1duosnue Joyiny 1duosnuep Joyiny 1duosnuen Joyiny

1duasnuen Joyiny

Author manuscript
Fertil Steril. Author manuscript; available in PMC 2015 November 01.

-, HHS Public Access
«

Published in final edited form as:
Fertil Seril. 2014 November ; 102(5): 1282-1286. doi:10.1016/j.fertnstert.2014.08.007.

MICRODISSECTION TESTICULAR SPERM EXTRACTION IN MEN
WITH SERTOLI CELL ONLY TESTICULAR HISTOLOGY

Boback M. Berookhim, MD, MBA14, Gianpiero D. Palermo, MD, PhD?, Nikica Zaninovic,
PhD?, Zev Rosenwaks, MD?, and Peter N. Schlegel, MD1-3

1Department of Urology, Weill Cornell Medical College, New York, NY

?Ronald O. Perelman and Claudia Cohen Center for Reproductive Medicine, Weill Cornell
Medical College, New York, NY

3The Population Council, Center for Biomedical Research, New York, NY

4Urology Service, Department of Surgery, Memorial Sloan Kettering Cancer Center, New York,
NY

Abstract

Objective—To study the outcomes of microdissection testicular sperm extraction (microTESE)
among men with pure Sertoli cell only histology on diagnostic testicular biopsy.

Design—Retrospective cohort study.
Setting—Tertiary referral center.

Patients—640 patients with pure Sertoli cell only histology on testicular biopsy who underwent
microTESE by a single surgeon.

Intervention—MicroTESE.
Main Outcome Measure—Sperm retrieval rates.

Results—Overall, 44.5% of patients with Sertoli cell-only had sperm retrieved with microTESE.
No difference was noted in sperm retrieval rates based on testis volume (= 15cc versus <15cc,
35.3% versus 46.1%, respectively). Patients with = 15cc testicular volume and FSH 10-15 mU/mL
had the worst prognosis, with a sperm retrieval rate of 6.7%.

Conclusions—RPatients with previous testicular biopsy demonstrating Sertoli cell only histology
can be counseled that they have a reasonable likelihood of sperm retrieval with the contemporary
delivery of microTESE. Given this finding, the utility of testicular biopsy prior to microTESE is
further questioned.
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INTRODUCTION

Azoospermia due to spermatogenic failure, or non-obstructive azoospermia (NOA), affects
approximately one percent of the general population, and ten to fifteen percent of men
seeking an infertility evaluation.(1, 2) Since the introduction of intracytoplasmic sperm
injection in 1992, the management of NOA patients has focused on surgical sperm retrieval,
as these patients will frequently demonstrate isolated foci of spermatogenesis within their
testes. (3, 4) Sperm retrieval techniques, including conventional testicular sperm extraction
(TESE) and microTESE can lead to successful retrieval as a result of this proposed
heterogeneity within the testis of the NOA patient.

Predictive factors for the presence of spermatozoa within the testis have been actively
studied, including serum follicle stimulating hormone (FSH) and inhibin-B levels, testicular
volume and testicular histopathology.(5-9) These studies, however, have failed to allow
definitive prediction of sperm retrieval in men undergoing surgical sperm extraction. Men
with Sertoli cell only pattern on diagnostic testis biopsy were initially thought to have a very
poor prognosis for successful treatment with lower sperm retrieval rates (19 to 43%)
compared to patients with hypospermatogenesis and maturation arrest. (10-14) Although the
likelihood of retrieval is lower, paternity remains a real possibility in the Sertoli cell only
patients, as it has been noted that even men with one to four previous testis biopsies
demonstrating Sertoli cell only pattern and no spermatozoa can have sperm retrieval rate
(SRR) ranging from 11 to 37% with the use of microTESE. (15) This further demonstrates
the heterogeneity within the testis and the likely sensitivity of microTESE in detecting focal
spermatogenesis in these patients. Given this increased sensitivity, the role of diagnostic
testis biopsy prior to microTESE is further called into question, as it is unlikely to provide
prognostic information. To provide better characterization and allow prognostic information
for specific patients, we report the outcomes of microTESE obtained at Weill Cornell
Medical Center in Sertoli cell only pattern NOA patients.

