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Abstract

Background: To evaluate predictive factors of successful microdissection-testicular
sperm extraction (MD-TESE) in patients with presumed Sertoli cell-only syndrome
(SCOS).

Materials and Methods: In this retrospective analysis, 874 men with non-obstructive
azoospermia (NOA), among whom 148 individuals with diagnosis of SCOS in prior
biopsy, underwent MD-TESE at Department of Andrology, Royan Institute, Tehran, Iran.
The predictive values of follicle stimulating hormone (FSH), luteinizing hormone (LH),
and testosterone (T) levels, testicular volume, as well as male age for retrieving testicular
sperm by MD-TESE were analyzed by multiple logistic regression analysis.

Results: Testicular sperm were successfully retrieved in 23.6% men with presumed
SCOS. Using receiver operating characteristic (ROC) curve analysis, it was shown that
sperm retrieval rate in the group of men with FSH values >15.25% was 28.9%. This was
higher than the group of men with FSH <15.25 (11.8%).

Conclusion: Sperm retrieval rate (SRR) was 23.6% in men with presumed SCOS and
FSH level can be a fair predictor for SPR at MD-TESE. MD-TESE appears to be recom-
mendable in such cases (SCOS with high FSH concentration) with reasonable results.
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Introduction

For men with a zero sperm count (azoospermia),
testicular biopsy is done to determine if a blockage
is present (obstructive azoospermia), or if prima-
ry testicular failure [non-obstructive azoospermia
(NOA)] is the cause (1, 2). Primary testicular fail-
ure affects approximately 1% of the population and
10% of those seeking fertility evaluations (3, 4).

The general histological patterns of the patients
with non-obstructive azoospermia are hyposper-
matogenesis, maturation arrest and Sertoli cell—
only syndrome (SCOS) (4).

For many azoospermic men, in vitro fertiliza-
tion/intracytoplasmic sperm injection (IVF/ICSI)
has become the major reproductive treatment op-
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tion if testicular sperm can be retrieved (1). Micro-
dissection testicular sperm extraction (MD-TESE)
is an effective sperm retrieval procedure for men
with NOA due to higher sperm retrieval rate (5,
6). Based on microscopical scale, MD-TESE iden-
tifies the most advanced pattern, not necessarily
the predominant pattern of spermatogenesis in the
testis (5). In contrast to the predominant spermato-
genic pattern, the most advanced pattern appears
to affect sperm retrieval results.

The sperm retrieval rates (SRRs) by MD-TESE
for patients with hypospermatogenesis were 81 (7)
to 100% (8, 9) of attempts, whereas in those with
maturation arrest spermatozoa were retrieved in
only 44 (7) to 75% (8, 9) of MD-TESE attempts. In
SCOS patients, SRRs were between 22.5 (8) and
41% (7). Since sperm extraction is often scheduled
in addition to oocyte retrieval after ovarian stimu-
lation and monitoring, failed ME-TESE can have
significant emotional and financial implications
for the couples involved. So it would be valuable
to predict the success of sperm retrieval using non-
invasive parameters (5, 10).

Serum FSH is an indirect reflection of the sper-
matogenic function of the testis (5, 10). Clinically,
testicular volume is correlated with spermatogen-
esis. Age may also affect the outcome of sperm
extraction (10). Since one of the most frequent
histological patterns characterizing absence of
sperm is SCOS, the primary aim of this study was
to evaluate the outcomes of ME-TESE, primar-
ily the sperm retrieval, in patients with diagnosis
of SCOS in prior biopsy. We also analyzed the
predictive values of follicle stimulating hormone
(FSH), luteinizing hormone (LH) and testosterone
(T) levels, testicular volume, as well as male age
for retrieving testicular sperm by MD-TESE in
these patients.

