital
experience of the patients, It was expected that substantial change in
any group of patlents would be reflected in these questions through
the psychosis-free re-evaluation of the experiences involved. For ex-
ample: it had been observed that an individual in a depressed state
might describe himself as having been worthless all of his life even
though he might have had a considerable period of achievement behind

Table 40
INTERVIEW B: THE MEAN CHANGES OCCURRING IN THE QUESTIONS

CONCERNING ATTITUDES TOWARDS PAST AND PRESENT EVENTS
FOR THE OPERATED AND CONTROL GROUPS

Questions Questions

concerning concerning
Group N the past the present
Operated 16 9.1 8.1

Control 4 8.8 7.5
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her comments that she was alittle more troubled by her hallucinations
but this was not marked enough toaffect her score nor were her com~
plaints quantitatively similar tothose she had expressed preoperative~
ly. These changes in this patient seemed to be of particular impor-

tance because of the emphasis she plag:ed on these phenomena pre-
operatively.

QUESTIONS CONCERNING THE EFFECTS OF OPERATION, During
the postoperative interviews all patients were asked 50 questions con-
cerning their awareness of their operation and its effects upon them.
A number of the patients denled having had an operation at one or
more of the postoperative interviews. These data have been tabulated
according to whether the patient’s answers indicated whether he felt
that the changes in him were primarily good or bad, This tabulation
is shown in Table 42.

Table 42

OPINION OF 16 OF THE OPERATED PATIENTS CONCERNING THE
EFFECT OF THE QPERATION AT 15, 60, AND 90 DAYS

AFTER OPERATION

Effect +158 + 60C +90D
Good 9 7 8
Bad 3 2 2
Equal 1 1 0
None 0 2 4
Operation

Dented 3 4 5

It is interesting to compare these results with those shown in Table 39
reporting the results interms of the difference scores. Those patients
who denied having an operation complicate any comparison between
these 2 tables, but the impression remains that the patients’ reports
of what effects the operations had on them and the results shown by
the Content and Incidence scores are in accord.

AMNESIA, Three months after operation an attempt was made in con~
nection with Interview B to ascertain whether retroactive amnesia
was present in any of the operated patients, through the use of ques~
tions designed to elicit information without actual prompting., Two of
the.venous ligation, both thalamotomy, and 3 transorbital lobotomy
patients denied events which had taken place duringthe month immedi~
ately preceding the operations, Of these 3 patients may be ruled out
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To obtain an indicationof how much agreement was present between
the 2 interviews in their overall appraisal of changes in these patients
a rank-order correlation was done between the total net difference
scores from both interviews. This correlation was +0.58 being re-
duced by substantial disagreement inthe interview reports of patients
B1, B5, B12, and B17. There was complete agreement in 8 of the pa-
tients which was satisfying in view of the differences between the
interviews and their susceptibility to day by day variation on the part
of the patients.

SUMMARY: INTERVIEW B

1. There were no significant differences in the groups “normal”
scores before and after operations,

2. No differences were found between the groups before or after
operation with respect to changes occurring in questions dealing with
past and present events,

3. Correlations between the 2 interviews showed that at the time
when they were most comparable (3 months postoperatively) there
was a substantial agreement between the bizarre response Incidence
score but a less satisfying correlation was found between the total net
difference scores.

SPECIAL CONSIDERATIONS

QUESTIONS CONCERNING HALLUCINATIONS. Complete resultsfrom
the section of questions in Interview A concerning hallucinations were
obtained on 4 operated patients and 3 controls. Of the 4 operated
cases, 2 improved somewhat so far as hallucinatory experience was
concerned following operation, while the condition of the other 2 was
unchanged. All 3 of the controls seemed to be somewhat more hallu-
cinated 3 months after the operative period. The most notable change
occurred in B10A. Immediately following operation this patient re-
ported that the voice which she usually heard “Was better and that he
had not been changing her face.” Mostof her preoperative complaints
had been attributed to the effects of things happening to, or being done
by the individual whose voice she heard. That the voice did not vanish
entirely was indicated by her comment that “He seems better: he is
more considerate,” Despite her conviction that this was a real in-
stance of mental telepathy or something similar, her social alertness

before and after operation was indicated by the comments she made

stating that she would never have told the interviewer about her hallu-

cinations had he not been a doctor; further, that no one would know
that she was hallucinated if she did not mention it. At the time of the

second postoperative interview (+90C) there was some indication from
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Janis (*48) using Intensive interviews reported the presence of
retroactive amnesias in 19 mental patients following electrical con-
vulsive therapy (ECT). He suggested that there might be a causal
connection between the amnesias following ECT and the affective
changes produced by the treat ts. Since the majority of his inter-
view questions concerned subject matter which had a high emotional
value for the patients he studied, the lack of change in our data is not
in line with his finding but since our study was exploratory, it is likely
that Janis’ hypothesis has not been ndequately tested.

SUMMARY

Two interviews were usedto obtainself deseriptions from 21 mental
patients before and after operation with respect to their attitudes to-
ward thelr problems, religion, sex, prejudice, feelings of guilt and
persecution, and thelr life histories. Of these 21 subjects, there were
10 who were subjected to venous ligations, one to thalamotomy, 4 to
transorbital lobotomies, one to an extended topectomy while 5 remained
as control patients. In general the interviews indicated that these pa-
tients tended to report consistently. The operations failed to bring
about any overall change in attitude in this group. Two operated pa-
tients gave evidence of an amelioration of their hallucinatory experi-
ence, 2 other operated patients failed to experience such a change,
and 4 control patients gave evidence that their hallucinations became
more dominant in their mental life over 2 3-month period. Some pa-
tients were of the opinion that the operation they received ameliorated
their mental illness, others said it had no effect or made their condi-
tion worse, while a few denied that they had been subjected toneuro-
surgery., Three months after operation 6 patients gave evidence of
retroactive amnesia extending for several weeks before their opera-
tion. None of the 1indings were related in a consistent way to the sur-
gical technique employed.

APPENDIX

The following questions are sample lists of those employed in the

:tllllude evaluation. There were 237 questions in Interview A and 155
B.

From Interview A:
Insight:
8. Do you know why you were brought here?

9. Do you think people were trying to help you?
10. Where should you have gone?

11, Are there people now trying to keep you in here?
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on the grounds of insufficient contact with reality (including the inter-
viewer) during this period. B6 denied the whole experience claiming
that his memory was good only for the 2 weeks preceding the inter-
view. He cannot be excluded on the basis of poor contact since this
was not indicated by his usual behavior. B12 denfed having had any
medical examinations preceding operation, B13, a thalamotomy ex-
cluded {from other constderations in this report, remembered having
been examined preoperatively hut denied having an operation. He
stated that he did not recall being prepared for operation nor had he
any memory of wearing bandages, As far as he knew he, “Woke up
with a short haircut,®

SUMMARY: SPECIAL CONSIDERATIONS

1. Too little data were obtained to justify a full treatment of the
hallucination content questions from Interview A. Of the 4 operated
patients Included in this section, 2 lost some part of their hallucinatory
experience and 2 did not.

2. Additional questions asked concerning the effects of operation
indicated that some patients were of the opinion that the operation had
been beneficial, others that it had made their condition worse ar no
better, while some denied that any operation had taken place.

3. Questions designed to elicit evidence of retroactive amnesia.
About half of the operatees gave evidence of more br less complete
amnesia for the one to 2 weeks before their operation. The amnesia
was not related to the surgical technique utilized,

DISCUSSION

The most striking point evident from this group of patients was the
consistency of their reporting. None of the group means varjed ina
manner which would suggest that they were influenced by any variety
of psychosurgery employed in this study. There were a sufficient
number of patients on whom venous ligations had been performed so
that the data for this conclusion are of some relevance in evaluating
the effects of that operation. The previous venous ligation patient
(No. 38) reported in the first Columbia-Greystone project (Garrison,
’49) was improved following the operation with respect to her scores
from the Anxiety and Complaint inventories. In this larger sampling
of patients there was one {B10A) who made a fair social improvement
but it is impossible to say whether or not these 2 cases are similar
because of the differences in the techniques used in the social im-
provement evaluation. The change in this patient did notseem greater
than could be expected from the effects of variability in mental patients
and thus is not solely attributable to the operation,
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Religion:

60. Do you usually go to church services when you can?

61. How often? (a) everytime (b) most of the time (c) once in a
while (d) rarely {(e) not at all (f) no chance.

62. Has religion helped you? (a) hindered (b} not thought of (c)
prayer {d) thoughts (¢) read (f) services (g) all.

63. Did you have religious training while growing up? (a) home
(b) Sunday School (¢) school (d) other.

Relations with Others:

71. Do you ever get angry when your religion is abused?
72. Do you hold grudges?

73. Have you had arguments with anybody on the ward?
74, Do you ever feel as though visitors stare at you?

5. Do you prefer to be left alone as a rule?

Mental State:

122, Do you have trouble finding the right word for what youwant
to say? .

123, Do you have trouble understanding other people?

125. Do you have trouble with your hearing?

126, Are you afraid you might have?

127, Have you ever felt that thoughts were being put into your head?

128, How often do you hear people talking to you when you can’t see
them?

Racial Groups:

105. Would you mind if one of your friends married a Jew (Chris-
tian, as the case may be)?

106, Are they usually able to get more from the attendants than you?

107, Do you find them hard to get along with?

108. Have you noticed that they seem to be plotting against you?

117, Do you have any Negro {white, as the case may be) friends?

118, Do you mind associating with them?

119, Do you ever feel disgusted when you look at them?

137. Do you think some foreigners (or fascists) would like to get
control of this country?

Do you think we ought to try to keep America for the Ameri-
cans?

139,

Voices:

147, Are you hearing voices now?

148, Do you hear them more when you are alone?
149, Are you able to stop them when you want to?
150, Are you bothered by them?
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12,
13,

PSYCHOSURGICAL PROBLEMS

Would you like to leave this place?
Do you know any reason why you can’t leave now?

Persecution:

46.
47,
48,

50.
51.

Are people doing things that are wrong to you?

Do you frequently feel suspicious of people?

Are some people secretly stealing things from behind your
back?

Do you think people are trying to deprive you of your rights?
Which people seem to be doing the most damage to your life?

Religion:

67.
68.
69.
70.

71,

Sin

83.
84.
85.
86.

Which religion do you dislike?

Do you think a person’s religion fs an important thing?

Have you ever known people who don’t believe in God?

Are these people worse in some ways than those who believe
in God?

Do you ever judge a person by his religious beliefs?

and Punishment:

Do most people think you have good morals?

Have you ever done things you thought were morally wrong?
Do you feel that you have sinned in some way?

Have other people ever forced you to live immorally?

From Interview B:
Early Family Life:

1.
2.
3.
4.

5.

Did you ever have any trouble with your family?

How many brothers and sisters?

Did you live with your parents when small?

When you were little, whom did you use to take your troubles
to?

Who ran the family?

Marriage:

40.
41,
42,
43.

Had your husband (wife) anything to do with your being here?
Have you been worried about your home (children) {spouse)?
Did the neighbors make trouble with your family life?

Have you ever suspected your husband (wife) of stepping out?

Sex:

49,
50.
51.
52.

Have you ever worried about past sexual experiences?
Do you think that sex shouldn’t be thought of?

Did you enjoy sexual contacts before coming to hospital?
Is this one of the reasons for wanting to get out?



Chapter 12
TIME-SAMPLING STUDY OF BEHAVIOR

Elaine F. Kinder and David Willenson
Assisted by Harriet Berman Stopol,
Jeanne Fallers Turney, and Daniel Elvin Sheer

The present study was undertaken to investigate the usefulness of
a time-sampling method for study of the effect of various brain oper-
ations upon the behavior of psychotic patients, The procedure was
designed to secure measures, before and after operation, of general
activity and also of social behavior, that is, activity directed toward
other individuals or serving as stimulation to other individuals,

Reports of frontal lobe brain surgery abound in references to
changes in behavior, documented inmany instances by careful descrip-
tive notes, Terms, more or less general, such as overactivity, rest-
lessness, talkativeness, lack of restraint, dullness or unresponsive-
ness, appear frequently. Changes inpersonality and insocial behavior
following lobotomy have been especially noted by Bennett, Keegan, and
Wilbur (*43); Kindwall and Cleveland (*45); Strecker, Palmer, and
Grant ('42). W. Freeman and Watts (*42, p, 152) devote a chapter to
the social behavior of lobotomized patients and say, in summary:

1t is the overt activity that undergoes an alteration in the direction laid
down originally in the personality, but deviated in one way or another by
Sipecimpased, peyehesic. Inather words, {ollawing aperation. the patlent
becomes more natural. He reacts in a direct manner to the environment
With a less devious and calculated r

P

With the increasing recourse to brain surgery as a therapeutic
measure in mental jllness and the introduction of different types of
operation, reports of behavioral changes have become more numerous,
However, there has beenno standardized procedure by which objective
measures could be secured. As a result, case-to-case comparisons
of altered behavior or even direct evaluation of changes ina single
individual, rest upon uncertain ground, The determination of changes
In such characteristics as general activity and social behavior re-
quires a method that can be tested for reliability and validity, as are
the methods for investigation of other phenomena in the fields of pSy-
chology and physiology. Where changes in behavior following brain
Surgery may be related to specific operative procedures, questions
regarding the nature, extent, and duration of such changes become of

239
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Visions:

170. How often do you see visions?

171, Do you remember the {irst time you saw these visions?
172. What did you see?

173, Were you very frightened when you saw this?

The Operation:

195. Have they noticed any change in you since the operation?
196, Are you getting along any better since the operation?
197. What do you think was the main effect of the operation?
198. Do you think the doctors did a good job on you?

199, What did you expect to happen to you after the operation?
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PROCEDURE

Patients were introduced into a uniform situation {a room with
constant furnishings) and left there for the duration of the session. A
single patient was introduced “alone for se: fons” (designated A ses-
sions) and a pair of patients were brought in together for the “gocial
sesslons” (designated S sessions).

A brief standard introduction was used at each session, explaining
to the patient that he would later be taken to oneof the staff of examin-
ers for a test and meanwhile would be left in the waiting room. He
was told that he might do whatever he wished and that he should feel
free to use whatever was in the room, mentioning, for example, the
magazines, paper and pencil, and playing cards. As an interesting
toy a “Slinky™ (a cofl of flat steel ribbon) was briefly demonstrated.
No patient was scheduled for a social session until half a day or more
after his A session, After 20 minutes the session was interrupted by
whoever had brought the patient in, who said, “Mr. So-and-so is
ready to see you now.”

An observer, behind a one-way-vision mirror, kept a continuous
record of such behavior as the patient or patients exhibited. Behavior
was recorded under 3 major headings: (1) Gross activity: changes of
location in the room, getting up from the chair, standing near table,
pacing, walking from table to wall, (2) attention to objects: behavior
invelving objects, reading magazines, writing, using brush and comb,
primping, playing with cards, checkers, or toys, (3) segmental acts
or self-directed movements: shifts of position of hands, arms, head,
or legs, when an individual remained in the same place and was not
otherwise occupled, stereotyped movements, scratching, running hands
through hair, and the like, ; .

When activity was extremely varied and shifted rapidly, priority in
recording was given to items in the first or second category if the pa~
tient was alone, In social @ sessions, priority in recording was
always given to verbal or other social behavior, second priority to
location, (category 1), and third priority to attention to objects (cate-
gory 2), With the exception of a few S sessions, there were intervals
of relative quiet during the period of observation, During such inter-
vals earlier activities, entered in skeleton form during an active pe-
riod, could be filled into the record by the observer.

Two rooms in 2 different state hospitals, Greystone and Rockland,
were utilized as the “Waiting Rooms” in this study.

Both were furnished.with 2 tables, 2 chairs, assorted pictures on
the walls, and various “stimulus objects,”

The same objects and pictures were used in both rooms but differ-
ences in furnishings necessitated some differences in arrangement,
The objects on the larger of the tables were: a covered transparent
box of candies of different kinds, a box of colored cubes, a box of
crayons, a pencfl, an envelope and pad of paper, 2 packs of cards in
boxes, a *Slinky,” a checkerboard and box of checkers,a small toy
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special theoretical interest as well asof practical importance, and the
need for a method affording accurate measures becomes Increasingly
obvious, The Columbia Greystone Associates in the course of their
initial study, recognized the desfirability of more objective recording
of postoperative behavior, particularly of general activity, They re-
port:

Relfable records on the amount of aetivity in which the patients engaged

are pot available. It was not until late In the study that we were able to
obtain pedometers...and basal metabolic studies were not conducted.
There is a distinct impression that the most notable degree of over ac-
tivity occurred in those fndividuals from whom the largest number of
areas {(and largest amount of cortex) was removed. In peculiar contrast

to this we know that the measurements we do have on the lobotomy cases
demonstrated a definite reduction in the amount of activity. Additional

and more precise dataareneeded to resolve this important question(Pool,

gt al,, *49, p. 436).

The purpose of the present study was to supplement the data ob-
tained by the other research investigators working on this project by
securing measures of general activity and of social behavior employ~
ing an adaptation of the time-sampling observation method which has
been found of value in studiesof child behavior. This method has been
employed by oneof theauthors ina5-year study of behavier character-
istics of young chimpanzees (Kinder, 746, *47) and in an earlier study
of mentally defective subjects {Kinder and Humphreys, '36). A re-
lated study (unpublished) by Young has shown that this method can
profitably be used tosecure data on behavior characteristics of child-
ren classified as prepsychotic.

A comprehensive discussion of methodological problems of time-
sampling procedures, including a review of studles bearingupon the
questions of reliability and validity, will be found in Arrington, (*43).
The technique utilized is very like experimental methods which have
been employed in the field of animal psychology (Reed, *47). These
animal studies with their contribution to our understanding of mecha-
ntsms underlying behavior changes, have depended upon data secured
when the subjects were placed in a situatfon appropriate for eliciting
the behavior to be studied; for example, maze-running, nest-building,
or “spontanecus” activity, Similarly, the procedure of the present
study has depended upon the placing of our subjects in a standard
situation with provision for recording their behavior.

The situation used in this study was designed to investigate variety,
as well as amount of activity., To this end, opportunity was provided
for “general” activity, within limits,as well as for “specific™activity.
Due to the exploratory nature and necessary time limitations of the
study, emphasis was placed upon securing as extensive a sampling of
pehavior as possible, rather than upon a specific experimental design
iimited to the testing of particular hypotheses.
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SUBJECTS

The chief factor determining the selectionof subjects was the limit-
ed time available for the study. Nineteen of the group of 23 patients
initially scheduled for operation were included in the study, with at
least 2 records each. Seventeen were subjects in both the initial se-
ries {-16A) andthe final series (+79C). Eleven of the 17 were also
seen in the +11B serles;and 11 subjects (though not the same 11) were
included in one or more S sessions, The number of 8 sessions for a
single subject ranged from one to 5. A totalof63 records were taken,
These were distributed as shown in Table 43,

Table 43

DPISTRIBUTION OF TIME-SAMPLING SESSIONS

Observation . Type of Sessions
Period Place Time Alone Social Total
Serfes -16A  Greystone Oct. 1948 18 5 23
Serles +11B Rockland Nov. 1848 13 3 16
Serles +479C  Greystone  Jan. 1949 18 6 24
Total number of sessfons 49 14 63
Total number of patfent records 49 28 ’ 1

SCORING AND EVALUATION OF RECORDS

After tabulation of the entries for all behavior sessions, a careful
study. was made of the records of the +11B series taken at Rockland
Hqsmtal, where the more accurate method of recording made deter~
mination of behavior possible during each 15-second interval of the
period. A system of scoring was developed based upon a tentative
evaluation of the energy expenditure involved in each of the recorded
typesof behavior. It was assumed that a greater expenditure of energy
Was involved in walking than in standing, in standing than in sitting,
in raising 2 arms than in raising one, in raising the arm above th:z
head than in arm movements below the shoulder, or in moving an ob-
ject from one position to another than in making a similar movement
without an object. In general, the amountof effort required to counter-
act gravity was the chief basis for the evaluation, An arbitrary scale
was established ranging from one point for minor activities, for ex-

araple, head tarning, finger tapping, to 2
actlvit’y oad tur dan;:inx;g. pping, to 20 points for vigorous full-body
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xylophone, and a 4-pagre leafiet with stmple musfcal scores, Reading
matter consisted of 4 magazines {McCall's, New Yorker, Holiday,
Life) and x pocket edition of Thurber's Men, Women, and Dogs, Ona
smaller table were a hairbrush, comb, shoebrush, red-rimmed eye-
glasses, and a box of factal tssues.

Three series of records were taken, The first and last serles
(~16A and +73C) were at Greystone Hospital, where records were taken
within a small cublcle, using a stopwatch for timing. The second se-
ries (+11B) was at Rockland Hospital where records were taken ina
sound~proof room with a special recording fastrument, The -16A
series Included 23 sessions distributed over a 10-day period, begin-
ning October 3, 1948, and preceding the patient’s operationbyaninter-
val of not less than 2, nor more than 19 days. The 23 sessious, In~
cluded sessions alone for 18 patients and 5 social sessions, the latter
furnishing § records for 10 patients, The +11B serles at Rockland
State Hospital about 3 weeks later Included 13 A sesstons and 3.8
sesslons {6 patient records), the time after operation varying between
7 to 13 days., The +79C series of 18 A and § § sesslons were com-
pleted during the first 2 weeks of Yanuary 1948, the perjod after opev-~
ation ranging for different patients {rom 68 to 96 days.

The conditions of the study introduced variables which could not be
controlled and whose effect wpon our data cannot be determined or
estimated. A most serious circumstance was the Impossibliity of
securing more than one series of preoperative records for compari-
son with iater postoperative records. Moreover, in both the -16A and
4+79C series {Greystone Hospital) the data were secured under serious
handicaps arising from the variable amount of noise in the adjacent
rooms and corridors and the makeshift character of the cubicle which
necessitated utmost quiet on the part of the persen recording, Quanti-
fication of the records must thereforebe considered approximateoniy.
1t is unlikely that changes in location (siiting, standing, watking) were
omitted from any record. Possible errors in recording the handling
of objects on the tables or attention to pictures or other environmental
stimuil, would be in the direction of understatement of the activity of
patients having the higher scores.

The data of the +11B series, especially, must be considered in re-
1ation to uncontrolied variables. These sessions followed shortly
after the operations; moreover, the transfer of the patients from one
hospital to another d a 2~hour aut bile trip. Although
no patients were moved until they had sufficlently recovered from the
operation to make the trip, condition upon arrival varied, The time-
sampling observations were sandwiched in between the neurologic
examinations involving rotation and nystagmus which further added fo
an unusual state in certain patients, Hence, we emphasize that, al-
though more detailed recording was possible than at Greystone, the
+11B determinations are of uncertain value.
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Table 44
ACTIVITY SCORES FOR INDIVIDUAL PATIENTS WHEN ALONE

(A SESSIONS), WITH THE MEANS AND STANDARD DEVIATIONS
FOR THE GROUP

Patient Operative Series Series Serles
Number Sex Technique -16A +11B +79C Mean
BS F VL 522 352 479 438
B§ M vL 2175 383 332 330
BT F vL 508 558 586 551
B8 F VL 719 635 375 576
BY M VL 33 33 39
. B10A F vL 224 274 356 265
B11 F vL 396 402 399
B12 F vL 186 170 205 187
BI13 M TH 237 471 351
B14 M TH 517 201 359
B15 F TC 515 398 456
B1§ F TC 110 368 239
B17 b3 TO m 327 177 225
BIB F TO 399 232 430 354
B19 M TO 169 198 183
B20 M TO 355 314 363 344
B21 F TO 401 319 194 305
B22A F TO 203 400 396 333
410 M TO 409 184 297
Mean 331.08  366.00 319.28 327.95
SD 1747 1191 134.5 124.7

others (B8 and B21) successive decreases, In general the entries in
Table 44 show hittle difference between the mean scores of the -16A
and +'19C‘series. The range of scores and variability are less for the
+79C series than for the initial series, however, individuals with high
or low i{ﬂtial scores tend to retain that relative position. A statistical
regression toward the mean is to be expected in data where the initial
i::?arei are b.ased upon a single period of observation of behavior in an
- anx: YHar sﬂu_ation. That individuals differ widely in their response
ol tbvt-:‘a environment (some being stimulated to increased activity

others being inhibited) is generally recognized and has been ex-
perimentally demonstrated in studies of animals and children. That
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Anchoring points between 1and 20 were established and ratings for
specific activities were assigned around these anchoring points. Be-
cause entries were in terms of 15-second periods, the score for con-
tinuing activities was the sumof the valuesfor the successive 15-sec-
ond units through which the activity lasted. Values were cumulated in
the case of complex activities. For example, leaning over the table
while writing with one hand is given a score of 2 for standing, 5 for
leaning forward, and 4 for the continued use of the pencil, 2 total of 11
points for every 15-second interval during which this activity is con-
tinued. Single acts (changing position) were scored once only, for ex-
ample, (patient seated)2 polnts for shifting arm positionto place elbow
on the table, arm flexed, and head supported by hand, or 5 points for
rising from a chair to standing. Clasping hands in lap received 2
single score of 4 points, whereas clasping hands behind head, assumed
to require more energy, was given a score of 6. The total activity
score for each record was the sum of the scores of the separate en-
tries. In brief, the activity unit, arbitrarily assigned by this scoring
system, was used as a common denominator for the varied activitles
engaged in by our subjects, thus affording a basis for comparing indi~
vidual records or groups of records.

Total activity scores indicate only the amount of activity duringa
session; they afford no information regarding the pattern of behavior
Two similar scores, for example, might represent in one case many
single acts; in another, a smaller number of more complex activities.
To investigate this aspect of the time-sampling sessions the entries
of records were tabulated according to defined behavior categories
for study of the patterns of behavior of different patients and of the
same patient at different times or under different circumstances.

As a final step, all records were studied for evidence of inappro-
priate, stereotyped,orbizarre behavior, on the one hand, or of ex-
ploratory, goal directed, or other adaptive behavior on the other hand.
Social records were studied especially to determine characteristics
of patient interaction.

RESULTS

TOTAL ACTIVITY SCORES, A SESSIONS: Of the 19 patients included
in this study 17 were subjects in both the -16A and +79C series.
Eleven of these were also subjects in the +11B series.

Examination of the scores of individual records in Table 44 re-
veals a range from 39 to 719 activity points in the -16A sessions.
There were irregular increases and decreases in the activity scores
of individual subjects ranging from a gainof 258 points for patient B16
to a loss of 344 points for patient B8 between -16A session and the
+79C session. There was no consistent trend from series to series,
and no clear relationship to operative procedures, the changes in one
direction balancing in number and amount those in the opposite direc-
tion, Two patients (B7 and B10A) show successive increases, and 2

P
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and no indication of relationship between the 2 measures. No relation-
ship was found between activity scores and differences in length of
iliness as indicated by date of first hospitalization. Moreover, except
for 3 patients dtagnosed as schizophrenia, paranoid type, there was no
suggestionof relationship between activity scores and diagnostic cate-
gory.

The ages of 13 patients range from 26 to 36 years; the ages for the
remaining 4 range from 45 to 52 years. The difference in mean age
of the 2 age subgroups is 17 years, and is statistically significant.
Although not statistically significant, there was a corresponding dif-
ference between the mean activity scores of the age subgroups, the
older patients having scores that were generally higher than those of
the younger group.

Table 45

ACTIVITY SCORES (A SESSIONS) AS RELATED TO SEX,
AGE AND OPERATION

Change %
QOperative =16A +79C in Change
Age Sex Techniqgue Score Score Score in Score
Younger

B6 32 M VL 275 332 +57 +38
BS I M VL 39 39 0 0
B19 34 M TO 169 198 +29 +17
B20 2T M TO 355 363 +8 +2
B13 32 M TH 237 471 +234 +100
B14 26 M TH 517 201 -316 -70

Means Male 265.3  267.3
B? 3B F VL 508 586 +78 +15
B12 26 F VL 186 205 +19 +10
BI? 38 F TO 171 177 +6 +3
B18 28 F TO 399 430 +31 +8
ggl 3 F TO 401 194 -207 +51
BI:A 3 F TO 203 356 +193 +95
3 F TC 110 368 © +258 +235

Means Female 282.5 336.5

Means Younger Patients 2746 304.6

Older

g;o 45 M TO 409 184 =225 -56
e 51 F VL 522 470 -52 -10
Bioa g; ; VL 19 375 -344 -48
Means Female e zég 3 le)g 3 v %

Means Older Patients 468.5 346.2
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the means of the activity scores remain relatively constant in spite of
this decrease in range and varfability indicates the consistency in the
behavior represented by these measures, Consistency is further in-
dicated by the positive correlation of+0.41 for the ~-16A and+79C rec-
ords. This correlation is lower than the value required for statis-
tical reliability, but is important in view of the small number of cases
and the large number of variables in the study. '

For the 11 subjects for whom 3 seriesof records are avallable, the
mean scores are 360.3, 360.4, and 353.1 respectively, The variability
of the records of the +11B serfes (these were taken shortly after oper-
ation and under quite different conditions than those of the other 2
series) also corresponded closely tothat of the -16A series. However,
rank-order correlations of the scores of the 11 subjects for the 3
serles indicate a closer relationship between the -16A and +79C se-
ries takenat Greystone (+0.60) than between either of the other pairs
(the value for 2 postoperative series, +11B and +79C, being 40,38, for
the -16A and +11B serles, being +0,46), The number of cases is small
and the values are not statistically significant, but they indicate that
when the scores of the individual subjects are considered the +11Brec-
ords are less comparable to the initial serles than might be inferred
from the group measures. The differences may be due to the special
method of recordingused in the +11B serles, or they may indicate that
the time-sampling method as a whole is sufficiently sensitive to re-
flect behavior changes resulting from the unique conditions of the
Rockland series. Observation of the patients in other than the time-
sampling situation would tend to support the latter possibility.

Because of the higher correlation between the scores of the -16A
and +79C series, and also because of the greater number of subjects
for whom those pairs of records were available, the data of these se-
rieswereusedfor further Investigatfon of possible relationships be-
tween activity scores and other variables represented in our groups
of subjects, namely, sex, IQ, length of time in the hospital,chronolog-
tcal age, dlagnostic category, psychiatric findings, and typeof oper-
ation.

Of the 17 patients for whom -16A and +79C actlvity scores were
available, 7 were males and 10 females, Examination of our data for
possible sex differences showed that although the number of patients
in each group was small and the differences in scores within any se-
ries were not statistically signifjcant, the females were consistently
more active than the males. This is in line with the common impres-
sion that female patients in mental hospitals are generally more
active than male patients. The possibility of a sex difference in gen-
eral activity, as determined by this method, must be kept in mind in
evaluating the data for individual subjects.,

The intelligence level of these subjects has been reported in detail
in Chapter 9. The IQ’s of 9 patients ranged from 55 to 80; for the
remaining 8, from 85 to 114, The difference of 32 points between the
mean IQ of the VL and TO patients is statistically reliable, There is
no corresponding difference between the 2 groups in activity scores
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and no indication of relationship between the 2 measures, No relatfon-
ship was found between activity scores and differences in length of
fllness ag indicated by date of first hospitalization. Moreover, except
for 3 patients diagnosed as schizophrenla, paranoid type, there was no
suggestionof relationship between activity scores and diagnostie cate-
gory.

The ages of 13 patlents range from 26 to 36 years; the ages for the
remalning 4 range from 45 to 52 years. The difference {n mean age
of the 2 age subgroups is 17 years, and Is statistically significant.
Although not statistically significant, there was a corresponding dif-
ference between the mean actlvity scores of the age subgroups, the
older patients having scores that were generally higher than those of
the younger group.

Table 45

ACTIVITY SCORES (A SESSIONS) AS RELATED TO SEX,
AGE AND OPERATION

Change %
Operative =16A  +79C in Change
Age Sex Technique Score Score Score inScore
Younger
B 2 M vL 275 332 +57 +38
B9 3% M VL 39 39 0 0
B19 ¥ M TO 169 198 +29 +17
B20 2T M TO 355 363 +8 +2
B13 32 M TH 237 41 +234 +100
B4 2 M TH 517 201 -316 -70
Means Male 265.3  267.3
BY7 33 F VL 508 586 +78  +15
Bl12 26 F VL 188 205 +19 +10
gl'l 33 F TO 1M 177 +6 +3
B;S 28 F TO 399 430 +31 +8
B2; 33 F TO 401 194 -207 +51
BlGA 3 F TO 203 396 +193 +95
0 F TC 110 368  +258 +235
Means Female 2825 3365
Means Younger Patients 274.6  304.6
Older
géﬁ 45 M TO 409 184 -225 -56
B8 51 F VL 522 470 -52 -10
Bioa g’; F VL 719 ars -344 -48
Means Female F VL 224 356 +132 +59

488.3  400.3

Means Older Patients 468.5  346.2
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Inspectionof Table 45 which relates changes in A score to age, sex,
and type of operation supports the following observatfons. (1) Only
one patient aged 36 or less showed a decrease in activity while 3 out
of 4 over 36 did show a decrease, Proportionally large changes are
more frequent in the older groups. (2) There is no clear relation be-
tween change in score and the type of surgical technique employed. It
should be noted that one thalamotomy patient (B13) increased 100 per
cent in activity while the other (B14) decreased 70 per cent; also that
the TC patient (B16) increased 234 per cent.

TOTAL ACTIVITY SCORES, S SESSIONS: Records of social sesstons
were studied, not only for evidence of specific social behavior, but
also for indicationof possible effects of the presence of a second sub-
ject upon general activity, Eleven patients, 3 males and 8 females,
participating in 14 sessions, provided 28 individual soclal records,
distributed among preoperative and postoperative series, as shown in
Table 43. Partners were always of the same sex,

Only 9 pairs of patients were included, 4 for a single session only,
5 for sessions in 2 serles each, {once in the +79C serles, and earlier,
in either the -16A or +11B series), Time limitations and availability
of patients determined the pairs seen in the -16A series, and were
responsible for the fact that only 2 patients of the VL group were in-
cluded. These 2 patients had onlyone session each, because both were
initially paired with patient B15, who was too disturbed at the time of
the +79C series for inclusion in the time-sampling study, None of the
pairs seenin the ~16A series was repeated inthe +11B series because
in no instance were both partners of any of these pairs brought to
Rockland Hospital on the same day. Our data thus constitute about a
10 per cent representation of the 21 possible pairs of male subjects
and the 66 possible pairsof female subjects within the group of 19 pa-
tients for whom 2 or more A records are available, Nevertheless,
they afford the following comparisons: (a) activity scores in social
sesslons with scores when alone {11 subjects, 57 records); (b scores
in social sessions for the same subject with different partners (5 sub-
jects, 19 sessions); and (c) scores of the same pair of subjects at
different times, that is, in different series (5 pairs, 10 individual rec-
ords, 7 different subjects).

Table 46 gives mean activity scores and measures of variability of
S sessions as compared with A sessions for 5 individual patients, each
‘a participant in 3 or more S sessions, These data indicate that, quite
apart from specific social behavior as such, the presence of a second
patient tends generally to reduce the aotivity score. The mean of all
28 S records was 278 + 162; themean for the 29 A recordsof the same
sulﬁcts was 325 + 143. The lower scores in the § sessions might be
attributed to the difficulty in taking records of 2 patients, were it not
for the wide range of scores inthe social sessions and the circum-
stance that some S records have high activity scores (one of them
higher than any A record). Moreover, no S records were taken until a
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series of A records had been completed and facility in record-taking
had been acquired. In general, the scores are believed accurately to
reflect activity differences, and the fact that in many soctal sessions
movement about the room was less than in A session,

Although for everyoneof the 5 subjects having 3 or more S records,
the mean activity score of these records is less than for the corre-
sponding A records, the extent of the difference variesgreatly for fn~
dividual subjects. Patient B20 had the greatest variation in § record
scores and the least in A scores.

The data of Table 46 include all § records for the patients there
reported, disregarding possible relationships to operative procedures
and to the additional variables of the +11B series. To investigate the
extent to which the variability found in Table 46 may be influenced by
other conditions than the presence of a partner, it was necessary to
examine the scores for all pairs of subjects seen on more than one
occasion. These data are given in Table 47, including data for 3 pa-
tients paired withmore than one partner where both pairings were re-
peated.

Table47 shows clearlythat in S records,asin A records (Table 44),
there are irregular gains and losses when scores of one series are
compared with those of another, The data also show (1) that the pres-
ence of apartner does not affect the activity score inuniform manner,
(2) that the generally lower mean scores appearing in Table 46 only
partially represent the data of the social sessions, and (3) that for
specific social sessions there are wide discrepancies between the S
score and the corresponding A score.

For individual patients, differences in activity score between the
+79C series and earlier series are generally in the same direction
for social sessions and sessions alone. Only 3 of 10 records show a
difference in the direction of change, and in every case the score of
the S session shows a decrease, while the score of the corresponding
A session shows a gain, In many Instances the differences between
‘either the 8 records of the 2 series, or the corresponding A records,
are slight; nevertheless, decreases in score are more common in the
social records; increases, more common in the records alone.

THE ACTIVITY SCORE DATA, SUMMARY A AND S. There are
marked individual differences in activity scores of individual patients
placed in a standard situation, both when alone and with a partner.
There is greater consistency in the records alone, patients with high
scores or low scores tending to remain in those general categories.
Of 17 patients included in sessions alone 16 days prior to operation
and again 79 days after operation, 9 showed only slight changes in
score (not over 17 per cent of the initial score), while 8 showed con-
siderable change (38 per cent or more, equally divided as to direction).
The larger changes were more frequent’in patients of the older age
group, No large changes occurredin younger patients of the VL group;
large changes did occur, however, in the 2 TH cases, the one TC case
studied, and 3 of the TO cases.
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Dat on activity scores in sessions with a partner, though lmited
to a 10 per cent sampling of possible combinations, indicate greater
variability than for patients alone, Changes in score between earlier
and later sessions are generally in the same directions as changes in
the scores of the corresponding sessions alone, but marked changes
are less frequent,

PATTERNS OF BEHAVIOR, Analysis of records {o determine indi-
vidual characteristics of behavior, or distribution of emphasis was
accomplished by tabulating the entries for each of the 7 categories,
sits, stands, walks, self-directed acts, object contact, magazines,
other environmental stimuli,” The uniqueness of the individual was ex-
pressed clearly by these patterns of activity; in fact, there was 50
little correspondence that no classification of the recordsonthe basis
of pattern was posstble,

For a few Individuals the records of all A sesslons were much
alike; marked variation in the A records of any individual was uncom~
mon, In contrast, records of S session (though similar among them-
selves) differed considerably from the A records of the same indi-
vidual, One difference common to many patients in S records was 2
marked reduction in “autistic” or self-directed activily such as head
or body scratching, sustained grooming ete,, which the patients were
more apt to exhibit when alone. Except for an increase in the amount
of standing and walking in either or both the +11B and +79C records
of a few patients no change in pattern of activity was found to follow
the operations.

SPECIFIC FORMS OF BEHAVIOR, There were few instances of un-
usual or inappropriate behavior other than talking aloud while alone.
Two women showed considerable ingenuity in manipulation of the
SSlirky.” One patlent played solitaire during the -16A and +11D ses-
sion but not during the +79C sesslon. Several patients used the pencil
or crayons or paged through the ines, Yet ed with the
diversity of opportunity the range of behavier of the individual patients
was narrow at each session.

