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In 1958 we became concerned that a large number of the young
female patients (over the age of 15) being submitted to appen-
dicectomy were found to have normal appendices. We were
also interested that this situation did not seem to apply to young
male patients in the same age-group.

A study of the literature available at that time did nothing
to augment our knowledge or assuage our curiosity, but merely
substantiated that " appendicitis " is more common in young
women than in young men. This situation, however, was so
only after puberty and was not found in childhood (Lee, 1961).
There was wide variation in the reported cure rate after opera-
tion for chronic appendicitis: Alvarez (1940) gave 4000,
Gallagher and Stevenson (1955) 87%, and Osborne (1959)
57%.
Thackray (1959) compared the histology of appendices

removed for "chronic appendicitis " and those removed
incidentally during gynaecological operations. He found no
differences in the two groups, each having a similar number of
diseased and normal appendices.
Harding (1962) found that of 369 appendices removed for

"acute appendicitis" from female patients aged 11 to 30 59%
were histologically normal.
These papers and the correspondence they led to in the

medical press emphasized the problem but did nothing to
explain its causes. Many suggestions on aetiology were
advanced but were unsubstantiated.

Scope of Investigations

It was planned to study all those young women who presented
in the out-patient department and/or were admitted electively
with symptoms of recurrent pain in the right iliac fossa, and
those who were admitted as emergencies with " acute appendi-
citis " but found to have healthy appendices, to try to discover,
where all organic disease had been excluded, what, if any, other
factors-for example, social and emotional-might be operating.
By comparing the findings with those on all young women
admitted and operated on for proved appendicular disease it was
hoped to learn whether there were any differences between the
two groups which might be significant as diagnostic criteria.
Further, by planning a prospective study, the aim was to follow
the patients for a reasonably long period in order to assess the
long-term effect of appendicectomy in both groups.

The investigations were limited to one surgical unit with
13 female beds. The unit is responsible for receiving all surgical
emergencies every third week.

Methods

Clinical.-All patients included in the study were investigated
and treated clinically in the usual way. Where surgery was
performed all the appendices were subject to pathological
investigations, except where the appendix at operation was so
obviously diseased as to leave the diagnosis in no doubt. Only

those appendices which showed no abnormality of any kind,
both macroscopically and histologically, were regarded as
normal (Harding, 1962).

Social.-A detailed analysis of the social and emotional
factors and their relation to the clinical findings proved difficult
to do. Every effort was made to make the appraisal of the facts
presented as objective as possible in the circumstances. The
social history was obtained by the social worker in one inter-
view before surgery wherever possible, but after surgery from
those patients admitted as emergencies and operated on imme-
diately. In all these cases the findings at operation were
unknown to the social worker at the time the history was
obtained and assessed. Originally an attempt was made to assess
on a four-point scale each patient's adjustment in three major
areas of social functioning (relationship with parents, adjust-
ment to employment or school, and psycho-sexual adjustment),
but this proved unworkable and eventually the cases were
divided into two groups: (1) those with many social/emotional
problems, and (2) those with few or no social/emotional
problems.

Cornell Medical Index Questionnaire (C.M.I.).-In order to
provide a more objective and measurable assessment of neurotic
tendencies it was decided part way through the study to use the
C.M.I. One-third of these questionaries completed were there-
fore done at the first follow-up interview; the rest were
completed immediately after the social history was obtained.
Follow-up.-This was carried on for not less than 12 months

after surgery or investigations, and in some cases for up to three
years. Efforts were made to interview each patient, but where
this was not possible information was obtained by letter from
the patient herself, or from study of the hospital medical
records, where patients had reattended, or from the general
practitioner. The result was defined as " satisfactory " if the
patient was cured of her abdominal pain and had no new com-
plaints. It was deemed " unsatisfactory " if there were recur-
rence of the abdominal pain and/or additional complaints of
psychosomatic symptoms.

Material

During a period of four years (October 1958 to October
1962) 134 patients between the ages of 15 and 35 were taken
into the study, but 16 were eventually excluded on the grounds
of mistaken diagnosis. Only cases where the final diagnosis was
either proved appendicitis or "pain in the right iliac fossa-
cause unknown" were included.

Results

Age and Operation Findings.-Fig. 1 confirms the findings
of Lee (1961) in that 80% of the cases were below the age of
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25, and of Harding (1962) in that only 40% of the appendices
removed were diseased. Of the elective appendicectomies 11%
were diseased ; of the emergency appendicectomies 5100 were
diseased.

