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Background: Testicular sperm aspiration (TESA) is a
minimally invasive testicular sperm retrieval technique
that has been utilized in the treatment of male factor
infertility. We sought to evaluate sperm retrieval out-
comes of primary and redo TESA in men with severe
oligoasthenoteratozoospermia (OAT) and obstructive
azoospermia (OA).
Methods: This is a retrospective analysis of consecutive
TESAs (primary and redo) for men with severe OAT
and OA performed between January 2011 and August
2022 at a high-volume infertility center. We compared
TESA outcomes in men with severe OAT to those
with OA and compared outcomes of men who under-
went primary and redo TESA on the same testicular
unit.

Results: 439 TESAs (366 primary and 73 redo) in men
with severe OAT (n = 133) and OA (n = 306) were
included. Men with OA had significantly higher sperm
retrieval rate (SRR) and motile SRR compared to men
with severe OAT (99% vs. 95% and 98% vs. 83%,
respectively, p < 0.05). The requirement for multiple
biopsies and the total number of aspirates were signif-
icantly lower in men with OA compared to those with
severe OAT (15% vs. 32% and 1.2 ± 0.5 vs. 1.4 ± 0.7,
respectively, p < 0.05). In both groups, SRR, motile
SRR, the requirement for multiple biopsies, and the total
number of aspirates were not significantly different in
primary compared to redo cases.
Conclusion: Our data demonstrate that TESA retrieval
rates are significantly higher in men with OA compared
to those with severe OAT. The data also demonstrate that
a redo TESA in these men is as effective as a primary
TESA, suggesting that areas of active spermatogenesis
are preserved 6 months after TESA.
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Introduction

After the advent of intracytoplasmic sperm injection
(ICSI) in 1992, testicular biopsy has played a key role
in the management of the infertile man.1 Testicular
sperm aspiration (TESA) is one of many methods to
retrieve testicular sperm. It is a minimally invasive
treatment where testicular tissue is aspirated percu-
taneously. It can be done with a spermatic cord block
alone or coupled with intravenous sedation.2

TESA has been utilized in men with obstruc-
tive azoospermia since 1993 and has become one
of the most utilized methods, together with per-
cutaneous epididymal sperm aspiration (PESA), for
sperm retrieval in these men.3 Recently, studies have
suggested that some couples with oligoasthenoter-
atozoospermia (OAT) and elevated sperm DNA
fragmentation (SDF) may be candidates for testicu-
lar sperm retrieval.4 Couples with failed ICSI cycles
or recurrent miscarriages and high SDF may benefit
from testicular sperm retrieval and ICSI.4–6 Success-
ful sperm retrieval with TESA is reportedly close to
100% in men with OA as well as in non-azoospermic
men.7 However, it is unclear whether a redo TESA
is associated with an equally high success rate in
these men.

We speculate that the sperm retrieval rate (SRR)
at redo TESA is lower than at primary TESA in men
with OA and in those with OAT. As such, we planned
to evaluate sperm retrieval outcomes of primary and
redo TESA in men with OA. We also sought to
examine sperm retrieval outcomes of primary and
redo TESA in men with severe OAT and sperm high
DNA fragmentation index (DFI), complete astheno-
zoospermia or necrozoospermia, and intermittent
azoospermia or intermittent cryptozoospermia.

Materials and Methods

Patients
We performed a retrospective analysis of consecutive
TESAs (primary and redo) for men with OA and
severe OAT (<5 million sperm/mL, <32% progres-
sive motility, and <4% normal forms), performed
between January 2011 and August 2022 at OVO fer-
tility clinic in Montreal, Canada. All TESAs were
done for therapeutic purposes in conjunction with
an ICSI cycle. All redo TESA cases involving the
same testicular unit were done at least 6 months
after the primary TESA based on evidence of ultra-
sound resolution of intra-testicular changes at 6
months post-testicular sperm retrieval.8 This study
was reviewed by the Research and Development

Committee at the OVO clinic and was approved as a
quality control study. The principles of the Helsinki
Declaration were respected. The patients provided
consent for the sperm retrieval.