MATERIALS AND METHODS

Patient Population

A retrospective review was performed of the charts of the last 1373 consecutive patients
with NOA who underwent microTESE by a single surgeon from 1999 through 2013. The
study protocol was approved by the New York Presbyterian/Weill Cornell institutional
review board. Azoospermia was confirmed by analysis of 2 different centrifuged semen
samples according to WHO criteria. All patients had an additional semen sample evaluated
on the day of planned microTESE that confirmed azoospermia following extended sperm
preparation. Karyotype and Y chromosomal microdeletion analysis were performed on all
patients. Patients with complete AZFa or AZFb microdeletions were excluded.

Patient Evaluation

Testis volume was measured by use of physical examination with an orchidometer, with
mean volume of both testes analyzed for patients undergoing bilateral microTESE.
Testicular histology was determined based upon results of testicular biopsies done prior to
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microTESE or on the results of the intraoperative testicular exploration during microTESE.
Patients with strictly Sertoli cell only histology (no other histologic patterns) on testis biopsy
were included in this analysis. Serum FSH levels were obtained without any hormonal
medical therapy within 2 months prior to microTESE. Clinical pregnancy in female partners
was determined through identification of at least one gestational sac and one fetal heartbeat
on transvaginal ultrasonography performed 6 to 7 weeks after embryo transfer.

Surgical Technique

The technique of microTESE has been previously described in detail.(16) Briefly, the testis
was delivered through a midline scrotal incision, and the tunica vaginalis was opened to
directly examine the tunica albuginea and the testis in its entirety. The tunica albuginea was
then opened in an equatorial plane under an operative microscope, taking care to avoid
injury to the testicular vasculature. Following the initial wide incision and exposure of the
testis, a random biopsy sample representative of the overall gross appearance of the
testicular parenchyma and similar in size to a standard diagnostic testis biopsy performed
through a traditional testicular window incision was taken from the seminiferous tubules and
placed in Bouin’s solution. If a biopsy was performed preoperatively (done in approximately
40% of the patient population), pathology was reviewed at our institution by an experienced
pathologist when tissue was available. The testicular parenchyma was directly examined
under 12X to 20X magnification. Small samples of the larger, more opaque tubules
identified during dissection were dropped in sperm wash medium and minced extensively
until they could be passed in solution through a 24 gauge angiocatheter. The sample was
then immediately examined by an experienced embryologist in the operating room for the
presence of sperm. The procedure was terminated when spermatozoa were retrieved or all
areas of the testis had been extensively examined without jeopardizing the testicular blood
supply. If no spermatozoa were seen intraoperatively, the testicular tissue was digested and
thoroughly examined for the presence of sperm cells in the embryology laboratory. (17)

Statistical Analysis

RESULTS

Microsoft Excel 2007® software was used for statistical analysis. Tests were considered
statistically significant if p < 0.05. x2 analysis was used to compare successful and failed
sperm retrieval at the time of mMTESE. Fisher’s exact test was used if n < 10 for any variable
in the contingency table.

Overall Patient Population

A total of 640 patients with pure Sertoli cell only pathology were identified. The mean age
was 34.0 £ 6.5 years (standard deviation). Mean partner age (female age) was 31.0 £ 5.3
years. The mean testicular volume of the testis undergoing mTESE was 8.3 £ 4.7 cc. Mean
serum FSH was 25.2 + 14.2 mU/mL. Etiology or associated conditions, if identifiable in the
study population included: varicoceles (19%), Klinefelter syndrome (13%), cryptorchidism
(10%), cancer diagnosis with a history of chemotherapy (10%), Y chromosomal
microdeletions (4%), congenital adrenal hyperplasia, idiopathic hypogonadotrophic
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hypogonadism, and bilateral mumps orchitis (<1% combined). The overall SRR was 44.5%,
with a clinical pregnancy rate of 43.1%.

