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Purpose: The success of vasectomy is determined by the outcome of a post-vasectomy semen analysis (PVSA). This article
describes a step-by-step procedure to perform PVSA accurately, report data from patients who underwent post vasectomy se-
men analysis between 2015 and 2021 experience, along with results from an international online survey on clinical practice.
Materials and Methods: We present a detailed step-by-step protocol for performing and interpretating PVSA testing, along
with recommendations for proficiency testing, competency assessment for performing PVSA, and clinical and laboratory sce-
narios. Moreover, we conducted an analysis of 1,114 PVSA performed at the Cleveland Clinic’s Andrology Laboratory and an
online survey to understand clinician responses to the PVSA results in various countries.

Results: Results from our clinical experience showed that 92.1% of patients passed PVSA, with 7.9% being further tested. A
total of 78 experts from 19 countries participated in the survey, and the majority reported to use time from vasectomy rather
than the number of ejaculations as criterion to request PVSA. A high percentage of responders reported permitting unpro-
tected intercourse only if PVSA samples show azoospermia while, in the presence of few non-motile sperm, the majority of
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responders suggested using alternative contraception, followed by another PVSA. In the presence of motile sperm, the major-
ity of participants asked for further PVSA testing. Repeat vasectomy was mainly recommended if motile sperm were observed
after multiple PVSA’s. A large percentage reported to recommend a second PVSA due to the possibility of legal actions.
Conclusions: Our results highlighted varying clinical practices around the globe, with controversy over the significance of
non-motile sperm in the PVSA sample. Our data suggest that less stringent AUA guidelines would help improve test compli-
ance. A large longitudinal multi-center study would clarify various doubts related to timing and interpretation of PVSA and
would also help us to understand, and perhaps predict, recanalization and the potential for future failure of a vasectomy.

Keywords: Male contraception; Semen; Sperm; Survey; Vasectomy

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Vasectomy is a surgical technique where the vasa
deferentia are divided and ligated with sutures or clips
and/or electrocautery, with or without tissue interposi-
tion, thereby preventing the delivery of sperm through
the vas into the ejaculate. Since 1830, when it was first
performed, and through its progressive modifications
as a procedure, vasectomy has become the most effec-
tive method of male contraception [1]. In many coun-
tries, it i1s the most common male contraception other
than the use of condoms [2,3], and vasectomy has been
reported to account for 5% to 10% of all contracep-
tive approaches used by couples worldwide [3-5]. In the
United States, 11% of couples utilize vasectomy as a
primary method of contraception, with 527,476 vasecto-
mies performed in 2015 [6].

The procedure is intended to be permanent, but
sterility is not achieved immediately [7] as there are
sperm 1n the distal vas that need to be expelled, and
other forms of contraception must be utilized until the
success of the vasectomy is confirmed. Rare failures
due to recanalization can occur. Hence, correct post-
vasectomy monitoring to document the success of the
procedure is very important. Between January 1990
and December 2017, the Westlaw database identified

67 lawsuits related to vasectomy in the United States,
of which pregnancy/wrongful birth was the most com-
mon reason for suing [8].

According to the American Urological Association
(AUA) vasectomy guidelines, the success of the vasec-
tomy procedure is confirmed when a post-vasectomy
semen analysis (PVSA) (Fig. 1) demonstrates either
complete absence of sperm (azoospermia) or the pres-
ence of only rare non-motile sperm (RNMS, <100,000
non-motile sperm/mL) in one well-mixed, fresh, uncen-
trifuged post-vasectomy semen sample [7,9,10] (Fig. 2).

Azoospermia signifies that the distal segment of
the vas, seminal vescicles, and ejaculatory ducts have
shown clearance of the spermatozoa and that no tech-
nical failure or recanalization has occurred. However,
some patients will demonstrate RNMS (<100,000 non-
motile sperm/mL) on PVSA, and according to the AUA
guidelines they are still considered sterile. The timing
of PVSA recommended by the AUA is at least 8 to 16
weeks post-procedure and varies by surgeon [7,11]. An
additional PVSA should be performed in cases where
the first screening fails and these evaluations need to
be repeated until the PVSA sample passes the AUA
criteria for success. Any motile sperm on PVSA at 6
months is considered a failure and a repeat vasectomy
should be considered [7]. The presence of >100,000 non-

P
@ Fig. 1. The success of a vasectomy proce-
= dure is confirmed by semen analysis. (A)
% Semen sample is collected, (B) loaded

into a micro-chamber, and (C) analyzed
microscopically or through automatic

ccr2021  analyzers.
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!

'

No motile sperm and
<100,000 NM sperm/mL

Motile sperm and
>100,000 NM sperm/mL

12

v

Passed per AUA
guidelines

Failed per AUA
guidelines

motile sperm/mL at 6 months is considered a potential
failure and requires the surgeon to assess the trends
of the PVSA results and use clinical judgment for fur-
ther management of the patient [7]. However, guide-
lines from other professional societies differ on some of
these points (Table 1) and hence this study was carried
out to provide much-needed clarity on PVSA testing
and its clinical interpretation.

The aims of this study are three-fold as follows:

(1) To present a detailed step-by-step protocol for
PVSA testing together with a guide for reporting and
interpretation of test results, and recommendations for
proficiency testing and competency assessment for per-
forming PVSA.