All patients in this study were evaluated by
a fellowship-trained male infertility specialist
(AZ). All men underwent a thorough clinical
evaluation before the testicular sperm retrieval.
Semen analysis was evaluated based on the World
Health Organization criteria (WHO, 2010).9 Sperm
DNA fragmentation was determined by TUNEL
assay (terminal deoxynucleotidyl transferase-
mediated deoxyuridine triphosphate (dUTP) nick
end-labeling) using flow cytometry and reported as
sperm DNA fragmentation index (sperm DFI).10

Men undergoing TESA for OA had a defini-
tive diagnosis of obstruction based on history
(post-vasectomy, CBAVD), physical exam (testicu-
lar volume and consistency), and laboratory testing
(e.g., semen analysis, serum FSH). The indications
for TESA in men with severe OAT were high sperm
DFI, complete asthenozoospermia or necrozoosper-
mia, unexpected azoospermia or cryptozoospermia,
multiple ICSI failures, severe OAT with intermittent
azoospermia or intermittent cryptozoospermia.11,12

We excluded men with NOA and those with crypto-
zoospermia.

Testicular sperm aspiration
TESA was performed under local anesthesia as
previously described.13 The larger testicle was
aspirated first. We begin with a 1% xylocaine
spermatic cord block (without epinephrine), injecting
10 mL of xylocaine into the cord. The scrotal
skin and dartos muscle are also infiltrated with
xylocaine.13–15 A 16-gauge angiocatheter (1.25-inch
Cathlon IV Catheter; Smiths Medical International
Ltd., Rossendale, UK) is inserted into the testis,
and a 10 mL syringe containing 1–2 mL of sperm
buffer is attached. Testicular tissue is retrieved
by applying negative pressure to the syringe.
The angiocatheter is removed, and the tissue is
deposited into a sterile dish. The specimen is
then teased apart and examined microscopically
for spermatozoa identification. Gentle pressure is
applied to the puncture site following angiocatheter
needle removal. The procedure is repeated up to two
additional times in the same testicular unit until five
or more spermatozoa are obtained.14 If fewer than
five spermatozoa are identified after unilateral TESA
(following up to three aspirations), a contralateral
TESA is performed. Should bilateral TESA prove
unsuccessful, the ICSI cycle is terminated, the oocytes
are cryopreserved, and micro-TESE-ICSI is scheduled
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subsequently.15,16 Couples requiring repeat sperm
retrieval for another ICSI cycle after successful TESA
typically undergo repeat TESA in the same unit.

Statistical analysis
Results are presented as percentages or mean +/-
standard deviation. TESA characteristics and sperm
retrieval outcomes were compared by Mann Whitney
rank sum test or Fisher’s exact test. Mann-Whitney
test was used because data points from the 2 study
populations (e.g., primary and redo) do not have
a normal distribution. The Fisher’s exact test was
used because of the small sample size and expected
low percent values. p-values less than 0.05 were
considered statistically significant. Sample size esti-
mates for comparison of OA and OAT groups (>100
patients per group) were based on the assumption of
a 5–10% difference in SRR between OA and severe
OAT groups (no data to guide this estimate). Sample
size estimates for comparison of primary and redo
TESA groups (>25 patients per group) were based on
the assumption of a 33% difference in SRR between
primary and redo TESA groups.17 Data analysis was
done with GraphPad Prism version 7.0 (GraphPad
Software, Inc., San Diego, CA, USA).

Results

We identified 439 consecutive TESAs (primary and
redo) in men with OA (n = 306) and severe OAT
(n = 133) (Table 1). The etiologies of OA were post-
vasectomy in 87% (265/306) of cases and CBAVD in
13% (41/306). The indications for TESA in men with
OAT were elevated sperm DFI in 23% (30/133) of
cases, asthenozoospermia or necrozoospermia in 10%
(14/133), and other causes (unexpected azoosper-
mia or cryptoozospermia, multiple ICSI failures,
intermittent azoospermia and intermittent crypto-
zoospermia) in 67% (90/133).

In men undergoing a primary testicular sperm
retrieval, the SRR was significantly higher in those
with OA compared to those with severe OAT (99%
vs. 95%, respectively, p = 0.02). Additionally, a
higher proportion of retrievals with motile sperm was
observed in the OA compared to the OAT group (98%
vs. 83%, respectively, p < 0.001). The total number of
testicular aspirates was significantly greater in men
with severe OAT than in men with OA (1.4 ± 0.7 vs.
1.2 ± 0.5 aspirates per case, respectively, p < 0.001).
However, the need for bilateral testicular aspiration
did not differ significantly between the two cohorts.

In a comparison of outcomes between primary
TESA and redo TESA from the same testicular unit

in men with OA, no significant differences were
observed in SRR, the requirement for bilateral testic-
ular aspiration, the proportion of cases with motile
sperm in testicular aspirates, or total number of aspi-
rates (Table 2). Similarly, in men with severe OAT,
SRR, the requirement for bilateral aspiration, the
proportion of cases with motile sperm in testicular
aspirates, and the total number of aspirates at redo
TESA were not significantly different from primary
TESA from the same testicular unit (Table 3). The
high sperm retrieval rates in men undergoing redo
TESAsuggest that areas of active spermatogenesis are
preserved 6 months after TESA.

