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Summary

Animal experiments have suggested that vasectomy may
disturb the endocrine function of the testis. To explore
this possibility in man blood was obtained from 277 men
who had undergone vasectomy up to six years earlier or
who were about to undergo the operation. Mean plasma
testosterone concentrations seemed to be slightly higher
in those who had undergone vasectomy than in the pre-
operative group, although this difference was not statisti-
cally significant. There was no significant difference
between these two groups in the concentrations of
luteinising hormone, follicle-stimulating hormone, pro-
lactin, or oestradiol.

Introduction

During the past decade millions of men have undergone vasec-
tomy, but there have been surprisingly few studies of the physi-
cal sequelae of the operation. Recently three groups of workers
reported decreased testicular hormone production after vasec-
tomy in rats.1-3 These results have emphasised the need for
studies of the possible long-term effects in man. We report
here the hormonal findings from an epidemiological study of
men before and after vasectomy.

Attempts to see a man were stopped immediately if he objected to the
study. Men were generally seen in the early evening. They completed
a questionnaire and were interviewed and examined before blood was
taken. Plasma was separated quickly, stored at -20°C, and sent to
the laboratory in batches containing specimens from each group of
subjects.
The plasma concentrations of follicle-stimulating hormone (FSH),

luteinising hormone (LH), and prolactin were measured by double
antibody radioimmunoassay techniques. The radioimmunoassays for
testosterone and oestradiol-17, have been described elsewhere.4 6

Results

Subjects studied-The 100 men in the pre-vasectomy group were
all traced and seen. Of the 210 men who had undergone vasectomy,
188 were seen, eight refused to participate, six had emigrated, five
were traced but not seen, and three could not be traced. The pro-
cess of follow-up was sometimes so protracted that the interval
between operation and interview was longer than intended. It was
therefore necessary to redefine the groups for analysis according to the
actual time that had elapsed since vasectomy. Some of the charac-
teristics of the men in these groups and in the pre-vasectomy group
are summarised in table I. As expected, mean age tended to increase
with time since the operation, but the groups were reasonably com-
parable in height, weight, and age at first intercourse. Men who
had undergone vasectomy at least five years earlier tended to have had
more children. This presumably reflects a reluctance in the past to
perform the operation on men with small families.

Methods

Five groups of men were selected, comprising 100 about to have a
vasectomy and 210 who had already undergone the operation (50 six
months earlier, 50 one year earlier, 50 two years earlier, and 60 five
years earlier). The pre-vasectomy group was selected from the waiting
list and the next three groups from the operation register of the
Elliot-Smith Clinic in Oxford. The fifth group was selected from the
operation register of the Simon Clinic in Swindon, where vasectomy
was first undertaken at an earlier date than in Oxford. Men were
identified consecutively by operation date, but towards the end of the
study every other man aged under 40 was excluded from the pre-
vasectomy group to increase the proportion of older men in this group.
With the approval of general practitioners men were sent a letter

inviting them to attend the clinic. Those who ignored three appoint-
ments were interviewed in their homes whenever this was possible.
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TABLE I-Characteristics of the groups

Characteristic

No of patients ..
Mean age at interview (years).
Mean age at first intercourse

(years)
Mean No of children ..
Mean height (cm)
Mean weight (kg)

Pre- Post-vasectomy groups
vasectomy Time since operation (years) Total

group <1 1-2 3-4 > 5

100 28
35-5 37-5

18-8 19 0
2-4 2-7

174-8 174-2
77-1 71-1

66 47 47
36-9 40 3 41-5

19-2 19-4 19-1
2-7 2-5 3-2

176-0 172-5 174-8
76-4 78-1 74 9

288
37-8

19-1
2-6

174-5
76-2

Plasma hormones-Blood specimens were obtained from 277 men.
The distributions of hormone values were positively skewed, so
logarithmic transformation was carried out before analysis. Geometric
means of plasma hormone concentrations, together with the results
of analysis of variance, are presented in table II. Mean plasma testo-
sterone was lower in the men before operation than in the post-
operative groups, but the difference was not statistically significant.
There was no significant heterogeneity among the groups in mean
plasma concentrations of LH, FSH, prolactin, or oestradiol.