Social behavior was not frequent, The partners under observation
watched each other more or less openly from opposite ends of the
room. No physical contact was noted at any time, and never were the
partners even comparatively close (as when one offered candy to the
other) for longer than 30 seconds., Social gestures included offering
the preferred chair, a magazine or object, making favorable comment
on appearance Or ability, or other small bits of conversation. Verbal
interchange occasionally continued for a minute or 2, In many ses-
slons, however, no single instance of social interaction oceurred,
Nevertheless, the reduction in general activity indicates that these
patients were sensitive to the presence of a partner, a finding that
could hardly be established without the basis for comparison afforded
by the records of activity in sessions alone, So far as could be deter-~
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mined, no one of the measures of social interaction was affccted by
the operative procedures,

DISCUSSION AND SUMMARY

Reports of clinical observation have indicated that frontal lobe
operations were frequently followed by changes in the amount of ac-
tivity of the patfent, Studies by Richter and Hines on lower primates
have measured increases inmotor activity following frontal lobe oper-
ations, The method employed in the present study has provided us
with a limited time-sample of the activity of individual patients before
and after one or another of 4 types of psychosurgery. A system for
quantifying the samples has been established. In spite of unsatisfac-
tory experimental conditions we have been able to reduce the records
toa meaningful picture and to indicate where the major lines of cleav-
age probably will be found,

Increases in activity were more common in patients less than 40
years of age and decreases inactivity were more common among those
over 40, Certaln of the operations undoubtedly Involved more neural
tissue than others, while vastly different sections of the frontal por-
tionof the brain were involved in the operations performed ondifferent
patients, We found no consistent evidence that changes in activity as
determined by this study were related to the amount or location of the
neural tissue involved in the operation. However, the largest per-
centage changes in activity score were found in 2 thalamotomy cases
and one case of thermocoagulation. No one of the patients on whom
we have presented data showed clear evidence of remission from psy-
chosis during the period of our study,

Differences were found between activities in Alone sessions and
Social sessions. These differenceswere usually decreased activity on
'-he_pflrt of both patients in the Social sessions in comparison with the
activity shown by either patient while alone, Sofar as we could tell
from these data the decreases were due in part to less movement
about the room and in part to an inhibition of “autistic® activity, such
as head or body scratching, random movements and the like, whichthe
patients were more apt to exhibit when alone,

Study of the patterns of behavior represented by the records and of
various forms of behavior, including specific social behavior revealed
no indication of effect of operation.
shelé is our opinion that this method is a promising one which may

ight on the changes brought about by psychosurgery if it can be

carried out more completely and under more favorable conditions of
€Xperimentation,



Chapter 13
PSYCHOPHYSIOLOGY
Henry Eugene King and Johs Clausen

Cortical surgery {n human cases furnishes a rare apportunity to
observe whether or not such alteration of brain structure is accompa-
nied by changes in the status of the individual, In addition to the meas-
ures of higher psychologic functions described in the previous chapters
psychophysiologic functions of the {ndividual have been Investigated.

The discipline of psychaphysiology is concerned with the study of
the guantitative relations between a stimulus and the ensuing sensation
or experience. Most certainly it Is desirable to observe any possible

1 in these relationships resulting from the alteration of {rontal
brain structure. This typeof measure, despite its current widespread
use inother connections, has been employed very little in the appraisal
of frontal brain damage,

Although one might not expect marked sensory change to result
from frontal damage an the basis of present day concepts concerning
the localization of sensory function inthe brainthere remalnsadequate
reagson for the investigation of these psychophysiologic functions.
These functions are among those capable of the greatest degree of
precision of measurement in psychotogy and because they are subject
to fine measurement might be expected to reflect more sengitively
the status of the individual. It is, of course, realizedthat these meas-
ures do not reflect a total pleture of the *psychology” of an individual,
they are, however, psychologic in nature, and in addition to the advan-
tage of rather precise measurement they are not too susceptible to
improvement as a result of practice. These sensory functions areun-
doubtedly basic and alteration in their bsuval function might well have
consequences in activities athigher levels, such as comprehension and

synthesis,

It is characteristic of psychophysiol es that they may be
gtated in terms of stimalus § . Itisy ble, therefore, t0
seek a relation of the t of tissue d: ge to such es, as

well as the specific area of the brain involved. Furthermore, i it
should be the nature of brain tissue to act in a non-specific way or as
a whole then a possible alteration in the intensity characteristics of
one sensory field may well correlate with such alteration in another.
We have attempted to obtain reliable indices of an adequate sam-
pling of the individual’s sensory make-up which could be expected to

254
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reflect any alteration in the sensory processes which might result
{rom frontal damage.

There are avallable, of course, many tests of sensory function. We
have attempted to select some of the best and most representative of
these from ecach of the varfous senses. Since our patient population
was made up of psychotics it was necessary to select tests of a3 sim-
ple and direct a nature as possible so as to obtain a certain ease of
measurement which might add to one’s confidence in results obtained,
The fact that many of the tasks selected are visual in nature is not so
much a reflection of the greater importance of this sense to the indi-
vidual 2s the fact thatthis modality lends itself to many differenttypes
of measurement and has been a primary focus in the field of psycho-
physiology.

The final battery of examinations or tests employed were as
follows:

Visual Acuity

Peripheral Visual Fields

Perception Time

Spaced Perception

Visual Intensity Discrimination
Critical Flicker Fusion: Stroboscopic
Critical Flicker Fusion: Qpiscotisteric
Pain Threshold

Audiogram

Motor Response Time

Motor Tapping Speed

Finger Dexterity

DESCRIPTION OF THE TESTS EMPLOYED

VISUAL ACUITY. An obvious factor to examine before proceeding to
other details was the patient’s visual acuity. Sinceoneof our primary
interests lay in the knowledge of the patient’s visual acuity before pro-
ceeding to other measures 2 simple clinical examination with Snellen
visual acuity charts was employed. The test was carefully made at
each testing interval, however, and is capable of reflecting possible
alterations in this function within the limits of the sensitivity of this

type of test. Both eyes were tested in the standard manner withoutthe
help of correction by eye glasses.

fil:‘IPHERAL VISUAL FIELD, A plot of the peripheral visual field of
whi heye was made employing a Brombach perimeter, an instrument
ch givesuniform target illuminationin all meridians. A one degree

‘;xl:lt?n h:gtefti. was used at a1l times, and especial care was given to
e %oruth clent readings proceeding both into and out of the field to
Examiont; e greater latency of response in some psychotic patients,

nation was conducted for 8 meridians on each eye including the
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vertical, horizontal, and crossing axes (cardinal and midpoint me-
ridians).

PERCEPTION TIME. This is 2 measure of the time which elapses
from the presentation of an object to its recognition by the observer.,
Visual stimull were utilized because of the facility with whichthis ma-
terial can be handled. The apparatus designed especially for this type
of stimulus presentation is the tachistoscope. In essence this consists
of an exposure field at suitable distance from the eyes, a method for
briefly exposing stimuli upon this field and proper design to allow for
fixation of the eyes and the elimination of after-images. The subject
centers his attention on a fixation point which is placed in the center
of a stimulus field. A “ready” signal is given following which the
fixation point is replaced—practically instantaneously—by a simple
stimulus, a letter or a number, which remains in the stimulus field
for a predetermined length of time. The subject is asked to report
what he has seen. The task {s begun with a stimulus object of 3 num-
bers whichis exposed for 10 milliseconds. This interval was deliber-
ately chosen as being too short an exposure to allow for perception by
any subject at the level of illumination maintained in the apparatus.
The stimulus is then presented again for 20 milliseconds and again at
intervals increasing by 10 milliseconds at each exposure until the
subject was able to report the stimulus correctly, An identical pro-
cedure was followed for 3-letter stimulf,

PERCEPTION OF SPACED STIMULL It was of interest to observe to
what extent brain-operated patients could perform a task which re-
quired attention to more than one stimulus. In the previous test our
concern was with stimuli of a fixed complexity at varying exposure
times. Another test which can be made with the same apparatus is
that of perception at a fixed re interval of increasingly more
complex stimuli. Our method of complication was to utilize stimuli of
one number and one letter which areprogressively spaced further and
further apart with each succeeding exposure. The stimulus patterns
are so arranged that one element of the stimulus was located at the
same point in the stimulus field as the fixation point and the other was
displaced horizontally either to the right or the left of this point. A
given distance between the 2 stimulus components was always used
twice, once with the more peripheral component to the left and once
with it appearing on the right. Any given -letter combination
was used only once. The distance between the 2 components was in-
creased in a standard fashon with each exposure until the subject
failed to report both stimuli correctly.

Although it has been stated that this task is performed with ex-
posure time held constant, it is possible to utilize several different
standard intervals and to run through a series of increasing com-
plexity for each standard interval. We have obtained data with this
method utilizing standard intervals of 100, 120, and 150 milliseconds,
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all of which are below reactlon time for refixation of the eyes thus
eliminating the possibility of the subject looking {irst at one component
of the stimulus and then at the other,

CRITICAL FLICKER FREQUENCY. This phenomenon, which belongs
in the category of those sensory experiences which are aroused by in-
termlttent gtimulation such as vibration or flutter, is more casily
measured and for this reason was chosen for inclusion {n our battery.
In the visual sense there is a considerable range within which repeti-
tive stimulation possesses a “flickering” character, Above this range
the rate of stimulation is 50 high that the separate stimull are indis-
tinguishable as such and it appears to the subject as if stimolation
were perfectly continuous or fused. The point at which this change in
sensation occurs is called the fusion point.

Determinations were made of-this point by 2 different methods.
(a) Stroboscoplc. A General Radio Co. Type 631-B strobotoc was
mounted in a box £o that it illuminated a milk glass screen 2-1/2" in
diameter, This instrument is essentlally a neon lamp which may be
flashed at various rates. The speed of flashing of such a lamp may be
regulatedto give a selection of frequencies through the range required
for human flicker measurement. A simple conversion permits re-
cording in terms of cycles per second {cps), the unit in which critical
flicker frequency 1s usually reported. ‘The test was carried out in a
room with standardized illumination, and the brightness of the stimu-
1us field at approximate threshold value was 7.844 millilamberts, The
subject was seated 2 feet distant from the screen so that the field was
viewed by central fixation of the 2 eyes.

Establishment ofthe fusion point was made by the method of limits.
‘The subject was instructed to look atthe obviously flickering field and
was told that the rate of flashing would be increased until the field ap-
Peared to be no longer flickering but would seem to be quite steady.
He was to report the point at which he first experienced the sensation
of continuous illumination. A reverse procedure was then followed in
which the subject reported the peint at which flicker was first ex-
perienced. A number of judgments were obtained using these ap-
Proaches alternately so that an average could be abtained for the
transition from “flicker™ to “steady,” from “steady” to “flicker” and
ai‘ average ofthese 2, The stroboscopic method is an extremely sim-
i’tedm‘e and for this reason is easily applied in the clinical situation.
h '.095 not, however, bring under control many of the experimental

ac! ;!‘S w}'xich are known to relate to the phenomenon,
the :&aull:\f Teason we al_so employed! (b) Episcotisteric apparatus for
several i ng of the fusion point which does take into account these
t obtainactors. This measure, while more exact, was more difficult
have ot l, andfor th.is reason we employedboth tests, so that we might
the 1aor east the simpler measure on those cases unable to perform
Vanta eexa.ct but also more complicated measure. The primary ad-
ge of this second method s thatit provides exactly equalintervals
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of Hght and dark at all frequencles of transmission, It is known that
the fusion point is a function of intensity of the stimulating light and 3t
is also known that the apparent brightness of a light is a function of
the ratio of the light and dark intervals which make it up, therefore it
is important to maintain a constant ratio of light and dark intervals at
all frequencies utilized in order not to affect the fuston point by this
{actor.

We have employedihe fact that fusfon point is a function of stimulus
intensity to make measures sampling the range of human flicker re-
sponse, Working backwards from what is known of the normal human
response we set 3 stimulus levels at whichtoobtain fusion points: one
low or dim iilumination, {0,013 millilamberts at exit pupil) one medivm
(0.410 mi.) and one bright stimuius (1.206), Our reason for so daing
is the faet that the relation of fuslon polnt to illumination plots as a
simple growth curve which becomes asymptotic over a protracted
range as the higher levels arereached; therefore weneeded measures
from various points on this curve so that any possible alteration of
this function would have maximum opportunity torevealitself, Several
other advantages of our more complicated method are that: the stimu~
lus is viewed monocularly and by central vision, thatthe eye may view
the field with accommodation for infinity, and an exit pupll equates
individual differences in pupil diameter.

The optical system contains the following essential elements: a
light source, 3 means of making thissource intermittent, a filter con~
tainer, a focusing lens, and an exit pupil, As a parallel system there
were attachments made so thatthe frequency of the intermittent {lashes
might be read at any glven moment.

Figure 53 is a schematic diagram of the apparatus employed.

‘g.
imog

i
.

FIG. 53. Diagram of the epigeotister apparatus,

In order to have the eye properly dark adapted for the stimulus
tevel in use the following procedure was observed. The subject wore
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The light source (L) was providedby a 40-watt frosted lamp operated on 110
volts, 60-cycle current. Light rays passed from the source through a small
cireular opening. The brightness of the source, as measured through this sys-
tem was 4100 millilamberts for maximal transmission, Directly in front of
the light was a disc (D) which alternately Interrupted and atlowed passage of
the beam of light from the source. The disc was made up of 2 90-degree sec-
tors alternating an open and a closed sector in the line of sight (LOS). One
revolution of the disc, thercfore, allowed 2 cycles of equal duration light and
dark intervals to pass throughthe system. Frequency of the intermittent stimu-
lus could be determined by the speed of rotation of this dise.

A filter mount (F) allowed systematic reduction of jllumination from the
source by the Insertion of Wratten neutral tint filters (density combinations
used: 5.5, 4.0, and 3.5). After emerging from the {llters the beam of light fell
vpon a 5.5 diopter double convex focusing lens (C) placed atfocaldistance from
the stimulus field, which was the frosted surface of the lamp. Light waves
coming from the stimulus field passed through the lens and emerged parallel
s0 that the eye might view the field with accommodation from infinity. An exit
pupll (E) in front of the lens provided a 4-mm opening at the center of the lens.
The stimulus field, as viewed through the exit pupil, subtended a visual angle
of 3.75. The entire system was light tight to prevent the entry of stray light
and painted dull black to keep internal reflections to a minimum.

The disc which interrupted the beam of light from the source was mounted
ona small electric motor {M). This operated on 110 volts, 60-cycle AC and
was of such construction that 1t would runsmoothly at the slow speeds required.
Speed was controlled by changing the voltage delivered to it by a Variac {RH),
which could be regulated by the experimenter. The motor was coupled directly
to a small tachometer magneto (T) which produces DC voltage proportional to
its speed of rotation. A voltmeter (V) In circuit with the magneto indicated the
amount of voltage produced. 'The speed of the motor, therefore, was the same
as the speed of the rotating disc and the speed of the magneto.

The speed of the motor at given voltage Settings was determined by the use
ofa stroboscope, and a conversion table drawn up which indicated directly by
Teference to the voltage reading the frequency of the intermittent stimulus,

apair of dark adapting eye filters (Corning No. 2403) for a period of
at least 20. minutes and then sat in complete darkness for 5 additional
l[’:lllmllxtles without the filters prior to testing at the lowest level of il-
wenxl‘e ;letio:. When succeeding brighter levels of stimulus intensity
A nif the subject looked at the stimulus field for 2 minimum of
el nutes to light adapt properly before any judgments were re-
quired, Determinations for all 3 levels of stimulus brightness were

made using only the right eye.
smll‘::l'a:ltlhmeasux-ements the instructions given the subject were the
Tarly 0se described above for the stroboscopic method, and simi-
Y the method of limits was employed in making all determinations,

Xx{ig‘g‘t l;NTENSITY DISCRIMINATION. Much of psychophysical meas-
sity of S concerned with the perception of differences in the inten-
a stimulus, The previously described phenomenon of flicker
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fusion is one aspect of such perception, but much morecommon is the
situation in which 2 matched stimuli are considered, one remaining
constant while the other is varied and a judgment rendered atthe point
at which the subject is able to see a difference or discriminate be-
tween the 2. We were interested in obtaining measures of this type,
and hence Included a test of visual intensity discrimination.

Discrimination in this test was the ability to detect a “just notice-
able difference® in the brightness of one half of a bisected circle ap-
pearing on a stimulus field as compared to the other half which was
maintained at a constant level of illumination,

The bisected circle which was to serve as a stimulus field was mounted on
a glass slide. One half of the circle was of polaroid f{lm and the other hall
was of photographic film. The purpose of the photographic film was to bring
this half of the stimulus field to an equal density with the polaroid half, since 2
certain degree of density is characteristic of polarold., This stimulus field
was flluminated by a 40-watt frosted bulb utilizing 60-cycle AC at 110 volts
placed at a distance of 7 inches {from the field.

A movable circle of polaroid (Hfilter No.330) was introduced between the
light source and the stimulus field which was large enough to cover bothhalves
of the fleld. By rotation of this movable polarold with respectto the stationary
polaroid section the intensity of one half of the stimulus field might be varied.
The angular rotation of the movable polnrold could be read from a graduated

scale, on which zero degrees repr tr A filter
container was also mounted between the light source and the stimulus field so
that by the intr of filters decreases might be made

in the amount of light falling upon the total stimulus field. Filter density com-
binations of 4.0, 3.0, and 2.0 were utilized.

The eye plece through which the stimulus field was sighted contained a 12
diopter collecting lens placed against the stimulus field and a 5.5 diopter fo-
cusing lens at the eye plece. The stimulus field was in the focal plane of the
focusing lens such that emerging rays were parallel and accommodation wasfor
infinity, An exit pupil of 4 meter was hed to for in-
dividual differences in pupil diameter. The intensity of the light source as
measured through the sighting eye plece was 820 millilamberts for maximal
transmission throughthe system, As viewed throughthe eye piece the diameter
of the bisected circle subtended 6 degrees of visual angle, and the total field
in which the circle was placed subtended a visual angle of 9.6 degrees.

The entire system was light tight to prevent the entry of stray light and
painted dull black throughout to keep internal reflections to a minimum,

The amount of increase necessary to perceive a difference in the 2
halves of the stimulus (“just noticeable difference” or JND) is known
to bear a relation to the intensity of the stimulating light. Our meas-
ures were made at 3 levels of stimulus intensity selected from whatis



PSYCHOPHYSIOLOGY 261

known of this function In the normal subject. Greater increments are
needed to percefve difference at higher intensities than at lower, We
have, therefore, sclected as sample measures a simulus of low or
dim llumination (.082 ml), one of medium (0,82 ml) and one very
bright (8.20 ml) stimulus.

The {irst step In the procedure was to determine the equation point
or point at which the subject judges the halves of the stimulus target
to be of equal brightness. The method of limits was used to determine
this point at the lowest level of illumination and this polnt was used
for all 3 levels of stimulus intensity. Once this point had been deter-
mined the Instrument was sct at this point and the variable half was
systematically increased until the subject reported being able to dis-
criminate between the 2. Several determinations of this sort were
made at each level of stimulus {ntensity.

In order to have the eye properly adapted for the stimulus level in
use an identical procedure to that described in measuring flicker fu-
sfon was followed. Determinations for all 3 levels of stimulus bright-
ness were made using only the left eye.

AUDIOGRAM. As a primary tool in the evaluation of auditory acuity
we have plotted the audiogram of each subject as determined with a
Western Electric 2A Audiometer. This Instrument covers a range of
pure tone frequencies extending from 64 to 8192 cps in 8 steps, Our
particular instrument was modified to produce also a pure tone of
13,000 cps since we desired to measure of the highest frequencies
which it is feasible to determine. The standard procedure recom-
mended for use with this instrument was followed rigorously. All de-

terminations were made in a sound-deadened room, the left ear being
used throughout,

PAIN THRESHOLD. In order to determine the amount of stimulatfon
me: dy for the subject to experience pain we have employed the
meth escribed by Hardy, Wolff, and Goodell ('40). This technique
makes ;xise of radiant energy as the stimulus for pain; the amount of
St ;130? required to reach this point being expressed in terms of
on s k‘l‘ energy atthe surface of the skin, All measures were made
e : n }n the region of the flat surface of the right forearm. This
o suzgn :lcil Tom the usual procedure of using the forehead as the area
b cra:kx <l>n was occasioned by the fact that our subjects were to
At crani; lsu!‘gex’y, and the forearm was selected as our next best
Syernative since we wished to avoid the complications of interference
Yy T:;.ln 2ges, possible circulatory disturbance, ete.

sorpni nsl;ifn was blackened with drawing ink to insure maximum ab-

the radiant energy, The region so treated was placed
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against the orifice of the apparatus containing the light source and
when the stimulus lamp had been set at the desired intensity a shutter
was opened allowing light to fall on the skinfor exactly 3 seconds,
Successive stimulations were spaced at intervals of one minnte.

At the beginning of the test the subject was told that he would not be
harmed or inconvenienced in any way and that the purpose of the test
was to determine the point at whichheat sensation suddenly draws into
a brief, sharp jab of paln just at the end of the 3~second exposure. It
was described to the subjects as comparable to the sensation experl-
enced from a lght pin prick. In ail cases sufficlent rechecking was
done to verify the thresholds so determined.

TAPPING TEST. In addition to the several sensory measures de-
seribed above we wished to obtain indices of motor function. The
simplest of these is the Tapping test, The subject was seated facing
a board on which was mounted 2 metal plates (2" x 2" square) placed
in 2 horizontal plane at a distance of 12" between their fnner edges.
Midway between the places was a wooden barrier 1/2" wide raised
1/2" above the surface and extending across the board.

The subject was placed so that his right arm bent atthe etbow, was
suspended above the midpoint or barrier., He was told to place his
right index finger on the barrier and at the starting signal from the
examiner to begin tapping as rapidly as possible between the 2 plates
until signalled to stop. The placement of the midline barrier required
an arc of movement to be used between the 2 plates,

Measures were taken of the number of taps which could be made in
a 5-second interval. Taps were recorded by contact of the finger with
the plate by means of an electronic relay system, these taps being re-
corded on a Veeder counting machine,

FINGER DEXTERITY. As a measure of the extent to which the sub-
ject could use his fingers for fine movement we employed the Purdue
Pegboard developed by the Purdue Research Foundation, (Tiffin and
Asher, *48), This is a standard test widely used in Industry, which
obtains a measure of smailfinger movements withleft and right hands
individually and when the 2 are used simunitaneously. The subjectis
required to place small pegs in holes as rapidly as possible with first
the right hand, then the left and then using the 2 simultanecusly, He
is also required to make assemblies of small parts {pegs, washers,
collars)in a designated {fashion using both handg as rapidly as possible.

RESPONSE TIME. To obtain a measure of the most rapid response
of which the subject was capable under uniform conditions a measure
was made of the amount of elapsed time between the onset of a stimu-
{us and the required response. All measures were made using the
right hand placed at a standard distance from a response key. Both
visual and auditory stimuli were used separately. The subject was
told that when the stimulus was given he was to depress the key as
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rapldly as hecould, A “ready” signal was glven by the examiner from
one to 2 seconds preceding the stimulug, The apparatus was so con-
structed that at the onset of the stimulus a chronoscope was activated
which continued to run untll the response key was closed, yielding a
direct measure of the time interval Involved. Several readings were
made using each type of stimulus, and an average obtained for re-
sponse to visual and to auditory stimuli,

SELECTION OF CASES AND EXPERIMENTAL DESIGN

1t §s apparentthat with the serles of tests described above a rather
high level of attention and cffort is required to perform the assigned
tasks, In a population of mental patients one would not expect to find
that all individuals are able to apply themselves to the task in anequal
fashion, Since it is of primary importance to be dealing with reliable
data we have retained for complete study only those cases whose per-
formance was not clouded by thelr mental state. Our method for de-
termining eligibility was as follows:

1. All patients Included in the project were seen in a survey and
were given our simpler tests. Their application to these tasks and
suitability as subjects were independently observed and rated by each
of the authors. This rating was not based on test results, but upon
such aspects of the test situation as cooperation, attention, grasp, ef-
fort, etc. These ratings were then combined and the patients were
classified as acceptable, questionable, and not acceptable.

2. Those patients classified as acceptable and questionable were
then examined with our more difficult tests and once again their suit-
:bility as subjects was independently rated. After these ratings had
Ie8n combined the final group of patients for complete study was se-

ected. Any interesting cases, unable to meet the regular standards

Yere examined by our methods but the data obtained in such Instances
ave been treated separately,

" To obtain as reliable and as complete an appraisal as was possible
2 ;Vi;s decided to examine each patient twice prior to operation and at
erent intervals postoperatively. Our schedule was as follows:

Preoperative Two months prior to operation, (-60A)

Two weeks prior to operation, (-14B)

One week after operation, (+7C)
Three months after operation, (+90D)

Postoperative

an Z::qf;:&?md measure prior to operation was added insurance that
foliow-ug coappriz&sal had been made of any particular patient and the
flectthe temve: g a 3-month perfod thereafter was designed to re~
be detected,w ary or permanent nature of any alteration which might
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Of all operated cases we found 9 who were able to give adequate
performance at most testing perfods and on most of the varied tests
contained in this battery. Generally we have considered all of their
data in the evaluation of operative effect. More specifically, however,
we were inclined to accept the data from our best € cases as a better
basis for our final conclusions, Because of the tedious quality of the
various tests andtheir susceptibility to interference by psychotic pro-
cess we believed it to be a necessity to accept for consideration only
the very best cases H our conclusions were to be valld, We con-
sidered B3, BS, B, BS, BI0A, and A8 our best 6 subjects. Fragmen-
tary, but usable data were obtained {rom B11, BIS, B16, and B21,

The cases receiving the VL operation were numerous enough to be
considered in group fashlon., Although no elaborate statistical treat-
ment was feasible in view of the small number of cases, their data
were found to be sufficiently comparable to be handled as a small
group for purposes of comparing pre- and postoperative averages.

Since some of the operations were performed on 2 patients only, it
was impossible to consider them as an operative group and they had
to beevaluatedfrom such data as were availableon individual patients.
Since our data had been strongly limited by the factors noted previous-
ly we did not possess complete coverage of all cases. All of theoper-
ative techni except thal tomy was repr ted to some extent
in our data. Quite obviously opportunity was limited to observe the
possible effects of those operations performed on only 2 patients. For
2 of the dperations, however (VL and TO), a larger number of patients
was avallable. Unfortunately, only one case out of the 9 available of
transorbital lobotomy met the necessary criteria for inclusion in this
study. The venous ligation patients were better represented and dala
were avallable on 5 patients receiving this operation.

RESULTS: VENQUS LIGATION PATIENTS

VISUAL ACUITY. On the basis of examination by Snellen chart we
were unable to detect any alteration of visual acuity resulting from
this operation. The measures afforded by the test showed some de-
gree of unreliability but none which could be meaningfully interpreted
as a change in visual acaity,

PERIPHERAL VISUAL FIELD. All of the subjects included in this
study were foundto have normal peripheral visualfields prior to oper-
ation, and in no instance was any alteration apparent postoperatively.

CRITICAL FLICKER FREQUENCY, STROBOSCOPIC. The mean CFF
obtained by this method at -60A was 37.1, at ~14B was 38.1 and at +7C
was 30.4 and at +80D was 39.8. There is apparent a slight increase
from one testing period to another throughout the measure, but the
wmagnitudeof change when ranged againstthe variability of this popula-
tion is not a significant one.
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Table 48
CRITICAL FLICKER FREQUENCY (STROBOSCOPIC) MEANS AND

STANDARD DEVIATIONS IN THE VL PATIENTS STUDIED
(IN CYCLES PER SECOND)

Testing Perlod

-00A -148 +1C 490D
Mean 371 38.1 39,4 39.8
sD 3.80 2,58 1,85 2,69

CRITICAL FLICKER FREQUENCY, EPISCOTISTERIC. Thresholds
obtained by this method, the means of which are shown in Table 49,
show little change. Some fluctuation 18 present fn the measures atthe

various levels, but these are not great enough to be meaningful in
terms of the observed variability,

Table 49

CRITICAL FLICKER FREQUENCY (EPISCOTISTERIC) MEANS AND
STANDARD DEVIATIONS FOR THE VL PATIENTS STUDIED

(IN CYCLES PER SECOND)
3
Testing Period
-60A -14B 1 +90D
Level 1
Mean 10.9 9.5 9.6 8.2
D 114 0.92 0.69 1.69
Level
M
ean 17.0 14.1 15.1 15.0
)
0.81 1.50 2.10 1.73
Level 1n
Me:
an 20.0 19.1 17.3 19.1
D

1.00 2.98 2.82 1.73
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VISUAL INTENSITY DISCRIMINATION. Results obtalned {n the test
of intensity discrimination are presented in Table 50. Our original
choice of stimulus intensity for Level I was too dim so that most of
the patients could not perform the task. Hence it had to be made
brighter at the next testing period and we must rely on but one pre-
aperative measure, It is apparentthat there was a steady decrease in
degrees of arc necessary to establish one IND for each level of illu-
mination as we went from -14B to +7C and +90D testing perlods, This
finding would make it appear that discrimination was being made inan
increasingly elficlent manner. Some guestion had been raised, how-
ever, in the administration of this test as to what appeared to be rela-
tively large practice effects In such a group of patients. Since it was
not possible to ascertain whether this was the case or whether there
was a genuine alteration of the function an the basts of these dataalone
the performance of a comparable group of psychatics on the same test
prior to operation was examined. A large practice effect was visible
and whereas this related observation does not sufflce to discount the
decreasing trend seen inthe present data it brings into question specu-
lations upon the actual alteration of the function, The situation is not
clearly defined with the present data, and further study under more
controlled conditions will be necessary to establish the facts,

Table 50

VISUAL INTENSITY DISCRIMINATION AVERAGES FOR THE VL
PATIENTS STUDIED (REPRESENTED AS DEGREES OF
ROTATION OF THE POLAROID}

L]
Testing Period
148 +?C +00D
Level 1 24.2 201 16.9
Lavel I 269 22.3 207
Level 1 37.3 33.0 28.1

SPACED PERCEPTION. The average separation of 2 stimulus ele-
ments which could be perceived regularly with an exposure of 150
milliseconds at ~-60A was 20.7 mm, at -14B it was 36.3 mm, at +7C it
was 31.0 mm, and at +90D it was 35.0 mm. Some improvement in
performance between the first and second preoperative measures was
apparent, but immediately following operation some reduction in this
function can be seen. Since the retest at +90D again shows improve~
ment in performance, the change thattakes place represents a tempo-
rary loss of efficiency.
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PERCEPTION TIME. Measures of the length of time required for the
patients to perceive standard stimull correctly showed considerable
¢ariation in performance between individuals, No consistent trend
was observable in the data obtained on the VL cases and no evidence
gained which would indicate any alteration of this function.

AUDITORY ACULTY. Suificient audiograms were plotted preoper-
atively to yleld a satisfactory estimate of the status of pure tone thres-
holds for eachpatient. None ofthe cases showed an appreciabte hear-
ing defect preoperatively, with the exception of some expected high
frequency loss in the older, patients. A tabulation of the determined
thresholds for the 4 testing periods showed only expected variation in
the repeated measures for frequencles of 64, 128, 256, 512, 1024,
2048, 4096, 8192 cps. It will be recalled that an additional tone of
13,000 cps was added to our audlometer, since statements have been
made in the literature that brain operations decrease the auditory
acuity at the higher tonal levels. Measures made with this tone, using
the 8192 cps scale as a reference point, yielded average values in
terms of decibels of hearing loss of 42 at ~60A, 35 at -14B, and 44 at
+1C but at +90D only one patient (B3) could hear this tone at all at a
value of 45. (Five db lower than her preoperative threshold.)

1t seems fair to conclude that venous ligation was attended by no
loss in auditory efficiency within the range of ordinary hearing, that
is between 64 and 8192 cps, Although our data are not complete nor
entirely satisfactory they do indicate a possible decrease or loss in
hearing at 13,000 cps following venous ligation.

PAIN THRESHOLD. Regular pain thresholds were not easily obtained
with these psychotic patients because of the introspective nature of
the measure and the difficulties of maintaining standardized instru-
mentation in the clinlcal situation, For this reason the average thres-

holds shown in Table 51 were accompanied by rather large standard
deviations for these measures.

Table 51
MEAN PAIN THRESHOLDS AND THEIR STANDARD DEVIATIONS FOR

THE VL PATIENTS STUDIED (IN MILLICALORIES PER SECOND
PER SQUARE CENTIMETER)

Testing Perlods

-14B +7C +90§)
Mean 241 241 256
SD 119 43.2 20,5




268 PSYCHOSURGICAL PROBLEMS

Although differences ocecur between the average thresholds these
are not significant In terms of the large standard deviations obtained,

RESPONSE TIME. The average time that it took the venous ligation
patients to respond to a buzzer and to a light at each of the 4 testing
periods is given in Table 52,

Table 52

MEANS AND STANDARD DEVIATIONS FOR RESPONSE TIME TO
SOUND AND TO LIGHT FOR THE VL PATIENTS STUDIED
(IN HUNDREDTHS OF A SECOND)

Testing Perlod

-60A -148 +1C +90D
Sound
Mean 62.8 62.4 74,8 £2.4
SD 12.3 12.0 9.0 131
Light .
Mean 83.4 £8.2 79.2 66.6
e 114 15.0 8.8 113

Both sound and lght responses were seen to be very similar pre~
operatively and in close agreement between test periods. Following
operation both were increased to about the same extent and then on
later retest both were seen to have returned to the preoperative level,
Although the change fn score was not significant in terms of the vari-~
ability of the es, the correspond between the 2 measures
and the consistency of performance throughout the group was impres-
sive. Eachindividual showedthis temporary loss in speed of response
for reaction to light and to sound signals.

TAPPING. Mean scores on this test of the speed of repetitive move-
ment during a 5-second interval are shown in Table 53.

Comparison of these scores indicates a slight loss immediately
following operation seen as a loss in practice effects, The change Is
not a significant one in terms of the variability of the measures, but
is consistent for all patients and is in agr t with the simil
trend noted in Response Time.

FINGER DEXTERITY. This test requires the dexterous use of the
fingers in making fine movements. It affords measures for the right
hand, left hand, both hands and an assembly performance in which the
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Table 53

TAPPING TEST MEANS SCORES AND THEIR STANDARD DEVIATIONS
FOR THE VL PATIENTS STUDIED (5-SECOND INTERVALS)

Testing Period
+7C

-60A -14B +90D
Mean 14.7 16.2 14.3 16.7
D 1.96 1.73 1.53 2.51

2 hands are used in a coordinated fashion, Table 54 presents the

mean values for the comblned (right plus left plus both hands) and for
the assembly scores,

- Table 54

MEAN FINGER DEXTERITY SCORES AND THEIR STANDARD
DEVIATIONS FOR THE VL PATIENTS STUDIED

Testing Period
-60A -14B +7C

+90D
Sum of Right, Left,
and Both Hands
Mean 38,0 38.8 34.2 38.4
Sb 2.85 4.47 3.06 3.21
Assembly
Mean 29.2 29.4 24.8 31.0
SD 49 4.84 5.04 3.16

mei ::;’pe“h"‘{ performance seemed to be stable for each of these
servables" but immediately following operation a reduction was ob-
Rainee :n :inb‘;ot;h' At the +90D retest, however, this loss had been re-
ative lovel. & Scores were in close approximation to their preoper-
this alter 't'os was noted in the results of our other motor measures,
Signiﬂcan: ;t:“ﬂi berformance immediately after operation was not
ency. stically, but was impressive in terms of its consist-
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Summary of Findings with the Venous Ligation Patlents

1. There was no alteration in visual acuity or in the perfipheral
visual fields which could be related to the effects of venous ligation.

2, Determination of CFF by stroboscopic and episcotisteric methods
did not indicate that any alteration of threshold results from the venous
ligation operative procedure, Some fluctuation in the measures was
present but was not great enough to be meaningful in terms of the ob-
served variability.

3. The visual intensity discrimination measure did not produce
completely adequate data, but we do not believe that it reflects major
alteration by the venous ligation,

4, There was a temporary loss in the efficiency with which the
spaced attention task could be done. There was a transient change,
probably in the ability to maintaln a high level of attentlon,

5, There was no alteration, elther transient or permanent in per~
ception time,

6. There was no regular alteration in the audifogram between 64
and 8192 cps following operation, There was evidence of a loss in the
13,000 cps threshold determination. Qur data to this last polnt were
indicative bat not wholly satisfactory,

7, Our data indicated that venous ligation did not significantly alter
the pain threshold at either of the postoperative test periods.

8. Response time was increased in a transient fashion 10 days
after operation and returned to its preoperative level 3 manths post-
operatively.

9, There was a slight loss in the speed of tapping 10 days after
operation,

10, Finger dexterity showed the same transient loss in efficlency
10 days after operation with a return to its original level 3 months

postoperatively,
11, In general sensory functions were unaffected, while motor tasks
s! d a transient loss in efficiency.

RESULTS: OTHER VARIETIES OF BRAIN OPERATIONS

As pointed out earlfer in this chapter we did obtain relevant data
on 2 patients who underwent frontal lobe thermocoagulatian (TC) (B15;
B16), on one transorbital locbotomy patient (TO) (B21), and on one pa~
tient (AB) with a topectomy enlargement (ET). The ET case yielded
reliable data useful in evaluating the effect of this type of surgery.
The 2 TC cases andtheone TO, however, did not give trustworthy data
by reasonof strong distractibility, disorganization, and mood shifting.
Because they are the only representatives of the surgieal techniques
of TC and TO they merit some consideration, but it is to be under-
stood that qualification of their performance is necessary,
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Table 55 has been constructed to illustrate the relation of post-
operative performance to preoperative level, We have entered n this
table symbols tndicating relative performance in which 0 indicates no
change, + Indieates an Increased efficiency, and - indicates a de-
creased efficlency. These symbols indicate tendencies, not clearly
marked alterations of performance, As a guide in making these evalu-
ations we have employed a symbol of change whenever the individual
patient excecded one standard deviation obtained with the VL group.

Table 55§

PATTERN ANALYSIS®* OF THE PERFORMANCE OF 4 INDIVIDUAL
PATIENTS WITH TC, ET, AND TO OPERATIONS

PATIENT NUMBER A8 B15 B16 B21
Operation ET TC TC T0
Test Periods
Compared B:C BD BC BD BC BD BC BD

Visual Acuity [ 0 0 0 0 0 0 0
Visual Fields [\ 0 0 [ 0 0 0 0
CFF [ [} 0 o 0 0 0 0
Percept. Time 0 0 0 [ [ 0 0 +
Audiometry [} 0 0 0 [} 0
Hi. Tone Acuity ¢ [} o o -
Spac. Percept, - [] - 0 0 0 - o
Pain Thresh. - 0 0 o [ 0 - 0
Tapping + + 0 0 0 + 0 +
Response Time ¢ 0 0 0 0 + 0 +
Finger Dext. - + [\ + 0 .