(2) To understand clinician responses to the first
PVSA result and outcomes of further PVSA testing
via a clinical audit of PVSA testing performed in the
Cleveland Clinic’s Andrology Laboratory.

(3) To review global attitudes of clinicians towards
PVSA testing through an online survey of PVSA test-
ing practices amongst experts in various countries and
comparing these results with the guidelines from vari-
ous professional societies.

4  www.wjmh.org

v Fig. 2. Workflow summarizing the steps

for post-vasectomy screen as per the
American Urological Association (AUA)

Repeat semen analysis
(3rd screen)

cccr 2021 guidelines. NM: non-motile.

MATERIALS AND METHODS

1. Step-by-step protocol for post-vasectomy
semen analysis

1) Specimen collection

Patients should be provided with clear instructions
on the proper collection technique of the post-vasec-
tomy semen sample, which can be collected either at
home or onsite. Based on the World Health Organiza-
tion (WHO) guidelines [12,13], patients must adhere
to 2 to 7 days of abstinence before the sample collec-
tion either by masturbation into a sterile container
or through collection into a special semen collection
condom designed for semen analysis. Only specific non-
spermicidal lubricants, such as Surgilube, which can be
provided by the laboratory should be used to aid collec-
tion, without using saliva or any other lubricants such
as oils. The ejaculate sample is brought to the labora-
tory at a scheduled appointment time within one hour
of collection (see Table 1 for different collection time
recommendations from various bodies). The sample
must be kept at 20°C to 37°C when in transit. The
PVSA should include evaluation of the semen volume
and wet preparation for the presence of sperm and its
motility [14].
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2) Specimen rejection criteria

Criteria for sample rejection include: samples re-
ceived after 2 hours of collection, or following improper
storage, such as frozen or refrigerated samples, or over-
all transportation of sample at a lower or higher tem-
perature than the recommended range of 20°C to 37°C.

3) Macroscopic examination of the sample

After complete liquefaction, the sample pH, volume,
color, and viscosity are examined. If the sample is
viscous, it can be enzymatically treated with trypsin
enzyme, by incubating the sample for an additional 10
minutes at 37°C [14] or it can be mechanically treated
to reduce viscosity by techniques such as pipetting.

4) Microscopic examination of the sample

This step includes the examination of the sample
for the presence of sperm. Six pli of the sample are
loaded on a fixed cell counting chamber. At least two
wet preparations must be scanned thoroughly for the
presence of sperm under high power magnification
(200x). If sperm are present, an estimation of the sperm
concentration is performed. The sperm concentration is
calculated manually to check whether it is greater or
equivalent to/less than 100,000 non-motile sperm/mL.
Sperm are also examined for motility and, if present,
sperm motility is estimated and reported as percent
motility [12].

5) Definition of vasectomy success

The international guidelines for vasectomy success
vary slightly as reported by the European Associa-
tion of Urology (EAU) [15,16], British Association of
Urological Surgeons (BAUS) [17,18], and the AUA [10]
(Table 1). The EAU recommends that clearance can
be given if the PVSA demonstrates azoospermia or
RNMS (<100,000 non-motile sperm/mL) in the ejaculate
at least 3 months post-procedure. The BAUS guide-
lines allow clearance if two centrifuged semen samples
document azoospermia or RNMS, at 12 weeks after the
procedure and after a minimum of 20 ejaculations. The
2012 AUA vasectomy guidelines denote procedural suc-
cess with azoospermia or RNMS in a single uncentri-
fuged sample.

6) Reporting and interpretation of post-
vasectomy semen analysis results

A PVSA result may be reported as the “absence of

6  wwwwjmh.org
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sperm in wet preparations from an uncentrifuged sam-
ple” if there are no sperm observed [14]. If sperm are
present, it must be reported whether they are motile
or immotile on wet preparation, and if motile sperm
are seen this should be reported as percentage motile
sperm. If there are enough sperm to be quantitated,
then the concentration should be reported (Table 2). If
there are are not enough sperm to be quantitated in
M/mL, the use of the following codes is recommended:

(1) <100K NMS: less than or equal to 100,000/mL non-
motile sperm; result passes AUA criteria for va-
sectomy success.

(2) >100K NMS: greater than 100,000/mL non-motile
sperm; result fails AUA criteria for vasectomy
success.

(3) RMS: rare motile sperm; result fails AUA criteria
for vasectomy success.

2. Clinical audit of post-vasectomy semen

analysis

All records of PVSA performed at the Andrology
Laboratory, Cleveland Clinic’s, from March 2015 to
August 2021 were retrospectively collected. The data
were analyzed and recorded as “passed” or “ failed” on
the first, second and third PVSA, so that repeat tests
and their further outcomes could be charted. Data is
presented descriptively, and no statistical analysis was
conducted.

