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REVIEW

STUART W McDONALD

SUMMARY
Since the late 1960s, vasectomy has been a popular and widely
used form of contraceptive in Britain for couples who do not
want to have any more children. However, throughout the past
decade there has been considerable concern about the safety
of this procedure. This paper reviews the current opinion on the
possible health considerations associated with this operation
and shows that the latest news is mostly reassuring.

Introduction

VASECTOMY is a popular contraceptive option for couples
who have completed their families. It has been widely used

in Britain since the late 1960s. The failure rate is about 0.2 per
100 women years1 and is mostly caused by spontaneous recanal-
ization.2,3

For some years, and particularly throughout the 1990s, consid-
erable concern has been expressed about the safety of the pro-
cedure. There have been scares about associations with cardio-
vascular disease and cancer of the testis and prostate. In addition,
the local effects on the reproductive tract are not completely
understood and a small percentage of patients develop chronic
epididymal pain or discomfort. Low fertility following vasecto-
my reversal has been a problem that can now often be overcome
by in vitro fertilization techniques. This article reviews current
opinion on all these health concerns and shows that the latest
news is mostly reassuring.

Method
Over the past decade, the author has written a number of papers
on the sequelae of vasectomy and, prior to starting work on the
present article, was already familiar with much of the literature.
For this review, the author’s existing reference database was sup-
plemented by references obtained by a Bath Information and
Data Services (BIDS) computerized search from 1986 to 1996.
All papers showing the word ‘vasectomy’ in the title, keywords
or abstract were considered. For most citations, an abstract was
available. When the title or abstract suggested that the paper was
relevant to the review, the full paper was obtained from the
Glasgow University Library or through the inter-library loans
service. For each article, judgements were made about the scien-
tific basis of the conclusions and the usefulness of the findings
for the review. Care was taken to ensure that, for controversial
topics, both sides of the debate were fairly and adequately repre-
sented. Reference lists cited in papers were scrutinized to ensure
that all relevant papers were included in the review.

Cardiovascular disease
The evidence that vasectomy may predispose to cardiovascular
disease has been reviewed by Campbell.4 In the 1970s, Clarkson
and Alexander claimed that atheromatous plaques in large blood
vessels were more severe in vasectomized monkeys than in
sham-operated monkeys fed standard or atherogenic diets.5,6

Repeat experiments,7,8 in contrast, gave negative findings.
Clarkson et al8 attributed the discrepancy to the small numbers of
monkeys in their earlier work. Other studies have shown evi-
dence of increased arterial disease in vasectomized monkeys,9

rabbits,10 and rats11 fed an atherogenic diet.
Alexander’s group12 also claimed that the ophthalmic arteries

more commonly showed disease in vasectomized patients, but a
second investigation again gave negative results.13 The contro-
versy about an association between vasectomy and atheroma
continued through the 1980s, and Campbell et al,14 using
Doppler ultrasound techniques, indicated that vasectomized
patients may have a higher risk of peripheral artery disease.
However, this finding may have arisen from inadequate match-
ing of blood pressure between patients and controls.  

In recent years, several long-term studies of vasectomized
patients have produced no evidence of increased cardiovascular
disease;15-19 indeed, it may be less common in the vasectomized
population.15, 17, 19 It is difficult to reconcile the results of these
studies with the observations of arterial disease in vasectomized
animals fed an atherogenic diet. While the news from the human
studies is reassuring, continued monitoring is essential, particu-
larly now that the first cohorts of vasectomized patients are
reaching retirement. Generally, diabetic patients are at high risk
of vascular problems. The effect of vasectomy in this group has
not been specifically studied but there are no reports of adverse
effects, although a small amount of experimental work has indi-
cated that vasectomy promotes arterial disease in diabetic mon-
keys.20, 21

Testicular cancer
A link between vasectomy and testicular cancer has not been
substantiated. Thornhill et al22 and Cale et al23 thought that
vasectomy might accelerate the growth of testicular tumours.
Thornhill et al,22 in a five-year review of Irish health statistics,
found three patients in whom a relatively uncommon variety of
testicular cancer had been diagnosed within a few weeks of
vasectomy. Cale et al,23 in an industrial area of Scotland, found a
cluster of eight men also diagnosed as having testicular cancer
shortly after vasectomy, but did not report the histological type.
Subsequent large studies by Nienhuis et al,18 Hewitt et al,24 and
Moller et al,25 however, have found no evidence that vasectomy
predisposes to cancer of the testis. In addition, Moller et al25

found nothing to support the suggestion that vasectomy might
accelerate the growth of early testicular cancers.