Marital Status.-Of the 118 patients, 85 were single and 33
married. There appeared to be no significant difference in the
clinical finding between married and unmarried women.

Clinical Findings.-Fig. 2 demonstrates that there was a close
relation between the clinical picture and the finding of an
abnormal appendix. It should be noted that there were a small
number of cases with a completely atypical history and equivocal
signs that were found to have acute appendicitis.
Comparison with Male Admissions.-Statistics were obtained

for male admissions to the same surgical service over the same
period. The total number of male admissions was less than
the total number of female admissions, particularly in
age-groups 15-19 and 20-25, but by age-group 30-35 it was in
excess of the female admissions. Analysis and comparison of
findings at operation in the males and females shows 71 00
diseased appendices in the males and 4000 in the females, taking
all the age-groups studied together.

Timing of Admissions.-An attempt was made to discover
whether there is any seasonal incidence in the development of
right iliac fossa pain. It proved impossible to pinpoint
accurately the timing of the onset of the pain in those cases
presenting with several years' history of recurrent attacks.
However, examination of the timing of admission to hospital
with acute symptoms showed a high peak in June/July.

Menstruation.-Menstrual cycles were examined in relation
to the timing of pain in the right iliac fossa. In all cases the
patients could differentiate between dysmenorrhoea and
" abdominal pain." In all but two cases there was no relation
between the menstrual cycle and the attacks of pain. Only one
patient was admitted while menstruating and one during preg-
nancy-both had acute appendicitis. Many of those patients
who complained of recurrent attacks of abdominal pain had
such irregular cycles that it was impossible to establish any
accurate assessment of pain/menstrual relationship.

Social Study.-From Table I it is clear that, in the groups
operated on, young women who have normal appendices
removed have substantially more emotional problems than
young women with diseased appendices (difference significant
beyond the 0.1 00 level).

TABLE I

Few emotional problems
Many emotional problems .

Total

38
53

91

Diseased Normal

i26 (68O,,)
9 (17".,)

35

12 (32%o)
44 (83"0)
56
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Cornell Medical Index Health Questionnaire.-This is
described fully as the accompanying Appendix, and the results
will be seen to follow closely those of the social studies.

Results of Follow-up

Of the 118 patients studied, 112 (95%) were traced.
Relation of Results to Disease.-Table II shows that satis-

factory results were much more likely to follow the removal of
a diseased appendix, while the results were relatively poor in
cases where the appendix was normal (difference significant
beyond the 0.1 00 level).

TABLE II.-Relation of Results to Disease

Diseased appendix ..
Normal appendix

Total ..

No. Followed Satisfactory Unsatisfactory

32 29 (900) 3
55 25 (45%0) 30

87 54 (62°,,) 33

Relation of Results to Social Findings.-Table III demon-
strates that there is an association between emotional problems
and an unsatisfactory result at follow-up (difference significant
beyond the 0.100 level).

TABLE III.-Relation of Results to Social Findings

Total
Followed 0 Satisfactory Unsatisfactory

Few emotional problems .. 37 31 (830o) 6
Many emotional problems .. 50 23 (460o) 27

87 54 (620%) 33

Discussion

We have demonstrated that in those young women who have
had normal appendices removed there is a significantly higher
number with emotional problems than in those with genuine
appendicitis. We have also shown that a high proportion of
these continue to suffer from various symptoms after
appendicectomy.
We have found no evidence to support the theory that these

patients are suffering from pain associated with ovulation or
that the pain might be similar to the testicular pain experienced
by males in frustrated love-making.
A comparison of our findings with those of Chaudhary and

Truelove (1962) in their "irritable colon syndrome" is note-
worthy, for the proportion of their patients suffering from
emotional problems was similar to that found in our study.

EJ NORMAL APPENDICES
DISEASED APPENDICES
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FIG. 1.-Age group and operative findings. A= Emergency admissions. B= Elective admissions. C = Out-patients only. FIG. 2.-Relation
between clinical picture and the finding of an abnormal appendix. A=Classical symptoms and signs of acute appendicitis. B =Atypical
symptoms and signs of acute appendicitis. C= Previous attacks suggesting appendicitis. D = Previous attacks not suggesting appendicitis.
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This suggests that activity in the right colon is the source of
the pain in the right iliac fossa experienced by our patients
and that this activity takes place in response to emotional stress
(Chaudhary and Truelove, 1961).
We do not feel qualified to discuss the psychodynamics of

this syndrome. The highest proportion of our patients were
still adolescent and therefore in an unstable emotional state and
vulnerable to stress. That surgery did not relieve this was made
evident by the number of patients classified as " unsatisfactory"'
at follow-up. This indicates that the finding of a normal
appendix is important clinically and should result in more active
attempts being made to seek for the underlying personal
problem.