3. Online global survey

An online survey was carried out by the Andrology
Team (AA, RKS, SG, RF, and SK), to investigate the
use of PVSA in the monitoring of vasectomized pa-
tients (Supplement File 1). Questions were framed by
a team of experts composed of urologists, andrologists,
and researchers in male infertility focusing on the tim-
ing of PVSA, its interpretation, and the subsequent

Table 2. Clinical utility of the PVSA test based on AUA criteria

Results AUA criteria
Absence of sperm in uncentrifuged wet preparation Pass
Non-motile sperm count less than or equal to Pass
100,000/mL
Non-motile sperm count greater than 100,000/mL Fail
Sperm motility greater than 0% Fail

PVSA: post-vasectomy semen analysis, AUA: American Urological As-
sociation.
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clinical actions. The survey was written in English and
included questions about demographic data (n=7 ques-
tions), and PVSA practice (n=14 questions). The Select-
Survey (https://www.classapps.com/product_ssvb.aspx)
platform was used to populate the survey, and the link
was sent by e-mail to a targeted audience of urologists
performing vasectomy, selected among 93 collabora-
tors. These experts further shared the link through
their personal network worldwide. The link was open
from August 13, 2021, to August 23, 2021, to allow the
participants to provide their responses. Results were
downloaded as a comma-separated values (CSV) file
format and analyzed using Excel after the exclusion
of incomplete answers. Data are reported as the num-
ber of participants and the percentage was calculated
based on the total number of participants.

4. Ethics statement

The present study protocol was reviewed and ap-
proved by the Institutional Review Board of the Cleve-
land Clinic (IRB no. 21-839).

RESULTS

1. Clinical audit of post-vasectomy semen
analysis
The PVSA results of 1,114 patients were examined.
At the first PVSA examination, 1,026/1,114 patients

1st screen
PVSA
1st screen 1st screen
passed failed
n=88
2nd screen

——Eil
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(92.1%) passed as per the AUA guidelines. Out of 88 pa-
tients who reported failed PVSA, 57 (64.8%) showed the
presence of greater than 100,000 non-motile sperm/mlL,
while motile sperm were observed in 6 patients (6.8%)
(Fig. 3). A total of 25 patients (28.4%) failed PVSA due
to both the presence of greater than 100,000 sperm/mL
and motility >0%. Failure of the first PVSA screen was
an indication for performing a second PVSA (Fig. 4).
Out of 1,026 men who had passed the first test, 80 were

1,200 ~
1,026

1,000 A
[2]
c
© 800 7
®
a
S 600
@
E
5 400 A
Z

200 A 68
57
6 25
0 | . -
G100K  Motility>0% G100K and
motility>0%
Passed Failed Failed

PVSA results
°CCF 2021
Fig. 3. First post-vasectomy semen analysis (PVSA) results of patients
(n=1,114) who underwent vasectomy at the Cleveland Clinic’s An-
drology Laboratory. G100K: greater than 100,000 non-motile sperm.

[
2nd screen 2nd screen
passed passed

2nd screen

3rd screen

failed
Repeat
vasectomy

Fig. 4. Detailed post-vasectomy semen

analysis (PVSA) results of 1,114 patients

3rd screen 3rd screen 3rd screen 3rd screen 3rd screen
passed passed failed passed failed
L N-s R =5 —*EI n=7 n=4
Passed at Passed at funher PVSA (n=2)
further PVSA Failure due to presence of
m motile sperm (n=1)

Repeat who had their post-vasectomy screen at
VEBEEDITiY the Cleveland Clinic’s Andrology Labo-
ratory between March 2015 to August

cccr 2021 2021,
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retested based on surgeon preference and all of them
passed the second PVSA. Of these, 7 were retested for
the third PVSA due to physician or patient’s prefer-
ence and all passed the test. A total of 88 men failed
the first PVSA, however, only 61 men underwent the
second PVSA; of these, 42 (69%) passed the repeat test,
however, 6 men were tested for the third time. One
man who had passed the second PVSA failed the third
test due to the presence of non-motile sperm (>100,000/
mL) but passed the 4th PVSA. A total of 19 men failed
the second PVSA (31%). Of these, 6 underwent repeat
vasectomy, while 11 (58%) were retested for a third
PVSA. As shown in Fig. 4, 7 passed the test at their
third attempt, while 4 failed. Of these four, 2 passed at
4th or 5th test, 1 underwent repeat vasectomy, while 1
showed motile sperm and was considering a repeat va-
sectomy.

2. Online global survey

After removing incomplete answers, we analyzed the
responses provided by 78 out of 93 (83.9%) participants
who confirmed that they perform vasectomies in their
respective clinics. Participants were from 19 countries

he World Journal of
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(Fig. 5); demographic data are reported in Supplement
File 2. Responses to the survey are listed in Table 3.
The experience level of the participants was uniformly
distributed with 39% being lower volume surgeons (<20
vasectomies per year), while 38% were higher volume
surgeons (>50 vasectomies per year) (Fig. 6). The major-
ity of surgeons used time from vasectomy, rather than
the number of ejaculations, as the criterion for re-
questing the first PVSA. The presence of motile sperm
in PVSA was checked primarly within 1 hour (Fig. 7).
A high percentage of participants (42.3%) reported per-
mitting unprotected intercourse only if PVSA samples
show azoospermia (Fig. 8). In cases where a few non-
motile sperm are found in the first PVSA, the majority
of participants (60.3%, n=47) suggested using alterna-
tive contraception, followed by another semen analysis
after 1 month (Fig. 9).