*0 means no change

+ means increased efficiency
~ means decreased efficiency
—=Ifased efliciency

Inspection of this table provides us with the following conclusions:

1. The measures of Visual i i
B ual Acuity, Peripheral Visual Fields, CFF
: uenx;lepﬁon Time, and Audiometry showed no essential change ir; these
ons in any of the individual cases.,

- -
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2. Measures of Spaced Perception Indicated a temporary loss in
efficiency immediatety following operation in 3 ofthe 4 cases {AB, £T;
B15, TC; B21, TO).

3. Paln Thresholds were slightly reduced in 2 patients (A8, ET;
and B21, TO) but remained at preoperative level for the remaining 2
cases (B15, TC; and B16, TC).

4. The 3 motor measures of Tapping, Response Time, and Finger
Dexterity reflected no loss immediately following operation and, in
fact, showed some gain in performance at the +80D test period.

DISCUSSION

In the literature on the human frontal lobes one finds liftle or no
mention of sensory function or convincing evidence that frontal lobe
d has reper in the sensory sphere. Certainly fromwhat
is known at the present time of the localization of sensory function
(Fulton, ’43) in the human brainone wouldnot expect to find any marked
interference to result from frontal damage,

In thinking about the results which we obtained it must be borne in
mind that performance on these tests was somewhat more variable
for those psychotic patients than is the case when they are applied to
normal subjects. Nevertheless the data obtained were generally stable
and any changes that took place are not to be attributed in any major
way to practice on the test-to-test variability, The relative precision
of these measures, compared to most psychologic tests, leads us to
believe that an appreciable alterationof sensory or motor functionre-
sulting from frontal lobe surgery would not fail to be reflected in
these measures.

Only 2 possible changes in sensory functions were indicated by our
data, These appeared to be reduction in the patient’s ability to main-~
tain active attention to 2 stimulus sources presented to him simul-
taneously, Also thereseemedto be some loss in acuity for the highest
total frequency (13,000 cps) which became manifest only at the later
testing period. The remainder of the sensory‘tests were in no way
altered and it would appear on overall evaluation that the sensory
functions were not influenced by known damage to the frontal lobes.
Such changes as were observed may be attributable to the general
debilitating effect of surgery, to cerebral edema or to a temporary
period of compensatory function. It is difficult to understand, how-
ever, why any of these should result in a condition of no alteration for
most of our sensory measures but rather consistently interfered with
Space Perception and High Tone Acuity. These trends in the data,
and they are only trends, are not sufficiently elear to merit excessive
theorizing at this time. They must certainly, however, be followed up
in future series of frontal cases if their existence is to be established
and any connecting ok between the 2 is to be ascerlained.
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~

Previous Investigations have demonstrated certaln motor effects
to result from damage to the posterlor part of the frontal lobe but
these effects have not been observedto accompany damage to themore
anterfor frontal association arcas (Fulton, *38).

1n order to obtaln representative measures of our patients’ motor
performance we have selected 3 tests, chosen from the many availa-
ble, which measure rather unrelated aspects of motor function. These
have been selected from a background of knowledge of the components
of motor function gained from Industrial personnel selection and this
assumption has been borne out by non-significant coefficients of cor-
relation obtained when scores made preoperatively were interrelated.

The results obtained withthe pattents in the VL group have demon-
strated a reduction of motor speed immediately following operation
on these 3 motor tests, By the +80D testing period these losses had
been completely regained.

The other operated cases, generally speaking, showed no such
temporary impairment in performance, and by the 3-month testing
Pperiod had actually shown increases in their motor speed,

The clear discrepancy between the performance of patients in the
VL group and the other operated cases may be due to the fact that the
VL operation is more extensive with possible infringement upon some
portion of the motor area. Another possible explanation is that the
vL operation, being most severe, showed the greatest effects in be-
havior. whereas the other operations, of lesser severity, showed only
slight effects in behavior by diminishing expected improvement through
Practice. The existing data are entirely too fragmentary for specula-
tion on thig point, butfuture experimentation may be expected to clari-
{y such a possible relation between severity of operation and the
amount of motor {mpairment.

It is interesting to note that we failedto find any clear tendency to-
Wlard aralsed pain threshold following these frontal lobe operations
:lu'h‘)“gh the relief from intractable pain due to cancer, spinal cord
y mors, etc., following either unilateral or bilateral frontal lobotomy

as been repeatedly found.
1°b‘:"95“8atlon of the function of critical flicker frequency in frontal
Utillzciases has been reported by Halstead (*47) and by Young (*49).
sigmﬁng a stroboscopic stimulus source Halstead found the CFF to be
ihreshgi;my low on postcperative examination when compared to the
Pro: and s of norma} subjects. With a similar technique applied both
to occur l:ostoperauvally Young reported no mean change in threshold
17 cases s“l‘a group of 17 topectomy cases, but reported that 9 of her
of theas g owed some_ decrease in CFF following operation and that 6
had made a social recovery from psychosis, These 6 cases all
A I: high preoperative CFF.
adequ‘g_:w x:: these findings we have made a particular effort to obtain
ing the 2 meat;‘;:less oidthis function pre- and postoperatively employ-
Scribed, Oup o and various levels of the function previously de-
ases exhibited remarkably stable performanceon these
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tasks with no indication of an alteration in the mean thresholds ob-
tained. Only oneof our cases had a sufficiently highpreoperative CFF
to becomparable with Young’s 6 cases. This high CFF was somewhat
reduced after operation, but no improvement was noted in the psychotic
condition of this patient,

Since relatively few of the operated patients were classitied as ac-
ceptable cases for this study we have utilized the entire battery again
for the examination of patients in a current serfes. This will provide
sufficient data for the formation of more general conclusions. The
tendency towards change recorded for Spaced Perception and High
Tane Acuity certainly require additional cases before one can be cer-
tain of the events taking place. Furthermore, it would be of importance
to verify the changes in motor functions on cases of less extensive
frontal lobe damage than venous lHgation, and to observe generally the
effects on motor function of frontal lobe operations,

SUMMARY AND CONCLUSIONS

1. A number of psychophysiclogie tests exploring visual, auditory,
somesthetic-kinesthetic and motor functions have been appiied pre-
and postoperatively to a group of psychotic patientsundergoing frontal
lobe surgery.

2. No generalalterationof sensory function was observed; however,
some tendency toward reduced function was noted in the tests of Spaced
Perception and High Tone Acuity,

3. Motor function was observed to be reduced immediately follow-
ing operation in patients receiving the venous ligation operation, No
such loss was apparent for the other operated patients, including
topectomy enlargement, thermocoagulation and transorbilal lobotomy.

4. The findings have been discussed with reference to related ob-
servations on sensori-motor aspects of the frontal lobes.



Chapter 14
DISCUSSION OF PSYCHOLOGIC INVESTIGATIONS
Carney Landis and Joseph Zubin

In summarizing the psychologic changes following topectomy Landis
(*49) commented as follows: “No patient in this group of 19 operatees
which we have studied had a real or permanent impairment of mental
function brought about by the operation, which could be demonstrated
in any way by our exhaustive psychological test battery. In individual
patients specific losses in the form of marked decreases in scores
did occur but these losses were, so far as we could tell, more than
compensated for by other marked gains and hence did not lead to im-
pairment, There was no realloss in memory, learning, or intellectual
functions brought about by any of the topectomy operations. There was
a real valid gain in some recall and recognition memory scores in
many of the patients, which gain was usually associated withthe social
recovery of the patient.”

In the first Columbia-Greystone project 2 certain number of the
topectomy patients made a “soclal” recovery from psychoses. The
psychologists had difficulty in trying to decide how much of the change
in psychologic test performance was due to recovery from psychosis
and how much might be attributed to the operation itseif. A second
difficulty in the first project grew out of the fact that 23 of the patients
were subjected to topectomy (an excisionof tissue) and one to a venous
ligation (no excision of tissue)., The psychologic changes which oc-
curred in the one venous ligation patient were just as clear and dis-
tinct as those which took place following any variety of topectomy
operation, In the interpretation of the findings the facts of recovery
from psychosis and an operation without removal of tissue complicated
all attempts at explanation,

In the present study we have been able to clarify the psychologic
findings on both of these points. (1) No patient made a recovery from
psychosis following this series of brain operations prior to the com-
pletion of the psychologic tests. (2) Inthe present series different
kinds of surgicaltechniques were employed, most of them non-specific
in character. The venous ligation, thalamotomy, and transorbital
operations were all of such a nature that it would have been unwar-
ranted to believe that anything like the same specific areas of brain
tissue were involved. Hence, any changes which were found running
through the entire series of patients must be attributed to the gener-

ality of function of frontal lobe tissue, unless such changes could be



276 PSYCHOSURGICAL PROBLEMS

shown to be clearly differential in one or several patients without oc-~
curring in any other patients.

We should also point out that most of the psychologic procedures
which were used in this set of investigations were new but were for
the mostpart derived{rom ideas whichhad arisen from the experience
gained from the {irst Columbla~Greystone project. Some of the meth-
ods used were precise and well standardized; others lacked precision,
and still others had neither standardization nor precision. However,
they were all of such a nature that they might concelvably have clari-
fied certain of the questions which the first Greystone project brought
into the foreground.

At the risk of being repetitious we feel that it is wise to bring to-
gether again in a summary fashion the outstanding conclusions which
were found and which have been reported in chapters dealing with the
psychologic portion of this investigation,

1. The Wechsler-Bellevue scale of Adult Intelligence showed no
general permanent loss which could be attributed to any of these surgi-
cal procedures. The rate of improvement on the scores made on the
performance portion of the test showed a greater deficit among the
operated patients than it did among the control group. This deficit
was most clearly shown by those individuals who received the more
severe venous ligation operation (VL-I). There was a significant loss
in scores on the subtests of Plcture Arrangement, and Object Assem-
bly which had not been {ully regained 6 months after operation.

2. The Porteus Maze test showed animmediate dropafter operation
with a full recovery in all but the thalamotomy patients by 3 months
after the operation, The galns which were atiributed to practice or
learning and which were made by the operated patients were not as
great as those made by the control patients during the same period.

3. The Weigl test was not consistently changed in its performance
following operation. There was more loss shown by the operated pa-
tients in their ability to verbalize their performance on this test after
operation. This loss in ability was attributed to a decrease in “mo~
tivation.”

4, The Revised Homograph test showed a clear loss in all patients
10 days after operation with a full resumption of function in most pa~
tients 3 months after operation, The postoperative loss seemed to be
due to a lack of motivation to try to think of more thanoneor 2 defini-~
tions for the common words of the test. It was as if more effort was
required to find the familiar words and the effort led on occasion to
“compensation” by using unfamillar words or phrases. Three months
after operation these patients were able to use the same defining
words which they had used before the operation, that is there wasa
«resumption of function” rather than a continuation of compensation,

5, There was no evidence of loss or change in either Incidental or
Direct Memory which could be attributed to any of these brain oper-
ations.
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6. There was no loss or change In ability to do the Delayed Reac-
tion experiment which could be attributed to any one of thege opera-
tions.

7. In the Verbal Directions experiment, the 4 control patients
showed some learning effect on Form A pretest to posttest. Not so
much learning effect was shown by the operatees, On Form B neither
group showed any learning effect.

8. On the Learning test there was no evidence for an intraserial
eftect. There was evidence that the “forced” method of learning was
more difficult for the operatees immediately after operation than the
afree” method of learning. On the Interrupted Set experiment the
operated did not do quite as well immediately after operation as did
the controls. There was no cc tent loss or ct in the Sustained
Task experiment,

9, The Attitude Evaluation indicated that the outlook on life and
the problems of life of these particular patients were reported with a
great deal of reliability and consistency and that little or no change
was brought about by these brain operations.

10, There was some amnesia on the part of 6 of the operated pa-
tients for the last preoperative week and for the circumstances sur-
rounding the operation itself.

11, There was little or no evidence of any interference with visual,
auditory, or pain sensitivity so far as the primary sensory functions
were concerned.

12, There was evidence of an interference 10 days postoperatively
onthe Spaced Attention test, onthe Tapping test, onthe Response Time
test, and on the Finger Dexterity test.

13, The Time-Sampling observation study showed certain variations
but there was no evidence that these variations with the A or § series
could be attributed to the operations. - =

In the light of these findings certain conclusions seem clear and
obvious. First, there can be no doubt that there is no general perma-
nentloss of intellectual function, memory, ability to learn, intelligence,
or the like which could be attributed to any of these surgical proce-
dures which were carried out on the frontal lobes, * Second, there is
rather consistent evidence that there was a transient loss for the 2 or
3 weeks following operation, in the efficiency with which certain func-~
tions were performed.

In Chapters 9 to 13 inclusive, a variety of attempts at i
of the basic nature of this trax;sient losg have be:n x:a.d‘z:plmuon
these tentative explanations have been lowered interest or mot:

lowered ability to learn or to benefit from practice, and a low
basic capacity.

Among
ivation,
1
Although any one of these tentative explanatlonzrl;:igg;)z:
hold for the particular task or experiment involved it is difficult to

explain all of the varieties of transient loss in any of these terms
This transient loss usually exhibited itself in the following ;vay
The patient d more lackadaisical, more easy going, and less.
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highly motivated toward the task at hand. If he was sufficiently
stimulated 1t was often possible to get him to give as good a perform-
ance as he had given preoperatively, although as a usual thing it could
not be done quite as rapidly as it was preoperatively, It was as if the
individual was under an interfering influence, which interference re-
sulted in a lack of drive or energy to complete the task as rapidly or
as successfully as had been done at the preoperative test periods, or
as would be done 3 months after the operation, Again it was as If the
patient were sleepy, fatigued, or partially drunk so thatthere was dis-
inclination to work at his usual level. It seemed at times as though
there was a defect in the self-criticismnecessary toproduce the “nor-
mal” performance. It was usually possible by prompting, urging, or
repetition to obtain as good a measure as had been obtained preoper-
atively, but ittook an increase in stimulation to get such results. The
transient deficit showed itself most clearly in motor or verbal tasks
which require some “effort” or “attention,” for example: free versus
forced learning.

There is no certain evidence as to the basic cause of this inter-
ference or disinclination. Our evidence could be produced by either or
both physiologic and psychologic factors, The Attitude Evaluation In-
terviews showed no basic psychologic changes in expressed motivation,
while the evidence from the physiologic and laboratory tests is equally
unrevealing,

Incontrasting the psychologic finding of the present study withthose
of the first profect, it is apparent that the changes due to recovery
from psychosis are mainly, if not entirely in the realm of affectiveat-
titudes, loss of anxiety, decrease in complaints and the like, These
affective attitudes probably interfere with the quality and quantity of
performance in most of the psychologic tests that have been employed
in both this and the previous study but that interference has affected
the operated and control groups allke.

In conclusion, it is our present opinion thatthe psychologic changes
which have been reported in both the clinical and experimental litera-
ture to be attendant on frontal lobe damage have been drawn from the
study of too few cases andfrom the study of cases too soon after oper-
ation. I measurements are obtained in which preoperative levels
were carefully established and sufficient time is given for recovery
from the operation then no present evidence exists that “clean” and
uncomplicated operative procedures done on the frontal lobes produce
any permanent change in psychologic abllity, capacity, or basic effi-

ciency. It may be that more extensive damage that has resulted from
any of the surgical techniques used in either Columbia-Greystone pro-
ject or damage which is complicated by involving other than the frontal
lobes will produce losses. We have no evidence on this last point.
Finally we have no evidence that any function which we investigated is
related in a specific fashion to any particular frontallobe area, rather
there was a generalized transient performance deficiency which is
brought about by any sort of frontal lobe surgery.



Chapter 15
REPORT OF THE PSYCHIATRIC DISCIPLINE
Paul H, Hoch, James P. Cattell, Harry H. Pennes

INTRODUCTION. The psychiatricdiscipline was responsible for pick-
ing patient candidates for the project, from a previously selected pool,
according to criteria agreed upon by all disciplines. After selection
we studied each patient carefully in order to determine diagnosis,
presence anddegree of deterioration, oscillations of clinical manifes-
tations, and response tothe project ward where patients were subjected
to a modified “total push® regime. Our goal was to familiarize our-
selves sufficiently with the vicissitudes of each patient’s clinical
course so that we would be able to evaluate later changes with reason-
able accuracy, Following operation, patients were seen frequently

during the early postoperative period and less frequently after the
first 3 months.

METHODOLOGY

The patients at Greystone Park State Hospital were selected for the
operations on the basis of the following criteria:

1. Diagnostic categories:

(a) Patients with schizophrenia (paranoid type) between the ages
of 45 and 55.

(b) Schizophrenic patients (hebephrenic and c: ic types) be-
tween the ages of 25 and 35.

2. Patients were to be free of obvious evidence of medical compli-
cations or of organic brain disease.

3. Family history of functional psychosis in the direct or collateral
line of the patient was reason for rejection,

4. Patients were to be reasonably cooperative for testing. Mute
patients and excessively disturbed individuals were excluded as
btlaing unsatisfactory for testing by the non-psychiatric disci-
plines,

5. Patients with a history of gross psychopathic traits or who were
involved in antisocial acts were to be excluded.

6. Patients must have been residents of the hospital for at least 3
years without evidence of remission of the mental disorder to
the extent of being placed on convalescent status,

970
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7. Patients must have graduated from an American high school.
8. A satisfactory home environment was to be available to which
patients could return if discharged.

Patients with 3 consecutive years’ hospitalization were preferred,
but those with 3 years’ illness withouttrue remission could be included
even though they had not been continuously hospitalized during this
period.

Unfortunately the education and family history criteria eliminated
so many patients that it becamenecessary to apply these requirements
less stringently. Therefore, in addition to the patients who were high
school graduates, those with eighth grade education were accepted.
Before the selection of the patients started, it was also felt that the
best case material would be that on non-deteriorated patients, How-
ever, we accepted many markedly regressed or deteriorated patients
for operation because those patients who spend 3 or more years in a
state hospital suffering from schizophrenia are usually not free from
symptoms Indicating deterioration,

After the records were reviewed, patients were interviewed by one
of us, but they were not accepted until seen and discussed by the 3 of
us acting as a board. (At this juncture, patients were screened by
medical and psychologic disciplines.) Mental examinations were then
completed and each patient again appeared before the psychiatric
board. At that ime, diagnostic and prognostic considerations were
discussed. .

Interviews with and without intravenous Sodium Amytal were held
witheach patient and recorded by “Soundscriber.” The Amytal was used
in an effort to “normalize® the patient with the hope of establishinga
correlation between Amytal response and response to brain surgery.
The prototype of “normalization” is the response of the mute, rigid,
catatonic patient who refuses food. With intravenous Amytal, he re-
laxes, talks, eats, and is “cured” for an hour or 2.

During the interval prior to operation, the patients were seenon
many occasions by one or all of us to facilitate greater familiarity
with each patient, his illness, oscillations in clinical course, and to
note changes associated with the regime on the project wards. For
this project the nurses were supplied with an outline, not unlike the
mental examination form of the New York State Psychiatric Institute
covering the various aspects of behavior. They were asked to describe,
rather than interpret, the patients’ behavior, They were encouraged
to make as many observations as possible of each patient, stressing
aberrant behavior, changes in behavior, and to avoid check-list tech-

niques of recording.

The charge nurse, who frequently saw the patients with us, was
asked to comment on each one periodically both pre- and postopera-
tively. Her ts were independ of ours and were recorded

verbatim by us or by soundscriber,
In addition, alist of 20 symptoms wasused which Rose and Solomon
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("48) found to change the most following lobotomy. Paticnts were rated
perfodically pre- and postoperatively by us and by the chargenurse in-
dependently as we saw the patlents together.

We have seen each patient many times since operation both indi-
vidually and as a board. Our comments are a summary of board{ind-
Ings of the course and present status of the patients, Abstracts of
each case follow the body of this report.

MATERIAL

From the original pool of 94 patients, 30 remained after screening
by all disciplines and permission for operation was granted for 24 of
these, A control patient from the first project (A10), a topectomy
operatee from the first project (A8), and a lobotomy failure {rom
Marlboro State Hospital (MSH) were added to the group by the coordi-
nator. Omitting the 2 reoperated patients, who will be described in
detail below, there were 31 patients. Originally the older age group,
44-55, was to be made up of patients with involutional or manic-de-
pressive psychoses, There were only a few suchpatients in theorigi-
nal pool and following sereening and evaluation we feltthat these were
paranoid schizophrenics, Of the 25 patients for initial operation, all
were schizophrenic (fig. 6): hebephrenic~16, catatonic—5, paranoid—4.
Of the 6 controls, there were 3 paranoids, 1 catatonic, and 2 hebephrenics.
Operatees: Male—7, female—18. Controls: Male—2, female—4. Age
range: Operatees: 26-52; Controls: 28-52. Length of illness (fig. 7):
Operatees: 38 to 204 months, Controls: 42 to 126 months. Duration
of hospitalization: Operatees, 20~198; Controls, 26-118. Previous
ECT, Metrazol, or Insulin Coma Therapy: Operatees, 16; Controls, 3.

PROGNOSTIC RATING SCALE

A “prognostic” rating was given to each patient, This was based
primarily on evidence of severe regression or deterioration as well
as on the anticipated response to classical lobotomy, the only well-
established psychosurgical procedure, Four categorles were used:

1. Deterioration absent, There is moderate domination by delusions

::;halévuicinaﬁons with an emotional response appropriate to their con-
1u51:) " u:ilobotomy we expect 2 diminished or absent reaction to de-
, l\s’[ Sg hallucinations and acceptable social behavior.
uenf: b ellnotional and intellectual deterioration present. The pa-
reSponse inated by delusions and hallucinations with an emotional
PSR t‘e:lsonably appropriate to their content. With lobotomy we
pes aggresss; omination by delusions and hallucinations and reduction
3 Mods ve:xess with appruve.d social behavior.
pati;nt > erate_emotional and intellectual deterioration present. The
S markedly dominated by delusions and hallucinations, and
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with inappropriate emotional response to the content, With lobotomy
we expect a diminution of precccupations with delusions and hallucina-
tions but no change in deterioration, self~absorption, and inappropri~
ateness, .

4, Marked intellectual and emotional deterloration present, Frag-
mentationof personality, Essentially no change expected with lobotomy,

IMPROVEMENT RATING SCALE

The Improvement of the patients was judged by the following scale:
1. Recovered; 2. Much fmproved; 3. Improved; 4. Slightly improved;
5, Unimproved; 6. Worse,

These ratings {fig. 54) are based on normal clinical psychiatric
criterfa including attitude and general behavior of the patlent on the
ward; attifude andbehavior during interview; stream of mental activi~
ty; emotional reactions; mentaltrend and content of thought as well as
sensorium, mental grasp and capacity, insight and jud L,

The improvement ratings given represent comparison of the status
of patients on the usual hospital wards pre- and postoperatively, the
project ward having been closed in January, 1949, The rating repre-
sents any change we have noted and includes independently recorded
observations by the 3 of us. In the majority of cases, we agree. Dis-
agreement {nvolves rating a patient 4 vs, 5, or 5 vs, 6.

It must be stressed that no therapy is of striking value unless it is
able to produce improvement ratings 1 or 2 which means recovered or
muchimproved. A rating of 3, improved, designates perceptible change
in the patient’s psychiatric status, but much of the clinical symptoma-
tology remains unchanged; 4—slightly improved category includes
those who are somewhat better. These improvements, however, are
usually within the range of oscillatory changes in the patient’s sick-
ness and occur quite often temporarily in patients who otherwise re-
main very sick. Attimes these patients aresomewhat more tractable,
in better contact, more outgoing, and somewhat less dominated by de-
lusions and hallucinations. A shilt to category 5 or 3 is possible as
time goes on, It is obvious that not much disagreement exists in judg-
ing a patient 1, 2, or 3, Slight improvement, 4, however, is scme~
times not easy to detect or it depends moreon the subjective appraisal
of the examiner than more p improv t,

PAROLABILITY

None of these patients was parolable prier to operation, The staff
psychiatrists at Greystone Park State Hospital were very cooperative
in providing us witha short statement as to why each patient was not
parcled prior to inclusion in the project.

In our opinion, none of the surgical candidates was parolable from
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IMPROVEMENT RATINGS
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FIG. 54, Improvement ratings and Amytal Interview data.

::};Zalg’ge:t ;vard just prior to operation though there was some in-
Homoyer oclalization in response to this more favorable environment,
Tune 19491\0 quantitatively appreciable improvement occurred. In
by th,e . fome of the patients hadbeen placed on convalescent status
cluded s :xf board of Greystone Park State Hospital, This group in-

s pu ent with the rating of 5, and some with a rating of 4,

batient has a rating of 1 or 2, a parole from the hospital is
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automatic. This relationship, however, does not necessarily exist be-
tween parolabilily and ratings 3 and 4, Declsions concerning parol~
ability throughout the postoperative course were made Independently
using the same general eriteria of improvement as noted above, plus
the special criteria of the patients able to live outside of the hospital
in a reasonably receptive home atmosphere,

As we have mentioned before, Sodium Amytal interviews were used
as an auxiliary to the clinical appraisal of the patient. The Sodlum
Amytalinterview was considered mainly from the point of view of nor-
malization of the patlent which fn turn was evaluated for prognostic
purposes, In allpatients who remained unchanged or only slightly im-
proved under Amytal the operation did not lead to improvement. In
one control patient where normalization took place under Sodium
Amytal, no spontaneous improvement occurred later on. Based on
presented case material we conclude that if 8 deterforated patient did
not show any remission of his symptoms under Sodium Amytal there
is little prospect that the operative procedures of this stody would im-
prove his condition. Xt has to be kept in mind, however, that with the
exception of transorbital lobatomy, the other procedures used in these
patients were not standard procedures. Observations made on other
case material on which topectomies were performed will indicate that
the Sodium Amytal normalization test is a very good indicator as to
what extent the operation will help the patient,® If the patlent does
not improve with Sodium Amytal he usually shows none or very little
improvement after this operation, Normalization under Amytal, how-
ever, does not reliably predict the postoperative improvement.

RESULTS

VENOUS LIGATION. Inthis group of 12 patients, there were 2 men
and 10 women with age range from 26 to 52. Duration of {llness was
38 to 148 months. All were given a diagnosis of schizophrenia with 4
in eachsubcategery: catatonic, hebephrenic, and paranold, Prognostic
ratings as described above were as follows: 1, 2, 2, 8 in thecatatonic
group; 2, 2, 3, 3 in the hebephrenic group; and i, 2, 3, 4 in the para~
noid group, Seven of these patients had received some form of shock
therapy but there was no lasting or significant improvement.
Operations were performed October 4-12, 1948 (inclusive), Venous
ligation was carried out (see fig, 54) in Bl through B5 and less exten-
sively in B4 through B12. Moderate to marked evidence of neurologic
changes occurred in 7, Subsequent wound infection occurred in 2 (B7,
B1UA)
Improvement ratings and parolability of patients at 3, 5, 8, and 13
ths’ postoperatively are desi din figs, 5¢ and 55, On January
10, 1949 when patients were considered for parole, all psychiatric

10, To be published at 2 latex date.



REPORT OF THE PSYCHIATRIC DISCIPLINE 285

EVALUATION OF PATIENTS IN PROJECT
ON JANUARY 14,1949

IMPROVED AND PAROLABLE INPROVED BUT NOT PAROLASLE
e
P | es 2 8a mioa (YU TR 1
EvAL
Psven a0 BT moa w28 82 By B13 m2e

FIG. 55, Casea considered Improved as of January 14 by present authors (Psych.)
and staff psychlatrists at Greystone (Indep. Psych. Eval.). It will be observed that
there was sgreement concerning cases BT and B1CA.

observers (fig, 55) felt a trlal was warranted in 2 instances (B7 and
B10A). Al patients were reviewed again on March 21, 1949,

Patients were all seen In interview In June, 1949, 8 months after
operation. Two had an improvement rating of 4 (B1, B10A), 9 had a
rating of 5 (B2, B3, B5, BS, BY, B8, BY, B1l, B12) and one (B4) was dead.
The specific evidence for slight improvement in those with a rating of
4 is given in the case abstracts, Three of these patients (B1, B7, and
BI0A) were on parole at that time, The first (B1) had responded
slightly to the enthusiastic efforts of her family, but was functioning
intellectually, soctally, emotionally, and domestically between the age
levels 2 and 6, The second (B7) was very difficult to manage at home
and was reported by her sister to be exactly as she was preoperative-
ly. Onthis account she was returned to the hospital on August 10,
1949 after an unsuccessful parole period of 22 weeks, The third patient
(B104) was making a tenuous adjustment In a family-care home, She
Wwas dominated by delusions and hallucinations but was reasonably
tractable if left alone and if her relatives avolded contact with her.
Her illness had been characterized by exacerbations and remissions
for 20 years, though she was continuously ill during the 3-year period
prior to operation, The final appraisal of these patients will have to
be made after more time has elapsed,

Variability of behavior and clinical picture obtained in several of
these prior to operation. This was characterized chiefly by periods
of excitement, aggressiveness, overactivity, and restlessness in one
phase and withdrawal, seclusiveness, or relative tractability in the
gther » Duration, intensity, and quality of each phase varied from pa-

ent to patient and from cycle to cycle, This oscillatory behavior is
Quite characteristic of psychotic patients, particularly schizophrenics,
and may or may not be associated with obvious environmental stimuli.
The more positive phases of these cycles should not be confused with

mprovement. Oscillations of behavi o)
i t,
or and illness obtained in 7 pre

ed in one, moderate in 5, and mild i e
After aperation these oscillati onti entialty wncls 3 with
the folloan g exentin ons continued essentially unchanged with

nS: Ofthose with moderate oscillatia
s before
Operation, there was a decrease in 3 and an increase in one.
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There is no evidence of correlatlon between the slight improvement
observed and the diagnosls, duration of ilIness, previous shock thera-
py, response to Sodium Amytal, oscillatfons in clinical course, plane
of ligation, or presence of transient tut severe neurclogic signs,

THALAMOTOMY, Two male, hebephrenic patients (B13, B14) were
subjectedto this procedure. Age: 32 and 26, Duration of {liness: 106
and 67 months, Progmostic rating: 4 in each case, Bothhad received
insulin coma treatment, and in addition, one had Metrazol and the
other, ECT, Operations were performed October 13, 1948 and Ocio-
ber 14, 1948. Marked evidence of neurologic changes were present in
both postoperatively but disappeared completely in 2 to 3 weeks,
Neither had a wound infection. Details of postoperative course during
the first 8 months are included in the case abstracts and in Table 56.

In June, 1949 both were fn the hospital with improvement ratings
of 5. They were definitely not parolable, Pre. and postoperative re-
sponses to intravenous Sodium Amytal were not impressive. Both
have shown oscillations of behavior before and after operation, more
marked during the latter period,

THERMOCOAGULATION, Two female patients (B1§, B16) diagnased
as catatonic and hebephrenic schizophrenia, Age: Both 30, Duration
of iliness: 62 and 108 months, Progrostic rating: 2 in each case.
The first patient had received both insulin coma and ECT but the sec~
ond had neither, Operations were performed on October 15, 1948 and
October 1B, 1948, There wereno gross neurologic signs or evidences
of wound infection in either patient, By January, 1849 both patients
had relapsed to the preoperative clinical picture after a transient pe-
riod of seemingly better integration, Neither was a candidate for pa~
role. Improvement rating in June, 154%: 5 in each case, Pre-and
postoperative intravenous Sodium Amytal interviews revealed little of
note,

TRANSORBITAL LOBOTOMY. Nine patients (B17, B18, B19,B20,
B21, B22A, B23, B28, and A10) receivedthis operation, The diagnosis
was hebephrenic schizophrenia inallthese pattents, Three (B19, B20, ~'
and A10) were males and 6 (B17, B18, B21, B22A, B23, and B28) were |
females, with an age range of 27 to 45. Length of iliness ranged from
57 to 240 months, Two (B21, B22A) of these patients had prognostic
ratings of 2, 3 (B18, B20, and B23) had 2 rating of 3, and 4 (A10, B1Y,
B1g, B28) had a rating of 4. Six (B18, B19, B20, B21, B224, and A0
received shocktherapy at some time during thelr hospitalization with-
out significant effect on the psychosis,

In the preoperative workup, intravenous Sodium Amytal produced
no integrating effect of note and produced some relaxation and loosen-
ing tn 3 (B17, B21, B22A). Preoperative éscillations on the project
ward were of significance in only one patient (B21) whose behavior
ranged from stilted, sterotyped compliance to explosive paranoid
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Table 56

WEIGHTED SOCIAL RATINGS OF TOPECTOMIZED,
UNOPERATED CONTROL AND LOBOTOMIZED
CONTROL PATIENTS 7 1/2 MONTHS, 1 YEAR AND
2 YEARS AFTER OPERATION*
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outbursts with a fixed fantasy content; this patient’s variations were
within the framework of her psychosis and did not represent true im-
provement. \

Allthe transorbital lobotomies were performed on October 28,1948
by Dr. Walter Freeman, On June 8, 1949, none of these patients was
considered improved, the improvement ratings being 5 in all cases,
One of these patients (A10) showed improvement to a 3 rating in his,
second postoperative month, but slipped to 4 in January, 1949, anda
few weeks later reached his preoperative level which he has main-
tainedto the present time. Intravenous Sodium Ampytal againproduced
no normalizing effect in any of these patients, None of these patients
has been paroled.,

TOPECTOMY FOLLOWING PREFRONTAL LOBOTOMY. The only
patient (MSH) in this group was a 2l-year-old girl, hospitalized at
Marlboro State Hospital since 1941. Her principal symptomatology
consisted of severe anxiety, terrifying visual hallucinations, persecu-
tory ideas withfears of physical attack, violent rages, assaultiveness,
destructiveness, and swallowing of foreign bodies. Project diagnosis
was schizophrenia, hebephrenic. After four unsuccessful courses of
ECT between 1943 and 1947 she received a classical lateral trans-
cranial lobotomy in September, 1847 at Marlboro State Hospital. Her
unmanageable assaultive and destructive behavior continued unabated
after this operation. On transfer to Greystone Park Hospital in Octo-
ber, 1948 she was found to be quite well preserved intellectually with
some emotional inappropriateness. She was quite evasive and suspi-
cious in her preoperative Sodium Amytal interview, revealing very
little new mental content.

Bilateral frontal topectomy was performed on October 19, 1948,
After afairly severe organic syndrome lasting several weeks post-
operatively, she gradually reverted to her preoperative condition.
Follow-up letters from Marlboro State Hospital in March and June,
1949 stated that the patient was again dominated by her paranoid afti-
tude, impulsive, violently assaultive, destructive, andhad made a sui-
cidal gesture. She was transferred to Trenton State Hospital in May,
1949 for more secure management. Postoperative Sodium Amytalhad
revealed little of significance.

EXTENSION OF FORMER TOPECTOMY. Theonly patient (A8) in this
group was a 30-year-old male withadiagnosis of schizophrenia, pseu-
dopsychoneurotic type. Hisillnesswasatleast of 96 months’ duration,

with a total length of hospitalizationof 56 months. Between November,
1944 and March, 1945 he received 39 insulin comas and 16 ECT’s;
between February and March, 1946 he received 17 ECT’s all without
benefit, In May, 1947 he received a bilateral topectomy with removal
of parts of Brodmann’s areas 8, 9, 10, and 46. After an initial im-

provement, he became just as anxious, irritable, hostile, suspicious,
seclusive, and depressed; in addition, he developed generalized con-

yulsive seizures.
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On October 20, 1948 the siteof his originaltopectomy was extended,
After a mild organic syndrome in his first postoperative week, he
gradually reverted to the same condition as before this second oper-
ation. 1In the interviews fn March and June, 1949 in his original hos-
pital ward, he presented exactly the same plcture as before operation
and stated spontaneously thathe felt exactly the same as on admissfon
to the hospital. Spontaneous seizures were still present; in addition,
he had received electrical convulsive therapy because of depression.
Intravenous Soditm Amytal, both pre- and postoperatively, Increased
his paranoid response with expression of some mildideas of reference.
He was rated as unimproved and not considered parolable,

CONTROL SUBJECTS. Six patfents (B10, B22, B24, B25, B26, B27)
were in this group. Diagnoses were hebephrenic schizophrenia in 2
(B22, B27), paranoid schizophrenia in 3 (B10, B24, B26), and catatonic
schizophrenia in one (B25). Ages ranged from 28 to 52 years. Length
of illness ranged from 42 to 126 months, Four were females (B10,
B22, B24, B26) and 2males (B25, B27). Two (B24, B25)had prognostic
ratings of 1; 3 (810, B26, B27) had prognostic ratings of 2, and one
(B22) had a prognostic rating of 3. Three (B24, B25, B27) received
various shock theraples without any lasting effect on the psychosis,
Patients were assigned to control status when relatives failed to sign
permits for operation,

None of these patlents showed significant normalizing response
with intravenous Sodium Amytal., Four of these subjects (B10, B22,
B26, and B27) were essentially unchanged on the project ward and
were returned to the routine hospital wards unchanged, One patient
{B24) showed transient slight improvement to a rating of 4, consisting
of better emotional contact, somewhat less aggressiveness and fairly
regul:u- working habits but she relapsedto her original condition after
l.vemg transferred back to her original ward, The sixth control sub-
ject (B25) improvedon the project wardto the extent of reacting some-
what less to auditory hallucinations, and increased sociability and co-
operativeness. By June, 1949 he had been paroled to work on a farm;
personal follow-up was unsuccessful, but his improvement rating in
March, 1949 was 4 while he was still in the hospital,

Summary of Results for Entire Group

Twenty-five patients in 3 schizophrenic categories received 4 dif-
ferent operations, 22 of these patients are unimproved; 2 are slightly
improved; one is dead, and pot included in these figures. Two of the
operated patients are on parole (B1, B10A), Of 2 patients receiving
second operations after unsuccessful psychosurgery in 1947, both are
ulr;!mproved. Of 6 control patfents, 5 are unimproved, a;xd one is
‘i’»j ghtly improved and out on parole, Of 12 patients receiving venous

gation, 9 are unimproved. 2 are slichtly imnroved and ana o da. 3
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The patlents receiving open thalamotomy, thermocoagulation, and
transorbital lobotomy are all unimproved,

None ofthe symptoms in the tabulationof Solomon and Rose showed
significant change in incidence or intensity in any of the diagnostic
categorlesor in any of the aperative approaches. This lackof response
of individual symptoms is of course another aspect of the very low
incidence of improvement in the group as a whole,

Case Summaries

PROJECT NQ. Bl Schizophrenia, Hebephrenic type

A 33-year-old, single female photo finisher. Born in Spaln; came to U. S.
at age 5 months; attended art school in N.Y.C. for 2 years. Worked sporadi-
cally. Described as an active, imaginative, witty person who at!ncted others
to her. She was affectionate; had artistic ability, No social engagements with
men, At the age of 20 she stopped drawing. Occupational adjustment fair, At
age 15 or 16 while studying art in Spafn, she was moody. Returned to U. S. at
age 17. Was depressed, hesitant, indeclsive. Lost interest in art and lost con~
Iidence in hersell. In 1941, became more depressed, withdrawn, frequently
glggled, expressed odd ldms‘ W3S re!crenual. ECT treatment ineffectual.