Discussion

It will never be possible to conduct randomised controlled
trials of vasectomy, so inferences must be drawn from imper-
fectly controlled observations and animal experiments. Prospec-
tive studies of long-term effects in man are desirable, but they
will take some years to complete. Despite the limitations of our
cross-sectional approach, the results are reassuring. Any major
changes should have been evident in a study of this size.
The mean testosterone concentrations in this study were

lower than the mean previously reported for normal men using
the same method of estimation.4 This is probably because blood
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TABLE Ii-Plasma hormone levels (geometric means) in groups of men before and after vasectomy. Standard errors ofmean log10 concentrations aregiven in parentheses.

Post-vasectomy groups Variance ratio*
No of Pre-vasectomy Time since operation (years)

Hormone estimations group All five Before vasec-
<1 1-2 3-4 >5 All times groups t vasectomy

Testosterone (nmol/1) 277 9-1 (0 015) 11-4 (0-028) 9-8 (0 023) 9-9 (0-035) 9-4 (0-031) 10-0 (0-015) 1 73 3-06
LH (jig LER-907/1) 269 57-9 (0 020) 59 0 (0-036) 56-4 (0 024) 57-5 (0 035) 60-7 (0-031) 58-2 (0-015) 0-18 0-002
FSH (ug LER-907/1) 266 87-1 (0 025) 83-2 (0-038) 94-0 (0 026) 98 9 (0 026) 95 3 (0 034) 93-8 (0-015) 0-86 1-30
Prolactin (,ug/l) .. 258 12-4 (0 033) 9-4 (0-063) 12-6 (0 038) 11-4 (0 054) 15-1 (0-048) 12-3 (0-025) 1-84 0-005
Oestradiol-17~ I(pmol/l) .. .. 276 96-8 (0-017) 93 7 (0 032) 87-4 (0 020) 94-6 (0 025) 92-4 (0 027) 91-4 (0-013) 0-69 1-45

* To achieve 500 level of significance variance ratio would have to exceed 2-40 for comparison of five groups and 3-87 for comparison of two groups.
Conversion: SI to traditional units-Testosterone: 1 nmol/l 28-8 ng/100 ml. Oestradiol-17 3: 1 pmol/l 0-272 pg/ml.

specimens were taken in the evening, when testosterone con-
centrations are generally lower than during the day.6 7

Previous studies oftesticular endocrine function at one month8
and up to three months 9 after vasectomy have not shown
significant changes. Smith et all0 followed men for up to a year
after the operation, but over a quarter of their subjects were
either excluded or untraced. They reported a significant increase
in both mean plasma testosterone and LH after vasectomy; in
our study mean testosterone concentrations (though not LH
levels) were slightly higher in men who had undergone vasec-
tomy.

If testosterone levels really are higher after vasectomy several
explanations are possible. Firstly, there may be an increased
frequency of intercourse after the operation, and this may affect
testosterone secretion." Secondly, psychological stress may
suppress plasma testosterone;'2 expectation of the forthcoming
surgery might therefore lower the preoperative testosterone
concentrations. Finally, there may be an actual increase in
Leydig cell population after vasectomy. Although the results of
animal experiments are not consistent, hyperplasia of Leydig
cells after vasectomy has been suggested,"3 14 and Gupta etall5
recently reported a similar histological change in some humans.

Clearly the endocrine effects of vasectomy remain uncertain,
and, although our results are reassuring, long-term prospective
studies are essential.
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The retroverted gravid uterus and its effect on the
outcome of pregnancy
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Summary

Among 1954 pregnant women who booked before the end
of the 14th week of gestation the uterus was retroverted
in 220 (11 20/%). The incidence of bleeding in early preg-
nancy and spontaneous abortion was significantly higher
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in the retroverted group. Only three patients (1-4%) with
a retroverted gravid uterus developed acute retention of
urine. Patients with retroverted uteri did not have a
higher incidence of previous infertility, nor any increase
in the incidence of common obstetric abnormalities.

Introduction

The retroverted gravid uterus is now thought to cause fewer
problems than was once believed, and its importance as a
contributory factor in infertility and abortion has been the subject
of changing opinion.1-3 It is no longer thought to be associated
with a higher incidence of abortion but this view is largely
based on the results of a small series of cases4; furthermore, this
contention has never been statistically proved.5 We sought to
clarify whether retroversion of the uterus in early pregnancy was
associated with a significantly higher incidence of abortion when
compared with pregnancies occurring in women with a normally
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