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Purpose: This Guideline aims to provide a contemporary overview of options for
future fertility following vasectomy. See Part I of this series for information on
indications for vasectomy, pre-operative counseling and preparation, peri-
operative considerations, procedural techniques, potential risks and complica-
tions, and post-operative care.

Materials and Methods: A comprehensive search of the literature was performed
and covered articles published between January 1, 1990 and January 30, 2024.
Relevant study designs included randomized controlled trials, controlled clinical
trials, and observational studies (cohort with and without comparison group,
case-control). Systematic reviews were searched for as an additional resource to
identify any relevant studies with the designs noted above that may not have
been captured in the literature search.

Abbreviations
and Acronyms

ICSI = intracytoplasmic sperm
injection
IVF = in vitro fertilization

Results: The Panel developed evidence- and consensus-based statements based
on a comprehensive systematic review of the literature. Recommendations for
restoration of fertility following vasectomy are detailed herein.

Conclusions: While this Guideline provides a summary of the current evidence
related to vasectomy reversal and other fertility options after vasectomy, future
review will be required as knowledge in this space continues to evolve. The
unabridged version of this Guideline is available at auanet.org.
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Vasectomy is considered a perma- have had a vasectomy will request
nent form of contraception. However, vasectomy reversal. In addition to
it is understood that some men who requests for vasectomy reversal, it is
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well recognized that many men will also undergo
procedures for sperm retrieval for use in assisted
reproduction. The total proportion of men who
have had a vasectomy that will want to have
fertility restored is not reliably available. As part
of the AUA’s Vasectomy Guideline process, both
the procedure of vasectomy as well as fertility
restoration after vasectomy were reviewed. Here-
in the Panel reviews considerations for fertility
after vasectomy. Although vasectomy produces
obstruction of the male reproductive tract, sperm
production is routinely preserved after vasectomy,
so fertility potential is reliably possible. As time
after vasectomy progresses, there is an increased
risk of developing a second obstruction in the
epididymal region of the male reproductive tract
on 1 or both sides. Since surgical bypass of
epididymal obstruction is technically more chal-
lenging and less successful than that from vasal
obstruction alone, the development of epididymal
obstruction must be considered for men interested
in fertility after vasectomy. Constructed guideline
statements (sequentially numbered from Part I)
are provided below.

GUIDELINE STATEMENTS

Fertility Restoration After Vasectomy

21. Clinicians should inform patients who
desire restoration of fertility after vasectomy
that surgical reconstruction or surgical sperm
retrieval with intracytoplasmic sperm injec-
tion (ICSI) are both options. Counseling
should be provided to couples based on their
clinical presentation to support shared
decision-making regarding options for family
building. (Expert Opinion)

Options for family building after vasectomy
include vasectomy reversal and surgical sperm
extraction for use with in vitro fertilization (IVF)
with ICSI, as well as adoption and use of donor
sperm. Since IVF for male factor requires ICSI, we
will refer to this intervention as ICSI for the pur-
pose of simplicity. The interventional options are
not always successful, and they may be expensive.
Given that the primary predictive factor of
conception is female partner age, this, along with
any other female factor pathology, number of chil-
dren desired, and economic factors should be
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considered when counseling patients regarding
options for fertility after vasectomy. A detailed review
of these options, optimization of sperm production
after standard evaluation, and other considerations
for post-vasectomy fertility are discussed in the
Diagnosis and Treatment of Infertility in Men: AUA/
ASRM Guideline.! This prior Infertility Guideline
also addresses improving sperm production in men
who are currently or were previously taking testos-
terone or other androgenic steroids.

Limited comparative data exist evaluating out-
comes of vasectomy reversal vs other post-
vasectomy fertility treatments. Valerie et al®
compared results of vasectomy reversal to post-
vasectomy surgical sperm retrieval and ICSI.
Mean age of male patients was 35.5 years at the
time of initial vasectomy, then 44.4 (+6.7) and 45.6
(£7.7) years at the time of the study intervention for
re-anastomosis and ICSI, respectively. No statisti-
cally significant differences were found between the
2 groups in partner characteristics, such as age and
parity. Overall, 99 patients underwent surgical
reconstruction, and 64 couples pursued primary
sperm extraction and ICSI. Among the 99 patients
who underwent surgical reconstruction, 45 chose
this option as the primary intervention, while 54
had vasectomy reversal and then requested ICSI (50
couples) or intrauterine insemination (4 couples, of
whom 2 subsequently also proceeded to ICSI).