Several Hospitalized: 10/10/42, to
present, She was y untidy, restl in need of supervision

on the ward. Sullenness, suspiclousness were noted, and she was assanttive if
annoyed. 30 {nsulin comas and 13 ECT’s in 1943, without apprecfable improve-
ment. Project Psychiatric Findings: ic, stereatyp

averactive, underproductive, preoccupied, blocked, smy- probably acﬁvely hal-
lucinating. Evasive about persecutory and grandiose delusions, Somewhat di-
lapidated. Prognostic Rating with Lobotomy: 3. On the project ward the pt
continued quiet, withdrawn; was reasonably cooperative; not ohserved to be hal-
lucinating; was Irequently silly. Operation: Venous ligation, 10/4/48. Atthe
end of the fourth postoperative week she vms unchanged as compared with pre=
cperative status, 3/21/4%; Silly, g ie, stereotyped, eva~
sive, vague; she laughed inappropriately when asked about volces, On the ward
she was making a borderline adjustment, and plans were being made to have
her goon convalescent status, 6/10/49: Pt had been home on parole 2 months,
having left the hospital 4/17/49. Pt, her sister, and mother were interviewed
together and individually. When the patient visited at home, according to the
sister, during the Christmas seasen, her behavior was *“impossible.” When
she leftthe hospital in April, the father and mother took her to the country. In-
itially she ate ravenously and continuously. Gradually she acquired some of
the baslc points of social behavior. In latter part of April, pt and parents went
to family home in town. At home she was washing spontanecusly, taking care
of her room and clothes, eating much less. She required a moderate amount
of supervision, particularly in doing simple household chores. There wasa
good deal of silly laughter. In {nterview the pt showed no modulation of affect,

some stereotyped, manneristic b ior, some sili , Do At~
tention fuctuated. Pt seemed to vacillate between domination by inner content
and responding to external sitvati Some 1 and incoherence.

Improvement rating—4. This Is apparently assaclated with the efforts of the
family rather than with the operation.
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PROJECT NO. B2 Schizophrenia, Catatonic type

A 33-year-old separated female comptometer operator. Pt was always a
stolid, hypersensitive, somewhat seclusive person, but learned easily and was
well behaved. She had dates only with the man she marrfed. Marital adjust-
ment poor. Occupational adjustment good. In November, 1940, she suddenly
acted oddly toward husband. Went into “coma®; complained of her muscles
shrinking. Expressed other bizarre somatic ideas; thought her food was pot-
soned, and had auditory hallucinations. Hospitalized: 12/23/40 to present.
Paroled 12/11/41 to 3/12/43. Expressed many ideas of influence and of spirits
influencing her mind; had the idea her mother was dying, and continued to fear
the food was poisoned. She had several visits home, but always expressed the
desire to return after a few days. In the hospital laundry she worked satisfac-
torily, but had sporadic perlods of exci t g seclusl 35 in-
sulln comas and 14 ECT’s in 1841; questionable improvement. Project Psy-
chiatric Findings: Disorganized, incoherent, belligerent, aggressive, alfectively
shallow, and inappropriate with much grimacing, some manneristic behavior.
Mumbled to self as if hallucinating. Prognostic Rating with Lobotomy: 2. On
the project ward pt was for the most part quiet, cooperative, withdrawn, silly,
but sporadically noisy and negativistic. Shortly prior to operation it appeared
that she was better organized and socializing more. Operation: Venous lga-
tion, 10/4/48. Two months postoperatively she continuedto behave in Interview
essentially as she did preoperatively though she was Jess tense, more coopera-
tive. Ward nurses reported her as less loud, better organized, less suspicious,
more coherent, and much more occupied and sociable on the ward. Slightly
improved. 3/21/49: Silly, affectively shallow, inadequate; much manneristic
and stereotyped behavior. Pt was working in the industrial building. On the
ward no change was noted in pt's condition. 6/9/49: Vacuous, shallow, super-
ficial, manneristic, but cheerful. Blzarre {deation; much scattering. Pt said
to be making fair adjustment on the ward. It was difficult t6 see any essential
difference from her preoperative state. Improvement rating—5.

PROJECT NO. B3 Schizophrenia, Hebephrenic type

A 34-year-old, single female stenographer. Was able to obtain a position
and always lived at home. Described as cheerful, sensitive, shy, seclusive,
quick-tempered, stubborn, critical, overneat; never had social engagements
with men. Since menarche occurred at 16, she had been observed to lock her-
self in her room the first 2 days of her period. In January, 1938, she became
g‘ll'ogresswely more withdrawn. Exhibited grimacing and manneristic behavior.

a series of about a love affair with a Spanish teacher
which resulted in her being sent to Bellevue. There were many delusions and
hallucinations involving this teacher. Hospitalized: 10/20/38 to present. In-
Mally resistive, negativistic, assaultive; more recently silly, superficial, ex~
Dposing self frequently, but more quiet and able to care for self. 46 insulin co-
mas and 24 Metrazol convulsions in 1940. Unimproved. Project Psychiatric
:‘::"‘1\1‘!\%‘ Silliness, stereotypy, fragmentation, incoherence, auditory and vis-

- Tt t . secutory varieties. Prog-

Lo LN " lly, talkative, continuously

, . " L ' oot «d worker and cooperative
. - ¢ . ' , noisy, and would beat her
with her fists. Operation: Venous ligation, 10/5/48. During the third

chest
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week postoperatively her psy tric d was 1ly the same as pre-
operatively. 1/10/49; Unimproved. Pt continued the delusional, hallucinatory
pattern of essentially the same content. Was very silly, stereotyped, incoher-
ent, and deterlorated. On the ward she was usually idle; no Initiative or inter-
est; was quite seclusive, 3/21/48: Silly, grimacing, shallow, inappropriate
whispered to self during interview. Better ward adjustment reported. 6/8/49:
Pt silly, gigeling, inappropriate, vacuous. Delusions and hallucinations involy-
ing the Spanish teacher, persisted. Much stereotyped use of certain phrases.
Very manneristic. Condition on the ward reported as unchanged. Improvement
rating—5.

PROJECT NO. B4 Schizophrenia, Paranoid type

A 50-year-old, married female domestic and waltress. Had always been
friendly, fond of her children; showed good judgment, was a neat housekeeper.
She was separated from her husband. Latter part of 1940, gradual onset ofhy-
pochondriacal ideas, a paranoid trend including the idea her food was poisoned
by her mother, the doctors were trying to dope her; friends were throwing gas
bombs on her. She was very referential. Had bizarre ideation and was openly
hallucinating in the auditory sphere. Confusion and depression appeared, and
she was hospitalized. Hospitalization: 1/18/41 to 2/6/42; 7/14/42 to present.
26 insulin comas, 2 Metrazol convulsions, 14 ECT’s in 1941; 38 insulin comas,
14 ECT’s in 1942. No lasting improvement. In the hospital was a conscien-
tious dining room worker. Seclusive, tidy, and neat. There was steady deteri-
oration, Project Psychiatric Findings: Pt cooperative, relatively pleasant,
but completely incoherent and trrelevant producing 2 word salad. Facial ex-
pression was flat; affect was very definitely blunted and inappropriate. Content
included very bizarre ideas of reference, persecutory and somatic delusions,
ideas of body control, auditory and visual hallucinations. Prognosis with Lo~
botomy: 4. On the project ward she adjusted about as she did on other hospital
wards, There was no change in her deterioration level. Operation: Venous
ligation, 10/5/48. Postoperative Course: Pt stuporous with bilateral neuro~
logic signs postoperatively. She died 10/7/48 without regaining consciousness.

PROJECT NO. BS Schizophrenia, Paranoid type

A 51-year-old married female factory worker. Data concerning education
and prepsychotic personality not avallable. In 1943, there was a gradual onset
of ideas of reference, paranoid delusions, suspiciousness, and increasing ex-
citabulity to the point of destructiveness at times. Her delusional system’was
loosely orgamzed, but not bizarre. Hospitalization: 12/13/43 to 4/7/44. Dis-
charged improved. No true remission. Readmitted 6/7/46. In the hospital
she was suspicious, apprehensive, tense, and a definite paranoid trend was
evident, Present hospitalization continuous. D system int d,
but pt made fair hospital adjustment. No shock treatment, Project Psychiatric
Findings: Paranoid trend with persecutory ideas involving landlady and\unjust
detention in hospital. Grandiose ideas of having royal blood. No hallucinations
noted. Proggostu: Rating: 1. On project ward pt was pleasant and coopera-

tive. ” a ' n. Venous ligation, 10/6/48.
During . . was no detectable change in
the pt’ A . -ontinued to reveal paranoid

{
persecutory and grandiose delusions as easily as before operation and with
reasonably appropriate display of affect. On the ward she continued to be
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pleasant and cooperative. 3/21/49: Pt was attentive, cooperative; she con-
tinued to speak freely about her difficulties with her landlady and to acknowl-
edge having “royal blood.” She was working'in the industrial bullding; and was
makinga r ble ward adjust t. It was reported that no effort is being
made to parole her. 6/8/49; Pt continued to request permission to go home.
At times was Irritable; at times smiling as she made the request. Same delu-
sional material. Little spontancity. Somewhat blunted affectively; somewhat
evasive. On the ward she was less aggressive; was continuing to work in the
industrial building. Improvement ratlng—~S5.

PROJECT NO. B6 Schizophrenia, Catatonic type

A 32-year-old, single male day laborer, Has always been quiet, self-con-
sclous, shy, stubborn, worrisome; had few friends and little social or sexual
life. Occupational history good. Beginning about December, 1936, he became
tense; had was iner 1y ive; sat and stared atthe wal); be-
lieved without justification that he had syphilis. Made a suicidal attempt;
talked to himself; probably had auditory hallucinations; had definite ideas of
persecution. Hospitalization: First admission, 4/7/31. At that time was con-
fused, Incoherent; had ideas of persecution and fixed delusions. Discharged
improved, 1/15/39. No true remission. Readmitted 11/4/41. Was violent and
overactive on admission. Presenthospitalization continuous, 27 insulincomas;
9 ECT’s in 1941, with slight improvement. Since 1942, has been dull, seclu-
sive, perplexed, apprehensive, and at times required restraint. Project Psy-
chiatric Findings: Tense, anxious, rigid posture, voice faint and hollow; trem-
ors of hands, head, and at times, body; factes fixed. Much blocking; no sponta-
neity; speech inaudible at times. On the project ward there was slight im-
provement in the direction of increased socialization, interest in puzzles and
magazines, and response to questions. Prognostic Rating for Lobotomy: 3.
Operation: Venous ligation, 10/6/48, Postoperative Course: During the first
3-4 weeks following he was still dc in manner and attitude,
Tevealing very little mental content. Pt became more active in art work during
December. Painting was done at the request of the nurses. Productions quite
stereotyped. 1/10/49: Unimproved. Pt showed same catatonic manifestations
:5 preoperatively and of the same intensity. Quite blocked; volce barely audi-

le; marked tremors of hands as well as head and body as before. Evasive,
ll!auci!y of associations. Suggestions of automatic chedience. 3/21/49; Vaice
.Ow, !x"Emuluus, indistinct; evasive about hallucinations. Statedhis condition is
wg);)Od. Sat with bowed head; talked in same low, tr i barely i
hﬂc;. genied being ill in any way. No spontaneous remarks. Answers were
bord and unelaborated as usual. According to ward reports he was making a
rderline adjustment and working in the dining room. Improvement rating—5.

PROJECTNO. BY  Schizophrenia, Hebephrenic type
A 35-year-old, single female dry cleaning establishment worker. Occupa~
S:ﬁhzdi?:!meptt fair. Was always a shy, sensitive, withdrawn, stubborn pgr-
tory detues : quite neat. In 1942, pt developed ideas of reference and persecu-
came moie :? Had ECT wath a private physician, but failed to improve. Be-
confuacd mlz‘arre. Assaulted members of the family. Was exeited, disturbed,
manneriéuc o denied. Hosp : 3/14/45 to present. Silly,
Slons were 'res :nual. Loosely organized, persecutory and somatic delu-
cally g §s ent at the time of admission. In the hospital she was sporadi-
Saultive and destructive; otherwise adjustment was fair. No shock
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week postoperatively her psychiatric condition was essentiafly the same as pre-
operatively, 1/10/49: Unimproved. Pt continued the delusional, hallucinatory
pattern of essentially the same content, Was very silly, stereotyped, incoher-
ent, and deteriorated. On the ward she was usually idle; no initfative or inter-
est; was qulte seclusive. 3/21/49: silly, grimacing, shallow, inappropriate;
whispered to self during interview. Better ward adjustment reported. 6/8/49.
Pt silly, giggling, inappropriate, Delust and ha i involv-
1ng the Spanish teacher, persisted. Much stereotyped use of certain phrases.
Very manneristic, Condition on the ward reported as unchanged. Improvement
rating—5.

PROJECT NO. B4 Schizophrenia, Paranoid type

A 50-year-old, married female domestic and waitress. Had always been
friendly, fond of her children; showed good judgment, was a neat housekeeper.,
She was separated from her husband. Latter part of 1940, gradual onset ofhy-
pochondriacal ideas, a paranoid trend including the idea her food was poisoned
by her mother, the doctors were trying to dope her; friends were throwing gas
bombs on her, She was very referential. Had bizarre ideation and was openly
hallucinating in the auditory sphere. Confusion and depression appeared, and
she was hospitalized. Hospitalization: 1/18/41 to 2/6/42; 7/14/42 to present.
26 insulin comas, 2 Metrazol convulsions, 14 ECT’s in 1941; 38 insulin comas,
14 ECT’s in 1942. No lasting impr . Inthe h was a i
tious dining room worker. Seclusive, tidy, and neat. There was steady deteri-
oration. Project Psychiatric Findings: Pt cooperative, relatively pleasant,
but completely incoherent and irrelevant producing a2 word salad. Facial ex-
pression was flat; affect was very definitely blunted and inappropriate. Content
included very bizarre ideas of reference, persecutory and somatic delusions,
ideas of body control, auditory and visual haliucinations, Prognosis with Lo-
botomy; 4. On the project ward she adjusted about as she did on other hespital
wards. There was no change in her deterioration level. Operation: Venous
lgation, 10/5/48. Postoperative Course: Pt stuporous with bilateral neuro-
logic signs postoperatively. She died 10/7/48 without regaining consciousness.

PROJECT NO. BS Schizophrenia, Paranoid type

A 51-year-old married female factory worker. Data concerning education
and prepsychotic personality not available. In 1943, there was a gradual onset
of 1deas of reference, paranoid delusions, suspiclousness, and increasing ex-
citability to the point of destructiveness at times. Her delusional system'was
loosely organized, but not bizarre. Hospitalizatton: 12/13/43 to 4/7/44. Dis~
charged improved. No true remission. Readmitted 6/7/46. In the hospital
she was suspiclous, apprehensive, tense, and a definite paranoid trend was
evident. Present ization i D system intained,
but pt made fair hospital adjustment. No shock treatment. Project Psychiatric
Findings: Paranoid trend with persecutory ideas involving fandlady and\unjust
detention 1n hospital. Grandiose ideas of having royal blood. No hallucinations
noted. Progr_wstic Rating: 1. On project ward pt was pleasant and coopera-
tive. No significant change in conditton. Operation; Venous ligation, 10/6/48.
During the first 8 weeks following operation there was no detectable change in
the pt’s condition. 1/10/49: Unimproved. Pt continued to reveal paranoxd
persecutory and grandiose delusions as easily as before operation and with
reasomably appropriate display of affect. On the ward she continued to be
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out on a short shopping trip and created quite a scene Ina store. Apparently
she was responding to her paranolddelusional system. Improvement rating—5.

PROJECT NO. B? Schizophrenia, Hebephrenie type

A 36-year-old male, married truck driver. Steady worker, good disposition,
but was inclined to be quick-tempered and agsaultive in an argument. Always
somewhat jealous of wife. In 1842, while in a general hospital for surgical
procedure, he became suspiclous, developed frank ideas of reference, delustons
of persecution, and became assaultive. Accused wife of adultery, Lesblanism,
incest, potsoning his food, and assaulted her physically. Hospitalization: Ad-
mitted 3/12/44, and was markedly delusional, hallucinated, and at times ex-
cited. Hospitaltzation continuous. Had 35 insulin comas and 6 ECT’s in 1844,
but was unimproved. He has vegetated on the ward; needed much supervision,
was sulky, talked to self 2 lot. Project Psychiatric F Pt was paranold,
persecuted, hallucinated, dissociated and dilapidated. There was some inco-
herence. Hypochondriacal complaints and somatic delusions expressed. On the
project ward the pt was idle, negativistic to test situatlons, butbecame slightly
less resentful after several weeks. Prognostic Rating for Lobotomy: 2. QOper-
ation: 10/8/48, Venous ligation. Four weeks postoperatively the pt was the
same as before operation—paranoid, aggressive, sarcastic. 1/10/49: Pt was
agitated, paranoid, hypoch {acal; had delusions, auditory halluci-
nations, and was moderately incoherent. On the ward he was idle and asocial.
3/21/49: Pt was irritable, scattered, logical; showed some pressureof speech
with a persecutory trend. Slightly more subdued than previously, but this was
probably an oscillation. Adjustment on ward borderline. 6/8/49; Pt was ir-
ritable; responses were scattered, irrelevant; and he was very productive with
some incoherence. Paranold plcture continued with a mixed persecutory and
grandiose picture. Ward adjustment fair. He was idle and seclusive. Im-
provement rating-5.

PROJECT NO. B10 Schizophrenia, Paranoid type

A 42-year-old married female factory worker who left school after the
eighth grade. Prepsychotic Personality: argumesntative, irritable, stubborn,
seclusive, worrisome, moderately alcoholic, In May, 1938, pt developed ideas
of reference and persecution, became depressed, excited, agitated, and made
i”eﬂl i suicidal a Hospitalized: June, 1938—November,

938 and discharged 2s recovered. August, 1943 to December, 1943 and dis-
charged as improved. Present hospitalization September, 1945 to present.
Seclusive, asocial, idle, but tidy, resentful with occasional periods of excite-
ment and assaultiveness, delusions of reference and persecution, and auditory

hallucinations, Project Psychiatric Fi T nncely ¢ A, hizarea de-
. L v ' . . « . .
[ . - . . T
dt and 3t ized 5 i
Halhpe g and irx ; moderately disor and deteriorated; auditory

to rome Prognosis with Lobotomy: 2. On the project ward she tended

stong ot n seclusive, aloof, and haughty and oceasjonally expressed her delu-

tion ot persecution with irritation at the other patients. No operation. Condi-

wae mproved at all times with psychotic fluctuations. In June, 1949 there
no change in condition. Improvement rating~-5.

PROJECT NO. B10A

A 52
get alos

Schizophrenia, Paranold type

“year-old married, female stenographer; began hi
gh school, but did not
ng. Went to business school; then worked as 2 typist. Alwa’ys has been
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treatment in the hospital. Project Psychiatric Findings: Pt shallow, super-
ficial, manneristic, grimacing, circumstantial, evasive, and probably halluci-
nated. Expressed feelings of belng hypnotized, persecutory delusions, some
grandiosity, and exhibited a good deal of silliness and Inappropriate affect, At
times she was incoherent. Prognostic Rating with Lobotomy: 2. On the pro-
ject ward the pt had epi of scr g, swearing, but at times
was depressed. In general she was quiet and seclusive. Operation: Venous
ligation, 10/7/48. 11/4/48: Abscess under bome flap evacuated. 11/26/48;
Skullflapremoved. 12/15/48: Pt continuedto be silly, Inappropriate, somewhat
irrelevant and incoherent. She was evasive about hallucinations and delusions
of which she complained preoperatively. She was in slightly better contact on
the ward. 1/10/49: Slight improvement. Pt was In somewhat better contact
emotionally; less incoherent and less d d by and ha y
experiences. On the ward she was more pl t and tr: ble, She

to be quite shallow, superficial, vacuous, silly, inappropriate, and evasive.
3/26/49: Pt had been home on convalescent leave for 3 weeks and came to the
Psychiatric Institute for interview. Pt pleasant, cooperative; hadlittle sponta-
neity. She made many incoherent remarks, was silly and produced some ne-
ologisms. Relatives reported she was quite unt!dy and paid little attention to
her appearance incontrastta relative neatness before operation. She was quite
stubborn, more silly than before operation, more preoccupled, and less alert
and ic. She d to visitors. 6/18/49: Pt was silly, evasive,
manneristic, vacuous, superficial, scattered, halluci denled. A di
to relatives, the pt was irritable, verbally aggressive; assaultive, very nega-
tivistic. At home wrote senseless notes; did little housework; ate ravenously.
Much of her talk was incoherent, Sister had seen no improvement at any time
since pt was discharged from the hospital and felt condition was the same as
in 1945. Improvement rating—>5.

PROJECT NO. B8 Schizophrenia, Paranoid type

A 47-year-old, married, female file clerk. 1Is said to have always been
quiet, reserved, a poor mixer, a compulsive mother and housekeeper. In May,
1936 she complained of being bothered by flashing lights, being followed, poi-
soned, and mixed up in a vice racket., She felt that Roosevelt was going to be
kidnapped. Hospitalization: 6/12/36 to present. No shock treatment. Was
tidy, clean, quiet, neat, and occupied doing needlework. Irritability and delu-
sions most prominent when with her family. Project Psychiatric Findings: Pt
very evasive, irrel , poorly or dented del and h:
though referred to members of the hospital staff as investigators. Affect shal-
low, some silly smiling; preoccupied. Prognostic Rating for Lobotomy: 3. On
the project ward she was quiet, cooperative, . S it
resentful andirritable. Operation: Venous ligation, 10/7/48. Following opera-
tion there were oscillations in clinical picture characterized by affective blunt-
ing, but pleasant cooperativeness on the one hand and resentful irritability on
the other. 1/10/49: Pt unimproved. Continued shallow, superficial, highly

e id and d 1; still evasive. Ward behavior usually ive, but
punctuated with ional irritable outbursts, 3/21/49: Unimproved.
Affectively blunted, superficial, e; denied paranoid

delusional content. Was somewhat irrelevant and exhibited silly laughter.
6/8/49: Pt continued superficial and emotionally shallow as before. There
were ward reporis of efforts being made to parole this pt. Pt did not wish to
return to her husband and he was not willing to take her. It was considered by
Social Service that a sister in Philadelphia might take her. Recently pt went

o,
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ECT’s 1n1941, with impravement. Project Psychlatric Findings: Inappropriate
affect, slily smiling and Jaughter, some distractability, overproductive, much
Irritation, and resentment. Looscly organized system of belng polsoned,
assaulted, deprived of everything., Somatic delusion that her blood was not
right. Prognostic Rating with_Lobotomy: 2. On the project ward her course
was variable, At times cooperative and pleasant with many short periods of
agitation and excitement durlng which she was dominated by paranold ideation
directed agalnst staff, testing procedures, and operation. Operatfon: Venous
Ligation, 10/11/48. During the first 3 to 4 weeks following operation pt fol-
lowed a course essentially the same as preoperatively. 1/10/49: Unimproved.
Pt was still highly paranoid with much silly, inappropriate behavior. Con-
tinued to show oscillations in ward behavior between cooperation and aggres-
siveness and destructiveness on a paranoid basis. 3/21/49: Unimproved.
6/8/49: Untmproved. Pt spoke in an agitated, irrelevant way, and there was a
good deal of anger and irritability. She referred to persecutory ideas; spoke
of fnternal injurles of a sexual kind. Reported to be very noisy, overactive,
and destructive on the ward., Improvement rating=—5.

PROJECT NO. B12 Schizophrenia, Catatonic type

A 26-year-old, single, female clerical worker, Worked as a bookkeeper for

4 years. Occupational adjustment good. Described as domineering, stubborn,
sensitive, bashful with men. About January, 1945, she became disagreeable,
ragging, untldy, assaultive, referential; had persecutory delusions, ideas of
reference, of being poisoned, and had auditory hallucinations. Hospitalization:
11/29/45 to present, Throughout pt was seclusive, withdrawn, untidy, but fairly
cooperative on the ward, becoming excited at times without apparent reason.
There were coptinuous delusions and auditory hallucinations. No shock treat-
ment, Project Psychiatric Findings: Pt flat, underproductive, rigid, halluci-
nated; d del of pol d food, many ideas of sell-condemnation.
Prognostic Radng with Lobotomy: 1. On the project ward she was quiet, se-
clusive, compulsive. Was unable to stand dirt and was continuously mopping
and sweeping, Operation: Venous ligation, 10/11/48, The fourth week, after
operation she was more relaxed and less anxious, more productive; less domi-
pated by hallucinations. On ward more spontaneous and friendly. 1/10/49;
g‘“mpmved. Pt displayed paranoid delusional content and was markedly in-
a::eenced2 by %(‘"'“."_"'.-' bmteento ity "7 inccherent, affect was inappropri-
oy 3/ 1/4: v . listinct. Appeared surprised to see
Wzsn:gflris. O : "t vhe was tortured by the voices and
ity ill-rltahle; wanted to leave the hospital. Affect shallow and superficial
At mce: ‘l,z‘\:'-ly improved. Report stated pt was on the disturbed ward; worked
oS t was frequently noisy. 6/8/49: Pt in good social confact. Pro-
han masomewhzt scattered. Self-absorbed at times. She continued to have
ucinations and delusions. Reported as better on ward, but was silly, de-

though 1 b ve, She needed a great deal of super-
mprovement rating—5, .

ng,
vision. I

PROJ’ECT.NO. B13 Sch!zophrenia, Hebephrenic type
A 32-year-old, single, male buil
ding dispatcher. Prior to illness pt was
:za ot:smgzsed. sensitive, somewhat seclusive, but had good judgment. Was
ons nealwgsemuve, religious; read a lof; participated some in sports;
- Occupational adjustment good. In September, 1939, the pt be~
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a shy, seclusive person. Has had many eplsodes of mental fliness. Detalls not
known. Hospitalized at ages, 32, 36, 42, 48, 45 with sexual, religlous, grandi-
ase, persecutary delusions, auditory and visual hallucinations. Present Hos-
pitalization: 5/23/45 to present, with 6 weeks' parole period in 1945, Has
been tidy, neat, gregarious, cooperalive most of the time, Has periods of
resentment during which she i and these are
fated with her delus! and hail fon No shock treat at hos-
pital. Project Psychiatric Findings: Somatic, persecutory, grandiose delusions
andhallucinations involving a “Mr. Campbell.® Bizarre ideas of body belng af~
fected. Ideas of reference. Affect reasonably well preserved with responses
appropriate to delusional contenL Prognosis with Lobotomy: 2. On the pro~
Ject ward she was p ive, ble; spoke freely of Mr, Camp-
bell and his auecting her. Operation: Venous ligation, 10/8/48. The third
postoperative day an epidural clot was released. Subsequently there was a
wound {nfection. The fourth week improved mentally, but irritable concemlng
wound infection. More relaxed fonailyand Iess domi dby hal
than before operation. Did not mention them on ward. 1/16/49: Slightly im~
proved. Based on diminution in frequency and intensity of auditory hallucina-
Hons during the past month. Otherwise she appears unchanged emotionally and
intellectually, However, on the ward she was again speaking of Mr. Campbell
frequently. She was qulet, cooperative, neat. Had little initiative or interest.
3/21/49: Pt hadbeen on parold in family care for a few weeks and came to the
hospital for interview. She continued euphoric, somewhat sillyandunconcerned.
Hallucinations and delusions jnvolving Mr, Campbell continued. Pt elaborates
the material in a vague, confused fashion, The woman with whom the pt was
lving described the pt as resistive. 6/8/49: Pt continued silly, euphoric,
maintained a fairly relevant conversation; was in good social contact with the
d to have and concerning Mr.
Campbell. The woman with whom she lived reported that pt was all right if
left alone, but remained idle aside from washing and Ironing her own clothes,
She was neat; ate well; slept well; refused to go out. When visited by her rela-
tives, she became quite angry. 8/5/49: Telephone conversation with Director
of Social Service, Greystone: In July, pt worked for 3 weeks caring for the
young children of a wlduwer, uwng in her employer’s home. She abtained the
position without Greyst The latter advised against
her assurning responsibility for the children while the father was on vacation
and pt was relleved of her fob. She returned to her former family-care home
and was sald to be interested in finding another job. Improvement rating—4.
This pauent has had many psychotic episodes {n the past 21 years, usually with
and Telapse.

P!

PROJECT NO, B11 Schizophrenia, Catatonic type

A 32-year-old single, female laundry worker, who completed the eighth
grade at school. Described as having been friendly; quite particular about ap-
pearance and the care of her home. Had some male friends, but was not seri-
cusly interested in any of them. Occupational adjustment fair, In 1841 she
gradually became fatigued, restless, unable to sleep. Was precccupied, seclu-
sive; loped multiple id del ofa persecutorytype as well as

C L £y - s ?--r2s5ed; lost interestin per~

A " e v Dlschz.rged as improved.
[ s, H e then relapsed. Had feel-
' . * % .+ admitted 1/8/45. Present
. - [ et iy. 25 insulin comas, 10

srsspatonnan 1t
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Was sensitive and cried casily; quite Interested in her personal appearance.
‘Never conffded In anybody. Went out with boys, Gradual onset, 1943. She be-
came seclusive; acted strangely; had a crucifixion fantasy; was Irritable.
Thought she had syphilis. Became depressed. Falled to respond toshock treat-
ment in private sanitarium. Hospitalization: Admitted 2/5/47. 2 courses each
of insulln coma treatment and ECT with only transientimprovement. Through-
out hospitalization she was always on the disturbed ward; assaultive toward
the other pts. Project Psychiatric Findings: Tense, evasive, defensive in in-
terview. Frequent inappropriate smiling andlaughter. Posture stilted and an-
gular. Frequently expressed desire to go home. No other spontaneity. Vague
concerning somatic and persecutory delusions and visual and auditory halluci-
natlons. Prognostic Rating for Lobotomy: 2. On the project ward she had un-
predictable oscillations; at times was contented, playing games; other times
was exclted, assaultive, with screaming, door slamming, Operation: Thermo-
coagulation, 10/15/48. Her preoperative status was attained about November
10th, She was pr pied, blocked, r tiul, icl verbally deftant and
gave the stereotyped mental content of the preoperative days. 1/10/49: Pt
unimproved. 3/21/49: Pt too disturbed to be brought to building where post-
operative interviews were conducted and she was visited on the security ward
where she was seen in a camisole. She was uncommunicative; wore an ipap-
propriate, defiant smile. She made some stereotyped comments of the pre-
operative kind concerning *home, sweet home® and wanting to go home. She
spoke of sexual and persecutory delusions Involving the hospital staff. 6/8/49:
Pt very disturbed; in camisole and seclusion most of the time. Interview un-
productive. She was negativistic and blocked and appeared to be quite suspi-
cious of the examiners. Improvement rating—5.

PROJECT NO. B16 Schizophrenia, Hebephrenic type

A 30-year-old separated female office worker. Many different jobs. She
‘was known as a cheerful, practical, serious, religious, and at times seclusive
individual. She married against the wishes of her family and was deserted by
her husband in 1543, 1940—gradual onset of illness. Pt was high strung and
nervous, restless, worried; lost weight; would sit and stare into space. Cried
without apparent cause. In 1943 she was upset; cried continually. Affect was
inappropriate, Frequently became excited; threatened suicide; gradually be-
came confused, depressed, disoriented. Was hospitalized 2/19/43, Trans-
ferred to Greystone Park State Hospital 11/5/43. Present hospitalization con-
tinuous. No shock treatments. Gradual deterioration. Much of early content

Wwas a paranold trend against her family. Course of illness punctuated b, o
predictable outbursts of temper against s 1 audl

elf and others. Had visual and audi~
tory hallucinations. Project Psychiatric F' gs:
propelate, shallom, ric Findings: Stilted, manneristic, inap-

blunted, apathetic, much silliness, I 1;
P te, , etic, , loosely organized perse-
“‘:’:YY“__ ] audi(ory. hall i , much sexual content; bizarre idea-
ra\i;an . o . st 'n the project ward pt’s level of deterio-
Themw . . ..+ industrious in ward routine. Operation:
o fourth postoperative week she had re-
gressed to pre -
Pt 01; e;peraﬁve status with irritabihity, resentment, evasiveness, im.

otional contact 2
3/21/49: sy, nadequate, ma- f\_n:i' _E'a-ranloid id.eali_orll. 1/‘ 10/4.9.. Unix.npr.uv?d.

scattered, time disorientation . .

6/8/49: Aloot, disinterested, g . "

flippant, scattered, Concerning . . ’ : o
1sa1d 1 had the skull . Ym s
Improvement rating.

of an old woman. 1 ean't think a;ny

more. I'm illlterate.l"l



298 PSYCHOSURGICAL PROBLEMS \

came confused, frightened, irritable, withdrawn, untidy; was excited, became
violent, talked of suicide, and was silly at times, There were persecutory
delustons and bizarre somatic delusions as well as auditory and visual
hallucinations. Hospitalization: 9/25/40 to present. Was disturbed, irritable,
guarrelsome, hallucinating most of the time, 52 insulin comas and 15 Met-
razol convulsions in 1940; unimproved. Project Psychiatric Findings: When
first seen, pt was grlmaclng, postut!ng, cnmplelely incoherent, producing a
word salad with many ting; many blzarre delu-
sions. On the project ward pt was quiet, secluslvc and expressed many para-
noid idens. Prognastic Rating with Lobotomy: 4. Operation: Thalamotomy,
10/13/48. Through November and December, 1948, pt was definitely impraved
as characterized by disappearance of word salad, improvement in fntellectual
organization, diminution of agitation, and better cooperation on the ward. Early
in January, 1949, he relapsed and pr the preoperative picture, 3/21/4%:
He was just as Inccherent and irrelevant as preoperatively, On the ward he
was assaultive, destructive, and required maintenance shock therapy. 6/8/49:
Pt was in fair contact, but frequently was preoccupied; stared about the roant;
wore an impassive, somewhat perplexed expression. Very little spontaneity.
Responses were brief. He was vacuous, shaliow, He seemed to have a genuine
memory defect for the content of his preoperative word salad. On the ward he
needed a good deal of personal care and was idle, Improvement rating—5.

PROJECT NO. B14 Schizaphrenia, Hebephrenic type

A 26-year-old, singie male odd-job worker. Was always quick-tempered;
stubborn, sensitive, somewhat seclusive, no interest in girls, suspicious; had
one Iriend. November, 1942, pt lost his job in association with staying ouf late,
drinking, and a personality change. He seemed lired, depressed. Was often
preoccupled, Spoke of hearing God talk to him. Became destructive, belliger-
ent, and had many delus} of being per d. Hospitalizaton: 4/24/43 to
present, 34 insulin comas and 21 ECT’s in 1843; not improved. Throughout
hosp\u\huﬁon he was silly. SUper{iclal obviously hallucinating, and often ina

camisc® T . T« ' 'azed, dilapidated, disoriented,
impove . - . " . e quite vague about haliucina~
fions, . .ty T e " Prognosis for Lobotomy: 4.

On the pro]ect wnrd pt conected many eardbu:\rd boxes in his pockets and was
inclined to throw rolls of paper in the toflets and clog them, Operation: Thal-
amotomy, 10/14/48. Fourth week after operation pt more able to care for him-
self; more friendly and interested in pts and staff, He was cooperative, an-
swering queshions readily, but briefly. 1/10/49: Unimproved. Pt continued
deteriorated emotionally and intellectually. He was apathetic, dull, disinter-
ested, completely vacuous and devoid of mental content. There were frequent
periods of irr , verbal aggr . On the ward he was idle and
asocial, Untidy and dislnteres!ed 3/21/49: Pt tense, evasive, resistive. Hal-

and and according to ward reports pt was as-
saultive. 6/8/49~ Pt was shallow, vacuous, inappropriate, and evasive, Al
his responses were brief, restricted, vague, and non-communicative. He stated
he was 16 years old. Was evasive about del and hal Ward
reports stated that pt had tried to start fires on the ward. He was less untidy
than before. Improvement rating—-5.

PROJECT NO. BI5  Schizophrenia, Catatonic type

A 30-year-old, single female office worker, Occupational adjustment fair.
Described as having been sociable, friendly, frank, and outspoken, but stubborn.
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chondriacal 1deas and audltory hallucinations with an agltated reaction, became
seclusive and depressed, expressed ideas of reference and persecutory delu-
sions, After being drafted into the Army in 1841, he was discharged after 3
months because of severe it t and impulsive suicldal att ts. }jos=
plaliration: August, 1841 to the present time. In tate 1341 he received 44 inv
sulin comas and 11 ECT’s without improvement. Although seclusive and with-
drawn, he did some light work under supervision. There was a gradual, pro-
gressive Intellectual and emotional deterforation. Project Psychiatrie Find-
ings: Pt was extremely dull, apathetic, blunted, silly, inappropriate, manner-
istic, and stereotyped. Productions were Irrelevant and grossly incoherent,
without goal or any leading thought. He expressed a mild grandlose and para-
noid trend and admitted auditory hall Intellectual and emotional de-
terloration were severe. Prognostic Rating with Lobotomy: 4. On the project
vard he contlnued Idle, seclusive, silly, tnappropriate, and had occasional
short periods of moderately excited reaction to persecutory ideation and audi-
tory hallucinations. Operation: Transorbital lobotomy, 10/28/48. In the first
week following operation, he showed a moderate degree of sluggishness and
Inertia. He then reverted in a few weeks to his preoperative status and main-
tained this up to the time of the last observation. In June, 1849, he was still
breoccupied, self-absorbed, and flat and apathetic, manneristic, and had much

det\;sinnzl content, and continued to show severe fragmentation, Improvement
rating—5,

PROJECT NO. B20 Schizophrenia, Hebephrenie type

A 27-year-old single male factory worker, who finished 3 years of high
school atthe age of 16, Prepsychotic Personality: Industrious, sensitive, neat,
Passive, and brooding. In 1941 pt gradually became hypochondriacal, preoceu-
pied, and self-absorbed, with agitated reactions to auditory hallucinations, and
ioose Ideas of persecutlon. Hospitallzed: 9/17/42 to 2/16/43; discharged as
lr;wroved after 14 insulin comas and 13 ECT’s in 1942. Present admission,

/16/45, to present, Silly, superficial, bewildered and grimacing; moderate
depression; persecutory and somatic delusions, auditory hallucinations with
;xrcitement. Escaped from hospital twice to evade auditory hallucinations.
ate‘i’eCt Psychiatric Findings: Pt was vacuous, bland and flat, silly, inappropri-
N e)\'r :uphoric, grimacing, bewildered, and stereotyped. Productions were ir-
Toes nt, ociircumslznual, grossly incoherent, literaland concrete. He expressed
tignn g: o con J‘“ his th pr , visual and auditory hallucina-
pro;e’ctn " th" trends. Pr Rating with L y: 3. On the
bt war( ere was a slight improvement in social contact, buthe continued

Sgentially vacuous, idle, and secl Operation: Tr ital lob

10,
/28/48." Apart from a very slight improvement in the first pcstoperaﬁv;e'

week, this pt demonstrated no sigrufi

h cant change. When last seen in June, 1949,

s:am;sﬁl;f‘lattened, bland, and euphoric, often silly, perplexed, showed,gross,

mtiens ng d;h !i:'i’logiSms, marked disorganization, admitted auditory halluci-
»and displayed a highly delusional mental content. Improvement rating—b5.