If motile sperm were found in the first PVSA, the
majority (56.4%, n=44) opted to wait for another 1 to
3 months and repeat the PVSA before taking any
decision, but 12 participants (15.4%) advocated im-
mediate repeat vasectomy (Fig. 10). In the presence of
persistent motile sperm, confirmed by multiple PVSA

5\
l
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United States ¢ Spain Y

':"Turkey :

United Arab
Emirates, 4

Qatar s Ldiag %

‘Heng Kong
Philippines

' Vietnam ¥ ’{}\
&

% Indonesia. £
Malaysia. 7 f

Zambia
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"CCF 2021

Fig. 5. Geographical distribution of participants to the survey from 19 countries (created by using Tableau Public, https://public.tableau.com/en-

us/s/).
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Table 3. Participants’ responses to survey questions

Ashok Agarwal, et al: Post-Vasectomy Semen Analysis I

Table 3. Continued

Question n %

Question n %

In your clinic, how many vasectomies do you perform annually?

1-10 21 269
11-20 9 115
21-50 18 23.1
51-100 16 205
>100 14 179

When do you perform the first semen analysis after vasectomy?
1 month 3 38
2 months 24 308
3 months 34 436
After 12 ejaculations post vasectomy 10 128
Other 7 9.0

How do you check the post-vasectomy semen
sample for the presence of motile sperm?

Analysis of fresh semen within 1 hour 45 57.7
Analysis of semen sample after centrifugation 24 308
Analysis of fresh semen within two hours 8 103

Presence of sperm in a mail-in PVSA test kit followed by 1 1.3
an examination of fresh sample

As per PVSA, when do you permit unprotected intercourse?

Azoospermia or <10,000 non-motile sperm/mL 3 38
Azoospermia or <100,000 non-motile sperm/mL 20 256
Azoospermia or <50,000 non-motile sperm/mL 1T 13
Azoospermia or any number of immotile sperm 3 38
Only after 2 PVSA samples show azoospermia 18 23.1
Only if PVSA shows azoospermia 33 423

What is your next step if a few nonmotile sperm
are found in the first PVSA?

Continue use of alternative contraception, repeat semen 47 60.3
analysis after T month

Allow unprotected intercourse, no need for repeat 13 167
semen analysis

Continue use of alternative contraception, repeat semen 12 15.4
analysis after 3 months

Allow unprotected intercourse, repeat semen analysis 4 51
after 1-2 months

Allow unprotected intercourse, repeat semen analysis 2 26
after 3 months

What is your next step if motile sperm are found in the first PVSA?

Continue use of alternative contraception, repeat semen 44 56.4
analysis after 1 month

Continue use of alternative contraception, repeat semen 22 28.2
analysis after 2-3 months

Recommend repeat vasectomy 12 154

When do you recommend repeat vasectomy?

Only if multiple PVSA over several months show motile 40 51.3
sperm

If the first and second PVSA show motile sperm 31 397

If the first PVSA shows motile sperm 7 9.0

If there are more than 100,000 non-motile sperm
present on PVSA at 6 months, what do you do?

Repeat vasectomy 37 474

Continue alternative contraception and obtain another 33 423
PVSA in 3 months

Give clearance to stop using other forms of 8 103
contraception

How many cases of failed vasectomy
have you seen in your practice?

None 29 37.2
1-2 39 50.0
3-5 6 77
>5 4 51

If the first PVSA shows no sperm, do you still recommend another
test after a few months to check for late recanalization?

No 56 71.8
Usually yes 14 179
Occasionally 8 103

Does the possibility of legal actions influence the
recommendation for second semen analysis?

No 32 410
Yes 32 410
It depends on the patient 14 179

What is the risk of failure in pregnancy
despite no sperm in one PVSA?

May happen rarely 51 654
May occur in >0.5% of cases 18 23.1
No risk 9 115
Do you inform the patient about the risk of recanalization?
Always 72 923
In selected cases 4 51
Never 2 26

Is there a need for a vasectomy consent form based on expert
consensus to protect the surgeon regarding legal liability?

Highly recommended 64 82.1
May be useful 9 115
Not needed, current consent forms are adequate 5 64

Data is reported as number of participants (n) and percentage (%)
out of the total (n=78).
PVSA: post-vasectomy semen analysis.

over several months, the majority (n=40, 51.3%) recom-
mended repeat vasectomy. On the other hand, 39.7%
(n=31) of participants recommended repeat vasectomy
if the first and second PVSA show motile sperm, and
only 9.0% (n=7) in case of motile sperm in the first
PVSA. The participants’ opinions were divided when
it came to persistent non-motile sperm. In the event of
>100,000 non-motile sperm/mL on PVSA at 6 months,

www.wjmh.org 9
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47.4% (m=37) of the participants recommended repeat
vasectomy, while 42.3% (n=33) chose to continue alter-
native contraception and obtain another PVSA in 3
months. If the first PVSA showed no sperm, most par-
ticipants (n=56, 71.8%) did not recommend another test
to check for late recanalization. A large percentage of
participants stated that the possibility of legal action

>100
n=14 (17.9%)

1-10
n=21 (26.9%)

51-100
n=16 (20.5%)

21-50
n=18 (23.1%)

“CCF 2021

Fig. 6. Number of vasectomies performed annually. Data are reported
as the number of participants (n) and percentage (%) out of the total
(n=78).