Materials and Methods
Patients

In this a retrospective analysis, 874 men with
NOA, among whom 148 patients with diagnosis
of SCOS in prior biopsy, underwent MD-TESE at
Royan Institute, Tehran, Iran, between April 2008
and March 2009. Azoospermia was confirmed by
at least two semen analyses according to World
Health Organization (WHO) guidelines (11). We
excluded patients with karyotype abnormalities
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and Y chromosome microdeletion. Testicular vol-
ume was measured by physical examination using
an orchidometer. Analysis of serum FSH, LH, and
T levels was done by electrochemiluminescence
assay in the morning. The reference ranges for
FSH level is 1.0-10.5 mIU/mL, LH level is 1.0-
9.5 mIU/mL and T level is 2.0-12 ng/mL. The men
were divided into four main groups based on FSH
level in increments of 10 IU/mL as follows: i. <10
mlU/mL, ii. 10-20 mIU/mL, iii. 20-30 mIU/mL,
and iv. >30 mIU/mL. In other classification, the
patients were classified into two following sub-
groups based on the best cut point of FSH values
(see statistical analysis): i. the group with unsuc-
cessful sperm retrieval and ii. the group with suc-
cessful sperm retrieval. Approval was obtained
from Ethics Committee of Royan Institute for this
particular study, and participants provided a writ-
ten informed consent.

Microdissection testicular sperm extraction (MD-
TESE)

MD-TESE was performed under general an-
esthesia according to the technique previously
described by Schlegel (12). In brief, the scrotum
was incised along the scrotal raphe and testis was
opened from the mid-part. Using an operating mi-
croscope with X25-40 magnification, enlarged and
opaque seminiferous tubules were removed and
evaluated by one of our three expert lab techni-
cians in operating room. Each sample was placed
in a petri dish filled with 1 mL Ham’s F10 medium
(Biochrom, Germany), and was mechanically cut,
dispersed and examined under an inverted mi-
croscope (Nikon, Japan) at x400 magnification.
If no spermatozoa were seen, microdissection of
additional areas of that testicle and contralateral
testicle were carried out and subsequent samples
were taken. If no sperm was seen in the operat-
ing room, all testicular samples were subjected to
centrifugation at 3000 rpm with 5 mL Ham’s F10
and examined to determine the presence of even a
single sperm.

Statistical analysis

Descriptive statistics are presented as mean + SD
and percent. Student’s t test (Unpaired) was used
to compare mean age, while Mann-Whitney U test
was applied to compare testis volume as well as
FSH, LH and T levels for outcome of sperm re-



trieval. Multiple logistic regression analysis was
used to evaluate the association between FSH,
LH and T levels and success of sperm retrieval,
adjusting for potential confounding variables (tes-
ticular volume and age). Two tailed p values less
than 0.05 were considered statistically significant.
We performed receiver operating curve (ROC)
analysis for a final model. The area under a curve
(AUC) is a measure of predictive power called
concordance index which is generated to evaluate
the predictive accuracy of selected predictors on
probability of retrieving sperm. The value of 0.5
means that predictions are no better than random
guessing and the value of 1.0 indicates a (theoreti-
cally) perfect test (i.e., 100% sensitive and 100%
specific). Moreover, we used ROC analysis to de-
termine the best cut point of FSH level for out-
come of sperm retrieval, and sensitivity and speci-
ficity were measured 64.3 and 15.4%, respectively.

Results

Testicular sperm was successfully retrieved in
23.6% (35/148) of the patients with SCOS. Suc-
cessful rates for ICSI and clinical pregnancy were
57.1% (20/35) and 9%, respectively. The mean
values of age, testicular volume; as well as serum
FSH, LH and T levels were compared between
those patients with unsuccessful sperm retrieval
and the group with successful sperm retrieval.
There were no significant differences between two
groups (Table 1).

Predictive Factors of Successful MD-TESE

Findings were shown that there was an inverse
linear correlation between FSH and testicular vol-
ume (r=-0.37, p<0.001). Sperm retrieval rates in
the groups of men with FSH values of 10-20, 20-
30, and >30 mIU/mL were 39, 37, and 24%, re-
spectively, and this was higher than the group of
men with FSH<10 mIU/mL (10%), but this differ-
ence was not significant (p>0.05).