Sub-Population Analysis

SRR were compared for men with normal volume testes (= 15cc) compared to men with
smaller volume testes (<15cc). Potential clinical conditions associated with azoospermia
among the two testis volume groups are presented in Table 1. There were no men with
Klinefelter diagnosis in the normal volume testis group. SRR with a diagnosis of Klinefelter
syndrome was 71%. There was no significant difference between SRR for small volume
versus normal volume testes (46.1% versus 35.3%, respectively; p = 0.09). Excluding the
men with Klinefelter diagnosis from the small volume group, there was no difference in
SRR for small volume versus normal volume testes (41.7% versus 35.3%, respectively; p =
0.31).

SRR stratified by FSH levels and testicular volumes are presented in Figure 1. Men with
FSH of 10-15 mU/mL and normal volume testes had a uniquely poor prognosis, with a
sperm retrieval rate of only 6.7%. On post-hoc analysis, among men with normal volume
testes, this was significantly less than the SRR among men with FSH = 15 mU/mL (p =
0.01), but not significantly different from men with FSH <10 mU/mL (p = 0.13). SRR in the
small volume group excluding the Klinefelters patients did not show a significant difference
in retrieval rates as FSH levels increased up to 15 mU/mL: FSH <10 mU/mL, 28.6%; FSH
10-15 mU/mL, 34.2%; FSH = 15 mU/mL, 44.4%; p =0.09).

Pregnancy rates were not significantly different across FSH groups according to testis
volume. For patients with small volume testes, the pregnancy rates among patients with
sperm retrieved were 6/9 (67%), 17/28 (61%) and 101/229 (44%) for FSH <10 mU/mL,
FSH 10-15 mU/mL and FSH = 15 mU/mL, respectively (p = 0.12 for difference between
three groups). For patients with normal volume testes, the pregnancy rates among patients
with sperm retrieved were 3/4 (75%), 0/1 (0%) and 7/19 (37%) for FSH <10 mU/mL, FSH
10-15 mU/mL and FSH = 15 mU/mL, respectively (p = 0.26 for difference between three

groups).

DISCUSSION

Overall, 44.5% of men with Sertoli cell only pattern identified on testicular histology
successfully had sperm retrieved at the time of microTESE. The SRR noted in this patient
population is above that previously reported for most men with complete Sertoli cell only
pattern (19-43%), and represents the largest experience with microTESE in these men.
(10-14, 18) It should be noted that many prior studies reporting retrieval rates in Sertoli cell-
only have encompassed men with a predominant Sertoli cell pattern on histology as opposed
to the pure histology as we have reported herein. Sperm retrieval with microTESE is
dependent on the most advanced pattern of spermatogenesis, so it is critical to consider this
most advanced, not the predominant pattern of spermatogenesis on a diagnostic biopsy.
Although SRR varied in the current study according to testis size and serum FSH levels, the
data reported herein can be used to counsel men with previous diagnostic testis biopsy
demonstrating Sertoli cell only pattern.
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Similar SRR were noted among men with Sertoli cell only histology and normal volume
testes (35.3%) versus small volume testes (46.1%). Previous data in men undergoing
conventional TESE for NOA has reported lower SRR in those men with smaller testes,
although these studies have not reported a clear predictive value to testicular volume for
sperm retrieval.(6, 14, 19) In addition, a recent report looking at microTESE for a large
series of NOA patients has shown that testis volume has no effect on successful sperm
retrieval.(20)

We have clearly identified a subset of men in this patient population with a poor prognosis
for sperm retrieval, as men with abnormal serum FSH in the intermediate range (10-15
mU/mL) and a normal testis volume in this population had the worst performance with
microTESE, with SRR of 6.7%. Obviously, these men had a universal pattern of Sertoli cell-
only throughout the testis predicted with a high degree of probability by the clinical
characteristics of FSH and testis volume. Neither testis volume nor FSH alone could be used
in this patient population to give patients prognostic information. Overall patient
characteristics are critical to identify preoperatively and discuss with potential candidates for
sperm retrieval. Among men undergoing conventional TESE, FSH has been previously
investigated as a predictor of sperm retrieval in men with conflicting results.(6, 9, 21, 22)
Serum FSH has additionally been evaluated as a predictor of success for microTESE, and it
has been noted that, paradoxically, men with higher FSH values (>15 mU/mL) have a higher
likelihood of successful retrieval compared to lower FSH levels (<15 mU/mL), with
continued success noted even among men with the highest FSH levels (>46 mU/mL).(23)

This observation reflects two findings: the heterogeneity of histology and therefore sperm
production within the testis, and the success of the surgical procedure in finding those sites
of sperm production. Obviously, having a high FSH does not imply better testicular function
— indeed, men with smaller testes and higher FSH overall have worse testicular function.
However, the ability to retrieve sperm is dependent on the most advanced pattern of
spermatogenesis. The fact that sperm retrieval rates are maintained in men with small
volume testes (20) and men with elevated FSH (23) reflect the fact that these men are still
likely to have heterogeneous areas of histology within the testis.