Presence of sperm in a mail-in PVSA test kit followed

0,
by examination of fresh sample 1(1.3%)

Analysis of fresh semen within two hours 8 (10.3%)

Analysis of semen sample after centrifugation

Analysis of fresh semen within 1 hour
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influenced their recommendation for a second semen
analysis and that it was common practice (n=72, 92.3%)
to inform the patient about the risk of recanalization.
The majority (n=51, 65.4%) acknowledged that there
could be a failure despite a successful PVSA, but most
(n=39, 50.0%) had seen only 1 to 2 cases of failed vasec-
tomy in their clinical practice (Fig. 11). The overwhelm-
ing majority of participants (n=64, 82.1%) felt the need
for a consent form based on, and validated by, expert
consensus.

DISCUSSION

1. Post-vasectomy semen analysis: laboratory

aspects
The PVSA is an important test with significant

clinical ramifications and needs to be performed and
interpreted carefully as advised in relevant guidelines.
The various guidelines vary (Table 1) in technical as-
pects (e.g., timing of sample collection and the need for
centrifugation of the sample) and in the interpretation

24 (30.8%)

Fig. 7. Type of sample analyzed after
vasectomy to check for the presence of
motile sperm. Data are reported as num-

45 (57.7%)

Azoospermia or

10 15 20 25 30 35 40 45 50
Number of participants

ber of participants (n) and percentage
(%) out of the total (n=78). PVSA: post-

“ccF 2021 vasectomy semen analysis.

<10,000 non-motile

sperm/mL
/ n=3 (3.8%)

Only if PVSA
shows
azoospermia,
n=33 (42.3%)

Only after 2 PVSA
samples show
azoospermia
n=18 (23.1%)

10 www.wjmh.org

/

~_ Azoospermia or

Azoospermia or
<100,000 non-
motile sperm/mL
n=20 (25.6%)

Azoospermia or
<50,000 non-motile

/ sperm/mL

n=1(1.3%) Fig. 8. Pie chart illustrating the condition

when participants to the survey permit
unprotected intercourse. Data are re-
ported as number of participants (n) and
percentage (%) out of the total (n=78).
PVSA: post-vasectomy semen analysis.

any number of
immotile sperm
n=3 (3.8%)

“CCF 2021
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50 47 (60.3%)
45
o 40+
c
'g 35 1
£ 30
I
2 251
s}
5 204
)
g 15 1 13 (16.7%) 12 (15.4%)
Z 10
4 4 (5.1%
5 i’) 2 (2.6%)
0 : I :
No repeat Repeat Repeat Repeat Repeat
semen analysis ~ semen analysis  semen analysis | semen analysis  semen analysis | Fig. 9. Next step in clinical management
after 1-2 months  after 3 months after 1 month after 3 months when a few non-motile sperm are found
Allow unprotected Continue use of alternative in the first post-vasectomy semen analy-
intercourse (n=19) contraception (n=19)

Recommend repeat vasectomy 12 (15.4%)

Continue use of alternative contraception, repeat
semen analysis after 2-3 months

Continue use of alternative contraception, repeat
semen analysis after 1 month

sis. Data are reported as number of par-
“coF 2021 ticipants (n) with a total number of 78.

22 (28.2%)

44 (56.4%) o
Fig. 10. Next step in clinical manage-

ment in case motile sperm are found in

1-2
n=39 (50.0%)

3-5
n=6 (7.7%)

>5
n=4 (5.1%)

None
n=29 (37.2%)

©CCF 2021
Fig. 11. Number of failed vasectomy cases observed in participants’

clinical practice. Data reported as the number of participants (n) and
percentage (%) out of the total (n=78).

of test results. Clinicians need to be aware of the offi-
cial guidelines for the region/country they are working
in. Proficiency testing and competency assessment for
PVSA and quality control are important and are dis-

10 15 20 25 30 35 40 45 50
Number of participants

the first post-vasectomy semen analysis.
Data is reported as number of partici-
°ccF 2021 pants (n) with a total number of 78.

cussed below. Proficiency testing should be performed
biannually by the referral laboratory for PVSA. The
accreditation agency sends two analytes (samples)
semi-annually, and the presence or absence of sperm is
evaluated and noted in the results. If sperm are pres-
ent, then the sperm concentration is calculated and re-
ported as M/mL. Results are classified as normal if the
sperm concentration is <100,000 non-motile sperm/mL
and abnormal if it is >100,000 non-motile sperm/mL
(Fig. 12). Laboratory results must be within +2 stan-
dard deviations of the mean for all laboratories. This
criterion is applicable when there is a test failure and
the reported sperm concentration or motility is within
the mean +2 standard deviation of all laboratories as
reported by the proficiency test agency. Competency
assessment 1s performed for the medical technologists
annually to ensure accurate performance of the PVSA
test using a competency checklist. Medical technolo-
gists are assessed for their knowledge of the PVSA test

www.wjmhorg 11
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Post Vasectomy Sperm Count — Proficiency Test Results

Exception PVR-03

Procedure Method Code

PVR-04

Qualitative 020011

010
Sperm Present/Absent 3433 O 33

00 ®113 Present
O112 Absent

00113 Present
®©112 Absent

Quantitative

011

x 10E9/L or million/mL 033

080 [ () Fill i less than

Sperm Count*

"

1007 (4) Fil if less than

Fig. 12. Example of proficiency test re-

* Perform a count and indicate your result. If no sperm are present, enter zero for the count. If you do not perform sperm count, leave the boxes blank. Sults for post-vasectomy Sperm count as

and the AUA criteria in the form of a quiz. The tech-
nologists have to pass the aforementioned competency
tests to be approved to perform the PVSA evaluation.
Quality control is performed daily for sperm count
and motility assessment. Quality control passes when
manual evaluation of sperm concentration and motil-
ity is within 20% of the values obtained by a computer-
assisted semen analyzer in a normal sample.

