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INTRODUCTION 

Microdissection testicular sperm 

extraction (micro-TESE) is  a recognized 

procedure for men with nonobstructive 

azoospermia (NOA)(1). An important 

preoperative serum parameter studied in the 

first years of TESE was Follicle Stimulating 

Hormone (FSH). In general, the serum 

concentration of FSH is inversely correlated 

with impairment of spermatogenesis. Recent 

studies have shown that elevated FSH levels 

have been associated with a low probability for 

the retrieval of spermatozoa in men (2) and 

lower pregnancy rates in their female partners 

(3) using random biopsy TESE techniques. 

Serum FSH is an indirect reflection of the 

global (spermatogenic) function and histology 

of the testis as a whole (4). On the other hand, 

microscopic dissection TESE (micro-TESE) is 

based on the principle of identifying the most 

advanced pattern, not necessarily the 

predominant pattern, of spermatogenesis in the 

testis. Thus, micro-TESE has been shown to be 

more successful in sperm retrieval than a 

single biopsy or multiple random biopsies (5). 

The primary aim of the present study was to 
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evaluate the level of serum FSH as a predictor 

of the success of microdissection testicular 

sperm extraction (micro-TESE) in men with 

non-obstructive azoospermia. 

 

Patients and methods 

The current study is a prospective 

comparative study that included 20 infertile 

patients. They were collected from the      

andrology outpatient clinic of South Valley 

University Hospitals between May, 2017 to 

May, 2018 to  evaluate the level of serum FSH 

as a predictor of the success of microdissection 

testicular sperm extraction (micro-TESE) in 

men with non-obstructive azoospermia. The 

age of the studied patients ranged between 18 

and 43 years. 

Azoospermia was confirmed by analysis 

of two different specimens according to World 

Health Organization guidelines (6). All 

patients were subjected to History taking, 

Personal history, Past history, Family history, 

General examination and Genital examination. 

Testicular volume was measured by physical 

examination using an orchidometer and the 

volume of the larger testis was used for 

operation. 

FSH was measured by Access 

chemiluminescent immunoassay. The 

reference range of  FSH levels is 1.3 to 19.4 

IU/mL. The men were classified into four 

groups based on FSH values in increments of 

15 IU/mL (7). 

Microdissection TESE:  A midline 

incision was done in the scrotum, and the 

scrotal content was pushed out from the side of 

the larger testis. The tunica vaginalis was 

opened. The remainder of the procedure was 

performed under an operative microscope. 

After the tunica albuginea was opened, direct 

examination of the testicular parenchyma was 

performed at x12 to x18 magnification. Small 

samples (5–10 mg) were excised from the 

larger, more opaque tubules. Each sample was 

examined immediately for the presence of the 

testicular spermatozoa (8). 

If no spermatozoa were identified in the 

initial sample, subsequent samples were taken 

from the same testis and, if needed, from the 

contralateral testis. Dissection was performed 

through all regions of testicular tissue, 

preserving the testicular blood supply. After 

the micro TESE procedure, the best testicular 

samples were pooled in 5 mL tubal fluid 

medium and subjected to centrifugation at 

1800g and examined carefully for the presence 

of even a single spermatozoon (9). 
 

Statistical analysis: SPSS 22.0 statistical 

package used for the social sciences. 

Pearsonchi square test was used in analysis of 

the qualitative variables and the student t-test 

was used for the continuous variables. Mann-

Whitney test was used to compare between 

partial turbinectomy and Coblation. Wilcoxon 

Signed Ranks test was used to compare 

between pre-operative and post-operative in 

the same group. P values < 0.05 is considered 

statistically significant. 

Results 

This study included 20 infertile patients. 

They were collected from the      andrology 

outpatient clinic of South Valley University 

Hospitals between July 2017 and May 2018 to 

evaluate the level of serum FSH as a predictor 

of the success of microdissection testicular 

sperm extraction (micro-TESE) in men with 

non-obstructive azoospermia. The mean ages 

for all patients are (31.00±6.180). 