Prostate cancer
Concern about an association between vasectomy and cancer of
the prostate intensified in 1990 with the publication of two case-
control studies in the United States (US),26,27 which supported an
earlier report of such a link.28 Since then, several other American
case-control studies29-32 and prospective and retrospective cohort
studies33,34 have been published. In addition, a letter has been
printed summarizing the results of an unpublished case-control
study.35

The aetiology of prostate cancer remains poorly understood.36

In developed countries it is the third commonest malignancy in
men, after lung and colorectal carcinomas. The increase in the
risk of developing prostate cancer after vasectomy, as estimated
in each of the above studies, is summarized in Table 1.
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Several studies27,28,30,33-35 have indicated that the risk of devel-
oping prostate cancer after vasectomy may be doubled in the
long term. Guess37 has reviewed possible biases in these studies.
In contrast, the work of Sidney et al,29 and the most recent stud-
ies by Rosenberg et al31 and John et al,32 have indicated no asso-
ciation of prostate cancer with vasectomy.

All the above studies were conducted in the US, where
prostate cancer is common. There is little information about a
link between vasectomy and prostate cancer from other parts of
the world. Hsing et al38 reported an increased risk of 2.0–6.7
times in a case-control study of vasectomized men in China,
where prostate cancer is infrequent. However, the authors were
concerned about detection bias in their study. It is reassuring to
note that the only studies from Europe, retrospective cohort stud-
ies using record linkage in Britain and Denmark, have not detect-
ed any association between vasectomy and prostate cancer.18, 25

The debate is unresolved. The fact that an association between
vasectomy and prostate cancer is not proven has been endorsed
by a World Health Organization working party.39 Even if a rela-
tionship between vasectomy and prostate cancer is proven, fur-
ther investigation would be required to determine if vasectomy
causes prostate cancer or whether vasectomized men are more
exposed to the real causal agent.36 Possible mechanisms by
which vasectomy might cause prostate cancer are speculative,
but might involve hormonal changes, immunological responses
or failure of growth inhibitors to reach the prostate owing to
obstruction of the reproductive tract.40

Since 1990, several studies have suggested that prostate cancer
might be up to twice as common in vasectomized men.27,28,30,33-35

When advising patients considering vasectomy, it might be use-
ful to give perspective to the possible risk. Prostate cancer
remains a disease of elderly men; in the 65–74 age group, about
3 men per 1000 in Britain develop prostate cancer in a year. The
mortality rate from prostate cancer in this age group is about 1
per 1000. If the risk were doubled for vasectomized men in the
United Kingdom, this would mean that 6 vasectomized men per
1000, aged 65–74, would be expected to develop prostate cancer
per year. The chances of dying from another cause during the
course of a year at this age are five times greater.41

Local effects on the reproductive tract
The effects of vasectomy on the reproductive tract itself are not
fully determined. They are difficult to study in man, and animal

models have been invaluable in deepening the understanding of
possible local sequelae. The local effects of vasectomy show
marked variations between species.