2. Clinical audit of post-vasectomy semen

analysis: the Cleveland Clinic’s experience

The first PVSA examination was successful in 921%
of men which is comparable to other published litera-
ture reports [19]. Eighty men from this successful group
underwent a second PVSA and 7 had a third test and
all tested “passed” confirming that there is no need for
a second test, if the first one is clear. In a recent report,
Manka et al [20] highlighted the ongoing discordance
between vasectomy guidelines and practice patterns,
with 72% of repeat PVSA obtained unnecessarily based
on AUA guidelines. This redundant testing and un-
necessary financial burden probably reflects the desire
on the part of the doctor and patient to be very sure of
the success of the vasectomy and is mirrored in some
guidelines that recommend 2 PVSA routinely (Table
1). Of the men who failed the first PVSA, two-thirds
passed the second PVSA, and of those who failed the
second PVSA, almost half (9/19) passed on the third,
fourth, or fifth PVSA (Fig. 4). This delayed clearance
of sperm suggests that when a man fails the initial
PVSA, there is no need to rush to repeat vasectomy,
and waiting may prove the procedure successful in the
majority of patients. Our data showed that 7 cases (out
of 1,114, 0.63%) needed repeat vasectomy, which is in
agreement with previous reports in the literature [21],
since the reported failure rate with vasectomy varies
from 0.01% to 5% [3].

12  www.wjmh.org
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3. Online global survey

The recommendations of various societies differ on
a variety of points (Table 1) and this is reflected in the
varying clinical practices of various experts around the
globe. In our online global survey on the use of PVSA
for monitoring the outcome of vasectomy, the same
heterogeneity in clinical practice was found amongst
78 clinicians from 19 different countries. The majority
of surgeons used duration since vasectomy, rather than
the number of ejaculations, as the criterion for request-
ing the first PVSA. Clearance of sperm from the dis-
tal end of the vas deferens after vasectomy is a time-
dependent process with longer periods associated with
higher clearance rates [22]. The guidelines of profes-
sional societies also recommend obtaining PVSA based
on time after vasectomy but two (EAU and BAUS) of
those include both times after vasectomy and number
of ejaculations. None of the societies recommend check-
ing a PVSA based on the number of ejaculations alone.

Forty-five percent of the clinicians ask for the sam-
ple to be submitted within 1 hour. The AUA guidelines
suggest that a PVSA can be examined within 2 hours
to provide ample time for men to travel after perform-
ing a home collection. They suggest that this is accept-
able since during a PVSA, the only concern is the pres-
ence of motility and not necessarily the quality of the
motility [7]. The BAUS guidelines suggest that PVSA
samples should be evaluated within 1 hour when as-
sessing for motility [17].

A total of 30% of participants asked for examination
of the centrifuged sample. British Andrology Society
(BAS) guidelines suggest PVSA should be checked af-
ter centrifugation, while AUA guidelines do not recom-
mend centrifugation, and EAU guidelines do not make
any references to the centrifugation status [7,15,17].
Centrifugation will help detect rare sperm; it is not
clear whether this will have clinical predictive value or



he World Journal of

MEN’s HEALTH

will merely result in more false labels of failures lead-
ing to unnecessary repeat testing and anxiety.

As per AUA guidelines, the presence of a few non-
motile sperm in the first PVSA is considered a success-
ful result and unprotected intercourse can be permitted
if there is azoospermia or <100,000 non-motile sperm/
mL. Yet there is considerable disagreement on this
subject amongst the clinicians who participated in the
survey. Only one-fourth of the participants permitted
unprotected intercourse if <100,000 non-motile sperm/
mL were present. Forty-two percent of participants
stated that the sample should show total azoospermia,

Table 4. Literature review reports of recanalization following vasectomy

Ashok Agarwal, et al: Post-Vasectomy Semen Analysis I

and an additional 23% insisted on 2 PVSA samples
showing azoospermia before they allowed unprotected
intercourse. As a result, more than half (59%) of the
participants said they would advise continuing the use
of alternative contraception if a few non-motile sperm
were present in the ejaculate. This cautious approach
may result in unnecessary testing and a delay in free-
ing the couple from the need for alternative contra-
ception. Also, there may be a greater chance/higher
probablity of non-compliance/failure to comply when
multiple tests are asked for.

If motile sperm were found in the first PVSA, the

Year Author Article title Journal Main finding
1974 Esho et al [33] Recanalization following Urology After 1 year, 215 patients who were negative for PVSA were analyzed
vasectomy. again: 3 reported high sperm concentration.

1984 Philp et al [34]
two documented analyses Journal

showing azoospermic semen.

1990 Daviesetal [39]  Thelong-term outcome
following “special clearance”
after vasectomy.

Fatherhood without apparent Lancet
spermatozoa after vasec-

tomy.