P]
'ROJECT NO. B21 Schizophrenia, Hebephrenic type

A 33-year-old, single fe .
le with no 1 ho finished

school. maie, occupation, who finis! grammar
and secll\:sr;?:yf:xruc Personauty: Stubborn, resenm,xl, sensitive, worrisome,
more suspicious, hnm particularly shy. In July, 1941, she gradually became
» hostile, ang agitated, and expressed numerous persecutory
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PROJECT NO. BYT Schizophrenia, Hebephrenie type

A 33-year-old, married female who had 8 years of schooling. Prepsychotic
personality: Industrious, honest, but shy, self-consclous and asocial. Qceupa~
Uonal adjustment good, but much marital difficulty leading to a separation from
her husband. In September, 1843, the pt developed excessively religious in-
terest, suspicion, and persecutory ideas, bizarre behavior, auditory halluci~
nations with reactions, and showed depr Hospitalization:
3/28/44, to present. Childish, siily, and inappropriate; vague and contradic-
tory; a loose delusional system with sexual fantasies and a2 minor persecutory
element. Usually cooperative and tractable, disturbed on short visits home.
Project Psychialric Findlngs: Pt was silly, childish, inappropriate, manner~
{stic, stereotyped, Incoherent, and probably having auditory hallucinations,

ki irrel and disor were pr the mental trend
was 2 loose, odd fantasy structure, Prognostic Rating with Lobotomy: 4. On
the project ward she continued fdle most of the time, untidy, silly, childish, and
occasionally excited with attempts to disrobe, Operation: Transorbital lobot-
omy, 10/28/48. She contimued silly, fragmented, disorganized, manneristic,
and stereotyped with unchanged ward behavior. In June, 1349, her condition
was tdentical with that before operation. Improvement rating=5.

PROJECT NO. B18 Schizophrenia, Hebephrenic type

A 28-year-old, single, female factory worker, who left high school at the
age of 16 after 3 years. Prepsychotic Personality: Shy, quiet, seclusive, wor-
risome, aloof, and without apparent interest in the opposite sex. In July, 1943,
pt began to of fatigue, . and generalized weakness; became
overtalkative, expressed h hondriacal ideas, a d trend, and reacted
o avditory hallucinations., Hospitalizalion: 8/26/43, to 1/22/45, discharged
as improved after 31 insulin comas in June, 1944, and 17 ECT’s in October,
1944, Present admission from 3/28/46, to present. Readmitted after suicidal
attempt at home; bewildered, apprehensive, suspicious, irrelevant, scattered
and had a loose paranold trend. Project Psychiatric Findings: Pt extremely
dull, flat, h , Erossly imappropriate with im-~
paired blocking, ion, and signs of a severe thinking disorder.
Productions were very scanty and vague, consisting mostly of evasions and
denials. She exhibited evidences of auditory hallucinations including music,
ideas of mind control, thought reading, and body tampering. Special affect
displays were usually apprehension and suspicion. On the project ward she
continued idle and seclusive, apathetic, and biunted, grossly disorganized, and
sometimes expressed loose ideas of reference. Prognostic Rating srith Lobot~
omy: 3. Operation: Transorbital Iobotomy, 106/28/48. Pt continued essen-
tially as before, 1dle, seclusive, and vacuous. In June, 1949, she became
slightly more energeticand cooperative inside the hospital andhad a successful
visit athome for one week, displaying more interest in her personal appearance
and participating in 3 shopping trip. Otherwise her condition was unchanged.
Improvement rating~5.

PROJECT NO. B19 Schizophrenia, Hebephrenic type

A 34-year~old single male machine shop worker who completed 8 years of
schooling at the age of 14. Prepsychotic Personality: Active and friendly,
cheerful, not worrisome, average intelligence, good memory, enjoyed dancing,
but had no steady relationship with girls. In 1931, pt graduaily developed hypo~
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with frequent sardonic smillng. U , evasive, bl d, negativistic,
and moderately scattered. Many loose persecutory delusions, sexual fantasies,
and auditory hall tons, Prognostic Rating with Lol y: 2. On the pro-
ject ward, she was lcss aggressive, but continued aloof, susplcious, uncoopera-
tive, and defiant. Operation: Tramsorbital lobotomy: 10/28/48. No signifi-
cant response to operation at any time. In June, 1949, she continuedto be hos-
tile, suspicious, evasive, manneristic, stercotyped, and fragmented with the
same persecutory delusions andauditory hallucinations. Improvement rating—¢.

PROJECT NO. B23 Schizophrenia, Hebephrenic type

A 29-year-old, single female nun who completed grammar school and then
entered a convent atthe age of 16, Prepsychotic Persenality: Pleasant, socla-
ble, even-tempered, Industrious, happy; became a nun because “God called
her.® In January, 1941, the pt began to laugh inappropriately, became silly,
talked to herself a great deal, became excited, aggressive, and expressed loose
and bizarre persecutory and grandiose ideas. Hospitalization: 12/8/42 to
present, Silly, superficial, and inappropriate, bizarre paranoid ideation, Co-
operative and ogcasionally carried out ward duties, although at times irritable
and superior. Project Psychiatric Findings: Essentially shallow although at
times showing anger and tension; inappropriate and silly; susplcious. Pro-
ITusely pr e with cir Iality, irrel and incoherence. Ex-
pressed 2 loose, fantastic persecutoryand grandiose system, with auditory hal-
lucinations, Prognostic Rating with Lobotomy: 3. On the project ward social
contact was somewhat improved, but she expressed her paranoid ideas quite
Ireely. Operation: Transorbital lobotomy, 10/28/48. Pt exhibited slight im-
Provement through March, 1949, consisting of decreased tension, better emo-
tional contact with others and slight decrease In incoherence. By June, 1949,
she had returned to her preoperative condition with gross incoherence, the
Same paranoid, flatness, tnappropriateness and silliness, and moderately dis-

turbed reactions to her auditory hallucinations, and the same ward behavior.
Improvement rating—5.

PROJECT NO. B24 Schizophrenia, Paranoid type

A d4.year-old, single female sales clerk who graduated from grammar
school at the age of 15 or 16, Prepsychotic Personality: Sensitive with feel-
ings of inferiority, hostile toward the mother, but industrious, affectionate,
cheerful, trusting, sociable, and friendly; intelligent, stubborn. In September,
1942, pt became progressively irritable, developed ideas of reference and per-
secution, became excited, agitated, silly, and untidy in appearance. Hospitali-
2ation: 9/3/43, to present time. In 1944, received 21 ECT’s and 48 insulin
comas without significant imp In hospital, childish, icious, re-
fentlul, irritable; triedto escape several times, once fracturing spine in jump-
ng Irom window in esrana attnmes pasioaenlod a = - N o
ate, silly, irritabl . " "
Productions vague .. . . !
atology, Heavily "
d.llory hallucinations demed. Procnactic Pas- :
tion. On the project ward, ptb ' SO
to routine and quite actively so . i
rating of 4 in spite of continuat : ' s
and some irritability. In June,
and was still trying to escape fr

'’ ey
1949, she had relapsed to her initial condiuox,:
om the hospital, Improvement rating—5.
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and grandlose ideas. Hospitallzation: 7/2/41, to 12/8/41, and discharged as
improved after 46 tnsulin comas and 35 ECT’s in 1844, Present admission,
1/9/48, to present. Noisy with pressure of speech, excited and violent, in re-
straint; this behavior alternated with periods of cooperation and compliance.
Scattered, stereotyped and evasive. Project Psychiatric Findings: Blank and

1 and anta ic; silly and inappropriate; shallow
despondency, modera!ely evasive, blocked, clrcumstznllal and frrelevant; pres-
sure of speech when not negativistic; some fc obed!, Expressed
loose grandlose and persecutory ideas with sexual fantasies and reluctantly ad-
mitted auditory b tions. Prognosis with Lobotomy: 2, Project ward
behavior ranged{rom angry paranold outbursts to stilted obedlence, Operation:
Transorbital lobotomy, 10/28/48. Pt’s condition showed no significant change
at any time following operation and she has continued in essentially the same
fashion throughout the period of observation. In June, 1949, she was inappro-
priate, manneristic, stereotyped, highly delusional with auditory hallucinations,
evasive and negativistic, and assaultive. Improvement rating=—5.

PROJECT NO. B22 Schizophrenia, Hebephrenic type
A 36-year-old married female clerical worker with 4 or 5 years ata col-

legiate Institute, Prepsychotic Personality: S 1 e, stubborn,
easily angered sulky, but ne;lt and a good housekeeper. In September, 1937,
nt ested, moody, untidy, developedfear

of germs, expressed hatred for her mother, behaved oddly with her child, ap-
peared bewildered, expressed somatic and persecu(ory delusions, and probably
had auditory hallucinations. Hospitalization: 8/29/41, to present. Shallow re-
actions to vague loose paranold ideation with some specific phobias; neat, co-
operative, and a fairly reliable worker in a housekeeping job. Project Psy-

chiatric Findings: Tense, anxious, despondent, bewildered, and suspicious ina
shallow fashion. Productions irrelevant, circumstantial, and grossly scattered.
Expressed loose, bizarre paranoid and somatic delusions; had auditory hallucl-
nations. Prognostic Rating with Lobotomy: 3. On the project ward, seclusive,
aloof, appeared to be having frequent auditory hallucinations. No operation.
Nearly always refused to be interviewed because of anxiety and suspicion. No
change In condition. In June, 1949, she was tense, fairly vacuous, shallow; in-
coherently expressed the same highly del content and ad) d that the
auditory hallucinations were unabated. Improvement rating—5.

PROJECT NO. B22A Schizophrenia, Hebephrenic type

A 33-year-old, married female factory worker, who finished 2 years of high
school. Prepsychotic Personality: Pleasant and sociable but sensitive, preju-
diced, stubborn, fault finding, and impulsive. In 1931, pt thought she had a
sexual disease and was hospitalized at Trenton SH for 9 months, In 1936 after
an abortion she became pr ied, depressed, ici ic toward
her husband, afraid of her relatives, expressed numerous persecutory delu-
sions; refused to eat, had delusions of being married toa doctor, and left her
husband voluntarily. Hospitalization: 9/26/40, to 12/31/40; paroled as im-
oved after 26 insulin comas, Present admission from 2/15/41, to present.

T
fn 1941, 19 ECT’s and in 1946 21 Metrazol seizures wlthout sigﬂlﬁcaﬂ! lm'
provement. ° ‘ s -
hallucinatior . -

manneristic, .’
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frequently frritable; masturbated openly; quite amlable and soclable ingencral,
Project Psychiatric Findings: Amiable and whimsically inappropriate, and
shallow, Intensely manneristic and stercotyped, with some echolalia and echo-
praxia. Productions spontancoud but quite irrelevant, distractable, scattered,
and with occasional neologisms. Indirectly expressed ideas of reference and
infl bizarre 1 1 a mildly expansive trend, auditory and
possibly visual habluelnations. Prognostic Rating with Lobotomy: 2. No opera-
tion. On the project wardhe continued queer, odd, idle, self-absorbed andpre-
oceupled, untidy, but apparently self-contented, In June, 1949, he was justas
dilapidated as initially and was again requiring restraintfor occasional periods
of excitement. Improvement rating—5.

PROJECT NO. B28 Schizophrenia, Hebephrenic type

A 30-year-old single female halrdresser, who completed 3 years of high
school. Prepsychotic Personality: Pleasant, but easily angered and somewhat
overactive. In July, 1840, pt gradually became progressively seclusive, eva-
sive, preoccupled, def " oot T e e oo
present. Course mark
odd sexual fantastes, . .
Ject Psychiatrie Findings: Apathetic, shallow, dull, Inappropriate, grimacing,
manneristic, and stereotyped. Responses brief, evasive, irrelevant, and scat-
tered. Content extremely scanty with much denial; called self-graduate of
Princeton University; auditory hallucinations. Prognosis with Lobotomy: 4.
On the project ward she tl 1 , idle, apathetic, blunted, inappro-
V_‘;WE, and expressed no mental content except desire to go home. Operation:
I ansorbital lobotomy, 10/28/48, Postoperative Course: No significant change

any time following operation. In June, 1849, still preoccupied, manneristic,

:nn;tih;rent, dull, fnappropriate and intellectually vacuous. Improvement rat-

PROJECT NO. A8

enta, P otic type
Pr: So-gvear-old, single male cook who completed 4 years at Jesuit Novitiate.
.senEilelc otic Personality: Quick-tempered with short bouts of anger, selfish,
phrs iVe, anxious, pessimistic, ambitious, and religious. Maternal aunt, hebe-
Nove‘n c schizophrenia at Greystone, 1923 to present. December, 1940, pt left
amdt:ate because of increasing nerv and “ h trouble,”
ten; y with perspiration, intermittent depressions with thoughts of suicide,
Feb r?x:’ a.:d severe inferiority feelings. Hospitalization: Pilgrim S.H., N. Y.,
My 29t);9 June, 1942, discharged as much improved. At Greystone Park S.H.
outsiin 44, txo April 22, 1945, recelving 39 insulin comas and 19 ECT’s with~
t. R ed 2/12/46 to present; 17 ECT’s in 1946
wil P nt; 5
cez::\;tab&riem. On 5/16/47, on the first Columbia-Greystone project he re-,
5. 10 an:!:;zlgomauop:c;omy with removal of parts of Brodmann’s areas
, 10, . He was rated as moderately i 1
devéloped vocasional ot s I erately improved after the operation but

b 1zures. Project Psychiatric Findings: Pt
Was labile, irritable ici
at times ingratlaun, , and 1 ; and tense; despondent;

g. Productions usually relevant and he
i coherent, without
dence of thinking disorder, but with much evasion and blocking. Ga:re a rea-

Sonably accurate account of his
rolonged i 3
atology elicited consisted of " Cemsion, Infestomty fostinge, Lrriabtity

anxiety, tension, inferionity feelings, irritabalit;
Paranoid attitude, and depression. Stated that first operation h;.-lped relievye,
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PROJECT NO. B2§ Schizophrenta, Catatonic type

A 32~year-old single male Marine who graduated from high school at about
the age of 19. Prepsychotic Persomality: Active, athletic, very economical,
sociable, {friendly, not stubborn or selfish. In 1843, while pt was 2 Marine, he
developed loss of interest, preoccupation, increase In self-consciousness, se-
clusiveness, despondency and depression, loose paranoid ideation, and experi-
enced disparaging auditory hallueinations, Hospitalization: 8/22/46, to the
present time. In 1946 recefved 36 ECT's and 48 insulin comas with slight im-
provement In hospital auditory hallucinations and paranold ideation continued
tut was a regular worker on hospital grounds, socialized well and required
little supervision. Project Psychiatric Findings: Coeoperative, tut very anx-
jous, tense, in a rather dull fashion. Productions coherent and Jogleal. Com-
plained of ideas of reference and y tion, auditory ons, alternat~
ing periods of depression and excitement, and impairment of his thinking powers.
Prognostic Raing with Lobolomy: 1. No operation. On the project ward he
made a satisfactory adjustment, was quite social, pleasant, and cooperative. He
received improvement ratings of 4 in January and March, 1948, in spite of the
fact that his other muanifestations were essentially unchanged, He was dis~
charged as & voluntary pt and did not respond toa follow~up letter In June,
1848. His hospital physician reported that he was working satisfactorily asa
farmhand. Improvement rating~4.

PROJECT NO. B26 Bchizophrenia, Paranold type

A 52-year-old, divercedfemale waitress who finished 2 years of highschool.
Prepsychotic Personality: Nervous, quick-tempered, and extravagant, but an
excellent housekeeper. ln 1935 pt gradunuy became suspicious of friends,ac~
cused her band of 1 ity, ped ideas of reference and persecution,
pntm:u\aﬂy in a sexual context and expressed bizarre somatic detusions, She
and once threatened suicide. Hespitalization:
12/6/38, to the ptesen: time. Highly paranoid delusional, probably with audi<
tory hatlucinations; at times highly disturbed, requiring restraint; tried to es-
cape from hospiial, wrote pumercus letters to lawyer for release. Project
Psychiatric Findings: Suspicious, angry, and resentful at being detained in the
hospital; slight snappropriateness. Pressure of speech in a yambling, circum-
stantial, irrelevant, scattered, and disorganized fashion, Expressed numerous,
loose ideas of reference and persecution with thought-theft; admitted auditory
and tactile hallucinations; had many somatic complaints. Prognosis with Lo~
batemny: 2. No operation, On the project ward her condition was unchanged.
She was transferredback, to her oraginal building in Qctober, 1948, because she
was too disturbing an influence on the project ward. In June, 1849, her condi-
tion was exactly the same as on first observation. Improvement rating—5.

PROJECT NO. B27 Schizophrema, Hebephrenic type

A 28-year-old single, male wathout occupation, who graduated from high
school. Pregsychotic Personality: quick-tempered, sensitive, fussy, shy, se~
clusive, and without apparent sex interest. In February, 1938, pt became pro-
gr 1y , P irzitable, depressed, hostile toward his
father, excued and agitated in reaction to auditory hallucinations; also some
vague, grandiose ideas. Hospitalization: 8/4/38, to 12/3/39; discharged as
improved after 56 insulin comas and 12 Metrazol seizures in 1939, Second ad-
mssion, 4/27/42, to present. On this quite fr: untidy,




REPORT OF THE PSYCHIATRIC DISCIPLINE 307

not zlter the aggressive-destructive behavior. Pt transferred to Greystone
October, 1948, for operation. Project Psychiatric Findingn: Tense, restless,
embarrassed, with much smiling and giggling sugfestive of inappropriatencss.
Productlons were coherent and relevant, without evidence of thinking disorder,
but with occasional evasion and contradiclions. Gave a fairly detailed account
of early anxlety and shyness, inferiority feelings, visual hallucinations, fears
of being attacked and killed, admitted aggressive and destructive behavior ona
pranoidbas{s. On the project ward she was tractable during the several days’
observation prior to her operation. Operation: Bllateral frontal topectomy,
10/19/48. After a moderately severe organic snydrome lasting scveral weeks
Pt again became anxfous, irritable, suspicious, antagonistic, assaultive, and
destructive. In addition In January, 1049, signs of organic Impairment were
present In the form of dullness and restriction of assoclations. She was trans-
ferred back to MSH in January, 1949, Follow-up letters from this hospital in
March and June, 1649, report that the pt {s unchanged: assaultive, destructive,
sufcidal, with a severe paranoid attitude; also some deterforation of the intel-
lectual faculties but unable to cooperate for testing. Improvement rating—5.
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homosexual and masturbation conflicts, butthat he became more explosive, de~
spondent, and entertalned sulcidal thoughts. On the project ward he was tense
and apprehensive, alternately overcompliant or verbally apgressive; superior
attitude to other pis. Operation: Extension of first t ! operation,
10/18/48. After several weeks durlng which hc was dull, lslless, unproductive,

tncontinent of urine and ) of tration he gradually re~
sumed his preoperative condition. In Iune, 1948, he stated spontaneously that
he was unimproved; complained of tension and explosty , anxiety, especially

in relation to sexual issues, and suleldal thoughts, On his erdinary haspml
ward, he became more aggressive since the second operation and has had about
one spontaneous generalized selzure per month, He has also recelved several
therapeutic convulsions by ECT. Improvement rating~5.

PROJECT NO. AlC Schizophreniz, Hebephrente type

A 45-year-old single male truck driver, who left high school in s last
vear. Prepsychotic Personality: Sociable and tatkative, but jealous, sensitive,
stubborn, and easlly angered. There was never much contact with the oppesite
sex. In September, 1028, he gradually became preoccupied, self-absorbed,
restiess, agitated, showed pressure of speech, worrled about a girl, refused to
eat, finally becoming highly disturbed and assaunltive, Hospitalized 6 weeks in
1028, and continuously since May, 1932. Treated unsuccessfully with 30 insulin
comas and 15 Metrazol selzures (n 1923, and 10 ECT’s n 1941. Seclusive,
preoceupied, untidy, vague, incoherent; paranoid fdeation and auditory halluci-
nations; 1 mild Prolect Psychiatric Findings: Manner-
istic and stereotyped; shallow, silly, and blunted; vacuous with paucity of as-
soclations; irrelevant and scattered; mild somatie delusions, some paranoid
ideatton and auditory hallucinations, high degree of deterioration. Prognosis
with Lobotomy: 4. On the profect ward pt continued dull, vacuous, iliogical,
and inappropriate, with accasional periods of disturbance in which he refused
to eat, became seclusive, idle, and irritable. Operation: Transorbital loboto-
my, 10/28/48 The {irstfewweeks after operation pt showed extreme duilness,
gross disorfentation, extreme impairment of contact, and tnability to perform
simple calewdations. In December, 1948, he improved to a rating of 3 because
of better emotional contact and integration. In January, 1949, improvement
rating dropped to 4. In June, 1049, again back to his preoperative status, being
extremely preoccupied and self-absorbed, shallow, silly, inappropriate, vacu-
ous, disorganized, with urtnary and fecalincontinence, and having auditory hal-
lucinations, Improvement ratisg—>5.

PROJECT NO. MSH Schizophrenia, Hebephrenic type

A 21-year-old, single female without occupation who finished the eighth
grade at the age of 15. Prepsychotic Personality: Auxious, shy, asocial with
feelings of inferiorsty. One sister b in mental
unknown. In 1941, pt was hospitalized at Mariboro State Hospital with 2 sev-
eral-year history of terrifying visual and probably auditory hallueinations,
nightmares, loose paranoid ideation with feelings of persecution; severe anxiety
and agitation, Hospitalization: 11/18/41, at MSH to present with exception of
an 8~month parole in 1842—43. In hespital pt was usually assaultive and de-
structtve, swallowed foreign bodies, was impulsively suicidal, and attempted
4o sether hasgital room on fire. ECT in 1843, 1944 (2 courses),1947 and 1848,
had no significant effect. In Sep . 1947, sher ‘buateral
prefrontal lohotomy which may have redm:ed her anxiety temporarﬂy, but gig
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point of view are those which are acute, confused, and of unclear
diagnosis, If the psychologlc and psychiatric investigations are to be
substantial and display vigor they should be conducted upon patients
who are relattvely intelligent, well prescrved, and cooperative so that
the reports secured can be utilized with a minimum of Intrusion of the
personal ideas and hypotheses of the investigator. The problems in-
volved in collecting a group of psychiatric patients who are similar
enough to justify consideration as a group must be welghed in view of
the circumstances obtaining at the time the work is undertaken and
with an eye to the object of the study.
In connection with the questfon of uniformity and comparability the
device of using matched palrs of patlents onc of whom will constitute
* a*control® for the other raises an exccedingly troublesome conslder-
ation. 1t 15 obvious that no2 humans are really equivalent. Even when
group averages are compared it may often be debatable whether the
control and experimental groups are comparable. Ancther device
for eircumventing this problem is to consider each tndividual *his own
control,” If the tests or measures are not too subject to the effect of
practice this is a way through but if the test procedure is markedly
affected by learning then the method has limitations; nor ean the meth-
Ed be used to compare 2 therapies or procedures. The question of
controls” in psychiatric research is one that demands more consider-
ation than has hitherto been applied.
‘ The existence of something less thanideal conditions need not inter-
ere with the fruitfulness of “combined-operations® research but the
C‘]'Iitical question which must be answered is whether the conditions
‘1" ich exist render the data belng gathered without value or seriously
mpair their value. To that end one must be constantly on the alert to
make certain that no unsuspected limiting or conditioning factor has
crept into the machinery of discharge of the work. In brief, it is no
ggﬁﬂem to draw up on paper the philosophy of an ideal research—the
tha 13::Ialems arise when practical necessities force departures from
1@}1"23‘“;; thisnor our previous study made much progress in develop-
Indeet :dt; objective methods for evaluating psychosurgical results,
evaluatio l: clearer definition of the common obstacles to such
methods m, it has become increasingly apparent that new objective
of psychi::r‘i gl;}elatly needed for estimating the efficiency of any form
reliable estifn teraw. Among the major obstacles to arriving ata
Fallure an d/orale (‘J)i who has improved after psychosurgery are: 1
effects due tothena ility to separate changes found in the patients into
merely assoclate:uﬁical procedure itself and those caused by factors
push, manipulatio: th the operative procedure (as for example, total
ation of th " ,Of the patient’s environment, or simple re-evalu-
e patient’s status ag the result of additional study). (2) The

ui
mn:r?:ii;it%tory nature of the basic data related to rates of improve-
out specific therapy. (3) Ab of clear agr t as to

that
at which constitutes Improvement and to what decree it is present.




Chapter 16
CONCLUSIONS
Fred A. Mettier and Carney Landis

Before proceeding to consideration of particular findings, certaln
generalities concerning methodelogy way be examined, That the
“combined-operations” procedure developed for the first Columbia-
Greystone profect represented a progressive step in the evolution of
medical, and particularly psychiatric, research is supgested by the
adoption of a very similar protocol by the Group for the Advancement
of Psychiatry (*48) as a theoretical ideal for research in this field,
Actual project experience has revealed that certain tests and proce-
dures planned in our original protocol and Included In that of the GAP
were {rrelevant and should be dropped or needed modification, 1t is
now clear that research of this sort is best conducted in a very large
institution with a large bed-capacity and ad te physical space, It
is also necessary to draw up a protocol which considers the limita-
tions which timeimposes upon activities and the possibilities of inter-
activity interference. In practice the character of a combined-oper~
ations project is determined by necessity, Whether a combined-oper-
ations projectgets done at allfrequently depends uponthe willingnessof
the group to compromise with theoretical ideals. It is easy enough to
affirm that a particular list of criteria should be met by all the pa-
tients in a project but from a practical point of view one is limited hy
the material available at a particular moment, Furthermore, in the
effort to achieve uniformity and standardization there is always the
danger (which is difficult to anticipate and hard to perceive untll it is
t00 late to rectify) that one or more of the criteria set up for the sake
of uniformity may preclude the possibility of change in some one of
the variables which it is the objeet of the investigation to study.

The gquestion might be raised for example, whether it is possible
to obtain a large number of relatively “uniform” schizophrenic pa-
tients of clear diagnosis unless one is willing to descend to the level
of vegetative mental deterforation which will, of course, provide
greater certainty of diagnosis and uniformity of behavior but will
render the group relatively inaccessible and unrepresentative for most
psychologic testing and psychiatric evaluation, One must always re~
call that in this field it is necessary to compromise between such
variables as cooperative attitude toward testing and investigation,
clear diagnosis, and suitability for intensive medical and physiologic
study. Often the cases which seem most desirable from an “intuitive”
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the patients were seen bya psychiatrist after the use of the therapy in
order to evaluate its effectiveness (Kolb ’49, ’50). Indced Kolb found
but 4 {excluding the first Columbla-Greystone) which satistied his cri-
teria, namely those of Langfelt ('37), Malamud and Render ('39),
Rupp and Fletcher (’40), and Mayer-Gross (’48). Undoubtedly the
difficulty of gathering such data is largely responsible for the lack of
necessary information but it must also be recognized that the exist-
ence of preconceptions and the adoption of a dogmatic attitude on the
part of some psychiatrists tend to create the Impression that those
who do gather necessary basic data are wasting their time. Progress
is consequently blocked at its first necessary step. Traditionally the
training of psychiatrists has cmphasized the unig of the individ-
ual patient. While laudable in itself this approach may have the effect
of avolding or even rejecting systematic observationof group similar-
ities and differences which must be elucidated in order to establish a
sclentific foundation for categorization, as this has led to the develop-
ment of general laws elsewhere in the medical sciences.,

*None of the above comments onmethodology 1s new or original, We
have restated them, however, because we wish to point out that positive
results arenot necessarily achieved inpsychiatric research by the use
of instruments and methods capableof a highdegree of accuracy. When,
as in the first Columbia-Greystone project and in the present, a large
mass of negative data is lated it is ry to know whether
a common-sense methodology has been followed., If it has we may,
:’;‘k‘ﬂg due cognizance of the fact that nature answers only those ques-

ons put to her, conclude that the answers to the questions which the
research formulated are truly negative, Careful planning, high moti-
vation, ample funds, sincere cooperation, a real problem, and an en-
ergetic attack cannot produce positive data whenthe correct data are
of a negative nature,

MATERIAL

pre'l\;liloe u;Jlresent study involved 4 different operative procedures not

9 o S{ﬂ studied by us, 12 venous ligations, 2 thermocoagulations,

phul ori tal lobotomies, and 2 thalamotomies, with 2 topectomies

ative Prrzv ous operations and 6 control subjects. None of these oper-

in whll::h ;:tedures is recommendedfor therapeutic purposes in the form

additie Wwas utilized oncases of the type describedhere but certain
nal basic data have been accumulated,

ANATOMIC DATA

Ve
stroe tmms ligation is clearly aprocedure capable of producing definite

ural and physiologic chang 3
not therefore L 7 ges. Case 38 in our first project can-
garded as being of the nature of a control
suggested by some observers at the time, e 88 s
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(4) The effects of the disappearance of the psychoses, per se. (5) The

difficulty in expressinginaconcise objective manner the precise status

of individual patients with regard to their past status and that of other
ents.

The fifth obstacle involves not merely difficulty in stating the facts
but also involves the phenomenon of variability. The usuzl methods
which attempt to objectify the condition of patients are one or ancther
variety of rating scale. However, since many of the important and
characteristic symptoms of most psychotic patients are quantitatively
and qualitatively variable, if rating scales are employed toprovide the
information desired, some methods will have to be developed to anchor
these in standard fashions which will indicate not only the nature of the
variables but also the characteristics of changes shownby the variables
as well as their relationships to other significant variables. 1t is not
too much to say that today thereis no agreement as to which variables
(symptoms. characteristics, changes) are important and which are
unimportant.

The stubbornand persistent mamner inwhich unduly wide variability
appears inthe preoperative aswell as postoperative raw data of prac-
tically all disciplines would appear to indicate that something more
thanordipary intraindividual variationmay be interfering with analysis
of the results. Indeed the manner in which variability broadens base-
linesis evidence that psychiatric diagnostic categoriesand other units
of classification commonly employed areimpure complexes. Ordinar-
ily the distribution between the extremes of spread encountered for
physiologic data gathered from very large samples of normal humans
assumes some regularly shaped curve. While there is po distinet evi-
dence from our work that snch data gathered from psychotic individ-
uals fall outside normal ranges thereis a tendency for the distribution
curves to be abnormally flattened or skewed and, occasionally, to pre-

sent irregolarities which may be obscure peaks. It would be necessary )

1o analyze much larger masses of data than are thus far available be-
fore one could draw any definite conclusions about such a matter but
the possibility at least exists that ome reason for the persistently
negative nature of most of our physiologic and psychologic investiga-
tions may be that the method of dividing thematerizal to be studiedinto
categories may be obstructing analysis. In any event, since the con-
tinued expenditure of ime and effort along conventional lines is ot
likely to be any more profitable in the future thanin the past some ef-
fort shonld at least be made to look for different ways to establish
categories to be studied. For example, it might be profitable to group

iatric patientson the basis of their response to some physiologic
or psychologic testsor confignrations of these or to employ statistical
analysis of rating secales.

To the cbstacles to evaluating the effects of psychiatric therapy we
must 23d still znother—the failureof psychiatriststio gather the neces-
sary data, There have been surprisiegly few published psychiatric
studies on the efficacy of custodial therapy for schizophrenia in which

v
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the patients were scen by a paychiatrist after the use of the therapy In
order to evaluate its effectiveness (Kolb '49, '50). Indeed Kolb found
et 4 {excluding the first Columbla-Greystone) which satisficd his cri-
terfa, namely those of Langfelt ('37), Malamud and Render {'39),
Rupp and Fletcher (°40), and Mayer-Gross {'48). Undoubtedly the
difticulty of gathering such data {s largely responaible for the lack of
necessary information twt it must also be recognized that the exist-
ence of preconceptions and the adoption of a dogmatic attitude on the
part of some psychlatrists tend to create the impression that those
who do gather necessary basic data are wasting their time, Progress
is consequently blocked at its first necessary step, Traditionally the
training of psychiatrists has emphasized theuniqueness of the individ-
ual patient. While laudable in itseclf this approach may have the effect
of avolding or even rejecting systematic observationof group similar-
ities and differences which must be elucldated in order to establish a
scientific foundation for categorization, as this has led to the develop-
ment of general l1aws elsewhere in the medical sciences,

None of the above comments on methodology is new or original. We
have restated them, however, because we wish to point out that positive
results arenot necessarily achieved fn psychlatric research by the use
of instruments and methods capable of a highdegree of accuracy. When,
as in the first Columbia-Greystone project and in the present, a large
mass of negative data is accumulated it is necessary to know whether
2 common-sense methodology has been followed., If it has we may,
taking due cognizance of the fact that nature answers only those ques-
tions put to her, conclude that the answers to the questions which the
research formulated are truly negative, Careful planning, high moti-
vation, ample funds, sincere cooperation, a real problem, and an en-

ergetic attack cannot produce positive data whenthe correct data are
of a negative nature.

MATERIAL

The present study involved 4 different operative procedures not
gr::iag:slyhi studied by us, 12 venous ligations, 2 thernl:ocoagulations,
attar orital lobotomies, and 2 thalamotomies, with 2 topectomies
iy previous operations and 6 control subjects, None of these oper~

€ proceduresisr ded for therapeutic purposes In the form

in which it was utilized
oncases of the type describedhere but
additional basic data, have been accumulated, cerain

ANATOMIC DATA

Venous 1
Structaney igation is clearly aprocedure capable of producing definite

and physiologic changes, Case 38 in our first project can-

ore be regarded as being of the natur
e of a
Suggested by some observers at the time, contrel, as was
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Although venous ligation may be carried out without untoward re-
sults such a procedure may result in scattered subcortical intracere-
bral hemorrhage extensive enough fo coalesce and result in death,
Such hemorrhage has the effect of disconnecting a certain amount of
cortex and may precipitate transitory physical signs of neurologic in-
volvement and convulsions, There {s, however, no evidence to indicate
that such subcortical pathology particularly predisposes the individual
to seizures after the immediate postoperative period has passed. The
procedure can be regarded as rendering a considerable portion of the
dorsally situated granular frontal cortex nonfunctional It should
therefore precipitate changes of the same nature as are produced by
removal of such cortex whatever such changes may be.

Thermocoagulation would appear to be less productive of unwanted
tissue changes than either lobotomy or topectomy. There is little
evidence of involvement beyond the lesion produced and there is no
evidence that the procedure is unsafe or leads to convulsions.

PHYSIOLOGIC DATA

There was no clear evidence evenafter due allowance has been made
for what has been said above with regard towidened baselines, that the
psychotic individuals under investigation displayed any notable devia~
tions from the range of normality in the physiology of their sensory,
motor, or autonomic systems except that the lymphocytopenia normal-
1y observed in response to glucose tolerance tests was absent,

Among the physiologic functions studied no permanent alterations
were observed after any of the procedures except thalamotomy which,
as performed in the present instances, left a residual facial weakness
in case B13.

In the immediate postoperative period transitory alterations were
observed in a variety of functions. These changes require to be par-
ticularized and the reader is referred to Chapters 4, 5, and 6 with
regard to them. In the previous project it was pointed out that a pre-
operative trend toward increase in weight offered a clue to the ex-
planation of why some cases have been described as having increases
in weight following operation (Freeman and Watts, '42, see p. 29). In
the present cases there were no significant changes in weight or men-
strual cycles and neither in this nor the previous project was there
any evidence that a postoperative gain in weight is directly correlated
with improvement or a loss with failure to improve,

Pool, Heath, and Weber (*49) have reported reductionin blood pres-
sure in hypertensives and temporary improvement in the peripheral
circulation after topectomy. Apart from reduction in blood pressure
during bed rest no significant changes were encountered in the pre-
vious project. In the present instance the minor postoperative fluctu-
ations which occurred in blood pressure had disappeared by the third
month, ¢One patient (B7) showed persistent hyperten:



NCLUSIONS a2

after vengus Upation,” There were no nignificant changen in clrcula-
tion time *except after thalamotomy when the patienty were bedridden,
hemiplegic and probably had a slow reaction time.”

In the preceding pralect a redection was notieed inthe distance re-
quired between points for thelr recognition an distinct, The cavtion
%2s made at that time that the phenomenon might be due to learning
rather than toa genulne reduction In sentory threshold, In the present
study, with repeated preoperative testing, no such phenomenon was
observed after operation,

Previously the only evidence we olserved of changes in the formed
elements of the blood, which changes were not clearly the effect of
hemorrhage, was a reticulocytosis. In the present studies the reticu-
locyte response was suppressed. (In subsequent studles of ablations
reticulocytosts was agaln observed so that the immediate explanation
for such a suppression I3 not clear,) There was no notable change in
leucocytes, such as one might expect to be related to the absorption of
traumatized tissue bot there was a rise {n the sedimentation rate.

Autonomfe tests in all the present cases {there was no correlation
with the type of operation performed) sugprested *hyperreactiontothe
direct autonomic effector stimulus of epinephrine and mecholyL”
f“Ch hyperreaction had disappeared within 2 months after operation,

The postoperative cold pressor tests showed a tendency toward dim-
inution of response,”

In the preceding project it was observed *If removal of the areas
:Mﬂfed in these studies exerts any influence upon fasting, blood re-

ucing substances the Influence would appear to be nonspecific for
:::’z)and in the direction of a temporarily increased (for about two
5 ¢ks) level of such substances. Data from glucose tolerance tests
pl;igfe{;t that ablation of granular but not agranular cortex tends to im-
Operme Patient’s ability to tolerate sugar for about a month after
Sach on. Removal of the orbital surface does not invariably produce
tes maa resalt. There i3 some evidence that ablationof the frontal cor-
P ririrnmduce a temporary increase in the blood sugar response to
monﬂfs rine but that this falls below preoperative values within three

In the present studi

es gluco:
ranges both pre- glucose tolerance tests were within normal

and postoperatively except following th o -

“ ng thermocoagula.

a;: :izlerwmch there was a tendency toward prolonged hyperglycemia
weeks and 2 high peak rise after the first month.