Pressure in the reproductive tract
Following vasectomy, the testis continues to produce spermato-
zoa and fluid which pass into the obstructed epididymis and duc-
tus deferens and cause a rise in intraluminal pressure. Evidence
from studies using hamsters indicates that the rise in intraluminal
pressure occurs in the tail of the epididymis and the obstructed
ductus deferens;42 the peristaltic activity of myoid cells around
the epididymal duct is probably responsible for preventing a
pressure rise in the duct closer to the testis. The result of this rise
in pressure depends on the species. In rabbits and guinea pigs,
the lower epididymis may become grossly distended.43,44 In con-
trast, rats and hamsters show little distension but exhibit early
rupture at the epididymal tail or vasectomy site, with a leakage of
spermatozoa into the surrounding tissues.42,45,46 The extravasated
spermatozoa form a chronic inflammatory mass: a sperm granu-
loma. Howards and Johnson42 have shown that, in hamsters,
granuloma formation returns the intraluminal pressure to preva-
sectomy values. In vasectomized men, distension of the epididy-
mal duct occurs in most patients,47-49 and granuloma formation is
common.47,50

Sperm granuloma
Sperm granulomas are cream-coloured ovoid or irregularly-
shaped masses which, on histology, resemble the granulomas of
tuberculosis.51 The chronic inflammatory response is probably
stimulated by fatty acids, released from degenerating spermato-
zoa, which are similar to the mycolic acid of tubercle bacilli.52

The lesions consist of a mass of degenerating spermatozoa sur-
rounded by a layer of macrophages, surrounded in turn by a layer
of vascular connective tissue rich in lymphocytes and plasma
cells.53 They are important sites of sperm phagocytosis53 and of
presentation of spermatozoal autoantigens to the immune
system.54 They are likely to be responsible, at least in part, for
the stimulation of the antisperm antibody production seen in
about 60 per cent of patients following vasectomy.55,56

Immune response to spermatozoa
Spermatozoa are autoantigenic because they first form at puber-
ty, long after immunological tolerance to other body components

Table 1. The estimated increase in risk of developing prostate cancer after vasectomy in various studies.

Study Relative risk Long-term risk

Honda et al 28 1.4 2.2 after 20–29 years
4.4 after 30 or more years

Rosenberg et al26 5.3 (non-cancer controls) No further increase 
3.5 (cancer controls) in risk in long term

Mettlin et al27 1.7 2.2 after 13–18 years

Sidney et al29 No risk detected No risk detected

Spitz et al35 1.6 2.2 after 27 years

Hayes et al30 None overall In whites: 1.7 after 20 years, 2.2 if 
under 36 years of age at vasectomy.

In blacks: no risk detected

Giovannucci et al33 1.56 1.85 after 22 years

Giovannucci et al34 1.56 1.89-2.06 after 20 years

Rosenberg et al31 No risk detected No risk detected

John et al32 No risk detected No risk detected
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has formed. Normally, spermatozoal antigens are isolated from
the immune system by epithelial barriers along the reproductive
tract, but these may be damaged following vasectomy.57 Serum
antisperm antibodies are well-documented in vasectomized
men.55,56 Evidence from the rat suggests that the immune
response is mediated via the regional lymphatics and lymph
nodes rather than via the blood vessels and spleen.46,58

Information on cell-mediated immunity to spermatozoal
autoantigens is scant but, in vasectomized rats and sheep, helper
T-lymphocytes are found in the granuloma wall.53,59 In vasec-
tomized rats, the regional testicular lymph nodes show a little
enlargement of the thymus-dependent cortex58 and there are
changes in the distributions of helper and cytotoxic T-lympho-
cytes in the epididymal epithelium and interstitium.60

Adverse effects of antisperm antibodies
Antisperm antibodies are implicated in the low success of vasec-
tomy reversal.61,62 Even in the best units, the results of microsur-
gical vasovasostomy can be disappointing. Patency and pregnan-
cy rates decrease with time after vasectomy. With a reversal up
to three years after vasectomy, about 97% of patients regain
spermatozoa in the ejaculate and about 76% are fertile. With a
reversal 15 or more years after vasectomy, only about 71% of
patients show spermatozoa in the ejaculate and only about 30%
are fertile.63 Spermatozoa can be agglutinated or immobilized by
antisperm antibodies gaining access to the reproductive tract.
Attempts were made to improve fertility in these patients by
treatment with anti-inflammatory drugs,62 but recently the tech-
nology has become available to overcome the problem by in
vitro fertilization.64-66

