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Fine-needle aspiration mapping biopsy after failed sperm extraction post-varicocele
microligation: a case report
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ABSTRACT

To enhance testicular function and raise the possibility of sperm retrieval, azoospermic
men with varicocele frequently undergo varicocele microligation. Fine-needle aspiration
(FNA) mapping biopsy can be used to locate remaining foci of spermatogenesis in
cases where initial microdissection testicular sperm extraction (mTESE) is unsuccessful.
We report a 33-year-old man with persistent azoospermia 1 year after varicocele
microligation and failed mTESE. Multiple locations containing sperm were found in
both testes using FNA mapping; the majority of the sperm that were recovered were
immotile sperm, which were later judged unsuitable for use in an in vitro fertilization/
intracytoplasmic sperm injection program. This case illustrates that FNA mapping can
reveal discrete areas of residual spermatogenesis even after repeated unsuccessful
mTESE, although the functional quality of retrieved sperm may limit its clinical utility.
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Azoospermia, defined as the absence of
spermatozoain the ejaculate, is classified as obstructive
or non-obstructive. Non-obstructive azoospermia
(NOA) reflects impaired spermatogenesis due to
intrinsic testicular dysfunction and may result from
diverse etiologies, including varicocele, a common
and potentially reversible cause of male infertility.
Varicocelectomy can improve semen parameters and
reproductive outcomes; however, azoospermia may
persist despite successful repair.”

Microdissection  testicular sperm extraction
(mTESE) remains the gold standard for sperm retrieval
in men with NOA, offering higher retrieval rates than
conventional techniques. Nevertheless, mTESE may
fail, particularly in patients with extensive testicular

damage or previous unsuccessful retrieval attempts.
Fine-needle aspiration (FNA) mapping biopsy, which
systematically samples multiple testicular sites to
localize focal spermatogenesis, has emerged as a
minimally invasive adjunct to guide subsequent sperm
retrieval.**

We report arare case in which FNA mapping biopsy
was performed in a patient with persistent azoospermia
following varicocele microligation and a failed mTESE.
Although evidence supporting this approach in this
setting is limited, FNA mapping identified previously
undetected foci of spermatogenesis, underscoring its
diagnostic value while also illustrating its limitations
when the retrieved sperm are unsuitable for assisted
reproduction. This case contributes to the growing
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understanding of the role of FNA mapping in managing
challenging cases of NOA.

CASE REPORT

A 33-year-old male presented to our hospital
with a history of failed mTESE and varicocele
microligation performed 1 year before presentation.
Scrotal Doppler ultrasonography (USG) revealed
bilateral testicular atrophy with diffuse calcifications,
consistent with chronic processes. The right testis
measured 3.1 cc and the left 3.4 cc, both showing
coarse, homogeneous echotextures with multiple
calcifications, whereas the epididymis appeared
normal and no increased vascularity was detected.
Measurements of the pampiniform plexus were 0.48
c¢m (no Valsalva) and 0.51 cm (Valsalva) on the right,
and 0.28 ¢cm (no Valsalva) and 0.33 cm (Valsalva) on
the left, consistent with right grade 4 and left grade
3 varicocele.

Figure 1. Testes stabilization using gauze and 18 mapping sites
were marked on each testis

Figure 2. Systemic biopsies conducted in each region marked
on each testes
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Figure 3. FNA mapping biopsy results showing spermretrieval
regions (circled) in the right and left testes of a patient with
azoospermia post-failed mTESE and varicocele microligation.
FNA=fine-needle aspiration; mTESE=microdissection
testicular sperm extraction

Preoperative tests revealed normal hematology
and renal and liver functions. Hormonal evaluation
revealed elevated follicle-stimulating hormone
(25.66 mlU/ml; reference range: 1.5-12.4 mlU/ml) and
luteinizing hormone levels (53.82 mIU/ml; reference
range: 1.7-8.6 mlU/ml) with normal total testosterone
levels (5.16 ng/ml; reference range: 2.5-8.4 ng/ml),
indicating hypergonadotropic hypogonadism with
preserved androgen production. No Y chromosome
microdeletions were observed. Scrotal USG revealed
multiple hyperechoic punctate lesions with posterior
acoustic shadowing in both testes, consistent with
testicular microlithiasis. Testicular dimensions were
approximately 2.1 x 2.9 cm on the right and 1.9 x 2.9 cm
on the left, with no peritesticular fluid. Mild bilateral
pampiniform plexus dilation without significant reflux
was observed, indicating bilateral atrophy with a
suspected residual varicocele.

He underwent an FNA mapping biopsy under
general anesthesia in the supine position. Eighteen
mapping sites were marked on each testis (Figure
1), and systematic biopsies were performed based
on predefined regions (Figure 2). Non-motile sperm
were identified in regions 5, 6, 10, and 15 of the right
testis, whereas both motile and non-motile sperm
were found in regions 23, 28, 29, 32, 34, and 36 of the
left testis (Figure 3 and Table 1). These spermatozoa
were subsequently used for in vitro fertilization or
intracytoplasmic sperm injection; however, the
treatment cycle was unsuccessful. The procedure
was completed without complications, with minimal
blood loss (2 ml), and a total operative time of 1.5
hours.