1994 Smith et al [27]

1997 De Knijff et al [35] Persistence or reappearance of Fertility and

nonmotile sperm after Sterility
vasectomy: does it have
clinical consequences?

2000 Haldaretal [36] How reliable is a vasectomy?  Lancet

Long-term follow-up of
vasectomised men.

2004 Deneux-Tharaux
etal [37]

Pregnancy rates after
vasectomy: a survey of
US urologists.

2005 Griffinetal [38]  How little is enough? Journal of
The evidence for post-vasec- ~ Urology
tomy testing.

2020 Michaelidesand  Paternity seven years aftera  Journal of

Ghani [25] negative post-vasectomy Medical Case

semen analysis: a case report.  Reports

Late failure of vasectomy after British Medical 2 PVSA confirmed azoospermia in 14,047 men. After 3 years, the

partners of 6 of them were pregnant; this confirmed recanalization
of the vasa (incidence=1:2,300).

British Journal ~ After 3 years, 1 out of 50 patients reported <5,000 sperm/mL.
of Urology

They described 6 cases in which fatherhood was proved by DNA
analysis but was associated with persistently negative semen
analyses. In each case, 2 negative sperm counts were obtained.
Pregnancy occurred after 1-5 years post vasectomy depending on
the patient.

The reappearance of non-motile sperm after initial azoospermia
(at 12 weeks) was found in 6 of 65 men (9.2%). The five patients
with the reappearance of non-motile sperm (longest follow-up 22
months) did not report any pregnancies.

2,250 men had been followed up for at least 1 year after vasectomy
clearance. 1,400 of these men had reached 2 years follow-up and
1,000 had reached 3 years follow-up. Of these, 20 men had a posi-
tive semen analysis, 15 at the first year, four at the second year, and
one at the third year. In those men with a positive test at either
the second or third year, none had had a positive test the previous
years. The sperm count, however, was less than 10,000 sperm/mL
in 17 men, and semen samples of 14 were negative 1 month later
(three patients did not provide follow-up samples). No pregnancy
was reported.

Contraception Among the 511 urologists who had been doing vasectomies for at

least 5 years, the estimated incidence of pregnancy 2.5 years after
vasectomy was 1/1,000 procedures. The estimate was 0.51/1,000
procedures for early pregnancies attributed to non-adherence, and
0.49/1,000 for pregnancies attributed to vasectomy failure.

This literature review reported the reappearance of non-motile
sperm in 7 studies, occurring up to 22 months after vasectomy.

After negative PVSA, his wife conceived seven years after the pro-
cedure, and semen analysis confirmed a total of 0.5 million sperm
per milliliter of semen in a total semen sample of 6.3 mL.

PVSA: post-vasectomy semen analysis.
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majority of participants advised continuation of al-
ternative contraception and required further PVSA
tests, in accordance with the guidelines. This approach
is also validated by our study results, in which 47% of
those who had failed 2 PVSA tests eventually passed
the test. However, 12% of participants did advocate im-
mediate repeat vasectomy without the need for further
testing.

When the PVSA showed more than 100,000 non-
motile sperm/mL at 6 months, the participants were
almost equally divided between proceeding to repeat
vasectomy (as recommended by Canadian guidelines
[23]) versus further observation with another PVSA
at a later date, reflecting the uncertainty about the
relevance of non-motile sperm in the post-vasectomy
ejaculate (AUA guidelines recommend clinical judge-
ment). Relevant factors such as number of ejaculations
before PVSA and number of PVSA done are important
considerations to take into account, and the Australian
guidelines [24] suggest special clearance when 2 ejacu-
lates show <100,000 non-motile sperm/mL and at least
7 months have passed since vasectomy.

There is a very small but real risk of pregnancy fol-
lowing vasectomy. Vasectomy failure is the occurrence
of pregnancy or failure to achieve azoospermia or
RNMS after 6 months following vasectomy [7,15]. The
reasons may be technical failure or recanalization at
the vasectomy site [7]. Technical failure is defined by
the AUA guidelines as the presence of “normal or
nearly normal motile sperm counts” post vasectomy.
On the other hand, recanalization is considered when
motile sperm or rising sperm concentrations are seen
after achieving azoospermia or RNMS [7]. Pregnancy
due to recanalization may result from early or late
failure, which occurs in 1 in 250 patients and 1 in 2,000
patients, respectively [7,25].

Failure of vasectomy is every surgeon’s concern and
two-thirds of the particpants reported having had at
least one failure. In a study conducted by Jamieson
et al (2004) [26], the cumulative probability of failure
per 1,000 procedures (95% confidence interval) was 7.4
(0.2-14.6) 1 year post vasectomy and 11.3 (2.3-20.3) at
2, 3, and 5 years. In a case report, a pregnancy was re-
ported 7 years after vasectomy and this was attributed
to late recanalization [25]. In another study, paternity
was reported despite negative semen analysis reports
and the births occurred 1 to 5 years after vasectomy
[27]. Alderman [28,29], who used ligation and excision
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for vas occlusion, reported four pregnancies among 5,331
men who completed the recommended PVSA regimen,
giving a rate of about 1 in 1,300. A few cases confirmed
paternity based on genetic testing even though the
men had had PVSA previously showing azoospermia
[25,27,30,31]. The true incidence of late recanalization is
difficult to estimate, as PVSA is rarely repeated after
a test showing azoospermia or RNMS [7,15].