Comparison of redo TESA outcomes in men with
OA and severe OAT revealed no significant dif-
ferences in age, SRR, motile SRR, requirement for
bilateral testicular aspiration, and total number of
aspirates (data not shown). The comparable redo
TESA retrieval outcomes in men with OA and severe
OAT suggest a similar response to primary TESA in
these groups of patients.

None of the patients suffered major complications
(significant bleeding requiring admission or surgi-
cal exploration, scrotal infection). A small number
of patients (both in the primary and redo groups)
reported mild testicular pain beyond 48 h (data not
shown).

Discussion

In this retrospective comparative study, the results
demonstrate that men with severe OAT have a sig-
nificantly lower SRR and motile SRR compared to
men with OA (95% vs. 99%, respectively). Men with
severe OAT also required a significantly greater num-
ber of testicular aspirates than men with OA. The
inferior outcomes in men with severe OAT relative to
those with OA are not unexpected, knowing that a
significant proportion of men with severe OAT have
very low sperm concentration (<1 million/mL), with
some experiencing intermittent cryptozoospermia
or azoospermia, reflecting markedly impaired sper-
matogenesis.

In men with severe OAT, spermatogenesis may be
severely impaired with a non-uniform pattern con-
sisting of areas of normal or hypospermatogenesis
and areas of maturation arrest.18 This is unlike men
with OA from vasectomy where spermatogenesis is
mostly active throughout the testis19 but with reduced
germ cell populations (hypospermatogenesis) rela-
tive to normal controls.20,21 Moreover, a substantial
percentage of vasectomized men have focal areas of
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TABLE 1. Testicular sperm aspiration (TESA) outcomes in men with
obstructive azoospermia (OA) and severe oligoasthenoteratozoospermia
(OAT) undergoing a first or primary testicular sperm retrieval

OA OAT p-value

Numbers 247 119
Age (years) 42.6 ± 8.1 38.4 ± 7.6 <0.001a

Sperm retrieval rate (SRR) % 99% 95% 0.02b
Motile sperm retrieval rate (SRR) % 98% 83% <0.001b

% of cases requiring multiple aspirates 15% 32% <0.001b

Mean number of aspirates (± SD) 1.2 ± 0.5 1.4 ± 0.7 <0.001a

% of cases requiring bilateral aspirates 3% 6% NSb

Note. a Mann Whitney rank sum test, b Fisher’s exact test, NS = not significant

TABLE 2. Primary and redo testicular sperm aspiration (TESA) sperm retrieval rates (SRR) from the same
testicular unit in men with obstructive azoospermia (OA), post-vasectomy and congenital bilateral absence
of the vas (CBAVD)

Primary TESA Redo TESA
All Post-vasectomy CBAVD All Post-vasectomy CBAVD p-value

Numbers 27 21 6 27 21 6
Age (years) 42.1 ± 8.2 44.8 ± 7.3a 33.5 ± 3.8b 43.5 ± 8.0 46.2 ± 6.9a 35 ± 4.7b NSc

Overall SRR % 100% 100% 100% 100% 100% 100% NSd

Motile SRR % 96% 90% 100% 100% 100% 100% NSd

Cases with
multiple aspirates

%

26% 33% 0% 22% 29% 0% NSd

Mean number of
aspirates (± SD)

1.3 ± 0.5 1.4 ± 0.6 1 ± 0 1.4 ± 0.9 1.5 ± 1.0 1 ± 0 NSc

Cases with
bilateral aspirates

%

0% 0% 0% 0% 0% 0% NSd

Note. a,b Different letters indicate significant difference between post-vasectomy and CBAVD subgroups (Mann Whitney
rank sum test, p < 0.05). c Difference between all primary and all redo cases (Mann Whitney rank sum test). d Difference
between all primary and all redo cases (Fisher’s exact test). NS = not significant

testicular fibrosis.22 The difference in histologic pat-
tern likely explains the lower SRR and need for a
greater number of testicular aspirates, in men with
severe OAT compared to men with OA. We previ-
ously published data on SRR in men with severe OAT,
demonstrating an SRR of 100% when sperm con-
centration exceeds 1 million/mL, with a progressive
decline in SRR as sperm concentration decreases.15