This study was approved by the Ethics Committee
of the Faculty of Medicine, Universitas Indonesia —



Table 1. Type of sperm found in fine-needle aspiration (FNA)
mapping biopsy based on the region

Area Sperm found Area Sperm found

1 - 19 -

2 - 20 -

3 - 21 -

4 - 22 -

5 1 immotile 23 1 immotile

6 3 immotile 24 -

7 - 25 -

8 - 26 -

9 - 27 -

10 2 immotile 28 2 immotile

11 ) 29 2 immotile and 1 moﬁle non-
progressive

12 - 30 -

13 - 31 -

14 ) 32 1 immotile and 1 motile non-
progressive

15 1 immotile 33 -

16 - 34 1 immotile

17 - 35 -

18 - 36 1 immotile

Cipto Mangunkusumo Hospital, Jakarta, Indonesia
(No: KET-1001/UN2.F1/ETIK/PPM.00.02/2025). Written
informed consent was obtained from the patient for
the publication of this case report, and the patient
agreed to the use of anonymized clinical data for
academic and scientific purposes.

DISCUSSION

mTESE remains the preferred procedure for sperm
retrieval in NOA, but its invasiveness and variable
results can present limitations.”® FNA mapping
provides a minimally invasive, systematic approach for
precisely identifying sperm-producing foci within the
testicular parenchyma. This approach minimizes tissue
damage while preserving testicular integrity, which
is critical for NOA patients who may require several
retrieval attempts.>" Furthermore, FNA mapping can
detect areas of spermatogenesis that mTESE may
miss, increasing the total retrieval success rate.® In the
present case, FNA mapping not only facilitated sperm
retrieval but also demonstrated how it might be used
in conjunction with, or instead of, mMTESE. Repeated
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mTESE attempts are more accurate and successful
when sperm-containing areas are identified by FNA
mapping.® FNA mapping may occasionally eliminate
the requirement for repeat mTESE,® providing a less
invasive retrieval option. According to a study by
Kapadia et al," FNA mapping achieved sperm retrieval
rates comparable to those of upfront mTESE in men
with NOA. Among patients with positive FNA mapping
results, guided sperm retrieval was successful in nearly
all cases, with pregnancy and live birth rates similar to
those achieved using mTESE. These findings suggest
that FNA mapping is a reliable tool for localizing sperm-
producing areas, potentially reducing unnecessary
testicular tissue damage while maintaining favorable
reproductive outcomes.”

Varicoceles inhibit spermatogenesis by disrupting
testicular blood flow and increasing the scrotal
temperature. These problems can be resolved using
varicocele microligation, which improves the testicular
microenvironment. Successful sperm retrieval 1 year
after surgery suggests that varicocelectomy may have
led to increased spermatogenic activity. This result is
consistent with those of previous studies showing
that males with NOA who had prior varicocele surgery
presented with improved semen parameters and
higher sperm retrieval rates.”

The successful identification of sperm in this case
may have been influenced by both the preceding
varicocele microligaton and the ability of FNA mapping
to detect focal areas of residual spermatogenesis
that may not have been sampled during the
previous mTESE.™* Although the precise cause
of the initial mTESE failure cannot be established,
the severe testicular atrophy and focal distribution
of spermatogenesis observed on subsequent
FNA mapping provide a possible explanation
for the negative result of the earlier procedure.
The identification of sperm in multiple discrete
regions on mapping further suggests that residual
spermatogenesis may persist despite severe testicular
atrophy and a previous unsuccessful retrieval attempt.
However, whether the subsequent detection of
sperm reflects recovery of spermatogenesis following
varicocele repair, improved localization through FNA
mapping, or a combination of both remains uncertain.

Notably, this case differs from that reported
by Jarvis et al, who discovered a predominance of
peripheral sperms in men with previously failed mTESE.
This difference may be attributed to the number
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of variables used. To improve the homogeneity of
spermatogenesis, including in the core testicular
regions, the patient first underwent varicocele
microligation. In addition, there may have been less
fibrosis and steadier recovery of spermatogenesis due
to the shorter time between mTESE and FNA mapping
in this instance (1 year as opposed to an average of 2.2
years in the Jarvis trial). Spermatogenic distribution
may also be affected by individual variations in
testicular microenvironments and hormonal profiles.
Further research is required to confirm these findings.

This is a single-case study; thus, the primary
limitation is the inability to establish definitive causal
relationships or broad generalizations. However, it
provides valuable information regarding the possible
function of FNA mapping in the treatment of NOA,
especially after the failure of sperm retrieval attempts.
The combination of varicocele repair and FNA mapping
is a potentially useful strategy to enhance these
results. By making it possible to precisely identify
localized spermatogenesis, FNA mapping may improve
the effectiveness of focused therapies and contribute
to the success of assisted reproductive technologies.®
This case illustrates that FNA mapping may detect
spermatogenesis  despite a
unsuccessful mTESE. Although the recovered sperm

residual previous
were of insufficient quality for assisted reproduction,
the mapping results may facilitate future guided
sperm retrieval. These findings underscore both the
diagnostic value and clinical limitations of FNA mapping
in challenging cases of NOA.

