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Objective: To evaluate the occlusive failure risk of ligation and excision with fascial interposition vasec-
tomy technique. There are doubts about the effectiveness of this technique largely used in Asia and Latin
America.
Study design: We conducted a prospective longitudinal observational descriptive study among men who
underwent a vasectomy performed under local anesthesia in a clinic specializing in sexual and reproduc-
tive health services in Bogotá, Colombia. Three urologists used the Percutaneous No-Scalpel Vasectomy
technique to isolate the vas deferens. They then ligated the vas, excised a 1 cm segment between liga-
tions, and ligated the fascia on the prostatic end to cover the testicular end. We requested all patients
to submit a semen sample three months after the vasectomy. We defined probable and confirmed vasec-
tomy failure as 1–4.9 million sperm/ml and 5 million sperm/ml or more or any number of motile sperm
observed on the last semen sample available, respectively.
Results: Among 1149 participants, 581 (51%) had at least one post-vasectomy semen analysis. The overall
failure risk was 5.2% (30/581; 95% confidence interval [CI] 3.6%–7.3%) with probable and confirmed fail-
ure risk of 1.9% (11/581; 95% CI 1.1%–3.4%) and 3.3% (19/581; 95% CI 2.1%–5.1%), respectively. Older men
and one urologist had statistically significant higher risk of overall failure.
Conclusion: Our study confirmed that the ligation and excision with fascial interposition vasectomy tech-
nique is associated with an unacceptable risk of failure.
Implications: Surgeons who use the ligation and excision with fascial interposition vasectomy technique
and countries with large vasectomy programs in Asia and Latin America that still recommend this tech-
nique should consider adopting alternatives to reduce the failure risk to below 1% as recommended by
the American Urological Association.

� 2020 Elsevier Inc. All rights reserved.
1. Introduction

Vasectomy consists of two specific surgical steps: (1) isolating
and exposing the vas deferens outside of the scrotum and (2)
occluding the vas. The No-Scalpel Vasectomy technique to expose
the vas was developed in China by Dr. Li Shunquiang in 1974 [1]
and promoted internationally by EngenderHealth since at least
1992 [2]. This minimally invasive technique to expose the vas is
the most extensively studied approach to expose the vas [3]. There
is high-quality evidence demonstrating that it reduces the risk of
hematoma and infections [3–5].

For occluding the vas, EngenderHealth recommends putting
two silk ligatures on the vas, excising about a 1-cm vas segment
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Fig. 1. Vasectomy occlusion technique by ligation and excision with fascial
interposition on testicular end [2]. Reproduction of the figure authorized by
EngenderHealth.
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between the ligatures, and interposing the vas sheath (fascia) on
the testicular end of the divided vas with a silk suture tied on
the abdominal end (Fig. 1) [2]. However, the failure risk of this
technique, based on the post-vasectomy semen analysis, seems
to be greater than 1%, which is the highest acceptable failure risk
recommended by experts [3]. Risks of occlusion failure of 0% [6],
2.1% [7] 2.5% [8], 2.6% [9], and 7.6% [10] have been reported for
the aforementioned occlusion technique, with the most robust
result from a high-quality randomized clinical trial reported at
5.9% [11].

Nevertheless, this technique is still the recommended standard
in large vasectomy programs in countries with limited resources
such as India, Nepal, Mexico, and Colombia [12]. The American
Urology Association recommends using this technique if experi-
enced surgeons consistently obtain satisfactory results [3]. How-
ever, due to the doubts about the effectiveness of this occlusion
technique, we evaluated its failure risk in a large cohort of men
vasectomized by experienced surgeons in Colombia.
2. Material and methods

2.1. Study design

We conducted a prospective longitudinal observational descrip-
tive study of a cohort of adult men who voluntarily underwent a
vasectomy under local anesthesia between April 7, 2017 and Jan-
uary 15, 2018, at a private clinic specializing in sexual and repro-
ductive health services in Bogotá, Colombia.

2.2. Recruitment of participants

Men requesting a vasectomy at the clinic routinely have a pre-
vasectomy visit with general practitioners. They provide coun-
selling on vasectomy, perform a medical history and physical
exam, and complete an electronic medical record. They also
request that men sign a form describing all information needed
to make an informed consent to voluntary sterilization. The clinic
usually schedules the vasectomy within a week. Men did not
receive any information about the study at this time.