We evaluated redo TESA outcomes in men who
previously underwent a TESA from the same testic-
ular unit. In men with OA undergoing redo TESA,
no significant differences were observed in SRR, need
for bilateral testicular aspiration, percentage of cases

with motile sperm in testicular aspirates, or total
number of aspirates between the primary and redo
TESA. Similarly, in men with severe OAT undergoing
redo TESA, no significant differences were observed
in SRR, motile SRR, requirement for bilateral testic-
ular aspiration, or total number of aspirates between
the primary and redo TESA. Westlander et al. (2001)
performed primary and redo TESA (up to 5 aspirates
per attempt) in a small series of men with OA and
NOA.17 Unlike our report, they describe declining
SRR at redo TESA but did not indicate the number
of aspirates or need for bilateral aspirates required
at primary and redo TESA. They reported a 100%
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TABLE 3. Primary and redo testicular sperm aspiration (TESA) from the same
testicular unit in men with severe oligoasthenoteratozoospermia (OAT)

Primary TESA Redo TESA p-value

Numbers 9 9
Age (years) 45.4 ± 13.9 46.3 ± 14.6 NSa

Sperm retrieval rate (SRR) % 100% 100% NSb

Motile sperm retrieval rate (SRR) % 89% 89% NSb

Cases requiring multiple aspirates % 33% 44% NSb

Mean number of aspirates (± SD) 1.3 ± 0.5 1.7 ± 0.9 NSa

Cases requiring bilateral aspirates % 0% 0% NSb

Note. a Mann Whitney rank sum test, b Fisher’s exact test, NS = not significant

(22/22) SRR in men with OA undergoing primary
TESA, with SRRs of 96% (21/22) and 83% (5/6) for
the first and second redo TESAs, respectively.17 In
men with NOA, undergoing primary, first redo, and
second redo TESA, SRR were 97%, 65%, and 79%,
respectively. It is unclear why we did not observe a
lower SRR at redo TESA as described by Westlander
et al. (2001) but we suspect that it may be related
to differences in technique, laboratory expertise, or
patient population.

The favorable sperm retrieval outcomes at redo
TESA (at least 6 months after primary TESA) in men
with OA and severe OAT suggest that areas of active
spermatogenesis are preserved 6 months after TESA.
Westlander et al. (2001) conducted ultrasonographic
follow-up in 35 men (61 testicular units) that under-
went TESA. At 3 months post-TESA they observed
intratesticular changes consistent with hematoma
and/or inflammation in four cases (4/35, 11%),
however, these resolved spontaneously after 6 to
9 months.23 Similarly, Raviv G et al. (2004) con-
ducted serial ultrasonographic follow-ups in 32 men
at 1.5, 3, and 6 months post-TESA. At 6 weeks post-
TESA they observed intratesticular changes in 2 cases
(2/32, 6%), however, these resolved spontaneously
after 3 months.24 In contrast to TESA, TESE has
been associated with more pronounced effects on
the testicular parenchyma as described by Schlegel
and Su (1997).8 In keeping with the observations
from the current study, we recently reported on
a group of men with OAT and observed that the
post-TESA semen parameters were similar to the pre-
intervention parameters.25

The study has several limitations. Firstly, there is
a risk of confounding due to the retrospective nature
of the study. Testicular volume can potentially affect
the technical aspects of TESA (harder to perform
TESA with testicular atrophy) and, the experience of

the andrologist and the size of the harvested tissue
sample can also influence the rapid identification of
sperm. A formal histopathologic diagnosis was not
obtained. This information may have strengthened
our findings on sperm retrieval outcomes. Moreover,
the number of patients with redo TESA in the same
testicular unit is relatively small despite having col-
lected data from a large series of TESA cases over 10
years. Nonetheless, a single surgeon performed all
TESA procedures, the same laboratory was used for
all cases, and the sperm retrieval outcomes reported
in our study are in keeping with those from other
centers. Another strength of our study resides in
being, to our knowledge, the largest comparison
of primary and redo TESA outcomes in men with
OA and severe OAT. Large, prospective studies are
required to validate the success rate of primary and
redo testicular sperm retrieval and better quantify
the potential effects of these procedures on testicular
function and spermatogenesis.

Conclusion

Our data demonstrate that TESA retrieval rates are
significantly higher in men with OA compared to
those with severe OAT. The data also demonstrate
that a redo TESA in these men is as effective as a
primary TESA and suggest that areas of spermatoge-
nesis are preserved 6 months after TESA. Additional
prospective studies are needed to further establish
the success rate of primary and redo testicular sperm
retrieval and the impact of these techniques on sper-
matogenesis.
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