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Introduction Following vasectomy, azoospermia may not be achieved and rare non-motile sperm (RNMS)
may persist in the semen. International guidelines vary in management of this finding. Giving ‘special
clearance’ enables vasectomy to be considered a success despite the presence of RNMS. The latest 2016
British guidelines require two centrifuged semen samples with RNMS in order to give special clearance.
We investigate the impact of these latest recommendations.

Material and methods Retrospectively, patients who underwent vasectomy between 2014 and 2018 were
assessed. The patient sample was divided into two groups, pre- and post-implementation of the new guide-
lines. The primary outcome measures were (i) total number of post-operative semen samples submitted,
(i) post-vasectomy semen analysis (PVSA) outcomes, and (iii) the numbers issued special clearance.

Results Implementation of the updated guidelines increased detection of RNMS from 18% to 27%

(p <0.01) and increased use of repeat testing. In the two year period prior to implementation, no
patients required special clearance, however, once implemented, it was offered to 10 patients. Further-
more, there was a 5-fold increase in PVSA processing costs. The first post-vasectomy semen sample
demonstrated azoospermia or RNMS in 97.5% of patients.

Conclusions British guidelines are more resource intensive, result in prolonged follow-up with increas-
ing rates of special clearance. The European Association of Urology permits clearance, not special
clearance, after a single non-centrifuged sample demonstrating azoospermia or RNMS. Bringing British
recommendations in-line with European guidance would enable clearance in up to 97.5% of patients
following a single sample at 12 weeks.

INTRODUCTION

Vasectomy was performed 9 582 times in 2017/18
by the United Kingdom’s National Health Service
and is the sole form of contraception for 42 mil-
lion couples worldwide [1, 2]. Vasectomy involves
removal of a portion of the vas deferens and pro-
cedural success is traditionally confirmed when
azoospermia is demonstrated on post-vasectomy
semen analysis (PVSA). Clearance of the distal vas-
sal segment of spermatozoa occurs by ejaculation
and PVSA is performed when clearance of remain-
ing spermatozoa is likely to have been achieved.
Confirmation of azoospermia permits ‘clearance’,
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allowing patients to rely on the vasectomy for con-
traception.

The persistence of non-motile sperm in the semen
poses a challenge to the surgeon hoping to give
clearance. Rare non-motile sperm (RNMS), defined
as <100 000/ml of semen, traditionally precludes
giving clearance, rather, ‘special clearance’ may be
used permitting a patient to rely on vasectomy for
contraception despite the presence of sperm.

More stringent methods of assessing clearance
do not necessarily reduce the risk of future pater-
nity. Indeed, the late failure rate for patients previ-
ously confirmed as having undergone a successful
vasectomy is small, only 1 in 2000 [3]. There is also
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no indication that the presence of RNMS and use of
special clearance increases this risk of paternity [3].
This fact is reflected in the guidelines of both the Eu-
ropean Association of Urology (EAU) and American
Urology Association (AUA) that no longer use spe-
cial clearance and instead give clearance if a single
semen sample demonstrates azoospermia or RNMS
at 12 weeks [4, 5].

The British guidelines on PVSA have promoted cen-
trifugation for samples demonstrating azoospermia
on traditional analysis since 2002 [6]. Revisions for
the 2016 guidelines recommended more stringent
measures in determining vasectomy success. Clear-
ance requires a single semen sample at 12 weeks
demonstrating azoospermia, however, this sample
must be centrifuged [7]. Special clearance requires
two consecutive centrifuged samples demonstrating
RNMS [7]. In this study, we examined the clinical
implications of these newer, more stringent guide-
lines.

MATERIAL AND METHODS

The 2016 British guidelines were implemented in
our unit in June 2016. A retrospective analysis was
conducted of patients who had undergone vasectomy
between January 2014 and February 2018.

The patient cohort was divided into two groups
around the implementation date. Group 1 included
patients from January 2014 until January 2016.
Group 2 included patients who had vasectomy be-
tween July 2016 and February 2018. To avoid incon-
sistencies in the PVSA methods employed, patients
were excluded if their vasectomy was performed be-
tween February and June 2018.

Standard PVSA utilises a 10 ul aliquot of semen
placed onto a non-toxic microscope slide with a cov-
erslip placed on top. The semen is then analysed us-
ing a systematic grid at 400x magnification. Patients
within Group 1 had standard semen analysis per-
formed; centrifugation of semen samples was nev-
er required. Whereas patients in the second group
had samples examined in accordance with the more
stringent 2016 guidelines.

