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not only for leukaemia but for several other cancers, including
cancer of the brain and nervous system, skin, and prostate and
lymphomas. (Three regional American studies of mortality
among veterinary surgeons from California,3 Missouri,4 and
Illinois5 were too small for detailed analysis of different cancers.)
The reason for the difference in findings between the American
and British studies is not clear. It may be relevant, however, that
the American study did not ascertain all deaths in a defined
population, as this study did, but consisted of a proportionate
analysis of deaths noted in the obituary columns of the Journal
of the American I eterinary Medical Association. As the authors
pointed out, the proportionate mortality from certain causes can
be inflated if other diseases have a reduced mortality, a frequent
observation among professional groups. Another possible bias is
differential reporting of deaths from cancer to the American
Veterinary Medical Association compared with deaths from other
causes.

Mortality from respiratory diseases among British veterinary
surgeons is low, whether compared with the national mortality
(ratio of observed to expected deaths 0A46) or with the mortality
in social class I (ratio 0-75). Mortality from lung cancer was
slightly higher than that in social class I, and although this was
not statistically significant, it does not encourage the view that
the deficiency of deaths from respiratory diseases is attributable
simply to not smoking. Many veterinary surgeons live in rural
districts with no atmospheric pollution, and this may play a part.
Cook and Dowling suggested that dogs may play a part in the

aetiology of multiple sclerosis.6 In view of the greater than
average contact by veterinary surgeons with dogs it is relevant
that no excess mortality from multiple sclerosis was observed in
this study (two observed deaths, 1-9 expected), a finding that is
in keeping with more recent work.7 An increased risk of zoonotic
infections and of injuries while handling animals is well known8

but was not reflected in the underlying causes of death in this
study, although brucellosis was mentioned incidentally on two
death certificates and two deaths were due to riding accidents. No
support was found for the hypothesis that veterinary surgeons
may be at increased risk of death from cancer because of
exposure to oncogenic viruses in the course of their work.
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Mary Hall, Carol Hermon, and Angela Balkwill; to Mr R Marshall and
other staff of the Royal College of Veterinary Surgeons; to the Office
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Campaign for its financial support.
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Precancerous lesions of the cervix uteri in infertile women

N HOLST, T ABYHOLM

Abstract

A study of 318 patients with tubal infertility and a control
group of 200 unselected infertile women yielded 14
(4 4%) and 1 (0-5%), respectively, with precancerous
lesions of the cervix uteri. The one patient in the control
group with severe dysplasia was later shown to have
tubal infertility. The overall incidence of premalignant
lesions of the cervix uteri as reported to the National
Cancer Registry of Norway was 01% for the age group
and period studied.
Women with tubal infertility represent a small but

comparatively high risk group for the development of
precancerous lesions of the cervix uteri.
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Introduction

In Norway cervical neoplasia is the most common cancer of
the female reproductive tract. Each year about 400 new cases
of invasive cervical cancer and 800 to 900 cases of severe
dysplasia and carcinoma in situ of the cervix uteri are reported
to the National Cancer Registry.' Some 70% of these are in
women aged 20-39 years. Cervical neoplasia is of special interest
because it may be detected early by cytological screening.
Hence defining populations at high risk of developing cervical
cancer would help in reducing the incidence of the disease.

Several aetiological factors have been postulated in cervical
carcinogenesis. There is much evidence suggesting that a sexually
transmitted virus-for example, herpes simplex virus-may be
implicated.'4 The virus of condyloma accuminatum is also
reportedly associated with cervical neoplasia.5 Other sexually
transmitted diseases that have been postulated as a factor
include syphilis, gonorrhoea, and trichomoniasis and genital
infections with mycoplasma, chlamydia, and cytomegalovirus.3-8
Also associated with an increased risk of the disease are early
age at first intercourse and early age at first marriage, multiple
sexual partners and multiple marriages, great coital frequency,
multiparity, and low social class.3 6 9 A circumcised male partner
is reportedly associated with a low risk of cervical cancer.3 6
An increased risk from oral contraceptives has not been proved.'0

In women with tubal infertility many of these risk factors
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may be present. Tubal infertility is usually a result of pelvic
inflammatory disease and hence is associated with agents that
may predispose to cervical neoplasia. These women may
therefore represent a population at high risk of developing the
disease.
We report a study aimed at ascertaining the incidence of

premalignant and malignant lesions of the cervix uteri in women
with tubal infertility. As controls we studied an unselected
group of infertile women.