Trained nurses screened and informed men about the study on
the day of the surgical procedure. Those who agreed signed an
informed consent form to participate in the study. We did not offer
any incentive for participating. Both the research ethics board from
the clinic and the Universidad El Bosque, Bogotá, Colombia,
approved the study.

We intended to recruit all participants consecutively. However,
there were some interruptions in the recruitment process due to
the unavailability of trained personnel assigned to other clinical
tasks during the study recruitment period (Fig. 2). Accounting for
the difficulty to estimate a priori the excepted failure risk and com-
pliance to post-vasectomy semen analysis, we aimed to recruit
1200 participants to ensure sufficient precision of our results. For
estimating failure risks with absolute precision and 95% confidence
of 2% ± 1% and 5% ± 2%, the study required compliance rate of 75%
(753 subjects) and 46% (457 subjects), respectively [13].

2.3. Vasectomy technique

Three urologists performed the vasectomies. Each had per-
formed more than 10,000 cases using the percutaneous no-
scalpel vasectomy technique [14], a minimally invasive technique
[3] which involves a slight modification of the original technique
described by Li [1], and the ligation and excision with fascial inter-
position occlusion technique illustrated in Fig. 1. At the time of
study, two urologists were practicing full time while the other
was only working part-time at the clinic, performing more vasec-
tomies in other settings. The doctors standardized their technique
before the study. All three performed the same technique in all
vasectomized men. A video of the occlusion technique performed
by each surgeon is available at https://youtu.be/HQwQx4oQ8sg.
All three surgeons signed an informed consent form allowing the
collection of their professional and clinical information.

2.4. Semen analysis

We had the following procedures in place to encourage men to
comply with the post-vasectomy semen analysis. First, at the time
of the pre-vasectomy visit, men signed a form specifying, among
other information, that vasectomized men have to do a post-
vasectomy semen analysis three months after vasectomy and only
results of this test can confirm sterility. Second, on the day of the
vasectomy, nurses informed participants verbally and in writing
about the importance of undergoing a post-vasectomy semen anal-
ysis at three months after the vasectomy at the institution labora-
tory, and, meanwhile, to have as many ejaculations as possible. The
standard post-vasectomy instructions sheet given routinely to all
vasectomized men in the clinic and the informed consent form to
participate in the study provided these instructions. Third, we
reminded participants who did not comply with the post-
vasectomy semen analysis at three months by phone. We
attempted up to three times to contact each participant. We con-
tacted 941 men (81.9%) at least once. Participants had at least six
months of follow-up after the vasectomy, as the study data collec-
tion ended on July 15, 2018.

The following customary pre-analytic and analytic procedures
for post-vasectomy semen analysis were in place at the time of
the study. We did not modified them. According to written instruc-
tions, patients needed to bring the first semen sample produced by
masturbation in a condom with no time limit for delivering the
sample at the clinic laboratory after its collection. The laboratory
technicians did not centrifuge the semen samples. They did not
assess motility at the first post-vasectomy semen analysis. They
reported sperm counts of less than 100,000 sperm/ml as ‘‘0”,
meaning ‘‘no significant number of sperm detected”. We did not
request further samples in this case. If the first post-vasectomy
semen analysis showed 100,000 sperm/ml or more, we contacted
the participant by phone to schedule an appointment for a second
test. We asked men to submit additional samples, produced by
masturbation preferably in the laboratory facilities, every six
weeks until confirmed success or failure of vasectomy. The labora-
tory technicians analyzed samples within 2 hours of delivery. We
requested sperm count per ml and motility for additional post-
vasectomy semen analyses.

We defined success/failure of vasectomy on the following crite-
ria: Confirmed success: <100,000 sperm/ml; Probable success:
100,000 sperm/ml; Indeterminate: 100,000 sperm/ml to <1 million
sperm/ml; Probable failure: 1 million sperm/ml to 4.9 million
sperm/ml; Confirmed failure: 5 million sperm/ml or more, or any
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Refused or not invited to participate over a lack 
of resources for recruitment
- No vasectomy performed (n=526)
- Vasectomy under general anesthesia (n=64)
- Vasectomy under local anesthesia (n=1122)

Men who accepted to participate 
in the study

(n= 1200)

Not eligible
- No vasectomy performed (n=28)
- Vasectomy under general anesthesia (n=23)

Participants

(n= 1149; 96%)

Excluded from the analyses
- No semen analysis (n=568)

Participant included in the analysis 

(n= 581; 51%)

Men who requested a vasectomy 

n= 2912 

Fig. 2. Study flow chart.
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number of sperm with motility, or pregnancy with a post-
vasectomy semen analysis showing any number of motile or
non-motile sperm, or any patient who, according to the urologist,
should have a repeat vasectomy.
2.5. Data collection

We extracted data on the following variables potentially associ-
ated with vasectomy failure from the electronic medical record:
age, height, weight, urologist who performed the vasectomy,
anatomical alteration found at the time of the surgical procedure,
and failing to perform fascial interposition on either side. The lab-
oratory sent daily paper reports of post-vasectomy semen analysis
to the study team. We entered data in an Excel datasheet.