As well as impairing spermatozoal function, there is unproven
speculation that antisperm antibodies could lead to systemic dis-
ease. Those concerned about increased cardiovascular disease
following vasectomy believed that atheroma could be caused by
circulating immune complexes of spermatozoal antigens and
antisperm antibodies damaging blood vessel walls.5 There was
also worry that such immune complexes could deposit in kidney
glomeruli and cause renal damage. Despite some evidence of
immune complex deposition in renal glomeruli of vasectomized
rabbits and monkeys,67,68 no increased incidence of kidney or
other auto-immune disease has been found in man.19

Allergic reactions to protamine are a possible risk of antisperm
antibody formation following vasectomy. Many antisperm anti-
bodies are raised against protamines, a group of proteins found in
spermatozoal nuclei.69 Salmon protamine is administered to
reverse the anticoagulant effect of heparin in patients undergoing
cardiac catheterization and cardiothoracic or vascular surgery.
There is a potential risk that the protamine might interact with
the antibodies and produce an adverse reaction. A case of ana-
phylaxis has recently been reported in a vasectomized patient
having cardiothoracic surgery,70 but it is unclear whether the
vasectomy was responsible.71

Effect of vasectomy on the testis
The effect of vasectomy on the testis in man and animals is con-
troversial. Many researchers and clinicians have believed that
vasectomy has no effect on the testis. This is not so. Several
groups have reported histological changes in testicular biopsies
from vasectomized men.72-79 Despite the abnormalities, some of
these men have been fertile after vasectomy reversal.75,77,78 The
presence of interstitial fibrosis in biopsy specimens collected at
vasovasostomy may indicate a poor prognosis for subsequent fer-
tility.77 Jarow et al79 were unable to show any correlation
between the presence of serum antisperm antibodies and testicu-
lar damage. The mechanism by which testicular changes occur

after human vasectomy is unknown. Animal models have been
particularly useful in illustrating possible ways in which the
testis might be affected. 

Temporary depression of spermatogenesis. Temporary depres-
sion of spermatogenesis following vasectomy is reported in dogs,
and is perhaps the result of raised intraluminal pressure.80-83

Normal function seems to return after a few weeks.80,82 83

Obstruction of head of epididymis. Following vasectomy, an
association between degeneration of seminiferous tubules and
sperm granuloma formation in the epididymal head has been
reported in the vasectomized rabbit, hamster,43 and rat.84 It seems
that granulomas in the epididymal head are unable to accommo-
date the spermatozoa and fluid produced by the testis. The conse-
quent rise in intraluminal pressure damages the seminiferous
epithelium and leads to tubular degeneration and collapse. In the
rat84 there was good evidence that the atrophy was the result of
elevated pressure, as some testes were tense, blanched, and
swollen to about twice their normal size. Clearly, human testes,
having a much tougher tunica albuginea, do not show such
marked swelling after vasectomy, but the possibility that they
show pressure-mediated damage has not been excluded.

Autoimmune orchitis. In addition to mechanical damage, vasec-
tomy may induce autoimmune orchitis. In this condition, a cell-
mediated immune response to spermatozoal antigens generates
T-lymphocytes which invade and destroy the seminiferous
epithelium. Tung85 reported autoimmune orchitis in vasec-
tomized guinea pigs. In contrast, Muir et al86 considered that the
tubular damage in their material probably had a mechanical aeti-
ology. Recent work87-89 on guinea pigs three years after unilateral
vasectomy has shown that testicular damage was confined to the
vasectomized side, and that only some of the atrophic testes
showed lymphocyte infiltration. These findings suggest that the
damage was primarily mechanical but that it stimulated a subse-
quent immune response. 

Immune complex deposition. Bigazzi et al90 have detected
immune complexes containing antisperm antibodies in the base-
ment membrane of the seminiferous epithelium of vasectomized
rabbits. The significance of this finding for the health of the testis
has not been determined.