In the preceding
project there was an indication that removal of
granular frontal cortex resulted
Sponse to ot ¢ . in an fncrease in the nystagmic re-

etimulation of the labyrinth (there was
n

’I% ::en;i; correlation between the area removed and this result),
intibitory ¢ tgrc?{:nd corfirmed the opinfon that such cortex exerts an
more pronotseny Upon the veetibular response, This influence is
Totation of the :mz;’" the optokinetic type of nystagmus produced by
Studles also indfeate fhrers. V2 UPON the postrotational type. Present
fylng Influence wory L% gramilar frontal cortexexercises amodi-
F=C ® VP 2 kInetic gtimulation, The data suggest that
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deep, caudally placed lesfons such asareproduced by | y abolish
the reaction to the sensation while more superficially and rostratly
located ones, suchas those produced by topectomy, thermocoagulation,
or transorbital lobotomy tend to increase reaction to the sensation,

The physiologic information to be derlved from the 2 speclal cases
(A8 and MSH) is brief, So far as we have been able to determine, re-
moval of frontal cortex following lobotomy (in other words, of cortex
connected with the rest of the brain by association: {ibers only) exerts
no perceptible influence. Enlargement of a previous ablation (such as
was done in case A8) was also relatively without effect upon physio-
logic function,

1t is unfortunate, in the case of the transitory aphasia developed by
case A10, that we are unable to specify the nature of the lesion since
this case had a “radical” transorbital lobotomy. M is not implied that
the bizarre phenomena described are necessarily related tothat oper-
ation. There is no evidence that “ordinary” or *routine” transorbital
loboterny produces any physiologic alterations. Olfactionis not inter-
fered with by such a procedure,

The present data tend to confirm the general findings of the pre-
vious project in which it was pointed out that the physiologic effects of
granular frontal cortical removal were qualitatively and quantitatively
less extensive than the lterature would lead one to suppose. No cor-
relation was developed between any physiologic alteration angd *im-
provement,”

DPSYCHOLOGIC DATA

The finding of no per t Joss inintell resulting from psy-
chosurgery of these varieties has been confirmed, Indeed the puzzling
question at the present instant is why nonspecific injury, such as gun-
shot wounds, pathology of thefrontal Iobes {neoplasms) or transiateral
frontal lobotomy (involving the agranular cortex) is frequently attended
by a permanent loss of some part of intellectual efficiency as evi-
denced by intelligence tests, No simpleor apparent explanationof this
discrepancy is available,

In similar fashion we have no explanation for the fact thai these
operations, like those of the first project, failed to influence the *cate~
gorical attitude,” Certainly Goldstein’s {39) findings have been amply
confirmed with frontal lobe tumor and head injury cases, but this
phenomenon stmply did not occur in either of our projects.

The indications from the Homograph test which led ta the conelu-
sion that such compensation in mental function as does take place is
shown clearest in the postoperative recovery period and that by 3
months after operation there is clear resumption-ol-function and very
little or no compensation, is of more than theoretical f{mportance,
This finding indicates that rehabilitation after brain injury resulting
in loss or interference with function, can best be accomplished by
striving for resvmption rather than compensation.
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The transient changen, with conrequent resumption of preoperative
level of function In all tenls of memory and of learning are suggentive,.
Could 1t be that the brain-injured patients who have hitherto supplied
the evidence of losses of thin rort were cither {nadequately examined
or 50 poorly motivated that ruch apparent lonnes were found and that
such *losses™ constitute the banin far the textbook descriptions of the
frontal lobe syndrome?

We mentioned above that some variety of rating secale scemed the
most hopeful method of quantifying the Improvement or lack of Im-
provement shown by paychlatric patients, This nhould be modificd by
calling attention to the methods of Attitude Evaluation and Time-sam-
pling Ohen'allon_ study devised and used in this project, Nefther are
s yet beyond the preliminary development level but they constitute
methods which can be quantified and subjected to repeated measure-
ment. Both are improvements on most rating scale methods and de-
serve vigorous and critical use and further cvaluation,

Insofar as the findings of the psychologic discipline may be gener-
alized we are Justifled in stating that all changes resulting from the
surgery used In this project were nonspeelfic and transitory. Neither
the topectomies of the first project nor the procedures used In this
f:ﬂlect resulted inany specific varlety of persistent change, There
lora tendency for operations fnvolving the agranular cortex or its ma-
mm?;l::clions to bring about more marked immediate changes and in
can onl tances these changes may persist as permanent losses. We
aﬂectn IY “fe general terms to characterize these losses; flattening of
of one" owered motivation, less preoccupation with the consequences

iy x.swords or acts, increased slovenliness, and so on,
of the epeal'; in different words these same points we can say that all
Greyﬂé’:}’c ologic evidence from both this and the first Columbia-

¥ psych 00 Project indicates that the psychologic changes brought about
gery sfnwseliirgzry are non-specific. Every patient whounderwent sur-
21Ce on ong th increases and decreases in efficiency of perform-
chologists u°l‘dm0re of the battery oftasks and devices which the psy-
not SYSlematsieah The changes, either Increases or decreases, were
ered with C thy related to the area excised, the blood supply inter-
wost clear] Olt'i ¢ neural mechanisms severed. The changes were
usually dlsay emonstrable during the first postoperative month and
bpear we ‘l\’apearted by 3 months following operation. Since they dis-
follow ang ar:ex ermed them transient and since they immediately
they are in 8o ! t‘;sely associated with the operation we believe that
Tt does he me fashion connected with the surgery,
tion shows a‘;gz: :hat arz occasional patient immediately after opera-
the ameligragion ¢ ‘PSYchic pain” of mental lilness, but in most,
not apparent P occurs somewhat more slowly, while in some it is
Paln might pe hrlﬁ months or more, The immediate loss of psychic
10 Speak-the : d to indicate that the operation itself amputated—so
thatloss PSychosis, while the protracted recovery would argue

Wwas secondar to
to ¥ to the operation and probably sh
Some vhase of the healing process. P y shouldbe related

~N
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PSYCHIATRIC DATA

In the cases under study in thls project lttle alteration was ob-
served prior to operation. The psychiatric discipline used “Sodium
Amyial interviews-—as an anxttiary to the clinical appraisal of the pa-
tient.,” It is stated that “In all patlents who remained unchanged or
only slightly improved under Amytal the operation did not lead to im-
provement.” It has been concluded “that if a deterlorated patient did
not show any remisston of his symptoms under Sodium Amytal there
is little prospect that the operative procedure of this study would fm-
prove his condition.” Examination of {igure 54, however, discloses
that of the 4 operated patients who were rated by the psychiatric dis-,
cipline as improvedto some degree a year later not one had given any
significant response t0 Amytal preoperatively. Furthermore not one
of the 11 patients who did show any response to Amytal precperatively
are reported as showing any Improvement after operation, It must be

ded that the lusfon of the psychiatric discipline as to the
proguostic value of Amytal interviews is quite unsupported by the ac-
tual data included in the report of that discipline, Furthermore it is
at variance with another conclusion of that discipline appearing under
the heading of Results, Venous Ligatfon notably “There Is no evidence
of correlation between the slight improvement observed and the dlag-
nosis, duration of {iiness, previous shock therapy, response 1o Sodium
Amytal, oscillations in clinfcal course, place of ligation, or presence
of transient bst severe neurological signs.”

It may be added that the data in this instance fail to show any close
correlation between degree of deterioration or preoperative prognostic
rating and pustoperative fmpr nf. This has not been the case in
previous or subsequent work,

COMPARISON OF RATE OF RELEASE FROM THE HOSPITAL
N THIS AND OTHER PROJECTS

Examination of and comparison between the results of this and
other Columbia-Greystone projects on November 10, 1950 disclosed
the following figures:

CGI controls out of hospital {that is, in the community) without sur-
gery, 4 of 16. {No change as of 6/27/51)

CGI controls out of hospital following subsequent lobotomy, 3 of 8.
(2 of 8, as of 6/27/51)

CGI top jes out of h 1 without subseq surgery, 11 of
23 {one additional case, A19, died of pneumonta contracted outside the
hospital, having been aut for over a year) (10 of 23 as of 8/27/51)

CGI topectomies out of hospital following subsequent lobotomy, k1]

2
CGI venous ligation now out of 1 without subseq surgery,
lof1
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CGII controls out of haspital without rurgery, 10 €

CGlI venous Mgations out of hozpital withaut nubsequent surgery, 2
of 11

CGII venous ligations out of hoxpial following subscquent surgery.
Not done

CGII transorbital lobotomies oul of hospital, 0 of 9

Therapeutic Serles. Transorbital lobotomles, from Grcyst_one
therapeutie series, out of hoapital without rubsequent surgery, 27 of
8

It may be categorically stated that unless one s dealing with com-
mitted patients who have beea Institutionalized for at least 2 years it
Is difficult or impossible to dectde whether alteration In the status of
any group of patfents subjected to a particular psychlatric therapy is
causally related to the *apparently active elements® in such therapy.
A certain proportion of the discharges which occur among institutions
alized patients who pass through the psychosurgical routine is as-
suredly quiteunrelatedto the actual operative procedure (Mettler,49)
and the number of such cases will obviously be larger (and the spuri-
ous benefit attributed to psychosurgery correspondingly greater) i
0te operates upon cases who have not been institutionalized for that
length of time,

On the other hand it s possible to select patients who either be-
cause of psychiatric state or disintegration of their social status offer
little prospect of movement out of thelr fnstitution. According to
Heath, Weber, and Crandell (*49) the absence of *painful” affect or
Presence of an advanced dissociation between affect and fdeation dis-
¢lose 2 psychiatric state unfavorable for operation. An effort to ex-
mine into possible mechanisms by which psychosurgery might oper-
ate is made farther along but for the present it may be said, as Heath
&al. have pointed out, that it is not easy to determine from mere
Tecords whether patients lack painful affect or to what extent affect
and ideatfon are dissoclated, Another method of arriving at an opinion
s to whether the expectation for one group is better or worse thanfor
another (this method has no value for individual patients), is to com-
Pare the relative length of the time of uninterrupted institutionalization

€ 2 groups. Comparable objective data of this nature can be ob-
talned by dividing the sum of the months all patients In a group have
been insumuonanzmhy the sum of the number of all interruptions oc-
curring fn the records of institutionalization of all members of that
Eroup, The magnitude of this figure to which we have applied the term
“?Cdus“’e index,” and whichreflects in a generalbut standard manner

e duration in months of uninterrupted fnstitutionalization for the
8roup, can be considered to be the sum of a variety of factors which
Practically oppose the patient's return to the community. Thus if the

interruptions are more num
erous in o other, insti-
tutionalized for the Same or a oo of e e

Ionger period of time, the former group
may beexpectedto have a greater number of returns to the community
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than the latter since the preoperative pattern tends to repeat jtself in
the postoperative period, Attention is again called to the fact that
comparison of the magnitude of this figure for different groups of
cases has the advantage of simultaneously reflecting occlusive factors
in the patient’s environment as well as the degree of inertia of the
psychiatric disability.

In Project A; in which there were 24 operated patients, there were
41 interruptions in 1310 months of aggregate institutionalization, a
standard duration of uninterrupted institutionalization of 31.9 months.

In Project B, 11 patients survived venous ligation. These had a
totalof 13 interruptions in 757 months of institutionalization (astandard
duration of uninterrupted institutionalization of 58.2 months). It is
interesting to observe that not only does the rate of discharge fall off
rapidly as the period of uninterrupted institutionalization increases
(18.1 per cent as compared with 45.8) byt also that both the rate of
discharge for the unoperated controls in the first Greystone series
(25 per cent) and standard duration of uninterrupted institutionaliza-

tion (54.5 months) lie between the figures for the 2 groups just con-

sidered (fig. 56).

It 1s probable that the value of this method of forecasting group re-
sults could be improved by taking into consideration not merely the
number of times the patient has left the hospital but also the actual
number of months he has spent ottside since his original commitment
and perhaps the number of patients in the group should be given more
explicit representation in the final figure. The number of cases in
our own projects is not large enough to encourage extension of the
technique by us at the moment but it is probable that psychiatric ma-
terial other than psychosurgical couldbe employed in such an investi-
gation. It is also likely, as has been suggested by Professor Zubin,
that some method could be worked out to dissociate the social service
factors from those involving inertia of the patient’s disability. Since
the rateof recovery of the control patients shown in figure 56 is higher
than that of the venous ligations and since topectomy has thusfar failed
to result in return to the community of any significant number of the
patients in the C and D groups at Rockland (who have quite long
standard durations of uninterrupted institutionalization, 83 months for
the D and 295.6 months for the C groups) one is forced to conclude
that the opportunity for discharge following psychosurgery is more
closely related to factors governing the course of the disease during
the preoperative period than it 1s to the operation itself. Such a con-
sideration leads us to inquire within what limits psychosurgery exerts
jts influence if indeed it exerts any influence at all,

WHAT INFLUENCE DOES PSYCHOSURGERY EXERT?

A distinction between forms of psychosurgery is necessary insofar
as the operation does or does not infringe upon mechanisms which are
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FIG. 56. Relation of rate of returns to the commumity to the duration of uninter-
rupted institutiomlization computed for 3 groups of Greystone cases In terms of
*standard duration of uninterrupted institutionalization,® This is the sum of the num-
ber of monthks all patients of the group were institutionallzed, divided by the number
of interruptions In total group, In order to qount as such, an *interruption” must re-
present a situation in which the patient’s emergence from the hospital 15 made in the
expectation that he will stay out if he 1s able to so do. For the operated cases in the
C and D groups ghown {n Fig, 3 the 1 index” (: dard of uninter-
rTupted institutionalization) were 295,6 and B3 months respectively.

primarily related with the granular frontal cortex. Bilateral ablation
of agranular frontal cortex produces very marked changes in the be-
havior of a primate as contrasted to what occurs after bilateral re-
moval of granular frontal cortex (Mettler, '44). In the early days of
psychosurgery in the United States, when radical psychosurgery was
more common than it is at present, alteration in the condition of the
patlent was evident commonly enough to result in the widespread im-
Pression that lobotomy produced serious deterioration. As a result of
such adverse criticlsm practitioners of psychosurgery were forced to
restrict the operative procedure to more rostral areas. In spite of
such restriction it was still possible to report an appreciable propor-
tion of cases as showing postoperative improvement. Although in
topectomy the amount of tissue removed from both sides of the brain
has been reduced to less than 12 grams (case 19, Columbia Greystone
Assoclates, ’49) ina seriously {ill schizophrenic (14 years’ duration,

the last 7 institutionalized) this man was able to r
eturn to his famil
and community following this operation, N

We bave now completed several i
psychosurgical projects without
having been able to demonstrate that interference with the granular
frontal cortexor its fated h prod any effect the
durati,?n oroccurrence of whichis related withthe patient’s “improve-
ment.” A possible exception to this exists in the reduction in anxiety
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than the latter since the preoperative pattern tends to repeat itself in
the postoperative period. Attention is again called to the fact that
comparison of the magnitude of this figure for different groups of
cases has the advantage of simultaneously reflecting occlusive factors
in the patient’s environment as well as the degree of inertia of the
psychiatric disability.

In Project A; in which there were 24 operated patients, there were
41 interruptions in 1310 months of aggregate institutionalization, a
standard duration of uninterrupted institutionalization of 31.9 months.

In Project B, 11 patients survived venous ligation. These had 2
totalof 13 interruptions in 757 months of institutionalization (astandard
duration of uninterrupted institutionalization of 58.2 months). It is
interesting to observe that not only does the rate of discharge fall off
rapidly as the period of uninterrupted institutionalization increases
(18.1 per cent as compared with 45,8) byt also that both the rate of
discharge for the unoperated controls in the first Greystone serles
(25 per cent) and standard duration of uninterrupted institutionaliza-
tion (54.5 months) lie between the figures for the 2 groups just con-
sidered (fig. 56). '

1t is probable thatthe value of this method of forecasting group re-
sults could be improved by taking into consideration not merely the
number of times the patient has left the hospital but also the actual
number of months he has spent otitside since his original commitment
and perhaps the number of patients in the group should be given more
explicit representation in the final figure, The number of cases in
our own projects is not large enocugh to encourage extension of the
technique by us at the moment but it is probable that psychiatric ma-
terial other than psychosurgical could be employed in such an investi-
gation, It is also likely, as has been suggested by Professor Zubin,
that some method could be worked out to dissociate the social service
factors from those involving inertia of the patient’s disability. Since
the rateof recovery of the control patients shown in figure 56 is higher
than that of the venous ligations and since topectomy has thusfar failed
to result in return to the community of any significant number of the
patients in the C and D groups at Rockland (who have quite long
standard durations of uninterrupted instjtutionalization, 83 months for
the D and 295.6 months for the C groups) one is forced to conclude
that the opportunity for discharge following psychosurgery is more
closely related to factors governing the course of the disease during
the preoperative period than it is to the operation itself. Such a con-
sideration leads us to inquire within what limits psychosurgery exerts
jts influence if indeed it exerts any influence at all.

WHAT INFLUENCE DOES PSYCHOSURGERY EXERT?

A distinction between forms of psychosurgery is necessary insofar
as the operation does or does not infringe upon mechanisms which are
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results, Even though the results of prefrontallcucotomy are superior
to the ones of parictal leucotomy the latter seemedto have some value
in the treatment of prychosis.” We Interpret this statement of Yahn's
{0 mean that 2 cut of his operated group of schizophrenie patients re-
covered following parietal lobotomy, and hence are further evidence
thatit is not necessary to never the fronto-thalamic tracts in order to
bring about recovery,

Another hypothesis has been constructed around the relationship
existing between the apparent deteriorationor malignancy of psychosis
ofthe patient before the operation and his chances of ultimate recovery
following psychosurgery. The general assumption has been that the
patients shawing the least malignancy or deterioration were those hav-
Ing the best chances of recovery. The report of Heath, Weber, and
Crandell ('49) §n the first Columbla-Greystone project, and the psy-
chiatrie report in the present project, bothindicate that while there is
Some relationship between psychiatric ratings and the outcome the
carrelation is far from perfect. If duration of hospitalization alone and
Outcome are compared, only a low correlation is apparent in both
studfes, This correlation is considerably improved, as has been in-
dicated above, f the *occlusive Index™ Is taken into conslderation.
Further jt may be seriously doubted whether any reliable quantitative
Teasure of “deterioration” exists.
of &lthough no {inal evidence is at hand to prove the point, the review
r e psychologic test results which were obtalned before psycho-
for Bery was carrled out, does scem to indicate that those test per-
socllm:nces whichshowed signs of confusion were those which wereas-
chosi ed withimprovement or recovery from psychosis following psy-

'50) Tgery. In ananalysis of the Porteus Maze test Landis and Erlick
Present certain evidence relevant to this particular point. Fur-
¢ 5eot evidence of the same sort has been found by Zubin and Windle
} in their analysis of the Homograph test.
fie 1? difficult question to answer if one holds to any theory of speci-
¥ (specticity of tracts, cortical areas, diagnosis, personality
ngén?: :&I’lmptOm picture) and outcome is why certain psychosurgery
chotlo stur olrecover following operation, continue in their non-psy-
oteurs sueh Or a period of months and then relapse. When relapse
that was ch patients show the same psychotic symptomatic picture
in smmg:se;ﬂ:jdbefore the operation. That is, whatever specificity
Flnatt tshol Sease existed was not altered by the operation.
not in allszxo ; t'oss of the anguish of intractable pain in certain—though
lose any cutan omy cases, must be considered. These patients do not
Yain from Whi::utsh sensibility, indeed some of them report that the
but that its qatit i:)’ have been suffering has not been extinguished
the same faihionythatmw Such that it can be disregarded in somewhat
lobotomy lowered 1 ﬂ.le hallucinated patient sometimes reports that
they no longer dema‘;dm:llstence and volume of his “voices” so that
anguish in intractabi S attention. It is customary to regard the
€ pain as “real,” in that it has a basis in actual
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which most “improved” patients exhibit but, of course, it is by no
means certain that such a reduction in anxiety is a peculiar result of
the operative procedure. Although it cannot be said that we have dem-
onstrated that psychesurgery produces any particular effect it may be
worth examining certain hypotheses about how psychosurgery might
produce “improvement” if it does., It should be emphasized that the
next few paragraphs are of a completely speculative nature.

A number of investigators have advanced the idea that amelioration
from psychosis is a quantitative affair. They point cutthat many per-
sons of schizoid perscnality become schizophrenic and that the psy-
chosis is tobe regarded as but a quantitative exaggeration of the basic
personality. After operation such patients, they say, show a reduction
in schizophrenia, returning to thefr prepsychotic schizoid personality.
This, they regard a quantitative reduction without change in basic
personality structure. From the information supplied by social ser-
vice and by psychiatry we judge that this theory would hold in the in-
stance of 2 operated patients (venous ligation} who were somewhat
improvedfollowing the surgery done in the present project. That seri-
ous objections exist against this explanation was indicated by the
progress reports of several patients who were studfed in the first
Columbia-Greystone project and who recovered from psychosis, Two
patients in particular, both hebephrenic dementia praecox, one having
had a Iobotomy and one a topectomy were reported by social service
and by the hospital psychiatrists to be of such changed personality that
it was justified to consider that a qualitative difference in personality
had resulted from the operation. The review of the Rorschach per-
sonality sketches which Zubin {*49) reported in the first Columbia-
Greystone project also indicated that some patients were essentially
unchanged in personality structure following operation while others
showed a rather definite change, Such phenomena were, however, en-
countered in control as well as operated cases. Whether psychosur-
gery changes personality remains a debatable point, but certainly itis
not established that changes are entirely quantitative and never quali-
tative or that operation 1s the responsible factor,

The fact that lateral transcranial lobotomy severs the fronto-tha-
lamic connections has been repeatedly cited as evidence that cutting
this specific system, rather than cortical removal, is necessary for a
successful therapeutic outcome following psychosurgery. Certainly
both the venous ligation operations and the area 11 topectomies, which
have in some instances been followed by undoubted amelioration from
psychosis areclear evidence that such specificity need not obtain. The
report of Yahn, et al,, (*48) of 22 cases of parietal lobotomy casts
further doubt on the hypothesis of the specificity of action of severance
of the fronto-thalamic projection system. Yahn reported as follows,

«Twenty-two patients were operated upon; 19 chronic schizophrenics....
Ooly two cases with chronic schizophrenia improved. The validity of
the method could not be fully appreciated because in all cases other
methods of treatment were tried; in 17 a prefrontal leucotomy gave no



CONCLUSIONS 323

mental changes following psychosurgery hold if it 18 accepted that the
operation deercases fn an unspecific fashion, cfther peripheral atten-
tion, or the particular phenomenological attribute of fecling of famili-
arity. Varlability in the transient postoperative changes may be the
result of selective Inattention or the lack of familfarity or may be the
result of individual variablilty in the manner in which the frontal cor-
tex s utilized in the cercbral activity of different individuals (Witten-
born and Mettler, '51), I the patlent loses his psychlc paln or psy-
chosls he may remark that the “voices,” the *ideas,” are somchow
detached from him, They can now be neglected, although if he thinks
about them they are still avallable. The patient with intractable pain
likewise becomes less bound to or familiar with his pain following
operation,

We have conslstently found in both the physiologic and psychologic
studies a lack of specificity between the surgery done and the changes
resulting, We have emphasized this lack of consistency in results and
have argued that it does not fit in with most of the commonly advanced
theories which purport to explain or rationalize the changes some-
times observed or only temporarily encountered following psychosur-
gery, Both hypotheses which we have advanced are speculative but

nelther does violence to any systematic observations of which we are
aware,
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physical pathology, while hallucinations are considered “unreal,” in
that no known physical basis exists. Perhaps psychosurgery in some
way disconnects, wholly or partly, the mental bond existing between
different orders of mental processes which may be either “real” or
“unreal” in basis.

These considerations may be summarized as follows; Most psy-
chologic changes are transient and related to the operation. The loss
in anguish associated with either psychic or physical pain is somehow
a resultant mental disconnection produced by the operation. The
amelioration from the anguish may be a quantitative affair butin some
instances it seems qualitative rather than quantitative, The ameliora-
tion is not as closely related to preoperative mental deterioration as
it is to mental confusion. Can these conclusions be brought together
in terms of a more reasonable hypothesis?

Two alternative hypotheses suggestthemselves, (1) Psychosurgery
of the frontal lobes results in a narrowing of the field of attention s0
that there is tendency for the patient to be stimulus-bound, (2) Surgery
adds to the mental confusion of the patient. This confusion grows out
of an interference with the associative bonds linking mental elements
and is usually reported as a loss or decrease in the feeling of famili-
arity or increase in the feeling of unreality,

Mettler (*44) ('49b) pointed out that a leading symptom in lobecto-
mized primates and in tc tomized h was a tendency to be
governed by the immediate field of stimulation, particularly that por-
tion of the field whichhad the highest attention-gaining value, Halstead
(’47) has also emphasized “stimulus-binding” after brajn injuries.
Peripheral stimuli which should be cues to more adequate or correct
response are neglected, In these terms the changes after psycho~
surgery are to be conceived of as anoverresponsiveness to i diate
sense impression and a diminution of the affect of those mental ele-
ments coming from past experience. In this fashion the loss in self-
conscious anxiety, the forthright, bluntly spoken remarks, the lack of
foresight and loss in the anguish of intractable pain, become reason-
able,

Landis and Bolles (*50) have developed the idea that the loss of fa~
miliarity shown so clearly by patients following.electrical convulsive
therapy can be extended to cover the general phenomena of amnesia
and aphasia, Essentially thetheory holds that the feeling of familiarity
is the associative bond holding the mental elements of memory and
experience together. Electrical convulsive therapy, head injury, and
the like, act to break or weaken these bonds so that the conscious life
becomes confused. Elements can be recognized but the feeling of fa-

miliarity is defective. Such patients are not sure how the facts, the
elements of memory, experience, and of reality, fit together. Itisas
if the associations had weakened so that the ideas are no longer con-
nected as they were in the past or as they should be in normal mental
life (Landis, Zubin and Mettler, ’*50).

Either of these 2 hypotheses which we advance with respect to the
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or groups of patients in the same order in which they were glven fn
theoriginal report and the comparative findings will then be discusacd.

PATIENTS WHO HAD CHANGED WITIIOUT OPERATION
WHEN REPORTED AT THE END OF ONE YEAR

PATIENT NO. 8. This mtient was returned to Greystone in February, 1948
and made some improvement following electro-shock therapy (December,
1948). He was defensive and rather exp ive when Been by the social
worker in February, 1849, however, and he was sull hospltalized at the
end of the 2-year follow-up period,

PATIENT NO. 15. Following parole in October, 1847, this man lived at a club
camp until he moved to the city branch of the club, According to the so-
cial worker’s note of March, 1049, the authorities of the camp Indlcated
that the patient left because *people were prying Into his affairs,” but the
patient insisted he left for i fal x . He worked as a buttoncutter
until the factory closed in May, 1948 and thereafter as a porter in theclub
where he lived. When seen by the psychlatristin September, 1849, heap-
peared to be making an adequate adjustment, without obvious psychopa-
thology although he remained a stolid, passive, and dependent jndividual.

PATIENT NO. 34, ‘This woman was discharged from the hospital tn July, 1847
and began working as a part-time salesgirl in a department store in No-
vember, 1947, She worked her way into a full-time job which she con-
tinued to hold when seen by the psychiatrist in July, 1949. She made a
good soclal and vocational adjustment, gained weight, slept well, and ac-
quired 2 boyfriend though she stated she was not seriously interested in
marriage. At the time of interview she was living with her mother with
whom she made a good adjustment. In spite of severaldeaths inthe family,
the patient continued to function well without cbvious psychopathology and
this was corroborated by the social worker’s visit to her home in April,
1948,

PATIENT NO. 39. Following her parole in January, 1948 this woman worked
part-time in 2 bakeryuntil April, 1949 but was discharged after she com-~
plained that he had not received the customary vacation bonus. She ex-
pected to return to work in September, feeling under no pressure to look
for work, since she has her own income. When seen in July, 1949 she
presented much the same picture that she had one year before. She was
superficially pleasantbut caustic and critical of other peopleand referred
frequently to her concern about her own security. She often expressed a
desire to have another husband although she said she had no sexual de-
sires. She was fearful of a recurrence of llness, however, and this was
also brought out during the social worker’s visit in April, 1949,

CONTROL PATIENTS WHO HAD NOT IMPROVED
AT THE END OF THE ONE-YEAR PERIOD

PATIENT NO. 1. When seen by the Psychiatrist in De
h cember, 1948,
social worker in February, 1949 the patient was pleasan't, cooxsei:c:xsgam :
was working on the wards and in the hospital library. He complained no[



Chapter 17

THE ORIGINAL COLUMBIA-GREYSTONE PATIENTS
TWO YEARS AFTER OPERATION

John J, Weber

The original Columbia-Greystone investigation was carried out in
the spring and summer of 1947 and the results were reported in detail
in 1949 (Columbia Greystone Associates, ’49). A total of 48 patients
was studied, 24 each in the original operated and non-operated groups.
A variety of procedures was represented among these patients includ-
ing topectomies of various areas of frontal lobe cortex, venous liga-
tion, (patient no, 38), anaesthesia with phlebotomy (controls), and lobo-
tomies, The latter were performed on 6 patients who had originally
been non-operated contro!s (patients no. 5, 11, 20, 23, 28, and 46) and
on 2 patients who had failed to improve after earlier removal of
Brodmann’s areas 6, 8, 10, and 47 (patients no, 2 and 44). (A trans-
orbital lobotomy was performed on patient no. 26 in April, 1949 as a
part of another study,) Psychiatric follow-up studies were carried
out on all patients for one year after the original time of operation
with the emphasis being devoted to the patient’s social and vocational
status, type and intensity of psychopathology after operation, evidences
of undesirable changes in personality structure, and the occurrence of
seizures postoperatively, A numerical grading system was devised
for the original report to indicate the extent of change in the patient’s
social and vocational status insofar as such factors can be expressed
numerically from clinical studies.

Since the report of the original study, contact has been maintained
with the patients of the group. Interviews withasocial service worker
have been held with all patients during this time, Those patients who
were outside the institution were usually seen frequently, Thirty of
the 33 hospitalized patients were interviewed by the author in Decem-
ber 1948 and 14 of the 15 patients who were living outside of an insti-
tution were seen by him in July and September of 1949, In addition,
various staff members at Greystone Park have contributed cbserva-
tions, and occasional letters from patients or their relatives were
utilized, Throughout this period, the same orientation was made in
the observation of patients as was carried out in the original project.
The data obtained in this way will be reported for individual patients
my 1949. The author wishes to expresshis appreciation to Dr. Archie

Crandell, Dr. H, Anderson, Miss Violet G. Bemmels, Miss Jennie Berman, and other
members of the Staff of the New Jersey State Hospital for their cooperation in this

study.
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pleased withthe result of operation butfound 1t had made him ®stutborn.”
Psychiatrically his bekavior was characterized by facetious laughter and
rearked unconcern about himself, denylng that he had ever had any prob-
Jers or thathe had been operated upon, but his preoperative behavior had
also been marked by an air of unconcern. Delusions and halluctnations
could not be elicited.

PATIENT NO. 20. This man was rcturned to Greystone In September, 1948,
When interviewed In December, 1948 he was indolent, preoccupled, and
withdrawn, According to his parents, however, he was aggressive and
eritical when taken home for visits. When seen by the soclal worker in
April, 1949, the patient had been transferred to anather hospitalwhere his
behavior remained passive and preoccupled. Hospitallzation was stil
necessary at the end of the 2-year follow-up period,

PATIENT NO. 23. When scen by the psychiatrist in December, 1948, this man
was stil] hospitalized. He was working on ground parole, however, and
was less of a management problem according to his physiclan who also
pointed out that he *had lost all push so far as his ideas are concerned®
although he still described somatic delusions and 1deas of influenco when
asked about them. This condition was maintained at the time of the so-
¢la]l worker’s interview in February, 1949 and hospitalization was still
necessary at the time of writing.

PATIENT NO. 28, This patient wasseen by the psychiatrist in December, 1948
and by the social worker in March, 1949, He remained fearful, precc-
cupied and, at times, depressed. Operation had apparently not influenced
the course of his illness Iu any way which could be detected.

PATIENT NO. 46. This woman was uncommunicative when interviewed by the
psychiatrist and social worker and was still responding to auditory hal-
lucinations according to the ward personnel,

PATIENTS WHO SHOWED IMPROVEMENT ONE YEAR AFTER TOPECTOMY

PATIENT NO. 4. This man continved to work as a street cleaner durlng hia
second year out of the hospital. When seen by the soclal worker tn Fch-
ruary and March, 1849 and by the psychiatrist in July, 1940 he repeated
many of his earlier somatic complaints and sexual preoccupations but he
was less agitated than he had been in previous interviews. He continued
to lead a rather solitary life and depended on his family for reassurance
although he was financlally self-supporting.

PATIENT NO. 7. This patient was out of the hospital on visit when the psy-
chiatrist wisited In December, 1948 but reports from his wird pergonnel
indicated that he was making a good hospital adjustment and working in
the institution. Hig attitude toward his == ~-=--  ° - &
and continued to cause difficulty when
:‘ﬂ ?g‘:’ﬁh‘- 1939;l At that time he insiste

mplied he could not consider working outside an -
guse th‘is wife did not love him, Despite much reslsmncgig:"ﬁzt?:r?ct
e patient, a placement was arranged for him on a chicken farm Whe:c
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*depression® and felt that an operation would get him out of the hospital.
He did not wish to return (o live with his sister, however, because he
felt a “clean break” was necessary and he was still hospitalized at the
time of writing.

PATIENT NO. 10. Interviews in December, 1948 and April, 1949 demonstrated
1o change in this patient’s condition.

PATIENT NO. 12. This man improved spontaneously and was paroled from the
hospital in August, 1848. He was assisted financially by his brother who
supplied a house for the patient and his wife, and the patient’s wife was
delighted to have him home, He was not working when seen in July, 1949
but was busying himself making repairs aboutthe house inspite of several
bothersome physical complaints. Outstanding at this time was his gran-
diose trend with frequent use of well-known names and references to
large amounts of money. There was no definite delusional system and
hallucinations were denied. His judgment was poor, however, particularly
about business matters. The social worker’s visit made earlier in the
year demonstrated the wife’s great protective concern for her husband
and her desire to help him.

PATIENTS NO. 14, 16, 17. There was no marked change.

PATIENT NO. 26. This patient improved with electrical shock treatment but

tzation was still ry in D , 1948 and March, 1949.

Transorbital lobotomy was performed in April, 1849 in cornection with
another study.

PATIENTS NO. 29, 10, 35, 37, 41, 45, 48. There was no change at the end of 2
years.

CONTROL PATIENTS WHO WERE SUBJECTED TO LOBOTOMY

PATIENT NO. 5. When seen in July, 1949 this patienthad changed dramatically
in his appearance, having gained about 40 pounds in weight. His wife said
he had been paroled from Greystone in June, 1948 but had notbeen able to
find 2 job and was living on relief. The social worker’s fnterview of his
family in January, 1949 indicated that the family’s only unfavorable com-
ment was that he had no initiative since operation and that this was the
reason for his loy Y ric interview confi d this fm-
pression and presented the picture of 2 man without obvious psychopa-
thology except for his unconcern and lethargy. (It should be pointed out
that this lack of lnitiative was also a feature of the patient’s preoperative
behavior.) His speech was slow, hus affective responses shallow, and he
was unconcerned about his own and his famuly’s future.

PATIENT NO. 11. After leaving the hospital this man worked for 8 months in
a dye factory and, in October, 1948, he began work as a beilerman ina
public school. This was an easier job than he hadheldprevious to his il-
ness and he was working at 2 lower capacity than his earlier jobs in the
silk industry had required. Interviews by the psychiatrist jn July, 1949
and by the social worker in January, 1949 indicated that the family was
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sccording to the informants he washed his hands compulsively many times
aday.

PATIENT NO. 36. This patient wasacen by the psychiatristin December, 1648
and several Interviews with the soclal worker took place between Febru~
ary and April, 1940, The patient was less agitated than she had been in
previous interviewns and was workling satisf. 1ly In the hospital, Al-
though she continuedto hatlucinate, she did not appear to react to the hal-
lucinatory volees anddid not discuss them unless questioned closely, She
wished to return to her home but her grasp of the home situation was in~
adequate and her famlly was not eager to have her return so that efforts
to arrange a trial period at home were unsuccessful,

PATIENT NO. 49, Following her temporary relapse at the one-year period
this patient sccured another fob 28 a domestic whichlasted only one month
and then took 2 stmilar position in a congenial home which had worked
out satisfactorily at the time ghe was interviewed fn July, 1949, She dis-
played no obvious psychopathology except that she appeared emotionally
somewhat flat. The patient stated that she was taking &8 more active in-
terest in people and had foined 2 bridge club but she recognized that she
w2s still retiring and that she would require more time to achleve socfal
ease. The soclal worker {nterviewed the patient and her sister in Febru~
ary and April, 1949 and reported that her sister had taken a firm attitude
with her after her breakdown in June but had continued to be helpful in
her treatment of the patient.

PATIENTS REPORTED AS SHOWING TEMPORARY IMPROVEMENT
ONE YEAR AFTER TOPECTOMY

PATIENT NO, 3, This patient’s condition did not improve materially during the
second year. He was interviewed in December, 1948 and February and
March, 1949 and any changes noted were inthe direction of further regres-
sion. He continued on hospital status at the end of the second year.

PATIENT NO, 27. This patient recovered from the deeply regressed state re-
ported at the one-year follow-up and when seen by the psychologist in
November, 1948 he was cooperative and generally coherent. He wished
to return to college and become a teacher. Mental examination indicated,
however, that he made contradictory statements about his pre~ and post-
operative activities and he was confused on dates and events important in
his life. He complained repeatedly and perseveratively of pain in the
bead whichhe attributed to 2 kick. He admitted that delusions and halluci-
rations were present at that time. He was paroled during the month of
January, 1949 and workedbriefly as a shipping clerk butit was necessary
to return him to the hospital, When seen by the social worker in March,
1948 his behavior was similar to that described by the psychologist.

P,
AnES?dNQ 33. This patient was readmitted to the hospitalin May, 1948 and
dupx Iy slipped into a catatonic stupor. She died on 8/28/49, death being
e to pulmonary pathology.
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he began work in June, 1849, but he remained on the fob only one day and
was then rehospitalized,

PATIENT NO. 8. This patienthad a second operation {enlargement of the origi~
nal Incision) on 10/20/48 but sefzures continued thereafter. When he was
seen by the psychiatrist in December, 1948, he was cooperative and ex-
pressed a desire to be discharged so that he might return to work but he
appeared tense and wis obvicusly projecting onto other patients, The
picture remained about the same when he was seen by the social worker
in April, 1949 and it has not been possible to discharge this patient.

PATIENT NO, 13. Following his parole fromthe hospital, this man began work
as a handyman in an orphanage. He continuedto make an adequate adjust-
ment in this situation when seen by the soclal worker fn March, 19849 and
by the psychiatrist in July, 1949, He stated, however, that he *hated” his
job because it separated him from his wife and family andhis preoccupa~
tion with this separation remained intense. He refused to accept the fact
that his wife had secured a divorce and he continued to express ideas of
reference although these did not seriously interfere with his adjustment
outside of an institution.

PATIENT NO. 21, This man was interviewed in March and July, 1949. Hecon-
tinued to work as a laboratory assistant during his second postoperative
year and performed well on the job. He was querulous at times but there
was a decrease noted in the number of somatic complaints which he of-
fered. He was interested in sports and movies but had few friends, De-
spite many quarrels at home, he continved to live with his family and
could not bring himsel! to live independently, There were no pronounced
mood swings during the year.

PATIENT NO. 22. After leaving the hospital in July, 1948, the patient worked
for 3 months in the textile mills but found the work too difficult and gota
job as an upholstery stuffer. When seen fn January, 1949 he was some-
what depressed and fearful that he would be returned to the hospital by
the social service worker. He described morning depression when seen
by the psychiatrist in July, 1949 and wept briefly as he discussed events
connected with his early life. He felt much improved by operation, how~
ever, but he continued to be fearful of the future and was frightened by
recurring dreams. A paarly defined parancid trend was alse elicited but
he did not express delusiouns or hallucinations. The patient’s wife stated
that he usually wept only when someene new was around and that he
worked, ate and slept well although he was not interested in any social
life.