The patient approached the FNA mapping biopsy
with understandable uncertainty but remained hopeful
about gaining clearer information regarding fertility
potential. The minimally invasive and targeted nature of
the mapping process offers the advantage of avoiding
unnecessary tissue damage. Overall, the procedure
provided a more confident and optimistic outlook for
future fertility options.

Conflict of Interest
The authors affirm no conflict of interest in this study.

Acknowledgment

The authors would like to express their sincere gratitude
to Prof. dr. Ponco Birowo, Sp.U(K), PhD for his guidance and
valuable insights throughout the preparation of this case report.
Appreciation is also extended to dr. Armand Achmadsyah and dr.
Favian Ariiq for their support in the writing and mentoring process.

mji.ui.ac.id

The authors thank Karen Graciana Setiawan and Natasya Salma
Aulia for their contributions to the writing and development of this
work.

Funding Sources
None.

REFERENCES

1. Cocuzza M, Alvarenga C, Pagani R. The epidemiology and
etiology of azoospermia. Clinics (Sao Paulo). 2013;68 Suppl
1(Suppl 1):15-26.

2. Olesen|A, Andersson AM, Aksglaede L, Skakkebaek NE, Rajpert-
de Meyts E, Joergensen N, et al. Clinical, genetic, biochemical,
and testicular biopsy findings among 1,213 men evaluated for
infertility. Fertil Steril. 2017;107(1):74-82.e7.

3. Al-Said S, Al-Naimi A, Al-Ansari A, Younis N, Shamsodini A, A-sadiq
K, et al. Varicocelectomy for male infertility: a comparative
study of open, laparoscopic and microsurgical approaches. J
Urol. 2008;180(1):266-70.

4.  Schwarzer JU, Steinfatt H, Schleyer M, Kéhn FM, Fiedler K,
von Hertwig I, et al. No relationship between biopsy sites
near the main testicular vessels or rete testis and successful
sperm retrieval using conventional or microdissection biopsies
in 220 non-obstructive azoospermic men. Asian J Androl.
2013;15(6):795-8.

5. Gottschalk-Sabag S, Glick T, Weiss DB. Fine needle aspiration
of the testis and correlation with testicular open biopsy. Acta
Cytol. 1993;37(1):67-72.

6. TurekPJ,Chal, Ljung BM. Systematic fine-needle aspiration of the
testis: correlation to biopsy and results of organ “mapping” for
mature sperm in azoospermic men. Urology. 1997;49(5):743-8.

7. Zhang HL, Zhao LM, Mao JM, Liu DF, Tang WH, Lin HC, et al.
Sperm retrieval rates and clinical outcomes for patients with
different causes of azoospermia who undergo microdissection
testicular sperm extractionintracytoplasmic sperm injection.
Asian J Androl. 2021;23(1):59-63.

8. Kailash Y, Raheem AA, Homa ST. How successful is surgical
sperm retrieval in klinefelter syndrome? Front Reprod Health.
2021;3:636629.

9. Jarvis S, Yee HK, Thomas N, Cha I, Prasad KC, Ramsay JWA, et
al. Sperm fine-needle aspiration (FNA) mapping after failed
microdissection testicular sperm extraction (TESE): location and
patterns of found sperm. Asian J Androl. 2019;21(1):50-5.

10. Tiseo BC, Hayden RP, Tanrikut C. Surgical management of
nonobstructive azoospermia. Asian J Urol. 2015;2(2):85-91.

11.  Kapadia AA, Greear GM, Chen T, Ball D, McClure RD, Ostrowski
KA, et al. Testicular mapping-guided sperm retrieval vs. upfront
microTESE in non-obstructive azoospermia: a comparison of
sperm retrieval, pregnancy and live-birth rates. Trans Androl
Urol. 2024;13(12):2672-80.

12. Esteves SC, Miyaoka R, Roque M, Agarwal A. Outcome of
varicocele repair in men with nonobstructive azoospermia:
systematic review and meta-analysis. Asian J Androl.
2016;18(2):246-53.

13. Beliveau ME, Turek PJ. The value of testicular ‘mapping’
in men with non-obstructive azoospermia. Asian J Androl.
2011;13(2):225-30.

14. Tatem AJ, Brannigan RE. The role of microsurgical
varicocelectomy in treating male infertility. Transl Androl Urol.
2017;6(4):722-9.

15. Esteves SC, Miyaoka R, Orosz JE, Agarwal A. An update on
sperm retrieval techniques for azoospermic males. Clinics (Sao
Paulo). 2013;68(Suppl 1):99-110.