To reduce the risk of information bias, two independent study
team members performed a double data entry of the results of
the post-vasectomy semen analysis. In addition, at the end of the
study, we compared all data in the Excel datasheet to those from
the electronic medical record database. We verified and corrected
discrepancies for each variable, varying between 0% and 0.3%.
2.6. Data analysis

We excluded from the analysis participants who did not provide
at least one semen sample. We compared participants with and
without post-vasectomy semen analysis for each variable poten-
tially associated with vasectomy failure using Student’s t-test
and Chi-square test or Fisher’s exact test where applicable.

The effectiveness of the vas occlusion technique (confirmed
success, probable success, indeterminate, probable failure, and
confirmed failure) was determined using the results of the last
post-vasectomy semen analysis available for each patient. The
overall risk of failure, combining probable and confirmed failure,
was the main outcome of the study. The 95% confidence interval
(CI) of the estimates were calculated using the Wilson procedure
with no continuity correction [15].
We evaluated the influence of the following variables on the
risk of overall failure: age (<35, 35–39, 40+ years old), body mass
index (<18.5, 18.5–24.9, 25–29.9, 30+), urologist who performed
the vasectomy (1, 2, and 3), anatomical alteration found at the time
of the surgical procedure (yes/no), failing to perform fascial inter-
position on either side (yes/no), and timing of the first post-
vasectomy semen analysis (<90 days/90 days or more). We
assessed differences in risk failure with relative risk (RR) and 95%
CI calculated with Cox regression models with constant time at risk
[16]. We performed statistical analyses with STATA 15.
3. Results

Among 2358 men who had a vasectomy at the clinic during the
study period, 1149 eligible men participated in the study and 581
(51%) participants produced at least one sample for post-
vasectomy semen analysis (Fig. 2). Among these, 482 (83%) were
recommended to stop other contraceptive methods based on the
results of the first post-vasectomy semen analysis. In the remain-
ing 99 men, 55 (56%) provided a second semen sample. The status
related to success or failure of vasectomy remained unchanged,
improved, and worsen in 9 (16%), 42 (76%), and 4 (7%) men after
the last test available, respectively Table Appendix A. Forty-one
(41%) men fully complied with all post-vasectomy semen analysis
requests.

We present the demographic and clinical characteristics poten-
tially associated with vasectomy failure of men with and without
at least one post-vasectomy semen analysis in Table 1. Men with-
out post-vasectomy semen analysis were significantly younger on
average. Significantly more had anatomical alterations reported by
urologists at the time of the surgery and more tended to have their
surgery performed by urologist 1 and 3.

Table 2 presents the effectiveness of the occlusion technique
studied. The overall (probable and confirmed) vasectomy failure
risk was 5.2% (30/581) with a 95% CI ranging from 3.6% to 7.3%.
Men with vasectomy failure provided their last semen sample at



Table 1
Variables potentially associated with vasectomy failure risk according to the provision of at least one post-vasectomy semen analysis.

Variables All participants With PVSA Without PVSA P-value
n = 1149 n = 581 n = 568

Mean age (±sd); years 37.1 ± 7.6 37.6 ± 7.7 36.6 ± 7.4 0.02a

Mean body mass index (±sd) 22.0 ± 2.9 22.0 ± 3.0 22.0 ± 2.9 0.96a

Urologist who did the vasectomy; n (%)
1 419 (36.5) 207 (35.6) 212 (37.3) 0.05b

2 661 (57.5) 348 (59.9) 313 (55.1)
3 69 (6.0) 26 (4.5) 43 (7.6)

Failing to perform FI; n (%) 7 (0.6) 3 (0.5) 4 (0.7) 0.73c

Anatomical alterations; n (%) 21 (1.8) 6 (1.0) 15 (2.6) 0.04b

Sd = standard deviation; PVSA = post-vasectomy semen analysis; FI = fascial interposition.
a Student’s t-test.
b Chi-square test.
c Fisher’s exact test.