The cumulative delivery rates among the groups
were as follows:

e Primary re-anastomosis: 40% (18/45) vs primary

ICSI: 44% (28/64).

o Re-anastomosis combined with ICSI: 57% (31/54)

vs primary ICSI: 44% (28/64).

e Overall re-anastomosis: 50% (49/99) vs primary

ICSI: 44% (28/64).

None of these comparisons showed statistical
significance, but the study may not have had suffi-
cient statistical power to demonstrate clinically
relevant differences. Time to achieve pregnancy was
not evaluated in this study. In theory, ICSI may
allow an earlier chance of pregnancy than vasec-
tomy reversal. Ability to have a second child after
intervention was also not assessed in this compar-
ative study that may be more likely after vasectomy
reversal.

22, Surgeons should inform patients
considering vasectomy reversal that duration
of the obstructive interval, patient age, and
female partner age are the best preoperative
predictors of post-operative reversal success.
(Moderate Recommendation; Evidence Level:
Grade C)

The preoperative factors that predict vasectomy
reversal success include patient age, duration of
obstructive interval, and female partner age.

The age of the patient undergoing vasectomy
reversal is associated with surgical success rates.
Older patient age, particularly over 40 years, is
associated with lower chances of success, as it re-
lates to pregnancy outcomes.>® Older patient age is
independently associated with older age of the fe-
male partner, which, in turn, has a dramatic effect
on natural pregnancy, as well as success of ICSI.?*°
Age-related declines in sperm quality and testicular
function may also contribute to this finding. Lastly,
patient age may be a proxy for obstructive interval,
with longer interval adversely affecting surgical
outcomes of patency and pregnancy.

The length of time since the vasectomy, known as
the obstructive interval, is an important pre-
operative predictor of vasectomy reversal success.
While there is no discrete cutoff for years of
obstructive interval that adversely affects outcome,
studies suggest that longer intervals between the
vasectomy and the vasectomy reversal procedure are
associated with reduced likelihood of success in
terms of patency and pregnancy rates.’® As the
duration of obstruction increases, the need for vaso-
epididymostomy to provide successful reconstruction
also increases, resulting in a lower chance of patency
and pregnancy when compared to vasovasostomy.®?

Female partner age may significantly impact
pregnancy success after vasectomy reversal.>71%11
Female fertility declines with age; therefore, preg-
nancy rates post-reversal decrease as the partner
ages. Assisted reproductive technology results are
also adversely affect by female age, but this treat-
ment may be necessary to achieve pregnancy for
older female partners.®!

Other preoperative factors that have been eval-
uated and not found to be predictive of success are
male FSH (follicle-stimulating hormone) 1eve1s,12’13
testicular volume,'®'* and the presence of preoper-
ative antisperm antibodies.'®

In summary, the best predictors of success for
vasectomy reversal are the duration of obstruction,
the age of the patient, and the age of the partner,
with longer obstructive intervals and older age being
associated with decreased success rates. Despite
these trends, there is no absolute time frame or age
cutoff that precludes success. Individual patients
should be counseled regarding the success rates of
both vasectomy reversal and assisted reproduction.

23. Surgeons should evaluate vasal fluid
microscopically at the time of vasectomy
reversal as the presence of sperm at the site of
planned reconstruction is the best intra-
operative predictor of patency after vasec-
tomy reversal. (Strong Recommendation;
Evidence Level: Grade B)

Intraoperative gross and microscopic vasal fluid
evaluation is useful in aiding decision-making during
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attempted vasectomy reversal regarding whether to
perform vasovasostomy or vasoepididymostomy.

The use of a bench microscope to microscopically
evaluate the presence of sperm in the vasal fluid
from the testicular end of that vas deferens is highly
recommended during vasectomy reversal. The
presence of sperm in the vasal fluid is the best
intraoperative predictor of vasectomy reversal suc-
cess.5®16 If sperm are not seen initially on micro-
scopic examination, additional samples from the vas
deferens should be evaluated looking for sperm or
sperm parts. The presence of clear copious fluid
from the testicular end of the vas deferens should
also prompt the surgeon to perform a vaso-
vasostomy, even if no sperm are seen.

