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approaches being adopted by clinicians (5). Histological
examination of the vasa is not commented upon by the
UK guidelines. The AUA guidelines state that although
histological evaluation is unlikely to cause harm it is not
recommended as PVSA is preferred (6). The Faculty of
Sexual & Reproductive Healthcare guidelines are more
categorically against histology evaluation stating that
“Routine histology on vasectomy specimens represents an
unacceptable burden on both laboratory staff and time
and is expensive” (7). However, there is likely variation in
practice here too (8), perhaps out of caution or fear of lit-
igation. PVSA makes the pathological examination of the
vasa redundant, as the identification of two vasa speci-
mens does not preclude the possibility of vasa duplica-
tions or division of the vas on the same side twice (9-12).
It has been our own practice to submit the vasa speci-
mens for pathological evaluation.Perhaps the greatest pit-
fall of vasectomy evaluation is the low compliance with
PVSA which has generally been documented to be
between 30% and 80% (8, 13-17). Addressing this real-
world problem has a greater potential to strengthen
vasectomy evaluation, than any further refinement of
guidance on the timing and interpretation of the semen
analysis. Poor compliance presents a real challenge; on
the one hand there is increased risk of an unwanted preg-
nancy, litigation, and unclear appropriation of responsi-
bility; on the other hand, unnecessary resources may be
squandered chasing up men who will ultimately never
carry out a PVSA.
The aim of this study was to evaluate the utility of the
vasectomy histology in determining the need for revision
vasectomy, in a retrospective cohort of patients who
underwent vasectomy between 2018 and 2022 inclusive.
Material and Methods
An NHS Health Research Authority evaluation question-
naire was completed which determined that ethical
approval was not required for the study as only routine
health data was evaluated in a retrospective manner.
The coding department provided a list of all vasectomies
undertaken between 2018 and 2022, including patient
age and anaesthetic modality. The histology, PVSA and f/u
appointment records were extracted from contemporane-
ous electronic records.
Procedures were carried out after written consent and
appropriate counselling, under local anaesthetic, general
anaesthetic, spinal anaesthetic or sedation. In all cases the
vasa were excised diathermised and ligated. The excised
vasa were placed in formalin in sperate pots, labelled
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INTRODUCTION
Vasectomy is a commonly undertaken and effective form
of contraception. 8.531 vasectomies were performed in
the UK in 2021/22, which is 30% below the last pre-pan-
demic total for 2019/20 (12.157) (1). It is estimated that
it is the primary form of contraception for 42 million cou-
ples worldwide (2).
Updated vasectomy guidelines for the UK were intro-
duced in 2016, advocating the use of a single post vasec-
tomy semen analysis (PVSA) at 3 months to determine
clearance (3). This represents a welcome change in reduc-
ing the number of necessary semen analyses. However,
the need for two PVSAs to determine special clearance
has been challenged (4). There is likely to be variation in
the management of patients with low numbers of non-
motile sperm present in PVSA, as demonstrated by a
recent international survey which highlighted a range of
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according to side, and sent to the
pathology laboratory for evaluation.
Semen analysis was requested, and
patients were provided with written
instructions on how to organise a
PVSA at 3 months after the surgery.
The histology outcome of the vasec-
tomy was classified as either 2 vasa
present and divided, 2 vasa present
and one or more incompletely divid-
ed, or one or more vasa absent from
each side.
The semen analysis was conducted
according to the 2016 British
Association of Urology guidelines.
The semen analysis outcome, as per
guidelines were classified, as present
(any motile sperm or > 100,000
immotile sperm), rare non-motile sperm (< 100,000
immotile sperm) or azoospermia (no sperm detected).
Rare non-motile sperm is believed to carry no greater risk
of paternity than absent sperm, and its persistence may be
reflective of sperm that’s had previously refluxed in the
seminal vesicles or the ampulla of the vas (4, 18).
When more than one semen analysis was carried out the
final semen analysis was regarded as definitive and
utilised in this analysis.
The demographic details of the patient and procedure
were recorded including age, ASA and anaesthetic type. A
comparison of these demographics was made between
those who did and did not undertake a PVSA. Differences
between these two groups were assessed by an unpaired
t-test for age, the Mann Whitney U test for ASA grade,
and by the Chi Squared test for anaesthetic type.
A binary logistic regression was carried out to ascertain
whether a predictive model using the patient and opera-
tive demographics could determine whether PVSA com-
pliance could be predicted.
The proportion of semen analysis outcomes between the
different histological categories were compared and eval-
uated using the Fisher test. 
Statistical significance was taken as p < 0.05 (two tailed).
Statistical analyses were carried out using Minitab statis-
tical software.