Table 2
Vas occlusion effectiveness in the 581 participants with post-vasectomy semen
analysis.

Outcome based on the last PVSA availablea n % (95% CI)

Overall success 545 93.8 (91.5–95.5)
Confirmed success 519 89.3 (86.6–91.6)
Probable success 26 4.5 (3.1–6.5)

Indeterminate 6 1.0 (0.5–2.2)
Overall failure 30 5.2 (3.6–7.3)

Probable failure 11 1.9 (1.1–3.4)
Confirmed failure 19 3.3 (2.1–5.1)

Total 581 100

PVSA = post-vasectomy semen analysis; CI = Confidence interval.
a Confirmed success: <100,000 sperm/ml; Probable success: 100,000 sperm/ml;

Indeterminate: 100,000 sperm/ml–<1 million sperm/ml; Probable failure: 1 million
sperm/ml–4.9 million sperm/ml; Confirmed failure: 5 million sperm/ml or more, or
any number of sperm with motility, or pregnancy with a post-vasectomy semen
analysis showing any number of motile or non-motile sperm, or any patient who,
according to the urologist, should have a repeat vasectomy.

Table 3
Overall (probable and confirmed) failure risk of vasectomy according to potentially
modifying variables.

Variables Failure risk Relative risk

n/N (%) % (95% CI) (95% CI)

Age
<35 6/220 2.7 (1.3–5.8) 1a

35–39 7/143 4.9 (2.4–9.8) 1.7 (0.6–5.0)
40+ 17/218 7.8 (4.9–12.1) 2.8 (1.1–7.0)

Body mass index
<18.5 2/42 4.8 (1.3–15.8) 1b

18.5–24.9 23/455 5.1 (3.4–7.5) 1.1 (0.3–4.5)
25–29.9 5/76 6.6 (2.8–14.5) 1.4 (0.3–7.1)
30+ 0/8 0 –c

Urologist
1 11/207 5.3 (3.0–9.3) 0.4 (0.1�1.1)
2 15/348 4.3 (2.6–7.0) 0.3 (0.1�0.9)
3 4/26 15.4 (6.2–33.5) 1a

Anatomical alteration
yes 0/6 0
no 30/575 5.2 (3.7–7.4) –c

Failing to perform FI
yes 0/3 0
no 30/578 5.2 (3.7–7.3) –c

Timing of the first PVSA
<90 daysd 2/28 7.1 (2.0–22.6) 1.4 (0.3–5.9)
90 days or more 28/553 5.1 (3.5–7.2) 1b

CI = Confidence interval; FI = fascial interposition; PVSA = post-vasectomy semen
analysis.

a Cox regression model with constant time at risk [16] adjusted for age and
urologist.

b Unadjusted Cox regression model with constant time at risk [16].
c The relative risk was not possible to calculate because of the 0 value in the

model.
d Range 32–90 days. One man had a confirmed failure (35 million sperm/ml at

84 days) and another had a probable failure (4 million sperm/ ml at 70 days).
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mean of 195 ± 102 days and a median of 160 days after the vasec-
tomy ranging from 70 to 381 days. We present in Table Appendix B
the semen analysis results and the time interval between vasec-
tomy and semen analyses for each probable and confirmed failure.
Neither vasectomized men nor urologists reported a pregnancy.
Urologists did not repeat any vasectomy not based on the post-
vasectomy semen analysis failure criteria.

Table 3 presents the overall (probable and confirmed) failure
risk according to variables that may influence that risk. The overall
failure risk was significantly higher in men aged 40 and older com-
pared to men aged less than 35 (RR 2.8, 95% CI 1.1–7.0) and in
those who had their surgery performed by urologist 3 vs. 2 (RR
0.3, 95% CI 0.1�0.9).
4. Discussion

We observed that vasectomy occlusion performed with ligation
and excision with fascial interposition is associated with a high risk
of failure based on the post-vasectomy semen analysis results. Our
study confirms the results of five out of six previously published
studies showing that the failure risk of this technique is unaccept-
able [10–15]. The acceptable failure risk of a vasectomy occlusion
technique should be under 1% [3]. Even in younger men and men
vasectomized by the urologist who had the lowest risk of failure,
the lower bound of the 95% confidence interval is higher than 1%.