If no sperm are found in the vasal fluid, and there
is lack of clear copious fluid emanating from the
testicular end of the vas deferens, then the surgeon
should perform vasoepididymostomy.

Gross vasal fluid appearance®%'7; gross epidid-
ymal fluid volume, color and consistency'®; location of
prior vasectomy®; and type of anesthesia® used during
the procedure are not predictive of patency or preg-
nancy outcomes, though studies are limited. Vaso-
epididymostomy should be performed at a level of the
epididymis with intraluminal sperm present.

24. Surgeons should perform a microsur-
gical vasovasostomy using a modified one-
layer or a two-layer anastomosis based on
surgeon preference. (Moderate Recommenda-
tion; Evidence Level: Grade C)

Several techniques for vasovasostomy have been
described. These include 2-layer and modified 1-layer
microsurgical approaches, 2-layer and 1-layer mac-
rosurgical or loupe-assisted approaches, and robotic-
assisted approaches. The 1-layer approach involves
using multiple interrupted permanent sutures full-
thickness through the adventitial, muscular and
mucosal layers of the vas deferens in an evenly
distributed circumferential manner. The modified 1-
layer approach involves the same steps described
for the 1-layer approach with the addition of multiple
adventitial interrupted sutures in the gaps between
the full-thickness sutures. The 2-layer approach in-
volves the placement of evenly distributed mucosal
sutures followed by muscular circumferential su-
tures in 2 separate layers. These approaches can be
performed with the assistance of the surgical micro-
scope, surgical loupes, or robotic surgical systems.

When comparing surgical approaches for vaso-
vasostomy, effectiveness can be defined by patency
and/or pregnancy rates. The largest study to date
demonstrating patency and pregnancy rates using
the microsurgical approach was published in 1992.°
The authors demonstrated high patency and preg-
nancy rates for microsurgical vasectomy reversal
(Table). Studies comparing surgical technique and

magnification are limited by small comparative
populations and biases.'®2* Despite these limita-
tions, published data do not prove that the surgical
technique and the use of microscopic assistance
affect patency or pregnancy rate. The Panel favors
the microsurgical approach given that there are
more substantial data supporting successful vasec-
tomy reversal with this approach.

25. Surgeons offering vasectomy reversal
should have microsurgical expertise to pro-
vide vasoepididymostomy as well as vaso-
vasostomy. (Expert Opinion)

Vasectomy reversal mandates an intra-operative
decision regarding the type of reconstruction (vaso-
vasostomy vs vasoepididymostomy) that should be
based on the intra-vasal fluid appearance and micro-
scopic examination of the fluid. It is the opinion of the
Panel that surgeons offering vasectomy reversal
should have the microsurgical skillset to perform
either vasovasostomy or vasoepididymostomy since
the decision as to which procedure is needed is made
intra-operatively. The diminutive size of the epidid-
ymal tubules requires microscopic magnification to
perform an effective vasoepididymostomy.

26. Surgeons may perform  vaso-
epididymostomy using longitudinal intussus-
ception, triangulation intussusception, end-
to-end anastomosis, or end-to-side anasto-
mosis. (Conditional Recommendation; Evi-
dence Level: Grade C)

Vasoepididymostomy is regarded as the most
technically challenging operation in reproductive
urology. Several techniques have been described for
vasoepididymostomy. Longitudinal intussusception
involves the pre-placement of 2 double-armed
microsurgical sutures longitudinally through the
epididymal tubule. The epididymal tubule is then

Table. Obstructive Interval vs Postoperative Result for First
Reversals

No. of patients No. of achieving

Obstructive with sperm in semen/ pregnancy/total
interval (y)? total number in group (%) number in group (%)
<2 38/39 (97) 23/31 (74)

2 48/50 (96) 33/43 (77)

3 63/74 (85) 31/56 (55)

4 103/112 (92) 49/86 (57)

5 97/112 (87) 44/89 (49)

6 83/95 (87) 40/74 (54)