Spermatozoa may reappear in the ejaculate as a re-
sult of spontaneous recanalization and do not depend
on the surgical procedure [30,31]. Therefore for the
physicians, counseling is prudent to ensure that the pa-
tient and the partner fully understand the implications
of non-compliance and the possibility of recanalization
and pregnancy (Table 4) [25,27,32-39]. This was strongly
reflected in the survey with 90.3% counseling their pa-
tients about the risk of recanalization and 82% highly
recommending the need for a vasectomy consent form
based on expert consensus.

This is not surprising since complications or failure
of a vasectomy can have unfortunate consequences
leading to litigation. A study reviewing malpractice
suits related to vasectomies found that 37% alleged
negligence in post-operative care, 35% claimed negli-
gence in surgical performance, and 28% stemmed from
negligence in informed consent [8]. The study further
detailed the most common reasons for filed damages,
which were pregnancy/wrongful birth, chronic pain,
hematoma, and loss of testicle.

4. Laboratory scenarios
1) Casel

(1) Scenario

A patient presents to the andrology laboratory for a
scheduled PVSA test 12 weeks after vasectomy proce-
dure. The semen analysis results are: sperm concentra-
tion of 0.34 M/mL with RMS.

(2) Response
The PVSA has failed the AUA, EAU, and BAUS cri-
teria for passing the test.

2) Case 2

(1) Scenario
A patient fails the first PVSA at 12 weeks, with
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sperm concentration of 240 M/mL and sperm motility
of 5%. He has a second PVSA 4 weeks after the first
PVSA. Second PVSA results are reported as sperm
concentration of 0.50 M/mL and RMS seen.

(2) Response

The second PVSA has failed as per the AUA, EUA,
and BAUS guidelines. However, there is a significant
fall in count and motility that may progress to azo-
ospermia in future. The results are communicated to
the physician to counsel the patient appropriately.

5. Clinical scenarios

1) Casel

(1) Scenario

A patient had a vasectomy 6 months ago. PVSA re-
ports the presence of >100,000 non-motile sperm/mL at
6 months. How will you manage this patient?

(2) Response

Patients may stop using other methods of contracep-
tion only when examination of PVSA shows either azo-
ospermia or only RNMS (<100,000 non-motile sperm/
mL). Since the report shows >100,000 non-motile sperm,
alternative contraception should be continued. Trends
of further PVSA tests and clinical judgment should be
used to decide whether the vasectomy has failed and
whether a repeat vasectomy is indicated.

2) Case 2

(1) Scenario

A patient had a vasectomy 3 months ago. His PVSA
demonstrated the presence of RMS. How will you man-
age this patient?

(2) Response

This is a failed PVSA and the patient needs to use
another form of contraception until negative PVSA.
The PVSA should be repeated at the clinician’s discre-
tion and patient’s convenience. The vasectomy should
be considered unsuccessful if any motile sperm are
seen on PVSA at 6 months after vasectomy.

Ashok Agarwal, et al: Post-Vasectomy Semen Analysis I

3) Case 3

(1) Scenario

A patient had a vasectomy 1 year ago. PVSA at 6
months showed <100,000 non-motile sperm/mL. How-
ever, PVSA at 1 year shows >100,000 sperm/mL with 5%
sperm motility. What is your advice for the patient?

(2) Response
This is a case of failed vasectomy. A repeat vasec-
tomy may be offered to the patient after counseling.

4) Case 4

(1) Scenario

A patient underwent a vasectomy procedure two
years ago. He states that his wife is 8 weeks pregnant.
What is the next step in the management of this pa-
tient?

(2) Solution

A fresh semen test should done and the clinician
should also check if the patient had obtained an initial
PVSA. The reported compliance rate for a PVSA is
roughly 78% [7]. If the PVSA had not been done, then
there is the possibility of a technical failure that was
not detected. If the current report shows motile sperm
but the PVSA had shown azoospermia or RNMS, then
the physician should inform him that the pregnancy
could be due to spontaneous recanalization. Even if the
current report shows no sperm, there is the possibility
of transient recanalization [27,31]. Hence, before vasec-
tomy, the patient should always be counseled about
a 11in 2,000 risk of pregnancy after vasectomy even
after the PVSA test is clear. Finally, the patient can be
counseled about the option to perform genetic testing
on the offspring to document paternity.

CONCLUSIONS

Vasectomy 1is one of the most common forms of male
contraception. The PVSA plays an important role in
determining when the vasectomy is considered success-
ful and the couple can stop using contraception. Hence,
proper methodology and correct interpretation are cru-
cial. However, there is controversy over the significance
of non-motile sperm in the PVSA sample and this has
resulted in discrepancies between the different vasec-
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tomy guidelines from various professional societies and
is also reflected in varying clinical practices around the
globe. Our data suggest that the less stringent AUA
guidelines are adequate. Simplifying the PVSA test
procedure would help improve test compliance. There
is the need for a large multi-center study that would
assess serial PVSA over an extended period of time in
a larger number of men. This would clarify various
doubts related to timing and interpretation of PVSA
and would also help us understand, and perhaps pre-
dict, recanalization and the potential for future failure
of a vasectomy.
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