RESULTS
388 vasectomies were carried out between 2018 to 2022
and were include in this study. For 385 vasectomies, his-
tological evaluation of the vasa took place and in 3 cases
this was absent. 191 patients (49.2%) undertook semen
analysis at 12 weeks or later, 6 patients repeated PVSA
once (1.5%) and 197 (50.8%) did not carry out a follow
up PVSA.
The outcome of PVSA according to the histological classi-
fication of the vasa is shown in Table 1. 
Four patients (1.0%) underwent revision vasectomy. Three
of these patients were identified through the histology, as
they had an absent vas on one side. One was identified
through the PVSA, which demonstrated sperm though
they had 2 vasa histologically confirmed as divided. 
2 of these 3 patients identified from histology proceeded

to revision vasectomy without PVSA. One of these 3
patients had a PVSA prior to revision which demonstrat-
ed the presence of sperm. All the patients who had a revi-
sion vasectomy were histologically confirmed to have had
2 vasa present after the revision procedure.
One of the 4 patients who had an absent vas on histology,
had only one vas identified at the time of an open procedure
and was therefore likely to have ipsilateral absence of the
vas, however they did not undertake a follow up PVSA. 
The semen parameters when two completely identified
vasa were compared to when the pathologist flagged one
of the sides, though present as being incompletely divid-
ed. There is no significant difference in the number of
azoospermia samples (95.4% vs 91.2%, ns), those with
Rare Non-Motile Sperm (RNMS) (2.6% vs 8.8%, ns) and
those with sperm present (2.0 vs 0%, ns) between these
two groups respectively. Incomplete division of the vasa
demonstrated a 0% positive predictive power for deter-
mining the presence of spermatozoa on PVSA.
The demographic details for the study patients are shown
in Table 2. There is some incomplete data. ASA Class was
electronically recorded in 360 patients and the anaesthet-
ic modality in 366 patients. GA was the most common
anaesthetic (218 patients), followed by LA (141 cases),
Sedation (6 cases) and Spinal anaesthetic (1 case). There

Table 2. 
Characteristic of vasectomy patients according to PVSA
compliance.

PVSA No PVSA Probability

Age 41.4 40.9 NS α

(5.6, n = 191) (6.3, n = 197)

ASA 1.3 1.3 NS b

(0.5, n = 180) (0.5, n = 180)

Anaesthetic Type: NS †

General 112 106
LA 68 73
Sedation 3 3
Spinal 0 1

Total (n = 183) (n = 183)
α: unpaired t-test, b: Mann-Whitney U test, †: Chi Square test.

Table 1. 
Semen analysis according to histological report.

Histology Number Semen Azoospermia RNMS Spermatozoa Revision 
analysis present vasectomy

2 divided vasa 306 154 147 (95.5%) 4 † 3 1
(2.6%) (1.9%) (0.3%)

2 vasa present but possible incomplete division 75 34 31 (91.2%%) 3 † 0 0
(8.8%) (0%) (0%)

Absent vas on one side 4 1 0 0 1 (100%) 3
(0%) (0%) (75%)

No histology 3 2 1 1 0 0
(50%) (50%) (0%) (0%)

Total 388 191 179 8 4 4
(93.7%) (4.2%) (2.1%) (1.0%)

†: Not significant difference by Fisher test.
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is no significant difference in age, ASA, or anaesthetic
modality between the two groups. 
Theses variables were used to generate a multivariate
model to determine if PVSA could be predicted. None of
these parameters achieved statistical significance. The
area under the ROC curve was 0.54 for the prediction of
PVSA compliance. 