These results have important implications. Many low-resource
countries with large vasectomy programs are still recommending
this technique [12]. Although most vasectomy failures can be iden-
tified with post-vasectomy semen analysis, in low-resource coun-
tries, vasectomized men have limited access to this test and rely
on the number of months or/and number of ejaculations after
vasectomy before discontinuing other contraceptive methods. Fur-
thermore, even when post-vasectomy semen analysis is available,
compliance is low, as observed in our study. The risk of unexpected
pregnancies despite the use of vasectomy as a contraceptive
method may then be significant if the ligation and excision with
fascial interposition is used. In addition, in countries where fascial
interposition is indicated within national standards, it is often
omitted because of time constraints and insufficient surgical skills
[17], resulting in an even higher failure risk [18,19].

Uptake of vasectomy is low in most low-resource countries
[20], and unexpected pregnancies after vasectomy may limit
efforts to increase its use [20]. It is essential that vasectomy provi-
ders perform the most effective vas occlusion techniques. Most
recent clinical practice guidelines from United States of America
[3], United Kingdom [21], Europe [22], and Canada [23]
recommend that cautery of the mucosa of the vas lumen, prefer-
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ably combined with interposing the fascia between the divided
ends of the vas should be used to occlude the vas. Combining
mucosal cauterization of the vas deferens with fascial interposition
results in the lowest risk of occlusive failure (well below 1 % based
on post-vasectomy semen analysis) [4,18,19]. This technique has
been successfully integrated into vasectomy programs in Rwanda
[24], Haiti, Kenya, and, more recently, in Colombia after we made
the results of our study available locally [12].

4.1. Limitations

This study has some limitations. First, as indicated in Fig. 2, we
could not invite about half of the 2358 men who had a vasectomy
at the clinic to participate in the study. This was due to the lack of
available human resources and not to a purposely-differential
selection of participants. Ultimately, we extended the recruitment
period to attain our targeted sample size.

Second, about half of the participants did not provide a first
post-vasectomy semen analysis despite all efforts to maximize
compliance as described in Section 2. There were statistically sig-
nificant differences in some clinical characteristics of participants
with and without post-vasectomy semen analysis due to our large
sample size. However, this self-selection of participants perform-
ing a post-vasectomy semen analysis does not bias the results. A
selection bias would have occurred only if the loss to follow-up
(non-compliance) had been associated with the exposure (vasec-
tomy technique) and the outcome of interest (vasectomy failure).
It is unlikely that the urologists modified the vasectomy technique
according to prior knowledge of who would comply with the test
or not in the future. Furthermore, there is no reason to believe that
non-compliance is associated with failure risk. The high attrition
rate however decreases the precision of our results evaluated with
95% CIs. Nevertheless, the number of participants remaining for
analyses yielded 95% CIs precise enough to show that the risk of
failure is unacceptable, well above the 1% cut-off recommended
by the American Urological Association [3].

Third, non-compliance with additional post-vasectomy semen
analysis after the first test may have led to both overestimation
and underestimation of the failure risk. On one hand, based on
the number of sperm on the initial post-vasectomy semen analysis,
participants with a probable (1–4.9 million sperm /ml) or con-
firmed (5 million or more sperm/ml) failure may have been
declared a success with additional post-vasectomy semen analy-
ses. About half of vasectomized men with 1–19 million sperm /
ml and one-third with 20 million or more /ml at the initial post-
vasectomy semen analysis are known to have a delayed vasectomy
success within six months post-vasectomy [25]. However, such
quantities of sperm at three months are highly suggestive of
recanalization, and despite the possibility of delayed success in
several cases, we may considered most as occlusive failures. This
can be avoided with better occlusion techniques [26].

On theother hand, classifyingmenwhohad100,000 sperm/ml or
less at their initial post-vasectomy semen analysis as successes
without assessment of motility could have led to an underestima-
tion of the failure risk. The sperm count cut-off recommended to
stop other methods of contraception after a vasectomy (indicating
a successful vas occlusion) is currently 100,000 non-motile sperm/
ml or less [3,21–23,27]. However, assessingmotilitywould not have
changed our conclusions. Among post-vasectomy semen analysis
showing rare sperm (less than 1 million/ml), only 9% [28] to 11%
[29] displayed somemotile sperm and up to three-quarters of addi-
tional post-vasectomy semen analysis were negative [25].