PATIENT NO, 25. This patient failed {o keep 2 appointments made for him
with the psychiatrist and was seen by the social worker in April, 1949
onty after considerable difficulty. Following his release from the hospi~
tal he had obtained his former job as a newspaper mailer andhe returned
to his previous pattern of dependence on his {fanuly andhis woman friend.
His family commented that he seemed more forgetful than he was before
operation and that he had Irequent nightmares and complained of pains in
hs h. Her i ¥ and of his family, and
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1o leave home. Min wile was pleased with his adjustment when she was
{nterviewed In March, 1040 and stated that surgery had made him much
*qulicter® and life war therefore more livable with the patient.

PATIENT NO. 31. There was no fundamental change in this patient’s condition
although slight Improvement w2s noted at times.

PATIENT NO. 32. This patient continued on hospital care throughout the year,
her condition remaining generally as described atthe end of the one-year
period.

PATIENT NO. 40. Although improved as a manmagement problem, this patient
continued to be suspicious, hypercritical, and was not considered for pa-
role.

PATIENTSNo.44,47. These | fnued d throughout the year,
remaining Inappropriate and incoherent In speech and obviously in poor
contact with thelr surroundings. (A lobotomy was performed on patfent
0. 44 after the originmal topectomy.)

DISCUSSION

The social and vocational status of the operated and unoperated
Patlents is summarized In Table 1 which gives the type of operation
performed as well as the rating given each patient 7-1/2 months, 1
year, and 2 years after operation, (In the case of lobotomized con-
trols, results are reported only at one year and 2 years, since the pa-
tlents were at first followed as unoperated cases.)

At the end of 7-1/2 months, 9 patients who had removals of areas
9, 10, or 46, alone or in combination, were given social ratings above
gsliolnts. By the end of one year, 2 of these patients relapsed (nos, 27,

and were returned to the hospital, where one of them died (no. 33)
at the end of the second year. Another patient (no. 7) was returned to
tsh‘: hospital during the second postoperative year although his mental

tus had changed little, If at all, during that time, Six of the original

9 patients had maint
tollow-up, alned their good adjustment atthe endof the 2-year

re xx(l)nealpatlent (no, 42) made a good adjustment 7-1/2 months after
5 oval of area 11 and she continued todo well at the time of the one-
year and 2-year examinations. Patient no, 4 made a somewhat im-
?:loved adjustment 7-1/2 months after removal of areas 10 and 46 but
noP]r.;vement Was more marked at the end of one and 2 years, Patient
mx;val thasaraepp:gexly unchanged 7-1/2 months and one year after re-
rematnin ¢ a t was functioning well at the end of 2 years, The
ng topectomized patients showed little or no change during the

Second year, except for
patients no. 2 and no, 40 who were report
to be more manageable within the institution. ported
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PATIENTS IN WHOM IMPROVEMENT WAS QUESTIONABLY
RELATED TO OPERATION IN THE ORIGINAL REPORT

PATIENT NO. 38. This patient left Greystone in September, 1847 and 2 weeks
later got a job {n 2 factery assembly Hne which she held until May, 1849
when the plant was put on a skeletal crew. She was apologetic when talk-
ing to the social worker of her fob in January, 1949, explaining that this
was a less responsible position than her former one of typist-bookkeeper
but that she felt more comfortable doing it, Mer mental status indlcated
that she had mainiained her condition as described one year after opera~
tion and that very Jitile suggestion of elevated mood rematned.

PATIENT NO. 42. Following her discharge, this patient began work as eashier
in a,supermarket in September, 1848 and continued to do well at this job
throughout the second postoperative year., When seen by the psychiatrist
in July, 1949 she was cooperative, grateful for operation (In spite of sef~
zures) and appeared to have no mood disturbance although she was some-
what tense and sxid she was irritable at times. The soclal worker’s in-
terview In February, 1949 indicated thatthe patient’s husband was helpful
though ununderstanding at times and that the patient was sometimes re-
sentful of her stepson.

PATIENTS WHO WERE UNCHANGED ONE YEAR FOLLOWING TOPECTOMY

PATIENT NO. 2. When seen by the psychiatrist in the hospltal in December,
1948 the patient was restless, vague and there was no loglcal progression
of ideas. He described auditory hallucinations, was often inccherent, his
judgment was faully and he was only partially oriested to his surround~
ings. He was 2ble to do simple jobs arcund the ward in spite of his con-
ditfon, During the next few months s improved 501 and
during the month of April, 1849 the social whrker attempted to work outa
placement for him at home should that prove feasible later on. Until
July, 1949, however, the patient had not improved sulficiently and he con~
aneed o be lzed, despite the lob which b2d been performed
after topectomy.

PATIENT NO. €. There was no change in this patient’s condition during the
second year except for further return of motor power to his paretic arm.

PATIENT NO. 18. This patient continued te make a2 good hospital adjustment
put had ne interest in leaving the institution and resisted any suggestion
of parole stating that his had to be a “gradual improvement.” He worked
actively in the hospital shops and showed no obvious psychopathology on
examination (although auditory hat were susp d by the staff
physicians).

PATIENT NO. 19. This man returned to his home and to work in his candy
store in Octoher, 1948. When seen by the psychiatrist in July, 1949 fie
yras cheerful and no delusions or hallucirations were elicited. He re~
membered several of his earlier escapades at home and fa the hospttal
But said that he was no tonger excited and did not feel his former urges
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Table 57

DISTRIBUTION OF SEIZURES

Patient  No, of Setzuren Daten Remarks
S 1 June '48 2 selzures postoperatively
6 1 Nov, '47
Seizures were not relleved

8 Many by reoperation (Oct. 1948)
13 [ Jan, '48 - May '40  Progressively less severe
20 4 Apr. *48 - Apr. '49
40 4 Dec. 47 - ?Mar, *48
42 6 Jan, '48 - Mar, '49

tributed their recovery entirely to the interest shown them while they
were on the special ward which was devoted to the project, in the type
of “total push® effect which the presence of unoperated patients was
designed to control, It appears too that the visits from the social
worker and the continued interest of the psychiatrist were also of
value to the patients as indications of continued support on the part of
the institution and some of the patients appeared to derive consider-
able support from the feeling of belonging to this special study group.
The role of the families was many times obvious in pressing for trial
Visitsor in refusing to consider such a visit when it was recommended
by the attending psychiatrist. Some idea of the possible implications
may be gained from a report of the social worker who found that: “of
the 10 operated patients who failed to adjust outside of the hospital,
at least 3) returned to husbands or wives who did not want them and

5 returned to parents for whom the patients felt great antagonism,”
fhe also points out that of 6 patients who failed to improve enough to
eave the hospital, 2 were rejected by their wives and “the relatives

:’éelh(:hremainder expressed antagonism or showed indifference.” On
lnfoo e:- hand, among 11 patients now outside the hospital for whom
: ft'm_a fonis available (including one unoperated patient), 10 returned
0 families where they appeared to be wanted and where they were

g::r:hhelp Or returned to the care of agencies which attempted to as-
famils :spailfnt in f-e-establishlng himself, Comparable figures on the
but are n:t he‘ ;.lmmproved, unoPerated patients would be of interest
i “eaa\;altable and the soc1.a.l worker commented that this group

Stre socint 5 rko sever all re!atmnships with hospital,” More exten-

lish the im, 0‘;_1; and psych‘iatnc investigation are necessary to estab-

chiatets inlx) ance of social and family influences as they affect psy-

Provement in these patients and it is not now possible to
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Among the 6 lobotomized control patients, one man {no. 20) had to
be rehospitalized during the second year while 2 others continued fo
make good adfustments, The remaining 3 patients changed little or
not at all after the operation, Neither of the patlents who had hag
lobotomies following ful topectomies was able to leave the
institution {patients no, 2, 44) nor was patient no, 26 who had had a
transorbital lobotomy in April, 1849,

One unoperated patient (no. 9) relapsed during the second year and
one other {no, 12) was able fo return home. The total number of un~
operated patients outside thehospital remainedconstant at 4 and there
was little variation among the remaining control cases,

The degree of psychepathology varied among the patients, some
{nos. 21, 38, 42, 49) showing littleon examination while others seemed
te make their adjustment satisfactorily in spiie of rather marked pa-
thology {nos. 4, 13, 19, 22, 25), Patient no. 7 was unusual in that he
displayed little In the way of psychotic ideation but had great difficulty
in relation to his marital and vocational situation. Although there
were exceptions, patients were usually uninterested in the reason for
their improvement although mostof them attributed it to operation and
the families were generally enthusiastic abont the resuits. Clinically
there was no less of intellectual ability among these patients andno
indication of indolence, lack of initiative, or deteriaration of personal
habits, This was in marked contrast to some of the lobotomized pa~
tients {nos. 5, 13, 20} in whom such signs were apparent to both the
examiner and the families, although it must be pointed outthat similar
behavior hadbeen characteristic of them before operation, There was
no consistent change in the sexual life of these patients and many of
them reported that dreams had continyed after aperation {nes, 4, 19,
22, 42, 49) although only 2 of the patients complalned that their dreams
were disturbing.

Five of the topectomized patients {nas, 6, B, 13, 40, 42) and 2of the
lobotomized patients {nos, 5, 20) had at least one selzure each during
the total follow-up period, Table 57 indicates the distribution of these
by dates, each being grand mal in type so far as is known. No Jack-
sonian, psychomotor, or petit mal attacks were reported but informa-
tion on this point is inadequate. Patient no, 8 had a second operation
{extension of a topectomy) performed in October, 1948 but his sefzures
continued thereafter, Medication with phencbarbital and/or Dilantin
Sodium was used in mostof these cases but the material isinsutficlent
to make an appraisal of the value of these drugs since it is not known
definitely that the'drugs were used as prescribed. In general, the pa~-
tients were not frightened by their seizures and they did not interfere
with the psychiatric lmprovement of the patients {Levin, Greentlatt,
Healey, and Solomon, '49),

Of particular interest in this study was the part which seemed to
be played by the social service department of the hospital and by the
tamilies of the patients in Initiating or matataining an adjustment out-
side the hospital. Two of the unoperated patients, {nos. 12, 34) at~
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separate such Influences from other factors such as the type of oper-
ation performed or the type of iliness represented in the patient, The
role of individual dynamics and of factors such as maternal overpro-
tection has been completely unexplored but there is enough suggestive
evidence in the follow-up studies of these patlents to warrant further
study of the social environment as it affects recovery., The policy of
the hospital in encouraging home visits and alding the patlent in ob-
talning outside placement appears to have been wise in spite of the
fact that some pattents were unable to make the adjustment at home,
since many patients both operated and unoperated who continued to
show obwvious psychopathology were able to make a satisfactory life
for themselves with the aid of family support.

SUMMARY

1. Individual reports are presented indicating the status of the
original Columbla-Greystone patients at the end of 2 years, One pa-
tient in the topectomized group died during the second year, altera
camplete psychiatric relapse and one other patient had to be returned
to the hospital. One other topectomy patient and one unoperated pa-
tient were able to leave the institution and make a home adjustment
during the secend year. One lobotomized patient was returned tothe
hospital during the second year and one unoperated patient also re-
Iapsed during this period. Thirteen other patients who were at home
at the end of one year continued to maintain thefr improvement at the
end of the second year, Including B topectomies, 3 unoperated cases,
ang 2 patients who had lobotomies, Of the 8 topectomies Inthisgroup,
6 included Brodmann’s areas 9, 10, or 46 as a part of the removaland
the remaining 2 were confined {o areas 11 and 45,

2. The results of interviews with the psychiatrist andwith the so-
eial worker are discussed in relation to the postoperative behaviorof
the patients and the role of the family in influencing improvement,

3, The incidence of seizures is reported,



BIBLIOGRAPHY 337

Flelschl, E, v, 1892, Physlologisch-optische Notlzen, Zwelte Mittel-
lung, Sitzungsb. d. k. Akad. d. Wissensch,, 3 Abt,, 86:8-25.

Fraser, R., AIbright, F., and Smith, P, H, 1941. The value of the glu-
cose tolerance test, insulin tolerance test and glucosc-insulin toler-
ance test in the diagnosis of endocrinologic disorders of glucose
metabolism, J. Clin, Endocrinol., 1:2907-307,

Freeman, H. 1933, The scdimentation rate of the blood in schizophre-
nia, Arch. Neurol. & Psychiat., 30:1298-1308,

1938, Variabllity of circulation time in normal and in schizo-

phrenic subjects, Arch. Neurol. & Psychiat,, 39:488-93.

———, and Carmichacl, H. J, 1935, A pharmacodynamic {nvestigation
of the autonomic nervous system in schizophrenia. Effect of intra-
venous injections of eplnephrine on the blood pressure and pulse
rate, Arch, Neurol, & Psychiat,, 33:342-52,

, and Elmadjlan, F, 1947. The relationship between blood sugar

and lymphocyte levels in normal and psychotic subjects, Psycho-

som. Med,, 9:226-32,

, Looney, J. M., and Hoskins, R, G. 1942, *Spontaneous” vari-

ability of oral glucose tolerancetests, J. Clin, Endocrinol,, 2:431-34.
y=——— y—0u, and Dyer, C., G. 1943, Results of insulin and

epinephrine tolerance tests in schizophrenic patientsand in normal
subjects, Arch, Neurol, & Psychiat., 49:195-203,

Freeman, W, 1948a. Transorbital lobotomy, preliminary report of
ten cases, M. Ann, District of Columbia, 17:257-61.

1948b, Transorbital leukotomy, Lancet, 2:371-73.

—— and Watts, J, W, 1942. *Psychosurgery,” Springfield, IlL,
Charles C Thomas.

Fulton, J. F, 1938, “Physiology of the Nervous System,” New York,
Oxford University Press.

Garrett, H, E, 1948, “Statistics In Psychology and Education,” 3d ed.,
New York, Longmans, Green & Company, Inc.

Garrison, M. 1949, The effect of topectomy on affectivity, Chap. 20
in Columbia Greystone Associates, ’49, pp. 264-82.

Gellhorn, E, 1943, “Autonomic Regulations,”New York, Interscience
Publishers, Inc., pp, 299308,

» Feldman, J,, and Allen, A. 1942, The effect of emotional ex-
citement on the insulin content of the blood. A contribution to the
physiology of the psychoses, Arch, Neurol. Psychiat,, 47:234-44.

mmﬁ:ﬁrﬁ'{ﬁi&g‘:}'s’ H. T. 1942, Signiticance of Insulin in-

Gops chiat,, 48:552-6, schizophrenic patients, Arch. Neurol. &
ldstein, K, 1936,
bral 1251033’ Eym‘:?ﬂ?ﬁ ;J:Il;llv;?r consequent to cere-

T e Now Yor, american Dok Compary.

experimental sty d;'with el a?l:stract and concrete behavior. An

Greenblatt, M., Arnot, R, PPO ests, Psychol. Monogr., 53:2, 1-151,
Report on lobotomy studies };ﬁe;’:‘ L., and Chapman, W. P, 1947,
3. Psychiat., 104:351-g8, ston Psychopathic Hospital, Am,




328 PSYCHOSURGICAL PROBLEMS

Charpentier, A, 1886, Sur une illusion visuelle, Compt. rend. Acad, d.
s¢., 102:1155-57,

1888, Nouveaux falts h propos du “balancement des étolles,”
Compt, rend, Acad, d, sc., 102:1462-64, :

Columbia Greystone Associates 1949, Selective partial ablation of the
frontal cortex. A correlative study of its effects on human psycho-
tic subjects, Vol. I of “Problem of the Human Brain,” New York,
Paul B, Hoeber, Inc.

Conkey, R, C. 1938, Psychological changes associated with head in~
juries, Arch, Psychol., 33: No, 232,62,

Dameshek, W,, Loman J., and Myerson, A. 1838, Human autonomic
pharmacology. The effect on the normal cardiovascular system of
acetyl- g-methylcholine chloride, atropine, prostigmine and benze-
drine, with especial reference to the electrocardiogram, Am., J, M.
Se., 195:88-108.

de Parville, H. 1886. Sur une fliusfon visuelle et 'oscilfation appar-
ante des etioles, Compt, rend. Acad. d, se.,102:1309.

Dougherty, T, F., and White, A, 1945, Functional alterations in lym-
phold tissue fnduced by adrenal cortex secretion, Am. J. Anat, T7:
81-118,

Dusser de Barenne, J. G, 1933, Laminar destruction of the nerve
cells of the cerebral cortex, Science, 77:546-47.

193738, The method of laminar thermocoagulation of the cere-
bral cortex, ¥ale ¥, Blol, & Med., 10:573-76.

,and Zimmerman, HOH, 1935, Changes in the cerebral cortex
produced by thermocoagulation. A suggestion to nesrosurgery,
Arch, Neurol, & Psychiat, 33:123~131,

Eaton, M, T., and Muntz, H. H. 1947, Laboratory findings in affective
and schizophrenic psychoses, Am, J. Psychiat,, 104:315-24,

Pdridge~-Green, ¥. W. 1810, Visual phenomena comnected with the
yellow spot, I, Psychol,, 1:263-75.

Elmadjian, ¥., and Pincus, G. 1945. The adrenal cortex and the Jym~
phocytopenia of siress, Endocrinology, 37:47-49.

Elsberg, C. A., and Levy, {71635, The sense of smell.], A new and
simple method of quantitative olfactometry, Bull, NeurolInst, New
York, 2:5-19..

Exner, 8. 1896, Uber autokinetische Emplindungen, Ztschr, 1, Psychol.
12:327.

Faf&mer, M. A. 1848, Rellef of intractable pain or organic origin by
frontal lobotomy, A. Research Nerv, & Ment. Dis,, Proc,, 37

06-14.

Fe;{it, R, H., and Wenstrand, D, E, W, 1942, The cold pressor test in
subjects with normal blood pressure, Am, Heart J., 23:766-71,

Feree, C, E. 1908. The str ing ph on, Am, J, Psychol,, 18:
484-503.

Finesinger, J., Cohen, M, E,, and Thomson, K, J. 1938, Velocity of
blood flow in schizophrenia, Arch, Neurol, Psychiat., 39:24-36.

Fishberg, A. M. 1940, “Heart Failure,” Philadelphia, Lea & Febiger,
o, 48,




BIBLIOGRAPHY 339

Kasanin, J, 1934, Leucocytosis In mental disease, New England J,
Med., 210:641-42,

Kennard, M. A, 1035, Vasomotor disturbances resulting from cortical
lestons, Arch. Neurol, & Psychlat,, 33:537-45.

1937, “The cortlcal influence onthe autonomic nervous system, in:
O. Bumke and O, Foerster, “Handbuch der Neurologie,” vol, 2,
Berlin, J. Springer, pp. 476-91,

—— 1944, ®Autonomic Functlons, In: The Precentral Motor Cortex,”
Ed. by P. C. Bucy, Urbana, Unlv, of Ilinois Press, Chap, 11, pp.
293-306.

Kerr, M, 1939, The validity of the mosalic test, Am. J. Orthopsychiat.,
9:232-36,

Kinder, E, F. 1846, Individuality of social adjustments in young chim-
panzees, (a), Am. Psychologist, 1:276,

1947, Development of personality characteristics, {a), Am, Psy-

chologist, 2:267.

» and Humphreys, E, J. 1836, The observation room as a method

for the investigationof the behavior of mental defectives, Proc. Am.
A. Ment, Deficiency, 41:71-81.

Kindwall, 7., and Cleveland, D, 1945, Prefrontal lobotomy, fifteen pa-
tients before and after operation, Am, J. Psychiat., 101:749-55,
King, H, E, 1949, The effect of topectomy on intellectual function,
Chap, 14 in Columbia Greystone Associates, *49, pp, 178-207.

* King, W, R, 1949, Does the ability to abstract depend on intact frontal

;(;bes?, Chap, 18 in Columbia Greystone Associates, ’49, pp. 218-

Kinsey, A. C., Pomeroy, W. B., and Martin, C. E. 1948, “Sexual Be-
havior in the Human Male,” Philadelphia, W, B. Saunders Company,

Klein, F. 1904, Das Wesen des Relzes, Arch, f. Anat, u. Physiol,,
Physiol, Abt, 305-42. (1905 II Abt. ibid., 140-207.)

Kleint, H.1938. Versuche iiber dle Wahrnehmung, Ztschr.f. Psychol,,
142 (art, 4-6): 250-316,

Kolb, L. C. 1949, Personal icatfon of D ber 15 to Fred A,
Mettler, See also Kolb, *50.

1950, Expectationof patient without psychosurgery or other spe-

cific therapy. In Bigelow, '50,

Koskoff, ¥.D., Dennis, W,, Lazovik, D,, and Whettler, E, T. 1948, The
psychological effects of frontal lobotomy performed for the allevi-

KrauoxLOf pain, A. Research Nerv.& Ment. Dis., Proc., 27:723-52.
a;g;l :xéoE 1925, Arbeltspsychologische Ausblicke., Psychol. Arbeit,

Lax;dlsé, f 1949, Psychologic changes following topectomy, Chap. 24
n Col L::lmlgloa Greystone Assoclates, 49, pp. 310-311.
o ::) B el::eir ::(;(M’I: hwig. "fﬁxtbook of Abnormal Psychology,”

),y v Yy e Macmillan Company.

- :ngh!;:)rhck D. 1050, Analysis of porteus maze test as affected

leilmnsu;gel;);l,dt\;l‘n. J. Psychol., 63 (In press).

-, , T, ettler, Fred A, 1950,

T X . . The functions of the
ontal lobe, J, Psychol,, 30:121-38.




338 PSYCHOSURGICAL PROBLEMS

Group for the Advancement of Psychiatry 1948, Research on Pre-
frontal Lobotomy, Report No. 6 of GAP, p. 9.

Guilford, J. P., and Dallenbach, K. M. 1928. A study of the autokinetic
sensation, Am, J, Psychol, 40:83-91,

Halstead, W, C. 1947. “Brain and Intelligence,” Chicago, Univ, of
Chicago Press. .

Hardy, J. D., Wolif, J. G., and Goodell, H, 1940, Studles on pain: A
new method for measuring pain threshold: Observations on spatial
summation of pain, J. Clin. Investigation, 19:649-57,

Harlow, H, F, and Settlage, P, H, 1948, Effect of extirpation of frontal
areas upon learning performance of monkeys, A. Research Nery.
& Ment. Dis., Proc., 27:446-59.

Heath, R.G., Carpenter, M., Gass, H.H,, and Weber, J.J, 1949, Gen-
eral medical condition and laboratory findings, Chap. 6, in Colum-
bia Greystone Associates, *49, pp. 81-103, .

, and Pool, J. L. 1948. Bilateral fractional resection of frontal

cortex for the treatment of psychoses, J, Nerv, & Ment, Dis., 107:

411-429.

, Weber, J, J., and Crandell, Archie 1949, Psychiatry, Chap. 25

in Columbia Greystone Associates, '49, pp, 315-429. (See 427-29.}

Hebb, D, O, 1945, Man’s frontal lobes: A critical review, Arch.
Neurol, & Psychiat., 54:10-24,

Helmholtz, H, V. 1886-94, “Handbuch der Physiologischen Optik,” 2
Aufl., Hamburg, U, Leipzig, L. Voss, 533-175.

Hines, E. A., Jr. 1939, Technic of the cold pressor test, Proc. Staff
Meet., Mayo Clin. 14:185-87.

1940, The significance of vascular hyperreaction as measured
by the cold pressor test, Am, Heart J, 19:408-16,

Hitzig, E. 1876. Uber Erwarmung der Extremititen nach Grosshirn-
verlet (zbl.) f. Med. Wiss., 14:323-24,

Hoppe, Johannes1.1879, “Die Schein-Bewegung,” Wiirzburg, A, Stuber.

Horsley, V. 1889, Clinical observations during the past seven years
on the value of differences observed in the temperature of the two
sides of the body as symptomatic of cerebral lesions, Brit. M.J.,
1:1406.

Horvath, S. M., and Friedman, E. 1941, Effects of large doses of in-
travenous insulin in psychotic non-diabetic patients, J. Clin. Endo-
crinol., 1:960-66.

Hoskins, R, 1946, “The Biology of Schizophrenia,” New York, W. W.
Norton & Company, pp. 105-59.

Hunter, W.S. 1914, After effect of visual motion, Psycho. Rev., 21:245-77.

Hutton, E. L. 1947. Personality changes after leucotomy, J. Ment, Sc.,

:31-42.

.Tan%,sll.i 1948, Memory loss following electric convulsive treat-
ments, J. Personality, 17:29-32.

Tasper, H, 1945, An improved clinical dermoh ter, J. Neurosurg,
2:257-68.

Kanner, L. 1928. Adrenalin blood pressure curves in dementia prae-
cox and emotional psychoses, Am. J. Psychiat,, 8:75-95.




BIBLIOGRAPHY J2i

Mettler, Fred A, 1049b. Anatomy and physlology, Chap. 28 in Columbla
Greystone Assoclates, '49, pp. 477-91.

Meyers, R., and Hayne, R. 1948, Tridimensional nnalysis of deep and
superficial structures of the human brain, Tr, Am, Neurol. A,, 73
meceting, p. 175,

Milhorat, A., Small, S, M,, and Diethelm, O, 1042, Leucocytosts dur-
ing varlous emotlonal states, Arch, Neurol, & Psychiat,, 47:770-92.

Morgan, C, T., and Wood, W, M, 1043, Cortical localizatfon of s8ym-
bolic processes in the rat, II, The ctfect of cortical lesions upon
delayed alternatfon, J. Neurophysiol,, 8:173-179,

Murray, H. A, 1043, “Thematic Apperception Test Manual,” Cambridge,
Harvard Univ. Press.,

Myerson, A.,, Loman, J., and Dameshek, W. 1937, Physlological ef-
fect of acetyl- 8-methylcholine and its relationship to other drugs
affecting the autonomic nervous system, Am. J. M. Sc., 193:198-208.

Nichols, 1, C,, and Hunt, I, M, 1840, Case of partial bilateral {rontal
lobectomy, Am. J. Psychiat,, 96:1083-87,

Northeote, M, T. M. 1029, The clinical investigation of the autonomic

. nervous system in schizophrenia, J. Ment, Sc.,75:114-120.

Ohrwall, H. 1912, Uber einige visuelle Bewegungstiuschungen, I
Charpentiers T: hung, Skandinav, Arch, f, Physiol,, 27:33-49,
O’Shea, H, E., Elsom, K, O,, and Higbe, R, V, 1942, Studiesofthe B
vitamins in the human subject: Mental ch in experimental

deficlency, Am. J. M. Sc., 200:388-97,

Perry, E. A, 1840. Chinese Grandiather, Son and Grandchildren,
*The' ;’erry Pictures,” Boston Edition (Copyright 1902 by E. A.
Perry).

Deters, J. P., and Van Slyke, D, D, 1946. “Quantitative Clinical Chem-
ical Chemistry; Interpretations.” Baltimore, The Willjams & Wilkins
Company, ed. 2, pp. 167-84,

Pool, T, L., Heath, R, G., Mettler, F. A., and Gass, H. H, 1949, Neu-
rology, Chap. 26 in Columbia Greystone Associates, 49, p. 436,
—_ , and Weber, J, J, 1949, Topectomy: Surgical indications

and results, Bull, New York Acad, Med., 25:335-44,
Porteus, S. D. 1933.  “The Maze Test and Mental Differences, ” Vineland,
N. J., Smith Ptg. & Pub, House.

——1942, “Qualitative Performance in the Maze Test,” Vineland, N,
I,, Smith Ptg. & Pub, House,

_151:84%}.) Medical applications of the maze test, Med, J. Australia,

, and Kepner, R. M, 1944, Mental cha -

{frontal lobotomy, Mmgeimaﬁgs?uateral pre.

— ., and Peters, H. 1947, Maze test vatidation
Genet. Psychol. Monogr,, 36:3.86, " T Peychosurgery,

Rapaport, D., Gill, M., and Schaefer, R, 1946. “Diagn
. . “D; ostic Psycho-
& lcé’gir;all’)reig:f,"svol. IL., Chicago, ,‘{ear Bk. Pubs., Inc. vee
ce . e .
iy pontaneous activity of animals, Psychol. Bull,,
woider, N.1938. Blood pressure st
* - CHn, 2:65.72,

udies on psychiatric patients, Bull,



340 PSYCHOSURGICAL PROBLEMS

Langfeldt, Gabriel 1937. The prognosis in schizophrenia and the fac-
tors influencing the course of the disease, Acta psychiat. et neurol.
suppl,, 13:1-228.

LeBeau, J, 1948, La résection bilaterale de certains aires corticales
préfrontales, La sem. des Hop., 24 (Ann.; No, 60, Aofit 10):1937-42,

, Bouvet M., and Feld, M.1948. Traitement des états d'agitation

anxieuse par la topectomie, Ibid,, 1942-46,

—_— , and Rosier, M, 1948, Traitement des douleurs irreduc-
tibles par la topectomie, Jbid., 1946-52,

Levin, S., Greenblatt, M., Healey, M, M,, and Solomon, H. C. 1949.
Electroencephalographic effects of bilateral prefrontal lobotomy,
Am. J. Psychiat., 106:174-184.

Lewin, K, 1935, “A Dynamic Theory of Personality,” (Trans. D, XK.
Adams and K. E. Zener) New York, McGraw-Hill Book Company,
Inc.

Long, C. N, H,, Katzin, B., and Fry, E, G, 1940, The adrenal cortex
and carbohydrate metabolism, Endocrinology, 26:308-43,

Loucks, R. B. 1931, Efficacy of the rat’s motor cortex in delayed
alternation, J. Comp. Neurol,, 53:511-67.

McFarland, R, A., and Goldstein, H. 1938, The biochemistry of de-
mentia praecox, Am. J, Psychiat., 95:509-52,

Malamud, William, and Render, Norman 1939. Course and prognosis
in schizophrenia, Am, J, Psychiat., 95:1039-57,

Malmo, R. B. 1948, Psychological aspects of frontal gyrectomy and -

frontal lobotomy in mental patients in the frontal lobes, A, Research

Nerv, & Ment. Dis,, Prac,,27:537-64,

, and Amsel, A, 1948, Anxiety produced interference in serial
rote learning, withobservations onrote learning after partial fron-
tal lobectomy, J. Exper, Psychol., 38:440-54.

Mayer-Gross, W. 1948. Quoted by Bellak, Leopold. The Past Decade’s
Work and Present Status, a Review and Evaluation, “Dementia
Praecox,” New York, Grune & Stratton, Inc,, p. 471.

Meduna, L. J., Gerty, F. J., and Urse, V. G, 1942. Biochemical dis-
turbances in mental disorders. I, Anti-insulin effect of blood in
cases of schizophrenia, Arch. Neurol, & Psychiat,, 47:38-52.

Merwarth, H. R, 1938. Syndrome of Rolandic vein, Am,. J. Surg., 56:
526-44.

Mettler, Fred A, 1943, Reticulocytosis following ablation of frontal
cerebral cortex, Arch. Surg. 46:572-74, *

1944. Physiologiceffects of bilateral simult: frontall
in the primate, J, Comp, Neurol,, 81:105-136.

___1948. “Neuroanatomy,” St. Louis, The C, V. Mosby Company,

. 428.
? ‘i948a. The non-pyramidal motor projections from the frontal
cerebral corteX, A. Research Nerv. & Ment. Dis., Prog., 27:162-
‘93’949. A comparison between various forms of psychosurgery,
New York State J. Med., 49:2283-86.

1649a, Cytoarchitecture, Chap, 5 in Columbia Greystone Associ-

ates, 49, p. 7.




BIBLIOGRAPHY 343

Shottky, 7.1931, Die BlutkSrperochensenkung bel Gelstes und Nerven-
kranken, Ztschr. f, d. ges. Neurol, u, Psychiat., 133:631-64.

Silver, M. L., and Walker, A. E, 1947, Histopathology of thermoco~
agulation of the cerebral cortex, J. Neuropath.& Exper.Neurol,,
6:311-22,

Simon, Richard 1928, Uber Fixation Im Damerungsschen, Ztschr. f,
Psychol., 36:186-93.

Solomon, H, 1048, Prefrontal leukotomy, an evaluation, V. A. Tech.
Bull,, 10-46, p. 6.

Splegel, E, A., Wyels, H. T., Freed, H., and Lee, A, J, 1948, Stereo-

halotomy, Soc. Exp. Blol, and Med,, 69:175-77.

s , Marks, M,, and Lee, A. J. 1947. Stercotaxic apparatus
for operations on the human brain, Sclence, 106:349-50,

Stauffer, A, K. 1949, Learningandretentionfollowingtopectomy, Chap,
12 in Columbia Greystone Associates, *49, pp. 205-17,

Stellar, E,, Morgan, C,T., and Yarosh, M. 1942, Cortical localization
of symbolic pr in the rat, J, Comp, Psychol,, 34:107-26,
Strecker, E, A., Palmer, H. D., and Grant, F. C. 1942. A study of

frontal lobotomy, A. J. Psychiat., 98:524-32,

Terman, L, M., and Merrill, M. A. 1937, “Measuring Intelligence,”
Baston, Houghton Mifflin Company.

Teuber, H, L. and Bender, M. B, 1948. Changes in visual perception of
flicker, apparent motion and real motion after cerebral lesion, Am.
Psychol,, 3:246-47, -

Thorndike, E. L., and lorge, 1944, “The Teacher’s Word Book of
30,000 Words,” New York, Bureau of Publications, Teachers College,

Thurstone, L. L. 1944, “Factorial Study of Perception,® Chicago,
Univ. of Chicago Press. ' !

Tiffin, J,, and Asher, E. J, 1948, The Purdue pegboard: norms and
studies of reliability and validity, J. Applied Psychol., 32:234-47,

Von Mises, R, 1947, “Lecture Notes on Mathematical Theory of Prob-
ability and Statisties,” Special Publication No, 1, Harvard Graduate
School of Engineering, Chap. 6, p. 16.

Voth, A. C.1941. Individual differences in the autokinet:
J. Exper. Psychol., 2_9:306-22.

1047, An experimental study of mental pat
kinetic ph;nogggon,‘%lw" 1013’?71)??;0?3’0“% the auto-

Walker, A. E. . e Primati lamus. ?

Chivago Press, e Thalamus,” Chicago, Univ, of

ver, Warren (Ed, . *
wez éa’et, Inc. (Ed.) 1947, “The Scientists Speak,” New York, Boni
1948, Science and complexity. . Sci .

article was based on a x?adlo yprmédﬁ-“ﬁ-ﬂ. (This

earlier and copyrighted in 1945 by the T i e several years

preceded by Weaver, 47, The present v;x-i;e o oo, ltwas also

of Dr. W . rs first became

- Weaver’s classification in the publicat aware

American Scientist.) ation noted here—The

Wechsler, D, 1944, “Measurement of Adult Inte
114 »
more, The Williams & Wilkins Company, gence,” ed. 4 Balti-

ic phenomenon,



342 PSYCHOSURGICAL PROBLEMS

Reitman, F. 1945, Autonomic responses in prefrontal lobotomy, J.
Ment. Sc., 91:318-21, -

1948, Evaluation of leucotomy, Am. J, Psychiat,, 105:86-89,

Richter, C. P,1928. The electrical skin resistance. Diurnal and daily
variations in psychopathic and in normal persons, Arch. Neurol. &
Psychiat,, 15:488-508,

1929, Physlological factors involved in the electrical resistance
of the skin, Am, J. Physiol,, 88:596-615.

, and Hines, M. 1938, Increased spontaneous activity produced

in monkeys by brain lesions, Brain, 61:1-24.

, Woodruff, B. G., and Eaton, B, C, 1943, Hand and foot patterns

of Jow electrical skin resistance, J. Neurophysiol., 6:417-24, -

Rickers-Ovsiankina, M. 1937, Studies in personality structure of
schizophrenic individuals, I, The bility of schizophrenics
to environment influences, J. Gen, Psychol., 16:153-78.

Rinkel, M,, Greenblatt, M., Coon, G, P., and Solomon, H, C. 1947, Re-
lation of the frontal lobe to the autonomic nervous system in man,
Arch, Neurol, & Psychiat,, 58:570-81.

Robinson, G. W., and Shelton, P. 1940, Incidence and interpretation of
diabetic-like glucose tolerance tests innervous and mental patients,
T, A. M. A., 114:2279-84,

Robinson, M. F, 1946, What price lobotomy?, J. Abnorm. & Social

Psychol., 41:421~36.
1949, Psychological effects of psychosurgery, Digest Neurol. &

Psychiat., Inst. of Living, 17:422-23,

Rollett, H, 1911~12, er ein subjektives optisches Phinomen bei der
Betrachtung gestreifter Flichen, Ztschr. f, Physiol. u, Psychol. d.
Sinnesorg., 46:198-224,

Rose, A. S,, and Solomon, H. C. 1948. Prefrontal Lobotomv: A Con-
sideration of Unsuccessful Cases, in “Failures in Psychiatric Treat-
ment.” Ed. by Paul H. Hoch, New York, Grune & Stratton, Inc., pp.
17481, R

Rupp, Charles and Fletcher, Elizabeth K, 1940. A five to ten year
follow-up study of 641 schizophrenic cases, Am, J. Psychiat., 96:
877-88. .

Rylander, G. 1949, Personality analysis before and after frontal lo-
botomy, A, Research Nerv, & Ment, Dis., Proc., 27:691-705.

sagert, C., Mettler, F, A.,, Emmel, E., Rothfield, L., Carpenter, M.,
Longley, W. H., Jr., Weber, J,, and Gass, H. H, 1949. Laboratory
findings, Chap. 7 in Columbia Greystone Associates, ’49, pp. 104-14.

Scarff, John 1947. A specific epileptic syndrome favorably affected by
lysis of Pacchionian granulations, Tr, Am, Neurol, A, 72 annual
meeting, pp. 53,54,

Schilder, P. 1929, Uber Autokinetsche Empfi: Arch, f, d. ges.

Psychol., 25:36-77. . .
Schilesinger, B. 1950, A proposed rationale for topectomy, Dis. Nerv.
:50-52,
Sct?v%s:tez_?x’-,%. 51858. «{lber das Sternschwanken,® Moskovskoe, Obsh-
chestvo Ispytatelei Prirody, pp. 477-500,




BIBLIOGRAPHY 343

Sholtky, 7, 1931, Die Dlutkdrperochensenkung bel Gelstes und Nerven-
kranken, Ztschr. f. d. ges. Neurol, u, Paychiat., 133:631-64.

Sliver, M, L., and Waiker, A, E, 1047, Histopathology of thermoco-
agulation of the cerebral cortex, J. Neuropath, & Exper. Neurol.,
8:311-22,

Simon, Richard 1928, Uber Fixation im Damerungsschen, Ztschr, f,
Psychol., 36:180-93,

Solomon, H, TH48, Prefrontal leukotomy, an evaluation, V. A. Tech,
Bull,, 10-46, p. 6.