Examination of the clinical histories of those patients
admitted as surgical emergencies gives no indication for chang-
ing initial treatment. The number of cases of genuine appendi-
citis found with atypical histories is sufficient justification for
maintaining present policy with regard to surgery in these
circumstances.

In the case of the so-called " chronic appendicitis " presenting
in out-patient departments, there is ground for considering sur-
gery only with the utmost deliberation. The high proportion
of normal appendices removed electively in our series and the
high percentage of " unsatisfactory " results give good reason
for questioning the decision to operate. The difficulty is always
to persuade the patient, her family, and her family doctor that
the removal of the appendix is not the answer to her problems.
In many cases only the removal of the appendix will clear the
way for other therapy.

Summary
A prospective study was made of 118 young women admitted

to hospital as emergencies or seen electively in the out-patient
department complaining of pain in the right iliac fossa. The
diagnosis in all cases was either that of acute appendicitis or
" pain in the right iliac fossa, cause unknown." In addition to
a full clinical assessment, detailed social reports were made on
every case, and in the majority the Cornell Health Medical
Index was also completed. All patients were followed up for
at least one year.

It is suggested that pain in the right iliac fossa in young
women is often due to the " irritable colon syndrome."

It had been hoped that from- this study it would be possible to
discover ways of cutting down the numbers of unnecessary
operations. This has been difficult to achieve while the popula-
tion in general and the medical profession maintain their present
attitude to " appendicitis."
The policy on the aftercare of young women who have had

normal appendices removed should be changed in order to try
to prevent these patients from developing a pattern of illness
as an expression of emotional and social tensions.

We should like to express our thanks to Dr. H. G. H. Richards
for the pathological reports; to Professor W. R. S. Doll, who read
the paper; and to Dr. Brian M. Davies for his advice on the Cornell
Medical Index.
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Appendix. The Cornell Medical Index
The Cornell Medical Index Health Questionnaire (C.M.I.) is
a four-page self-administered inventory for use in general prac-
tice and in out-patient departments. It consists of 195 ques-
tions regarding symptoms phrased in informal language, to
each of which the patient answers " yes " or " no." The ques-
tions have been grouped in eighteen areas from A to R-for
example, respiratory system, genito-urinary system, anxiety -
while a broader division is also used, consisting of areas A-L
(somatic complaints) and M-R (disturbances of moods and
feelings).

Research in the United States by Brodman and his colleagues,
who developed the inventory, has shown that high C.M.I.
scores are associated with neurosis (Brodman et al., 1949, 1951,
1952, 1954). The same has been found by several investigators
in Britain (Culpan et al., 1960; Brown and Fry, 1962;
Hamilton et al., 1962) ; it is of interest that both the A-L and
the M-R scores differentiate between neurotics and normals.
The A-L scores tend to rise with age.

In the present inquiry the C.M.I. was completed by 81
female patients, of whom 60 had had an appendicectomy per-
formed. The total C.M.I. scores for the group with diseased
appendices (N=25) averaged 19.48, while the group with no
appendicular disease averaged 26.28 (difference statistically
significant at the 5% level). The difference showed itself both
in the A-L score (12.52 against 17.20) and in the M-R score
(6.96 against 9.03). Those who had no operation averaged a
total score of 25.95. The best comparable figures available are
for a group of 73 normal women reported by Brown and Fry
(1962) to have average scores of 16.1 on areas A-L, 7.0 on areas
M-R, and a total score of 23.1, though their average age was
higher than for the present sample. A sample of 46 hospitalized
neurotic women averaged a mean total score of 45.6, while a
sample of 21 ambulant neurotic women had a mean score of
34.4. The differences in C.M.I. scores between those with
diseased and those with healthy appendices were most pro-
nounced among the emergency admissions. The average score
of those who were symptomless at follow-up was 21.61. Those
who had continued or new complaints at follow-up had a mean
score of 27.45.
The average score of those adjudged on medical and social

history to have emotional difficulties was 28.12. Those thought
not to have such difficulties-scored on average 17.78.
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