Fourth, the aim of the study was to determine the failure risk
based on post-vasectomy semen analysis. As such, it is not possible
to draw conclusions about the contraceptive effectiveness of the
studied vasectomy technique. Considering the high occlusive fail-
ure risk, we were however expecting to observe a few pregnancies,
especially in men who did not comply with post-vasectomy semen
analysis, even over the relatively short - year and a half - duration
of the study. In a cohort of 1263 men from rural Nepal who had a
vasectomy mostly performed by simple ligation and excision, 2.3%
still had 500,000 sperm/mL or more in their semen 1–3 years after
the procedure; pregnancy rates were 0.7%, 1.7% and 4.2% at 3, 12
and 36 months, respectively [30]. Our participants spontaneously
reported no pregnancies and none of the three urologists inter-
viewed in March 2019 remembered hearing about a case from
the studied cohort.
4.2. Generalizability

Our results apply to the ligation and excision with fascial inter-
position technique recommended by EngenderHealth [2]. This was
precisely the occlusion technique studied by Sokal et al. in their
randomized trial conducted in seven countries and showing a fail-
ure risk of 5.9% (95% CI 3.8%–8.6%) [11].

We restricted study eligibility to men who had their vasectomy
under local anesthesia. Among the 2358 men who had their vasec-
tomy during the study period (participants and non-participants),
87 (3.7%) had their vasectomy performed under general anesthesia.
This was unexpected. A survey of 100 members of the Vasectomy
Network, an international Google discussion group, showed that
on average vasectomists consider that less than 1% of men should
have their vasectomy done under general anesthesia (unpublished
data). The institution is currently addressing the issue.

In conclusion, our study confirmed that the ligation and exci-
sion with fascial interposition vasectomy technique is associated
with an unacceptably high risk of failure, even when performed
by experienced surgeons. Vasectomy programs in low-resource
countries should consider adopting alternatives to this technique.
Combining thermal cautery with fascial interposition can reduce
the failure risk to below 1% [3]. Although cautery can be imple-
mented in low-resource countries, more research is needed to
identify a vasectomy occlusion method that could be highly effec-
tive, safe and not require any equipment beyond no-scalpel vasec-
tomy instruments and suture material [31].
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Appendix
Appendix A
Results of the first and last post-vasectomy semen analyses (PVSA) in men with sperm at the first PVSA, according to status related to success or failure of vasectomy.

No Time interval vasectomy –
1st PVSA (days)

Sperm concentration
(n � 106/ml)

Status at the
first PVSA

Time interval
vasectomy –
last PVSA (days)

Rank of
PVSA

Sperm concentration
(n � 106 /ml)

Status at the last PVSA

Unchanged status
1 102 40 Confirmed failure 381 4th 0.6a Confirmed failure
2 147 15 Confirmed failure 370 3rd 0.1a Confirmed failure
3 108 48 Confirmed failure 309 2nd 20 Confirmed failure
4 150 20 Confirmed failure 280 2nd 200 Confirmed failure
5 180 20 Confirmed failure 360 2nd 11a Confirmed failure
6 145 25 Confirmed failure 272 2nd 20 Confirmed failure
7 97 15 Confirmed failure 293 2nd 40 Confirmed failure
8 103 0.1 Probable success 189 2nd 0.1 Probable success
9 91 0.1 Probable success 179 2nd 0.1 Probable success