It is important to consider the extent of microTESE and its effects on sperm retrieval. It is an
obvious observation that a single diagnostic biopsy can easily miss sperm that can be
detected on subsequent dissection of the testis, since 45% of men with no sperm — and no
germ cells — on diagnostic biopsy will have sperm found with microTESE at our institution.
Similarly, we have found that the use of an operating microscope alone will miss sperm in
up to 1/3 of men with spermatogenesis unless a detailed microdissection process is
performed with the operating microscope. (24)

Counter-intuitively, in our population with Sertoli cell only pathology, those men with FSH
10-15 mU/mL had a lower chance of having sperm present than those with lower or higher
FSH levels. Conceptually, among Sertoli cell only patients, those with normal range FSH
levels may have a larger number of Sertoli cells, often in association with a larger volume
testis providing feedback to the hypothalamic-pituitary-gonadal (HPG) axis that relatively
suppresses FSH secretion. Those patients with higher FSH may represent men with
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increased heterogeneity within the testis and therefore a better possibility of detecting sperm
through microTESE. On the other hand, some men with lower FSH values (<10 mU/mL)
may have more feedback to the HPG axis as a result of complete spermatogenesis.

As expected, there were no patients with Klinefelter syndrome and normal volume testes.
Patients with Klinefelters have previously been described as a group of men with better
outcomes with microTESE since they often have sperm production despite a predominant
pattern of Sertoli only, sclerotic tubules and Leydig cell hyperplasia. A recent article
evaluating the performance of a nomogram predicting successful sperm retrieval with
microTESE, based on retrospective review of 1,026 patients, reported the diagnosis of
Klinefelter syndrome as the single most important identifiable variable to predict sperm
retrieval on multivariate analysis.(8) Controlling for the presence of Klinefelters in the small
volume testis group did not change our overall comparative SRR results for men with serum
FSH levels between 10-15 mU/mL after adjusting for testis size.

Our study is limited by its retrospective nature and its representation of a single surgeon
experience that may not translate to every surgeon’s experience. In addition, surgeon
decision making as to the site of testis biopsy serves as a potential point of bias, although
efforts were made to select a random, representative section of the overall testicular
parenchyma. However, given the large volume of patients evaluated, the results overall are
promising for men with Sertoli cell only histology undergoing microTESE.

CONCLUSIONS

These observations support our management of men with NOA, where we avoid a
diagnostic testis biopsy prior to definitive microTESE, as nearly half of the patients who
“fail” with diagnostic biopsy are able to have sperm retrieval with a dedicated microTESE.
A combination of testicular volume and serum FSH levels among patients with known
Sertoli cell only pathology may further aid the practitioner with patient counseling, with a
poor prognosis noted among the subset of men with normal volume testes and
intermediately abnormal FSH levels.
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Figure 1.
Sperm retrieval rates stratified by testicular volume and serum FSH levels.

Note: Difference in sperm retrieval rates for patients with testis volume <15cc, p = 0.025 (x2
for all three FSH groups), and for patients with testis volume = 15cc, p = 0.023 (Fisher’s
exact test for all three FSH groups).
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Table 1

Non-obstructive azoospermia etiologies stratified by testicular volume.

Testis Volume <15cc (572 patients)

Testis Volume = 15cc (68 patients)

N % n %
Varicocele 114 20.0 15 22.1
Klinefelter’s 90 15.7 0 -
Syndrome
Cryptoorchidism 62 10.8 7 10.3
History of 55 9.6 9 13.2
chemotherapy
Y chromosomal 23 4.0 2 29
microdeletions
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