Testosterone production. The effect of vasectomy on interstitial
cell function is poorly documented and has received little atten-
tion in recent years. Evidence on hormone levels has been con-
flicting but there is a general consensus that they are within the
normal range following vasectomy.91 Wild claims have been
made that vasectomy lowers testosterone production and leads to
premature ageing92 or erectile dysfunction;93 these claims are
without sound scientific foundation. Psychological problems fol-
lowing vasectomy may, however, lead to erectile dysfunction94.

Effect of vasectomy on the epididymis and obstructed duc-
tus deferens
The effect of vasectomy on the human epididymis and ductus
deferens has recently been reviewed in detail.95 Surgeons report
that dilatation of the epididymal duct after vasectomy is com-
mon.47-49 Granulomas at the vasectomy site are occasionally trou-
blesome but often relieve intraluminal pressure and, by reducing
epididymal disruption, improve the success of vasectomy rever-
sal.96 Ultrasound scans of the scrotum have shown that epididy-
mal enlargement and cyst formation frequently follows vasecto-
my;97,98 the cysts were likely to have been sperm granulomas.
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Sperm granuloma formation in the epididymis can disrupt the
continuity of the epididymal duct and impair the chances of suc-
cessful vasectomy reversal.99 Work in rats has indicated that
sperm granulomas increase in number with time after vasectomy,
and form progressively closer to the testis.100

Animal models, particularly in rats, rabbits, and guinea pigs,
have also been useful in suggesting why some men show more
epididymal distension and granuloma formation than others. In
the vasectomized rat, distension of the reproductive tract is mini-
mal and the sperm escape into a large granuloma at the vasecto-
my site or lower epididymis.46 In contrast, rabbits43 and guinea
pigs44 may show gross distension of the epididymal duct and
minimal granuloma formation. Certain guinea pigs, however,
show neither gross distension nor granuloma formation, but do
show many intraluminal macrophages.44 These macrophages
probably degrade the spermatozoa to soluble products which are
absorbed by the epididymal lining, thus preventing distension
and granuloma formation. Intraluminal macrophages are also
seen in other species including man.101,102 It is likely, but still not
proven, that those patients with little epididymal distension or
granuloma formation show intraluminal phagocytosis of sperma-
tozoa by macrophages.

Chronic intrascrotal pain and discomfort
Epididymitis has been reported in up to 6% of vasectomized
patients.2,103-108 This is not usually caused by infection and is
often called ‘congestive epididymitis’. The subject has recently
been reviewed by McDonald.95 The pain is usually a dull ache in
the scrotum, which may be exacerbated by sexual excitement and
ejaculation. The symptoms usually occur in the first few months
after vasectomy and are associated with distension and granulo-
ma formation in the epididymis and ductus deferens. There is no
report of the testis itself being painful after vasectomy. 

While many patients develop structural changes in the repro-
ductive tract after vasectomy, only a minority experience dis-
comfort. The pain may result from scar tissue forming around
small nerves.109,110 The condition usually settles with conserva-
tive management; anti-inflammatory drugs such as ibuprofen and
indomethacin may be useful,105,108,110-112 as may a scrotal
support.108,112 Occasionally the symptoms fail to settle and there
is progressive induration, tubular distension, and granuloma for-
mation in the epididymis. This chronic condition is often called
‘post-vasectomy syndrome’ and may require excision of the epi-
didymis and obstructed ductus deferens.110,113

Conclusion
When counselling patients considering vasectomy, it remains
paramount that they are advised that it is frequently not possible
to reverse a vasectomy, and that attempts to do so may require
techniques that cannot be funded by the National Health Service.
Patients should be warned that a small number of people experi-
ence scrotal discomfort in the longer term following vasectomy,
but that this usually soon settles. They should be told that, while
some studies have suggested a small increased risk of prostate
cancer after vasectomy, it is not proven, and that several surveys,
including two of the most recent, have detected no increase in
risk. They can be reassured that any other health scares about
which they may have read or heard are without foundation.
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