7 88/100 (88) 44/87 (51)

8 91/107 (85) 45/86 (52)

9 46/60 (77) 20/46 (43)
10 65/85 (76) 30/70 (43)
" 39/51 (76) 16/40 (40)
12 29/34 (85) 7/25 (28)
13 15/17 (88) 14/19 (74)
14 11/14 (79) 5/9 (55)
>15 32/45 (1) 11/37 (30)

? Obstructive interval equals nearest completed year from vasectomy to reversal.
Reproduced with permission from J Urol. Belker et al, Table 3.2
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punctured between the suture needles, and the fluid
is examined for sperm or sperm parts. The micro-
surgical sutures are then passed through the vasal
mucosa and muscular layers in an “inside-out”
fashion, distributed equally around the circumfer-
ence of the vas. This maneuver leads to intussus-
ception of the epididymal tubule into the lumen of
the vas deferens. The triangulation intussusception
technique is similar except that 3 double-armed
microsurgical sutures are placed in a triangular
fashion through the epididymal tubule and then
intussuscepted into the lumen of the vas. The end-
to-side anastomosis is performed by approximating
the vasal lumen to an identified opening in the
epididymal tubule, whereas end-to-end anastomosis
requires the division of the epididymis to create and
identify a cross-sectioned epididymal tubule efflux-
ing fluid through which interrupted microsurgical
sutures are placed circumferentially. A single non-
randomized cohort study has compared the effec-
tiveness of these techniques; however, the small
sample sizes limited the ability to determine any
differences in outcome amongst the techniques.?®

FUTURE DIRECTIONS

Although this Guideline demonstrates substantial
progress since the initial publication of the 2012
AUA Vasectomy Guideline, there are many areas
where gaps of knowledge persist.

Patient requests for vasectomy are occurring at an
earlier age, and data on patient choice for permanent
contraception are limited. The consequences of early
vasectomy choice have also not been well studied.
Regret regarding vasectomy choice is an area where
data are lacking. Regret can be based on post-
operative pain, need for reversal, or general regret.
Relevant factors may include age less than 30 at the
time of vasectomy, lack of information about revers-
ibility, high impulsivity score, lower education level,
involvement with a responsible partner, and child
status.2® Earlier and more common performance of
vasectomy could lead to greater need for and re-
quests of fertility after vasectomy.

This Guideline addresses restoration of fertility
after vasectomy for the first time. A review of the

pertinent literature on this topic identified some
important issues that will need to be delineated in
the future. There are no published data regarding
what microsurgical expertise is necessary to provide
vasectomy reversal surgical care, hence the expert
opinion provided in this Guideline. With this gap in
knowledge, success rates of vasoepididymostomy
are based mostly on single series with non-
randomized data to evaluate results. Many practi-
tioners who perform only vasovasostomies might
report their data of outcomes with vasovasostomy
alone despite the presence of standard indications
for vasoepididymostomy, such as increased
obstructive interval, no sperm seen with vasal fluid
sampling, inspissated vasal fluid at time of reversal,
and epididymal induration. In the absence of sperm
reaching the vas deferens, the chance of successful
vasovasostomy for vasectomy reversal is limited.

A single surgeon randomized trial of different
microsurgical techniques would be valuable to
determine if 1 technique is better than the others.
Although expertise in vasoepididymostomy is rec-
ommended for the surgeon offering vasectomy
reversal, the number of urologists with such
expertise in the United States is limited. Some
urologists offering vasectomy reversal today do not
have training or experience in performance of vas-
oepididymostomy despite the value of this proced-
ure for a substantial number of men undergoing
attempted vasectomy reversal.

What is the best option for fertility after vasec-
tomy? There are limited data in comparative trials
to assess different interventions, and assisted
reproduction as well as microsurgical reconstructive
results can vary greatly at different centers.
Further, a randomized trial may be difficult to
accrue. However, a randomized trial comparing
vasectomy reversal vs sperm retrieval and ICSI
would provide very valuable data. This would need
to be performed in a health system that offers both
options without cost limitations and control for pa-
tient and partner age/type of anastomosis (vaso-
vasostomy vs vasoepididymostomy) and delay of
cross-over treatment for periods of time that may
limit patient acceptance.
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