We performed multiple logistic regression
analysis with serum FSH, LH and T levels, tes-
tis volume and age to predict sperm retrieval
during MD-TESE. Adjusted association from
the model showed that chance of retrieving
sperm during MD-TESE cannot be predicted by
any variable.

Also we used ROC analysis to determine the
best cut point of FSH levels for outcome of
sperm retrieval. Our results showed that 15.25
was a cut point of FSH for sperm retrieval.
SRR in men with FSH>15.25 was 28.9% and in
men with FSH<15.25 was 11.8%. Odds of SRR
in men with FSH>15.25 was higher than men
with FSH<15.25 and was significant at level
10%. A logistic regression analysis based on
this cut point showed a fair prediction model
(AUC=0.68) for FSH (Fig.1). LH level, testos-
terone level, testicular volume and male age
cannot predict presence of sperm with MD-
TESE (Tables 2, 3).

Table 1: Values of age; testicular volume; as well as serum FSH, LH and T levels between two groups (the group with unsuccessful
sperm retrieval and the group with successful sperm retrieval)

Fail Success
Mean = SD CI (%95) Mean £+ SD CI (%95) P value
Age (Y) 33+6 31.9-342 33+5 31.7-35.6 0.64
Testicular volume (mL) 11+4.7 10.1£11.9 9.9+43 8.3-11.4 0.24
FSH (mIU/mL) 23.7+15.9 20.3-27.2 23.8+9.5 20-27.7 0.36
LH (mIU/mL) 9.5+9.1 7.5-11.5 8.6+74 5.6-11.6 0.89
T (ng/mL) 3.8+23 3.3-43 4.1+35 2.7-5.6 0.84

LH; Luteinizing hormone, T; Testosterone, FSH; Follicle stimulating hormone and Cl; Confidence interval.
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Fig.1: ROC curve of pertinent preoperative parameters to dis-
criminate successful and failed MD-TESE (AUC=0.68). ROC; Re-
ceiver operating characteristic, MD-TESE; Microdissection-tes-
ticular sperm extraction and AUC; Area under a curve.

Table 2: Baseline characteristics of men with NOA and SCOS

Serum FSH ( mIU/mL)

<15.25 >15.25
% 31% 69%
Male age (Y) 32+4 34+6
Mean FSH (mIU/mL) 11.2 29.4
Mean Testosterone (ng/mL) 4.6=+2.6 3.6£2.6
Mean LH (mIU/mL) 57+6.2 102+9.3
Avg. vol. of testis (mL) 12.8+4.1 9.6 £4.7

LH; Luteinizing hormone, T; Testosterone, SCOS; Sertoli cell-only
syndrome, NOA; Non-obstructive azoospermia and FSH; Follicle
stimulating hormone.

Table 3: Results of multivariable adjusted model of pertinent

variables
Variable P value OR (95%CI)
FSH (IU/mL)
<15.25 Reference group
>15.25 0.067 2.96 (0.92-9.4)
Male age (Y) 0.648 1.01 (0.94-1.1)
LH (mIU/mL) 0.224 0.96 (0.89-1.02)
T (ng/mL) 0.262 1.1 (0.92-1.3)
Testes size (mL) 0.103 0.9 (0.8-1.02)

*Adjusted OR represents the estimates from full model adjusted
for male age, testes size, LH; Luteinizing hormone, T; Testoster-
one, FSH; Follicle stimulating hormone levels, Cl; Confidence in-
terval and OR; Odds ratio.
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Discussion

MD-TESE has become a recognized procedure
for men with NOA. Simultaneous sperm extrac-
tiontesticular volume-ICSI exposes the couple to
an emotional burden, so it would be beneficial to
predict the success of sperm retrieval before treat-
ment. Diagnostic biopsy, hormones levels, volume
of testis and age are potentially predictive factors
for sperm retrieval (3).