Splegel, E, A, Wyels, H, T., Freed, ., and Lec, A. J, 1948, Stereo-
encephalotomy, Soc. Exp. Blol, and Med.,, 69:175-77.

—— ——., Marks, M., and Lee, A, J. 1947, Stercotaxic apparatus
for operations on the human braln, Sclence, 106:349-50,

Stanffer, A, K, 1849, Learningand retentionfollowingtopectomy, Chap.
12 in Columbia Greystone Assoctates, '49, pp. 205-17,

Stellar, E,, Morgan, C. T,, and Yarosh, M, 1942, Cortical localization
of symbolic processes in the rat, J. Comp. Psychol., 34:107-26.
Strecker, E, A,, Palmer, H. D., and Grant, F. C. 1942, A study of

frontal lobotomy, A. T. Psychiat., 98:524-32,

Terman, L, M., and Merriil, M. A, 1037, “Measuring Intelligence,”
Boston, Houghton Mifflin Company.

Teuber, H, L, and Bender, M. B. 1848. Changes In visual perception of
flicker, apparent motlon and real motion after cerebral lesion, Am,
Psychol,, 3:246-47,

Thorndike, E, L., and Lorge, 1944, “The Teacher’s Word Book of
30,000 Words,” New York, Bureau of Publications, Teachers College..

Thurstone, L, L., 1944, *Factorial Study of Perception,” Chicago,
Unly, of Chicago Press,

Tiftin, J,, and Asher, E. I. 1948, The Purdue pegboard: norms and
studies of reliability and validity, J. Applied Psychol., 32:234-47,
Von Mises, R, 1947, *Lecture Notes on Mathematical Theory of Prob-

abllity and Statistics,” Special Publication No,1, Harvard Graduate

v School of Engineering, Chap, 6, p. 16.
oth, A,C.1941, Individual differences in the autokinetic phenomenon,

%, Exper. Psychol., 29:306-22.

——1947," An"experimental studyof mental patients through the auto-

walnetlc phenomenon, Am. J, Psyehiat., 103:793-805.
alker, A, E, 1938, “The Primate Thalamus,” Chicago, Univ. of

Chicago Press,
Weaver, Warren (Ed) 1947, *Tne Scientists Speak,” New York, Bont
Gaer, Inc,
———-1948, Science and complexity, Am, Scientist, 36:536-44, (This
article wag based on a radio presentaticn made several years
arller and copyrighted in 1945 by the U, S. Rubber Co. It was also
Preceded by Weaver, 47, The present writers first became aware
of Dr, Weaver’s classification in the publication noted here—The

W American Scientist,)
echsler, D, 1944, “Measurement of Adult Intelligence” ed, 4 Balti-
- more, The Williams & Wilkins Company.




342 PSYCHOSURGICAL PROBLEMS

Reitman, F, 1046. Autonomic responses in prefrontal lobotomy, I,
Ment, Se,, 91:318-21, -

e 1948, Evaluation of leueotomy, Am, J, Psychiat,, 105:86~89,

Richter, C. P.1828, The electrical skin resistance, Diurnal and dally
variations {n psychepathic and in normal persons, Arch, NeuroL &
Psychiat., 19:488-508,

e 1929, Physiological factors involved in the electrical resistance
of the skin, Am, J, Physiol., 88:596-6185,

, and Hines, M. 1838, Increased spontaneous activity produced

in monkeys by braln lestons, Bralg, 61:1-24,

,» Woodruif, B. G., and Eaton, B, C. 1943, Hand and foot palterns
of low electrical skin r- , Is Neurophysial,, 6:417-24.

Rickers-Ovsiankina, M, 1937, Studies in personality structure of
schizophrenic individuals, §, The accessibility of schizophrenic:
to environment influences, J. Gen. Psychol,, 18:153-78,

Rinkel, M., Greenblatt, M., Coon, G, P., and Solomon, H, C. 1847, Re-
lation of the frontal lobe to the autonomic nervous system in man,
Arch, Neurol, & Psychiat., 58:570-81.

Robinson, G, W., and Shelton, P, 1840, Incidence and interpretation of
diabetic-likeglucosetolerance tests Innervous and mental patients,
3. A M, A, 114:2279-84,

Robinson, M. F. 1946, What price lobotomy?, J. Abmorm, & Social
Psychol,, 41:421-36. ———

1838, Psychological effects of psychosurgery, Digest Neurol, &

Psychiat,, Inst. of Living, 17:422-23,

Rollett, H, 1911-12, Uber ein subjektives optisches Phinomen bel der
Betrachtung gestreifter Flachen, Ztschr. {. Physiol. u. Psychol. &
Sinmesorg., 46:198-224.

Rose, A. 5., and Solomon, H. O, 1948. Prefrontal Labotomv: & Con-
stderation of Unsuccessful Cases, in *Failures in Psychiatric Treat-
ment.” Ed. by Paul H, Hoch, New York, Grune & Stratton, Inc,, pis
174-81. }

Rupp, Charles and Fletcher, Elizabeth K. 1940, A five to ten year
follow~up study of 641 schizophrenic cases, Am, J. Psychiat,, 86:
87¢-88. B

Rylander, G. 1949, Personality analysis before and affer frontal lo-
botorny, A, Research Nerv,& Ment, Dis., Proc., 27:691-705.

Sagert, C., Mettler, F. A,, Emmel, E,, Rothfield, L., Carpenter, M.,
Longley, W. K., Ir., Weber, J,, and Gass, H, H, 1948, Laboratory
findings, Chap. 7 In Columbla Grey Asso ,*49, pp. 104-14.

Scarfl, Yohn 1947. A specific eptleptic syndrome favorably aifected by
ysig of Pacchioni tions, Tr, Am., Neurol. A, 72 annual
meeting, pp. 53,54,

Sehilder, P, 1920, Ubexr Autokinetsche Empfindungen, Arch. {, d. ges.
Psychol., 2§:36-"l7.

Schiesinger, B, 1950, A proposed rationale for topectomy, Dis, Nerv.

tem, 11:50-52.

Sc)?v%ﬁ?:",ﬁ 1858, “Uber das Sternschwanken,” Moskovskoe, Obsh-

chestvo 1spytatelei Prirody nn. 477-500.




INDEX

A

Abstract behavior attitude, 175
Amnesia, 277
operation and, 23
Amytal Sodium, In psychiatric interviews,
280, 283
results of, 316
Anatomic data on patients, 311
Aphasia, examination of, 88
form for, 87
Areas, Brodmann's, ablation of, inprofect,

15, 287
Attitude evaluation, 218 (see also Behav-
ior, study of)
amnesla and, 233
code system in, 219
in pattern analysis, 225
Content scores in, 224, 227
discussion of, 234
evaluatfon of, 315
Incidence scores in, 224, 227
Interview A, 219
Content scores in, 224
means and deviations in, 222
difference scores in, 225
Incidence scores in, 223, 224
of bizarre response, 231
method of, 220
pattern analysis in, 225, 228
preoperative and postoperative scores,
224

correlations between, 227
direction of change, 228

results of, 224

sample questions in, 235

summary of, 229

Interview B, 218
Incidence score, of bizarre response,
231

mean per cent normal score, 231
method of, 220
past and present events, changes in
attitudes, 230
results of, 230
sample questions in, 236
summary of, 232
methed of, 219
development of, 218
of famuy life, early, sample quesuons

Attitude evaluation—Continued
of hallucinations, 232
sample questlons, 237
of insight, sample questions, 235
of marriage, sample questions, 236
of menial state, sample questions, 237
of persecution, sample questions, 236
of punishment, sample questions, 236
of racial prejudice, sample questions,
237

of relations with others, sample ques-
tions, 237
of rellgion, sample questions, 237
of sex, sample questions, 238
of sin, sample questions, 236
of vislons, sample questions, 238
of volces, sample questions, 237
operation and
questions on effect of, 233
sample questions on, 238
past and present events, changes in at-
titudes toward, 230
patients in, basic data on, 221
postoperative changes in, evaluation of,
228

responses in
bizarre, 220
definition of, 220
don’t know, 220
interpreted, 220
uncertain, 220
results of, 234, 217
sample questions in, 235
scoring in, 219, 220
summary of, 234, 235
technique of, 220
Audiogram, definitfon of, 261
Auditery acuity, test of, 263
results of, 271
after venous ligation, 267
Autokinesis, 110, 127
definition of, 127
formulas for, 133, 137
method of, 131
organizational capacity, measure-
ment of, 143
productivity, measurement of, 144
reality distortion in, 144
responsiveness in, 144
results of, 133, MS
scoring in, 132 137



344 PSYCHOSURGICAL PROBLEMS

White, A,, and Dougherty, T, F. 1945, Effect of prolonged stimulation
of the adrenal cortex and of adrenalectomy on the number of cir-
culating erythrocytes and lymphocytes, Endocrinclogy, 36:16-23.

White, B, V,,Jr,, and Gildea, E.F, 1937, *“Cold Pressor Test” inten-
sion and anxiety, Arch. Neurol, & Psychiat,, 38:964-84.

Wintrobe, M. M, 1947, *Clinical Hematology,” Philadelphia, Lea &
Febiger, p. 67,

Witner, L. R. 1935, The association value of three-place consonant
syllables, J. Genet. Psychol., 47:337-59,

Wittenborn, J. R. and Mettler, Fred A. 1951, A quantitative studyof
psychological changes following psychosurgery, J, Consult, Psychol.,
in press.

Yacorzynski, G. K, 1941, An evaluation of the postulates underlying
the Babcock deterioration test, Psychol. Rev., 48:261-67,

, Benjamin, B,, and Davis, I, 1948, Psychological changes pro-
duced by frontal lobotomy, A, Research Nerv.& Ment. Dis,, Proc.,
27:642-57.

Yahn, M,, A. Mattos Pimenta, and Sette, A. Jr. 1948, Leucotomia
Parietal, Arq. neuro-psiquiat., S0 Paulo, 6:225-33, .

Young, K. M, 1949, Critical Illcker frequency, Chap, 19 in Columbia
Greystone Assoclates ’49, pp, 257-63,

Zubin, J. 1948, Memory functioning in patients treated with electric
shock therapy, J. Personality, 17:33-41,

. 1949, Rorschachtest Chap, 21 in Columbia Greystone Assoclates,
’49, pp. 283-95,

——, and Windle, C, 1950, The prognostic value of the Metenym test
in a follow-up study of psychosurgery patients and their controls.
(In Press).




INDEX

Columbia—Greystone project—Continued
first project—Continued
results of—~Continued

after lobotomy, 3, 326

after topectomy, 3, 327

patient 1, 325

patient 2, 330

patient 3, 329

patient 4, 327 B

patient 5, 326

patient 6, 330

patient 7, 327

patient 8, 328

patient 9, 325

patient 10, 326

patient 11, 328

patient 12, 326

patient 13, 328

patient 14, 328

patient 15, 325

patient 16, 328

patient 17, 326

pattent 18, 330

patfent 19, 330

patient 20, 327

patient 21, 328

patient 22, 328

patient 23, 327

patient 25, 328

patient 26, 326

patient 27, 329

patient 28, 327

patient 29, 326

patient 30, 326

patient 31, 331

patient 32, 331

patient 33, 329

patient 34, 325

patient 35, 326

patient 36, 329

patlent 37, 326

patient 38, 330

patient 39, 325

patient 40, 331

patient 41, 326

patient 42, 330

patient 44, 331

patient 45, 326

patient 48, 327

patient 47, 331

patient 48, 326

patient 49, 329

seizures, 333

summary of, 1, 324
hospital in (see Greystone Hosptal)
housing arrangements of, 37
Iimitations of, evaluation of, 309
nature of, 1
neurology in (see Neuralogic investiga-
tion)
“ncclustve index® in, 317, 319
y:is in {see Patients, in project)

\

347

Columbla-Greystone project—Continued
phyasiologic studles in (see Phystologic
{nvestigation)
problems in, nature of, 2
procedure of, general, 38
prognostic ratings In, §
propositions in, 14
psychiatry in (see Psychlatric investi-

gatlon)
psychology in (see Psychologic investi-
gation)

results of, 38
stall meetings in, 38
surgery in, 41
tha ¥ in {see Tt )
therapy in
general principles of, 28
limitations of, 28
methods in, 17
thermocoagulation in (see Thermocoag-
ulation)
topectomy in {see Topectomy)
transorbital lobotomy in (see Trans-
orbital lobotomy)
venous ligation in (see Venous ligation)
Complexity
disorganized, definition of, 1
orgznlzed deﬂnluon of l

Famem
v 54
D
Ao Ramameats st 1 - -
196
v
evaluation of, 215
Directional set, 201
results of, 210
Diestacs ¢
. ' .. 316

due to environmental changes, §
due to spontaneous recovery, 9
due to *total pugh,” 9
from Greystone Hospital, rate of, 9
vs. Rockland, 10 -
from Rockland Hospital, 9
vs. Greystone, 10
in first project, 13, 14, 316
without surgery, 3
Digorganized complexity, definition of, 1
Dusser de Barenne’s thermode, 47, 48

E

Environment of patient, problem of, 16,35
Epinephrine test, 68
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Autokinesis—Continued
formulas for—Continued
stimulus circle response, 139
subjective movement in, 138
total distance in, 134
transorbital lobotomy and, 145
value of, 143
history of research on, 127
streaming phenomenon, 129
tests of, 127 (see also Vestibular func-
tion tests)
apparatus in, 128, 130
color of light in, 140
drawings in, patterns of, 142
- Autonomic tests, 68
cold pressor test, 73
epinephrine test, 68
methacholine test, 70
results of, 313

B

Birény chair, 111
Behavior attitude, abstract, 175
, study of, 239 (see also Attitude
evaluation)
A sessions
behavior in, 252
definition of, 241
records in, 244
results of, 244
activity scores, 244
age and, 247
conclusions from, 253
S session results and, 249
sex and, 247
standard deviation in, 245
summary of, 250, 251
activity of patients in, 240
evaluation of, 250
sex ditfferences fit, ¢
summary of, 243 .
administration of, 242
conclusions from, 253
discussion of, 253
distributions of sessions, 243
evaluation of, 243
final, 315
limitations of, 242
methods of, 240
patterns of behavior in, 252
plan of, 241
postoperative behavior, 239
purpose of, 240
records in, 241
categoriles of, 241
results of, 244, 277
conclusfons from, 253
dlagnosis and, 247
operation and, 247
room furnishings in, 241
S sessions
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Behavior~Continued
S sessjons—Continued
behavior in, 252
definitlon of, 241
records in, 248
resulls of, 248
A session results and, 249
activity scores, 248
- conclustons from, 253
summary of, 250, 251
with different partner at different
times, 251
with same partner at differenttimes,
251
scoring of, 243
method of, 244
selection of patients for, 243
specific behavior in, 252
summary of, 243, 253
technique of, 241
rationale of, 240
terms used in, 239
variables in, 246
in environment, 242
Blood pressure determinations, 67
Blood studies (see Hematology)
Blood sugar, fasting, test of, 75
Blood transfusfons, in operations, 60
Brain Research Project of the New York
State Assoclates, prognostic ratings
in, &
Brodmann's areas, ablation of, in project,
15, 287
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Caloric method for vestibular function
test, 110
Carbchydrate metabolism studies, 75
Chair
Bdrany, 111
Holsopple, 111, 113
Circulation time, in hematology, 66
Cold pressor test, 73
Columbia-Greystone project
anatomic data in, 311
approach to, method of, 1
conclusions from, 308
controls in, disadvantages of, 309
discharge of patients {see Discharge of
patients) —
evaluation of, 308
first project
discharge rate in, 14
comparison with second project,
13, 316
evaluation of, 12, 324
discussion of, 331
patient records In, 4-7
prognostic expectations in, 12
results of, 2, 14
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Intelligence tests—Continued
Wechsler-Bellevue (see Wechsler-Bel-

levue test)
Weigl sorting test (see Welgl sorting
test}

Interrupted set, 200
results of, 208, 209
Interrupted task, 200
results of, 210
1Q of patients, 20, 150 (see also Intelli-
gence tests)

L

Learning task, 198
results of, 207
Learning, tests for, 196
code system in, 195
conclusions from, 215
delayed reaction, sequential, 106
results of, 205, 206
incidental memory, 196
results of, 204, 205
learning task, 198, 207
results of, 207
results of, 277
summary of, 215
verbal directions, 197, 206, 207
Leucocytes, determination of, 65
Leucocytosis, after venous ligation, 65
Leucotomy, transorbital (see Transorbital
lobotomy)
Ligation, venous (see Venous ligation)
Lobotomy
in first project, results of, 326
prefrontal, topectomy following, 56
transorbital (see Transorbital lobotomy)
Lymphocytes, determination of, 65

M

Maze performance score, 155
Memory, tests for, 196
code system in, 195
conclusions from, 215
delayed reaction, sequential, 196
results of, 205, 206
inc{dental memory, 196
results of, 204, 205
learning task, 198
results of, 207
results of, 204, 276
summary of, 215
verbal directions, 197, 208, 207
Menstrual history of patients, 59
Mental set, 200
definition of, 200
Shift tests and, 176
tests for, 200
conclusions from, 215 L
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Mental set--Continued
tests for—Continued
dlrectional set, 201
results of, 210
interrupted set, 200
results of, 208, 200
Interrupted task, 200
results of, 210
street map mazes, 201
results of, 210
summary of, 215
sustained task, 202
results of, 214
word selection set, 202
results of, 213
Methachollne test, 70
Motor system, examination of, in patients,
85

N

Nerves, crantal, examination of, 85
Neurologic investigation, 84
after thalamotomy, 93
after thermocoagulation, 84
after topectomy, 95
after transorbital lobotomy, 94
after venous ligation, 93
of aphasia, 86
form for, 87
of consciousness, 85
of convulsive selzures, 96
of coordination, 85
of eranial nerve changes, 85
of deglutition, 85
of facial weakness, 85
of gait, 85
of incontinence, 95
of involuntary movements, 85
of meningeal irritation, 85
of motor system, 85
of pharyngeal reflex, 85
of phonation, 85
of postoperative signs, 101
of pupils, 85
of reflexes, 85
of sensory system, 86
of strength, 85
summary of, 106
New York State Project, progrostic rat-
ings in, 9
Nystagmus, tests of, 110
acelimation and, 119
electronic method of, 117
in control patients, 121, 122
latent period in, 125
method of, 115
motion picture record of, 114
rates of, 121
results of, 117
rotational method, 110
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Episcotisteric test of fusion point, 257
apparatus in, 258
technique of, 259
Erythroeyte sedimentation rate, determi-
nation of, 65
Erythrocytes, determination of, 62
ESR, determination of, 65

F

Finger dexterity test, 262
evaluation of, 277
results of, 271, 272
after venous ligation, 268, 289
Flicker frequency test, 257
episcotisteric method, 257
results of, 271
stroboscopic method, 257
results of, after venous ligation, 264,
265

Fuslon point, in flicker frequency test, 257

G

Galt of patients, 85
Galvanic stimulation, in vestibular func~
tion test, 110
Glucose tolerance tests, 76
results of, 313
Greystone Hospital
care of patients in, 37
description of, 33
discharge of patients from, rate of, 9
vs. Rockland, 10
housing arrangements of, 37
readmission of patients in, vs, Rockland,
10

routine in, 33

H

d , in
hematology, 61
Hallucinations
evaluation of, 232
sample questions, 237
Hematocrit, in hematology, 84
Hematology, 60 .
after thalamotomy, 62
after thermocoagulation, 63
after transorbital Jobectomy, 63
after venous ligation, 61
blood pressure in, 67
blood transfusions, 60
circulation time in, 66
code system in, 58
erythrocytes in, 62
sedimentation rate of, 65

INDEX

Hematology—Continued
hematocrit in, 64
hemoglobin determinations in, 61
leucocytes in, 65
lymphocytes in, 65
reticulocytes In, 64
summary of, 312
Hemoglobin, determination of, 81
Holsopple chair, 111, 113
Homograph test, 177
analysis of, 180
qualitative, 189
code system in, 149, 153
conclusions from, 182, 314
definition categories in, 177
average number of, 183
frequency of, 182
discussion of, 191
mean shift scores, 181
practice elfects in, 194
results of, 276, 314
example of, 190
scoring of, 177
stimulus words in,
definitions of, 183
added definitions, 185, 188
retention of, 186
final status of, 186
loss of, 184, 185, 187
recovery of, 185-187
replacement of, 184, 185
stimulus word-count rating, 182
summary of, 192
Hospital
Greystone (see Greystone Hospital)
Rockland {see Rockland Hospital)

I

Improvement
evaluation of, 39
obstacles to, 309
psychiatric, 282
definition of, 18
rating scale in, 282
psychologie, definition of, 18
physiologic, definition of, 18
rate of, {nstitutionalization and, 3, 11
staff meeting decisions of, 38
Incidental memory, tests for, 196
results of, 204, 205
Incontinence, incidence of, 95
Institutionalization, and rate of improve--
ment, 3, 11
Insulin tolerance tests, 79
Intelligence tests, 153
conclusions on, 192
Homograph test (see Homograph test}
Porteus maze (see Porteus maze test)
results of, 157
summary of, 192
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convulsions of, 89
Nstory of, 203
Homograph test, of, 190
incontinence of, 87
neurologic signs in, postoperative, 102
neurologic symptoms in, 85
operation on, technique of, 42, 43
B7
bastc data on, 20
blood pressure of, 59
history of, 293
neurologic signs in, postoperative, 102
neurologic symptoms in, 86
operation on, technique of, 42, 43
psychiatric evaluation of, 285
B8

basic data on, 20
blood pressure of, 59
history of, 294
menstrual history of, 59
neurologic signs in, postoperative, 102
neurologic symptoms in, 88
operation on, technique of, 42, 43
B9

basic data on, 20
history of, 205
incontinence of, 97
neurologic signs in, postoperative, 103
neurologic symptoms {n, 85
operation on, technique of, 42, 43
B1O

basic data on, 20

history of, 295

neurologic symptoms in, 85

psychiatric evaluation of, 289
B1OA

attitude evaluation of, 229

basic data on, 20

hailucinations in, 232

history of, 295

incontinence of, 87

menstrual history of, 59

logic signs In, p ve, 103

nearologic symptoms in, 86

operation on, technique of, 42, 43
Blpsychiatrlc evaluation of, 285

1

basic data on, 20

history of, 298

neurologic signs in, postoperative, 103

neurologic symptoms in, 86
Bluzperanan on, technique of, 42, 43

athtude evaluation of, 228

basic data on, 20

convulsions of, 99

history of, 297

incontinence of, 97

menstrual history of, 59
neurologic signs in, postoperative, 103
neurologic symptoms in, 86
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B12-~Continved
opcration on, technique of, 42, 43
B13

aphasia in, test of, 87
basic data on, 20
convulsions of, 100
history of, 297
incontinence of, 97
neurologic signs in, postoperative, 103
neurologic symptoms in, 85
operation on, teehnique of, 52
psychiatric evaluation of, 286
B14
baslc data on, 20
convulsions of, 100
hlatory of, 298
ncontinence of, 97
neurologic signs in, postoperative, 103
neurologic symptoms in, 85
operation on, technique of, 53
psychiatrie evaluation of, 286
BI15

basic data on, 20

history of, 298

neurologic signs in, postoperative, 104

neurologic symptoms {n, 85

operation on
postoperative course of, 51
technique of, 51

psychiatric evaluation of, 286

psychophysiologic tests on, 271
B16

basic data on, 20

history of, 299

{ncontinence of, 97

neurologic signs {n, postoperative, 104

neurologic symptoms in, 85

operation on
postoperative course of, 51
technique of, 51

psychiatric evaluation of, 286

psychophyslologic tests on, 271
B17

basic data on, 20

history of, 300

neurologic signs in, postoperative, 104
neurclogic symptoms in, 85

operation on, technique of, 54

psychiatric evaluation of, 286
Bls

basic data on, 20

history of, 300

neurologic signs in, postoperative, 104
neurologic symptoms in, 85

operation on, technique of, 54
physical condition of, 59

psychiatric evaluation of, 286
Bl9

basic data on, 20

history of, 300

neurologic signs in, postoperative, 104
neurologic symptoms in, 85
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Nystagmus~Contineed
spontaneous nystagmus, 122
summary of, 1286
thermocoagulation and, 117, 125
threshold In, 116
transorbital lobotomy and, 118, 124
venous ligation and, 120, 123
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Occlustve index, 317, 319
Gltaction, test of, 107
procedure in, 108
results of, 109
Ophthalmograph, In vestibular functian
tests, 111
Optokinetlc nystagmus, test for, 112 (see
also Nystagmus, tests of)
equipment in, 112
method of, 115
QOrganized complexity, definition of, 1

P

Pain, surgery tn, value of, 32t
Pain threshold, test of, 261
after venous ligation, 287
results of, 271, 272
Parolability of patients, 282
Patients, in project, 311 {see also Colum-
bia~Greystone project)
A
basic data on, 20
convulsions of, 100
evaluation of procedure in, 30
history of, 54, 305
incontinence of, 9%
neurplogic signs tu, postoperative, 104
neurologic symptors ta, 85
operation on
indications for, 31
technique of, 53
psychiatric evaluation of, 288
psychophysiologic tests o, 271
tongue tremor fn, 85
A0
aphasta in, test of, 88
basic data on, 20
evaluation of procedure in, 30
history of, 306
incontinence of, §7

Pallents ~Continued

attitude evaluation of (see Attitude
evaluation)

autekinesis in {see Autokinesis)

i3

basic data on, 20

history of, 200

incontinence of, 97

nenrologic signs in, postoperative, 101

neurologic, symptoms in, 85

eperation on
postoperative course of, 45
technique of, 42, 43

psychiatric evaluation of, 285

B2

barie data on, 20

blood pressure of, 59

convulsions of, 97

history of, 261

incontinence of, 97

neurologic signs In, posioperative,
101

neyrologie symptoms in, 84
operation on
pastoperative course of, 43
technique of, 42, 43
B3
attitude evaluation of, 229
basic data on, 21
convulsions of, 88
history of, 281
incontinence of, 87
peurdlogic signs in, postoperative,
101

neuralogic symptoms In, 85
operation on
postoperative course of, 44
technique of, 42, 43

baste data on, 20
brala of, gross appearance of, 45
convulsions of, 99
history of, 252
{ncontinence of, 87
menstrual Mstory of, 59
gic signs in, 102
neurologic symptoms in, 84
operation on
postoperative course of, 45
technique of, 42, 43
Bsphys\ca! condition of, 58

basie data on, 20
history of, 292
menstrual history of, 59
logic signs in, , 102
in, 85

neurologie signs in, , 105
weyrologic symptoms n, 85
operation on, 30
tndications for, 3¢
technique of, 54
psychiatric evatuation of, 288
areas of ablation on, 15, 287

operation on
postoperative course of, 46
technique of, 42, 43
B g
apbasia in, test of, 88
basic data on, 20
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Patfents—Continued
Psychophysiologie Investigation)
selection of
eriteria in, 18, ¢
environment problem, 16, 35
families and, 35
heredity, 15
organic dizease In, 15
procedure In, 19
psychiatric methods, 20, 279
psychologic methods in, 149
psychophysiologic methods in, 263
shock in, 15, 22, 35
soclal evaluation of, 33
soclal ratings of, 2687
surgery on, 41 {see also under name of
specifle Eroccdure)
vestibular function of {see Vestibular
function)
welght changes of, 59
Perception
of spaced stimuli, test of, 256
after venous llgation, 268
conclusions of, 277
results of, 271, 272
of time, test o, 256
after venous ligation, 267
results of, 271
tachistoscope in, 258
Perceptual tasks, 203
code system in, 195
conclusions from, 215
digit perceptual span, 204
evaluation of, 215
summary of, 215
word recognition, 204
evaluation of, 215
Pharyngeal reflex, examination of, fn
patients, 85
Phonation, examination of, in patients, 85
Physiologlc investigation, 58 {see also

Porteus maze test, 155
admInistration of, 156
code system In, 149, 153
conclusions from, 175, 192
{nitial delay score, 156
ratings of, 172, 173
intramaze delay, 156
ratings of, 173, 174
mare performance score, 155
mean scores of, 170
mental age scores in, 170, 171
postoperatively, 172
preoperatively, 172
modifications of, 155
pencil-1ifting errors in, 156
rating of, 173, 174
practice effect in, 171, 194
ratings fn, 172
results of, 276
analysis of, 170
scoring of, 155
summary of, 175, 192
Prefrontal lobotomy, topectomy following,
£6

Prognostic ratings
definition of, 24
scale of, 281
Prognosis
method of evaluating, 317
psychiatric scale in, 281
Project, Columbia-Greystone {see Colum-
bia-Greystone project)}
Psychiatric investigation, 279
code system in, 282
evaluation of patfents, 285
first project follow-up, 324
grading of patients in, 21
improvement in
definition of, 18
rating scale, 282, 283
in screening of patients, 20

¥ gic
autonomic tests (see Autonomic tests}
blood study (see Hematology)
carbohydrate metabolism, 75
code system 1n, 58
conclusions, 82
data in, 312
glucose tolerance tests, 76

results of, 313
hematological study (see Hematology)
insulin tolerance tests, 79
menstrual history, 59
summary of, 82, 312
th methods in, d

of, 17

method of, 280

obstacles in, 309

of control patients, 289

parole and, 282

patients in, 281

preoperative, 280

prognostic rating scale, 281

purpose of, 279

Sodium Amytal in, 280, 283
results of, 316

summary of, 289, 316

thalamotomy and, 286

of,
weight changes, 59
results of, 312
wppy y .

y and, 288
transorbital lobotomy and, 286
venous ligation and, 284

Psychologic investigation, 146

gic g
tion and, 110 func

“Planfulness,” measurement of, by Por-
tens maze test, 156

of, 195

attitude evaluation (see Athitude eval-
uation)

background data of patients in, 150
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operation on, technique of, 54
psychiatric evaluation of, 286
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attitude evaluation of, 229

basie data on, 20

history of, 301

neurologic signsin, t ative, 105
neurologic symptoms in, 86
operatfon on, technique of, 54
psychiatric evaluation of, 286

1

basic data on, 20
history of, 301
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Patlents—Continued
B28—Continued
neurologic symptoms in, 85
operation on, technique of, 54
psychiatric evaluation of, 286
basic data on, 20, 150
behavior of, studies of {see Behavior,
study of)
blood transfusions in, 60
care of, in hospital, 37
classification of, 21, 58
coma in, 15, 22, 35
convulsions of, 86
diagnosis of, 24
discharge of (see Discharge of patients)

neurologic signs in,

neurologie symptoms in,' 85

operation on, technique of, 54

psychiatric evaluation of, 286

psychophysiologic tests on, 271
B22

ative, 105

basic data on, 20
history of, 302
neurologic symptoms in, 84
operation on, technique of, 54
psychiatric evaluation of, 289
B22A
basic data on, 20
history of, 302
neurologic signs in, postoperative, 105
psychiatric evaluation of, 286
B23

\

basie data on, 20
history of, 303

foll p of, 40,
glucose lolerznce tests an, (-3
results of, 313
grading of, 21, 58
hematologic studies on (see Hematology)
housing arrangements for, 37
improvement of
evaluation of, obstacles to, 309
rating scale of, 282, 283
in first project (see Columbia-Grey-
stone project, first project)
incontinence of, 95
integration of, 15
1Qof, 20, 150 (see also Intelligence tests)
medical condition of, 58
summary of, 82
menstrual history of, 59
mental function studies on (see under
Psychologic investigation)

neurologic signs in,

neurologic symptoms in, 85

operation on, technique of, 55

psychiatric evaluation of, 286
B24

basic data on, 20

history of, 303

neurologic symptoms in, 85

psychiatric evaluation of, 289
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hstory of, 304

neurologic symptoms in, 86

psychiatric evaluation of, 289
B28

basie data on, 20

history of, 304

neurologic symptoms in, 86

psychatric evaluation of, 289
B2T

basic data on, 20

hstory of, 304

neurelogic symptoms 1, 86

psychiatric evaluation of, 289

28

basic data on, 20
history of, 305 -

studies on (se¢e Physiologic
investigation)
MSH
basic data on, 20,
history of, 306
operation on
indications for, 30
technique of, 56
psychiatric evaluation of, 288
neurologic studies on (see Neurologic
investigation)
olfaction studies on, 107
parolability of, 282
physical condition of, 59
summary of, 82
physiologie studies on (see Physiologic
investigation)
preoperative hospitalization of, 22
prognostic rating scale, 281
prognostic ratings of, 24
psychiatric evaluation of, 285
psychiatric studies on (see Psychiatric
investigation)
psychologic studies on (see Psychologic
investigation)
psychometric studies on (see Psycho-
metric studies)

neurologic signs in, , 105

studies on {see
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Sensory function texts, results of, 277
Sensory system, examination of, 86
Shift and sorting tests (xee Momograph
test and Weigl norting test) .
Sodium Amytal, in peychiatric Interviews,
280, 283
results of, 316
Sorting and ahift testa {zee Homograph
test and Weigl xorting test)
Spontaneous nystagmus, teat for, 122 {aee
also Nystagmus, tests for)
Streaming phenomenon, 129
Street map mazes, 201
results of, 210
Stroboscope, in tests, 257
Stroboscople test of fuston point, 257
Surgical procedures, 41 (sce also under
names of specific procedures)
anxiety reduction due to, 319
conclusions on, 322
dizcussion of, 319
evaluation of, 318
hypotheses on, 320
Paln and, 321
Precepts of, 14
Problems of, 318
relapse following, 321
Tesults of, general, 322
Sustatned task, 202
results of, 214

T

Tachistoscope, description of, 256
Tapping test, 262
after venous lgation, 268, 269
Tesults of, 271, 272
Temperature of Patients, 88
Test(s)
aphasia, 87
audiogram in, 261
auditory acuity, 261
results of, 271
after venous ligation, 267
autonomic, 68
cold pressor, 73
epinephrine, 68
finger dexterity
results of, 271, 272
after venous Hgation, 268, 269
flicker frequency, 257 ’
episcotisterie method, 257
results of, 271
after venous lgation, 264, 265"
stroboscopic method, 257
glucose tolerance, 76
. results of, 313
omograph (see Hom
insulin tolerance, 75 T o0
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Tent(s)~Continued
Intelligence {ser Intelligence tests)
learning {sce Learning, tests for)
memory {xrs Memory, tests for)
mental set (xee Mental set)
methacholine, 70
of olfaction, 107
fmain threshold, 261
results of, 271, 272
after venous Mgation, 269
perception
apace, 2568
after venous ligation, 266
results of, 27, 272
time, 256
after venous ligation, 267
results of, 271
tachistoscope In, 256
perceptual task (see Perceptual tasks)
Porteus maze (sce Porteus macze test)
response time, 262
reaults of, 271
after venous ligation, 268
sensory fi (see Psy
investigation, tests in}
shift and sorting {sce Homograph test
and Weigl sorting test)
sorting and shift (see Homograph test
and Welgl sorting test)
tapping, 262
results of, 271, 272
after venous ligation, 268, 269
two point discrimination, 86
vestibular function (see Vestibular
function tests)
visual acuity, 255
results of, 271
after venous ligation, 264
visual field, peripheral, 255
results of, 271
after venous ligation, 264
visual intensity, 259
results of
after venous ligation, 266
Wechsler-Bellevue (see Wechsler-
Bellevue test)
Weigl sorting (see Welgl sorting test)
word recognition, 204
evaluation of, 215
Thalamotomy
attitude evaluation after, 222, 223, 226,
228

autokinesis tests and
color of light in, 141
drawing pattern in, 142
formula scores in, 137, 138
total distance in, 135, 136
cold pressor test and, 73, T4
epinephrine test in, 68, 69
evaluation of, 25, 53
Elucose tolerance tests and, 76, 77
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of patients, ti 1
study of, (see Behavior, study of)
code system in, 149, 153, 195
conclusions {rom, 215, 277
contrast with first project, 278
discusston of, 275
evaluation of, 146, 275
functions examined, 148
in screening of patients, 20, 150
intelligence tests in, 148 (gsee also In~
telligence tests)
1Q of patients, 20, 150 (see also Intellf-
gence tests)
learning, tests of (see Learning, tests
for]

1imitations of, 17, 147
memary tests in (see Memory, tests for)
mental functions and, 195
complex, origin of, 195
mental set, tests of (see Mental set)
methods of, 148
identification of, 149
patients In, selection of, 149
perceptual tasks In (see Perceptual
tasks)

psychometric studles, 147 (see also
Psychometric studies)

results of, 275

statistical methods in, 147

summary of, 215, 314

Psychometric studies, 152 (see also Psy-

chologic investigation)

code system in, 149, 153

conclusions on, 192

h test (see h test)
Porteus maze test In {see Porteus maze
test)

procedure of, 153

summary of, 192

Wechsler-Bellevue test {n (see Wechs-
ler-Bellevue test)

Weigl sorting test (see Welgl sorting
test)

254 (see
also Physiologic investigation)
advantages of, 254
after thermocoagulation, 270, 271
after venous ligation, summary of, 270
conclusions from, 274
definition of, 254
discussion of, 272
tests in
audiogram in, 261
auditory acuity, 251
results of, 271
after venous ligation, 267
description of, 255
finger dexterity, 262
results of, 271, 272
after venous ligation, 268, 269
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fiicker frequency, 257
episcotisteric method, 257
technique of, 258
results of, 271
after venous ligation, 264, 265
stroboscopic method, 257
pain threshold, 261
results of, 271, 272
after venous ligation, 269
perception
space, 256
conclusions on, 277
results of, 271, 272
after venous ligation, 266
time, 258
results of, 271
after venous ligation, 267
tachistoscope in, 256
response time, 262
results of, 271
after venous ligation, 268
results of
after venous ligation, 26(
gelection of, 255
selection of patients for, 263
summary of, 274
tapping, 262
results of, 271, 272
after venous Mgation, 268, 269
visual acuity, 255
results of, 271
after venous lgation, 264
visual field, peripheral, 255
results of, 271
after venous ligation, 264
visual intensity, 259
results of
after venous ligation, 266
technique of, 260
Pupils, examination of, in patients, 85

R

of patients,
Response time, test of, 262
results of, 271
after venous ligation, 268
Reticulocytes, in hematology, 64
Rockland Hospital
discharge of patients from, rate of, 9
vs. Greystone, 10
readmission of patients fn, vs. Grey-
stone, 10
Rotational nystagmus, test for, 112 (see
also Nystagmus, tests of)
equipment in, 112
method of, 115

of, 85
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‘Thalamotomy-~Continued
hematologic findings in, 62
Homograph test and, 181
insulin tolerance tests and, 79, 80
methacholine test in, 71, 73
neurologic examination after, 93
neurologic signs after, 103
patients for, rating of, 32
psychiatrie investigation in, 286
technique of, 52
welght changes in, 59
Welgl sorting test and, 178, 179

‘Thermocoagulation
anatomic data on, 311
autokines!s tests and

color of light in, 141

drawing pattern in, 142

formula scores 1n, 137, 138

total distance in, 135, 136
blood pressure determinations in, 67
cold pressor test and, 73, 74
Dusser de Barenne’s thermode in, 47,48
epinephrine test in, 68, 69
equipment in, 47
evaluation of, 26, 51
glucose tolerance tests and, 76, 78
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