The 2016 British guidelines advise implementing
International Organisation of Standardisation (ISO
15189:2012) recommendations for further analysis
of azoospermic samples to increase sperm detection.
If a sample demonstrates azoospermia on standard
analysis, the semen sample requires centrifugation
for 15 minutes in a conical tube at 3000 g. The re-
sulting pellet is then re-assessed after suspension
in 40 wl of the supernatant [7].

Samples were required to be submitted and ana-
lysed within four hours of production. A result of

azoospermia was recorded if no sperm were seen.
Non-motile sperm were categorised as <100 000/ml
(i.e. RNMS) or >100 000/ml. If motile sperm were
noted, the referring Urologist was informed in or-
der to arrange an urgent follow-up with the patient.
A repeat vasectomy would then be offered.

In Group 1, post-operative semen samples were re-
quested at 12 and 16 weeks for analysis. Patients were
discharged with clearance if they had one azoosper-
mic sample, or with special clearance if 2 consecutive
semen samples demonstrated RNMS. In Group 2,
follow-up was required at 12 weeks and patients were
discharged with one sample demonstrating azoosper-
mia following further analysis with centrifugation.
If RNMS were demonstrated, then a further semen
samples was required to enable patients to be dis-
charged with special clearance.

The primary endpoints in our study were the (i) total
number of post-operative semen samples submitted,
(ii) PVSA outcomes, and (iii) the numbers issued spe-
cial clearance.

RESULTS

A total of 215 patients were included in our study
with a mean age of 41.

Two patients persistently had motile sperm in their
semen and were offered repeat vasectomy. No pa-
tients subsequently demonstrated motile sperm
when previously samples had demonstrated azo-
ospermia. However, 3.5% of patients demonstrated
RNMS following a previous azoospermic sample.
Table 1 demonstrates the primary outcomes for
each group. The detection rate of RNMS in group 2
was 27% compared to 18% in Group 1 (p <0.01).
Five patients in group 2 received special clearance
whereas no patients in group 1 required it (p <0.05).
Furthermore, an additional 5 patients in group 2
were offered special clearance if RNMS were present
in their next sample, however, they did not attend
for further follow-up. This most recent cohort lost
30% of patients to follow-up.

Under current guidelines, 70.8% of patients would
receive clearance after one sample. However, 97.5%
of the first semen samples were reported as azo-
ospermia or as RNMS. Only 2.5% of first samples
had motile sperm. Table 2 illustrates that increased
testing was commonplace in Group 2 with more pa-
tients giving more semen samples.

The mean minimum length of vas removed per pa-
tient was 10.9 mm (range 3-30 mm). No association
was found between the length of vas deferens re-
moved and the persistent presence of RNMS. Com-
pliance with these guidelines resulted in increased
costs for PVSA from £8.35 to £45.
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Table 1. Primary outcomes divided by group

samole size Total samples RNMS Special
p submitted in samples Clearance
Group 1 93 55 10 (18%) 0
Group 2 122 173 47 (27%) 5

RNMS — rare non-motile sperm

Table 2. Number of semen samples submitted, separated
by group

No. of samples Group 1 Group 2
1 7 22
2 13 49
3 2 7
4 1 4
5 0 1
Total 43 162
DISCUSSION

Confirming procedural success is essential to permit
reliance on vasectomy for contraception. However,
centrifuging semen samples is associated with an in-
creased finding of RNMS which leads clinicians to
repeat semen analysis in order to give clearance or
special clearance. This delays confirmation of proce-
dural success.

The 2016 British guidelines on PVSA recommend
that special clearance be given following analysis of
two centrifuged semen samples showing RNMS [7].
However, many surgeons remain reticent to settle
for special clearance and prefer to demonstrate azo-
ospermia through repeat analysis, thereby delaying
discharge [8]. This was highlighted in a survey of
British Urologists finding that 77% would offer re-
peat vasectomy to patients with persistent RNMS [8].
Persistence of RNMS may continue for more than
a year following vasectomy [9]. These sperm are
likely to come from the ampulla of the vas or the
seminal vesicles, due to previous reflux of sperm [9].
These sperm may account for up to 68% of ejaculat-
ed sperm [9]. It follows therefore that in men with
increased reflux of sperm into the seminal vesicles,
it will take longer to demonstrate azoospermia.