The diagnosis of NOA can only be definitely
made on testicular biopsy, but the prognostic value
of random biopsy to detect sperm production in
these patients is unknown (3). Diagnostic biop-
sy has limited prognostic value for prediction of
sperm retrieval in MD-TESE. Tsujimura et al. (8)
reported that SRRs by MD-TESE for SCOS were
22.5%. Gul et al. (13) demonstrated that SRRs for
these patients were 27.6%. Okada et al. showed
that SRRs by MD-TESE for SCOS were 33.9% (9)
and Ramasamy et al. (7) reported excellent SRRs
of' 41% for SCOS. Our study showed that SRRs by
MD-TESE were 23.6% for SCOS.

An important serum parameter in the first years
of TESE was the FSH level. In general, the serum
concentration of FSH is inversely correlated with
impairment of spermatogenesis. Earlier studies
showed that elevated FSH levels were associated
with a low probability for the retrieval of sper-
matozoa in TESE (14), but Ramasamy et al. (6)
showed that after using MD-TESE, sperm retriev-
al was higher in NOA men with FSH>15 mIU/mL
than those men with FSH<15 mIU/mL. In other
study, Ramasamy et al. (15) showed that FSH
(and testicular volume) at the repeat MD-TESE
appeared to have predictive value to determine
the success of a second attempt. Our study con-
firmed the results of their study. The present study
showed sperm retrieval was higher in NOA men
with FSH>15.25 mlIU/mL than those men with
FSH<15.25 mIU/mL. Also we showed FSH could
be a fair predictor of sperm retrieval. Ramasamy et
al. (6) have described the reason of the conflicting
evidence between TESE and MD-TESE.

We also studied the effect of serum LH and T
levels on sperm retrieval, but these factors didn’t
have any effect on SRR. This is similar to the re-
sults of other studies (13, 16).

Clinically testicular volume is correlated with



spermatogenesis. Testicular volume has been
found to have poor predictive value for successful
TESE (10, 13, 14). Ramasamy et al. (6) reported
that testicular volume didn’t have predictive value
to determine the success of MD-TESE, but there
was an inverse linear correlation between FSH
and testicular volume. Our study confirmed that
study and showed that sperm retrieval rate was
also higher in smaller testis, but testicular volume
didn’t have predictive value to determine the suc-
cess of MD-TESE. Moreover, in this study, there
was an inverse linear correlation between FSH and
testicular volume.

Many studies have shown a relationship between
testicular histopathologic findings and testicular
sperm retrieval by TESE (14, 17). Histopathologic
finding are generally the most useful predictive
factor for successful TESE (6). However, it is still
controversial whether invasive examination such
as testicular biopsy should be performed due to
possible presence of inflammatory change, hema-
toma, fibrosis and devascularization of testes (3, 6,
9). On the other hand, MD-TESE has fewer post-
operative complications than random biopsy (10,
16). MD-TESE appears to be recommendable in
cases of atrophied testicles and elevated amount of
FSH concentration (16).

The p value for association between FSH (as
continuous variable) and sperm retrieval was 0.98.
Since FSH is a continuous variable, the odds of
sperm retrieval do not change significantly per unit
increase in FSH. This conclusion may be clinically
expected. So we tried to find a cut point which dis-
criminated sperm retrieval result extremely. ROC
analysis was used to find the best cut point for sen-
sitivity and specificity. The association between
categorical FSH and sperm retrieval was signifi-
cant at level of 10%. The p value is near 0.05 in
this case. The border p values may be due to sam-
pling errors or small sample size and need further
study with larger sample size to find the best cut
point.

Conclusion

Sperm retrieval rate was 23.6% in men with
SCOS and FSH can be a fair predictor of sperm
retrieval at MD-TESE. MD-TESE appears to be
recommendable in such cases (SCOS with high
FSH concentration) with reasonable results.

Predictive Factors of Successful MD-TESE
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