DISCUSSION
This paper accords with many others, highlighting the
low follow up rate for PVSA that is typical across many
practices, with just under 50% of patients complying
with follow up. Several have investigated the reasons for
this, with men citing travel and time constraints (14) and
embarrassment (15) as reasons for this. Others have
looked at strategies for improving follow up including
home test kits (19-21), which have yielded variable
results and postal notification strategies (22), which
improved PVSA compliance. 
Revision of the BAUS guidelines, to reduce the number of
PVSA mandated form two to one is a step in the right
direction, and one likely to facilitate compliance, howev-
er it seems that we will always be a long way from 100%
compliance with PVSA. Whilst PVSA will always remain
the gold standard, the question remains how we best
manage non-compliance and does PVSA alone remain the
optimal strategy when there is poor compliance and lim-
ited healthcare resources?
If there is 100 percent compliance with PVSA then clear-
ly histology would be completely unnecessary, however,
in this study more patients underwent redo vasectomy
because of the histopathological findings than from the
PVSA. Only one patient underwent redo vasectomy
through the PVSA alone and three underwent redo vasec-
tomy from the pathology findings.
The pathological findings are pertinent to the PVSA if no
evidence of vasal tissue can be identified on one or more
side. From this study, incomplete division of the vasa on
one or both sides does not seem to have any impact on
the PVSA, and largely reflects the difficulty in obtaining
thin perpendicular sections through the vasa for patho-
logical analysis. 
The paper suggests that there may still be a role for vasa
histology when the compliance rate is low as it picked up
75% of the known failures.
Lack of compliance and inefficiency of follow up remain
a problem, one option would be to shift the responsibili-
ty for follow up to the patient by requesting a patient ini-
tiated follow up appointment (PIFU), so that a follow up
appointment is generated if and when the patient carries

out a semen analysis. Patients should be informed clearly,
whilst a system is in place to make PVSA possible, they
are responsible for making sure this takes place and if
they do not undertake PVSA, then they take responsibili-
ty for a having a lower level of certainty, for the success of
their procedure, at 99.0% (form the histology alone)
rather than 99.95% (through PVSA). It may be some men
feel that the 1.0% risk is not worth the hassle of a further
semen analysis, or by having already undergone a vasec-
tomy, they have already gone above and beyond to pro-
vide contraception for themselves and their partner. 
Histology is relatively expensive and costs £95 per case in
our institution. The cost effectiveness of histology is
dependent on the compliance rate and the failure rate of
vasectomy. Excluding consultation cost, the estimated
cost of histology per failed vasectomy detected is
£95/(Failure rate x Compliance rate). E.g., if the failure
rate is 1% and the PVSA compliance rate is 50%, then his-
tological cost per additional failed vasectomy detected is
£95/(0.01 x 0.5) = £19000. In this study the actual cost
was £12192 per failed vasectomy detection. Exploration
of alternatives to histology which may provide similar
diagnostic information is worthy of further evaluation. 
The statistical risk of litigation from patients as a result
vasectomy is low. A review found 67 cases over 28 years
from the Westlaw database of US cases (23), though not
all US cases may have been captured in this study. The
simplest approach would be to follow the Faculty of
Sexual & Reproductive Healthcare guidelines and abandon
the histology, however we feel that under the circum-
stances of low PVSA compliance retaining the histology
facilitates greater stewardship of our patients albeit at a
financial cost.
There was no significant difference in the demographic fac-
tors between those who undertook a PVSA and those who
did not. Likewise, a predictive model utilising binary logis-
tic regression did not achieve statistical significance for any
of the parameters and was only of low predictive power.
The number of children that patients had previously was
not universally recorded and therefore not utilised in this
study. Some studies have demonstrated that fatherhood is
associated with increased compliance with PVSA (14).
Previous studies have demonstrated that increased age was
associated with better PVSA compliance, but we did not
find that to be the case in this study (13).

CONCLUSIONS
This paper suggests that there is a role for histological
evaluation of the vasa when PVSA compliance is poor,
which is likely to be the case in many centres. 
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