Patients and methods

The study group comprised 318 patients who between 1975 and
1979 underwent laparotomy in the infertility clinic of our department
because of tubal infertility. Patients with endometriosis were excluded.
Before operation all couples underwent a complete routine investiga-
tion for their infertility. This included cytological smears from the
cervix and diagnostic curettage. When dysplastic or precancerous
changes were suspected colposcopy and biopsy were performed. In
patients without obvious disease cytological follow up was performed
by us in only one third of cases, the remainder being referred back
to their own physician or gynaecologist.
The records of all 318 patients with tubal infertility were studied

and the incidence of histologically verified dysplastic changes and
carcinoma in situ noted. As controls we studied an unselected group
of 200 infertile women who in 1980 underwent diagnostic curettage
as part of the routine evaluation of infertility. The records of these
patients were also studied and the incidence of dysplasia and car-
cinoma in situ diagnosed by cervical biopsy noted. There was no
difference between the study group and controls in age, duration of
infertility, and parity.

Results

The table shows the numbers of patients in the two groups with
dysplastic changes and carcinoma in situ of the cervix uteri. No case
of invasive cancer was diagnosed. A total of 31 patients in the study

Patients with dysplasia and carcinoma in situ of cervix uteri

Study group of women Unselected control group
with tubal infertility of infertile women

(n = 318) (n = 200)

No %0 No 0/

Slight dysplasia 7 2-2 0
Moderate dysplasia 10 3-1 1 0 5
Severe dysplasia 8 2-5 1 0 5
Carcinoma in situ 6 1.9 0

Total 31 9-7 2 1.0

group (9 7%) had dysplasia (slight, moderate, or severe) or carcinoma
in situ. True precancerous lesions (severe dysplasia and carcinoma in
situ) were diagnosed in 14 (4-4%). In all of these patients a conisation
was performed. In the 17 patients (5-3%) with slight and moderate
dysplasia cryosurgery was performed. Later cytological smears were
normal in all 31 patients.
Of the control group of 200 unselected infertile women, two were

found to have dysplasia of the cervix uteri. In one patient this was
moderate and in the other severe. No case of carcinoma in situ or of
invasive cancer of the cervix uteri was diagnosed. Further evaluation
of infertility in the two patients with dysplasia showed tubal infertility
in both. A total of 41 patients in the control group were found to
have tubal infertility (20 5%).

Discussion

All of our patients in the study and control groups were
between 20 and 39 years old. During 1975 to 1979 a total of
3058 cases of severe dysplasia and carcinoma in situ in women
aged 20-39 were reported to the National Cancer Registry of

Norway.' This represents an incidence of 112 cases per 100 000
women of that age, or O-I%. In our study group the incidence
of severe dysplasia and carcinoma in situ was 4-4%/'. Although
the study group was relatively small (318 patients), the results
suggest that women with tubal infertility have a definitely
increased risk of developing premalignant lesions of the cervix
uteri. The cause of the precancerous lesions in these patients is
likely to be pelvic inflammatory disease, which is known to be
associated with cervical neoplasia.3 6--

Among 200 unselected infertile controls, one patient had a
cervical precancerous lesion (severe dysplasia) and one moderate
dysplasia. Both patients were found to have tubal infertility,
which suggests that infertile women who do not have tubal
disease do not have an increased risk of premalignant changes.
Most of our patients were from urban districts in eastern

Norway. In reports to the National Cancer Registry the region
had a somewhat higher incidence of cervical malignancy than
the rest of Norway. This, however, does not explain the highly
increased rate of premalignant lesions in patients with tubal
infertility.
Each year in Norway some 3000 new couples seek help fQr

infertility, and in about a quarter of these the cause is tubal."1
Given our results, we should expect a diagnosis of severe
dysplasia or carcinoma in situ to be made in 4-5%' of these
patients-that is, in about 35 new patients each year. Hence
roughly 6% of cases of precancerous lesions of the cervix uteri
in women aged 20-39 years reported each year to the National
Cancer Registry will be associated with tubal infertility. This
emphasises that women with tubal infertility represent a small
but high risk group for the development of premalignant
lesions of the cervix uteri.

It is of great importance to be aware of these high risk
patients and include precautionary measures-cytological
smears and colposcopy-as part of the diagnostic procedure. In
our study no case of invasive cancer occurred. Rigorous follow
up of the patients, however, might disclose such cases and cases
of later developing precancerous lesions.
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Correction

Epileptic seizures in a population of 6000-I: Demography,
diagnosis, and classification, and role of the hospital services
Two errors occurred in this article by Drs D M G Goodridge and S D

Shorvon (3 September, p 641). The lifetime prevalence of epilepsy, excluding
single seizures, in this population was 16-7 per 1000 and not 17 per 1000 as
stated, and in table I the present study prevalence rate should have read
20-3, not 20-5.
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