This study noted increased detection of RNMS from
18% to 27% following implementation of the 2016
guidelines. In the 2 years prior to implementing
these guidelines, special clearance had not been given
in our department. In the subsequent 2 years follow-
ing implementation, five patients were given special
clearance and a further five patients with persistent

RNMS were offered special clearance. However, they
did not submit a further sample and were lost to fol-
low-up. Centrifugation of azoospermic samples was
significantly associated with increased use of special
clearance (p <0.05). This loss to follow-up was likely
because patients were going to be discharged at the
next appointment with either clearance or special
clearance.

A limitation of our retrospective methodology is
that we cannot determine how many of the samples
showing RNMS were initially reported as azoosper-
mia on standard analysis. One prospective study has
already demonstrated increased detection of RNMS
in centrifuged samples, however, these patients had
congenital azoospermia and had not undergone va-
sectomy [10].

Steward et al. prospectively centrifuged 2104 post-
vasectomy semen samples reported as azoospermia
following standard assessment [11]. Further analy-
sis detected RNMS in 425 (20%) of samples and non-
motile sperm >100 000/ml in only four patients. All
4 patients were subsequently able to demonstrate
successful vasectomy with a PVSA showing azo-
ospermia or RNMS.

The risk of paternity with non-motile sperm
<100 000/ml has been studied and the recommen-
dations are that men given special clearance have
no increased risk of paternity compared to men dem-
onstrating azoospermia [3, 12, 13]. Philp et al. gave
310 men special clearance for persistent RNMS and
reported no subsequent pregnancies [3]. Edwards
et al. in a similar study (n=200) reported no preg-
nancies at 15 month follow-up [12]. Another study
(n = 151) reported no pregnancies after long-term
follow-up (3-8 years) [13]. Although some loss to fol-
low-up was reported in all studies, it is reasonable to
assume that no pregnancies occurred as men would
be quick to contact their Urologist.

If the presence of RNMS confers no increased risk
of paternity compared to having confirmed azoosper-
mia, then the findings of Steward et al. suggest that
standard assessment alone is sufficient to demon-
strate procedural success in 99.8% of men [11].
Complications resulting in paternity occur due to
recanalization of the vas and this affects 1 in 2000
men with confirmed azoospermia, although it is not
possible to predict which men will be affected [3].
Smith et al. documented six cases of DNA-proven
paternity following vasectomy [14]. In all cases,
procedural success had been confirmed on two suc-
cessive PVSA demonstrating azoospermia. Notably,
following these pregnancies, azoospermia was again
demonstrated on PVSA. Therefore, azoospermia
in the months following vasectomy can only be used
to indicate immediate procedural success but cannot
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be used to predict transient reappearance of RNMS.
Transient reappearance of RNMS at 1 year (n = 1000)
may occur in 0.6% of cases [15]. Five of these six men
supplied further samples 1 month later and demon-
strated azoospermia. This may occur at any time and
one study (n = 186, mean 10.7 years) reported a find-
ing of transient sperm reappearance in 9.7% of men
[16]. The interval between vasectomy and testing did
not correlate with the presence of sperm.

It would seem therefore that differentiating between
men who achieve azoospermia or RNMS in the first
samples post-vasectomy is unnecessary. Nonethe-
less, the 2016 British guidelines adopt a conservative
approach in recommending clearance after 1 sample
with azoospermia or special clearance after 2 sam-
ples with RNMS [7].

Differentiating between clearance and special clear-
ance likely promotes increased testing post-vasec-
tomy with patients submitting up to 5 samples
in order to achieve clearance. This may be driven
by patient wishes or Urologists keen to avoid us-
ing special clearance for fear of judicial or financial
implications. Confirming azoospermia may sug-
gest surgery was initially successful and therefore
no fault lies with the surgeon in cases of future pater-
nity. This may be the preferred option of Urologists
seeking reassurance [8]. However, medico-legal stud-
ies have advised the best legal defence is thorough
counselling of men and their partners with contem-
poraneous documentation that the risk of paternity
remains 1 in 2000 irrespective of whether azoosper-
mia has been achieved or RNMS are present [17, 18,
19]. In-lieu of changing guidelines, clear communica-
tion of this nuanced point pre- and post-operatively
will offer support and reassurance to patients in the
event RNMS persist in the semen.

However, guidelines provide much reassurance to
professionals and laypeople alike and can reduce
anxiety, worry and the inconvenience of repeat test-
ing for all involved. Guidelines from the European
Association of Urology (EAU) and the American
Urology Association (AUA) recommend clearance be
given following analysis of a single uncentrifuged se-
men sample demonstrating azoospermia or RNMS
[4, 5]. Applying these standards to our patient set,
would increase clearance from 70.8% to 97.5% after
the first semen sample. This echoes a study assessing
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