Better status
1 93 31 Confirmed failure 211 2nd 1 Probable failure
2 119 10 Confirmed failure 224 2nd 0.2 Indeterminate
3 97 8 Confirmed failure 205 3rd 0.1 Probable success
4 98 47 Confirmed failure 271 2nd 0 Confirmed success
5 108 20 Confirmed failure 191 2nd 0 Confirmed success
6 91 1 Probable failure 185 2nd 0.5 Indeterminate
7 162 4 Probable failure 261 2nd 0.1 Probable success
8 92 1 Probable failure 229 2nd 0.1 Probable success
9 92 2 Probable failure 279 2nd 0 Confirmed success
10 105 2 Probable failure 251 2nd 0 Confirmed success
11 91 1 Probable failure 217 2nd 0 Confirmed success
12 100 1 Probable failure 227 2nd 0 Confirmed success
13 98 1 Probable failure 226 3rd 0 Confirmed success
14 110 1 Probable failure 231 2nd 0 Confirmed success
15 97 0.5 Indeterminate 203 2nd 0 Confirmed success
16 103 0.5 Indeterminate 329 4th 0 Confirmed success
17 105 0.3 Indeterminate 231 2nd 0 Confirmed success
18 96 0.2 Indeterminate 216 2nd 0 Confirmed success
19 77 0.2 Indeterminate 359 4th 0 Confirmed success
20 98 0.2 Indeterminate 182 2nd 0 Confirmed success
21 118 0.2 Indeterminate 239 2nd 0 Confirmed success
22 117 0.2 Indeterminate 214 2nd 0 Confirmed success
23 112 0.1 Probable success 232 2nd 0 Confirmed success
24 178 0.1 Probable success 255 2nd 0 Confirmed success
25 111 0.1 Probable success 223 2nd 0 Confirmed success
26 92 0.1 Probable success 280 2nd 0 Confirmed success
27 97 0.1 Probable success 202 2nd 0 Confirmed success
28 92 0.1 Probable success 202 2nd 0 Confirmed success
29 119 0.1 Probable success 215 2nd 0 Confirmed success
30 92 0.1 Probable success 199 3rd 0 Confirmed success
31 105 0.1 Probable success 199 2nd 0 Confirmed success
32 140 0.1 Probable success 249 2nd 0 Confirmed success
33 225 0,1 Probable success 362 2nd 0 Confirmed success
34 97 0,1 Probable success 191 2nd 0 Confirmed success
35 99 0,1 Probable success 245 2nd 0 Confirmed success
36 98 0,1 Probable success 244 2nd 0 Confirmed success
37 98 0,1 Probable success 224 2nd 0 Confirmed success
38 119 0,1 Probable success 330 2nd 0 Confirmed success
39 95 0,1 Probable success 230 2nd 0 Confirmed success
40 120 0,1 Probable success 176 2nd 0 Confirmed success
41 92 0,1 Probable success 199 2nd 0 Confirmed success
42 105 0,1 Probable success 191 2nd 0 Confirmed success

Worst status
1 108 1 Probable failure 356 3rd 0.3a Confirmed failure
2 99 0.2 Indeterminate 313 2nd 3a Confirmed failure
3 100 0.1 Probable success 236 2nd 0.5 Probable failureb

4 95 0.1 Probable success 189 2nd 0.2 Indeterminate

PVSA = post-vasectomy semen analysis.
a Presence of motile sperm.
b Because the number of sperm increased from 100,000 sperm/ml to 500,000 sperm/ml 236 days after the vasectomy, we classified this vasectomy as a probable failure

although the number of sperm was under 1 million/ml.



Appendix B
Results of the post-vasectomy semen analyses (PVSA) of men with probable and confirmed vasectomy failure.

No Time interval
vasectomy – 1st
PVSA (days)

Sperm
concentration
(n � 106/ml)

Motility Time interval
vasectomy – 2nd
PVSA (days)

Sperm
concentration
(n � 106/ml)

Motility Time interval
vasectomy – 3rd
PVSA (days)

Sperm
concentration
(n � 106/ml)

Motility Time interval
vasectomy – 4rd
PVSA (days)

Sperm
concentration
(n � 106/ml)

Motility

Probable failure (Time interval between vasectomy and last PVSA: mean ± standard deviation = 143 ± 50 days and median = 144 days)
1 93 31 - 211 1 –
2a 100 0.1 – 236 0.5 –
3 174 2 –
4 150 3 –
5 164 2.5 –
6 144 1 –
7 84 4 –
8 101 3 –
9 92 1 –
10 118 1 –
11 95 1 –

Confirmed failure (Time interval between vasectomy and last PVSA: mean ± standard deviation = 225 ± 113 days and median = 272 days)
1 102 40 – 191 1 – 259 0.5 – 381 0.6 Yes
2 147 15 – 217 0.1 – 370 0.1 Yes
3 108 1 – 154 0.3 No 356 0.3 Yes
4 108 48 – 309 20 –
5 150 20 – 280 200 –
6 180 20 – 360 11 Yes
7 145 25 – 272 20 –
8 97 15 – 293 40 Yes
9 99 0.2 – 313 3 Yes
10 104 20 –
11 176 40 –
12 155 20 –
13 297 45 –
14 94 20 –
15 97 20 –
16 118 6 –
17 70 35 –
18 132 80 –
19 91 70 –

a Because the number of sperm increased from 100,000 sperm/ml to 500,000 sperm/ml 236 days after the vasectomy, we classified this vasectomy as a probable failure although the number of sperm was under 1 million/ml.
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