 In our work the age of the studied 

patients ranged between 18 and 43 years 

(31.00±6.180) (table 1). Testicular sperm was 

successfully retrieved in 60% of the men (ages 

18–43). The mean FSH in the group that failed 

to retrieve sperm (20.0 IU/mL, 95% CI 17.5–
20.3) was not significantly different (P=.24) 

from the group with successful retrieval (18.8 

IU/mL, 95% CI 18.7–21.3). There was an 

inverse linear correlation between FSH and 

testicular volume (r = –0.43; P<.001). Men 

with FSH <15 IU/mL had a larger (P<.05) 

testicular volume (12 ± 5 mL) than men with 

FSH >15 IU/mL (8 ± 2 mL). 

Table 2 summarizes the baseline 

characteristics of the different subgroups of 

men with NOA based on FSH levels. The 

histology findings differed among different 

FSH groups. A greater percentage of 

maturation arrest (MA) histology was observed 

in the group with FSH<15 IU/mL compared 

with the group with FSH>15 IU/mL (38% vs. 

17%; P<.001). Sperm retrieval rates in the 

groups of men with FSH values 15–30, 31–45, 

and >45 IU/mL were 60%, 67%, and 60%, 

respectively, and this was higher (x
2
 = 7.29; 

P=.006) both individually and collectively than 
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the group of men with FSH <15 IU/mL (51%) 

(Fig.1) . 

Adjusted associations from a multivariable 

model showed that the chance of retrieving 

sperm by micro-TESE is higher for men with 

FSH >15 IU/mL (Table 3). Using ROC 

analysis to evaluate the best combination of 

predictors for sperm retrieval, FSH and biopsy 

as combined predictors resulted only in a 

‘‘fair’’ prediction model (AUC 0.71, 95% CI 

0.67– 0.74), but it is nonetheless significantly 

better than either FSH or biopsy histology 

alone. Neither male age nor testicular volume 

predicted presence of sperm with micro-TESE

 

Table (1): Descriptive statistics of the patient's age. 

 

 

Figure 1. Sperm retrieval rate in men with nonobstructive azoospermia. 

 

 

Table (2): Baseline characteristics of men with non-obstructive azoospermia. 
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FSH (IU/mL) 

Age   Statistic  

Mean  31.87   

Median  31.00  

Minimum  18 

Maximum  43  

Range  25 

Std. Deviation  6.180  

Serum FSH (IU/mL) 

<15 15–30 31–45 >45 

N 6 9 3 2 
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Table (3): Results of multivariable adjusted model of pertinent variables. 

Adjusted OR represent estimates from full model adjusted for male age, testes size, biopsy 

histology, and FSH. CI = confidence interval; OR = odds ratio. 

Discussion  

The present study showed that sperm 

retrieval was higher in NOA men with FSH 

>15 IU/mL than those men with FSH <15 

IU/mL. Also, sperm retrieval rates were 

maintained even when the FSH value was 

markedly elevated. 

This is contrary to the results reported 

in earlier studies (10,11). Previous studies have 

used single biopsy and multiple random 

biopsies for sperm retrieval. Different areas of 

the testis can have varying histologies, and a 

single biopsy might miss areas of 

spermatogenesis and not be representative of 

the most advanced histology. Micro-TESE 

analyzes the testis thoroughly, looking for the 

most advanced stage of spermatogenesis (12).  

The relationship of FSH with 

spermatogenesis is not straightforward in men 

with NOA. This is manifest by the range of 

FSH levels seen in the present study; a 

preoperative FSH level of R15 IU/L resulted in 

greater odds of finding sperm with micro-

TESE compared with normal FSH values (13). 

We have also seen that men with 

Sertoli cell–only and larger-volume testes will 

often have normal FSH levels (<15 IU/mL). 

This lower FSH may be a reflection of the 

larger number of Sertoli cells in a larger testis, 

providing more control feedback to suppress 

FSH production. The excellent findings with 

higher FSH may reflect the sensitivity of 

microdissection in finding small areas of sperm 

production (14). 

The micro-TESE technique using the 

operating microscope can visualize the most 

advanced pattern of spermatogenesis and 

optimize the chance of finding sperm despite 

high FSH levels or predominant histology 

patterns. We further conclude that at the 

present time there are no absolute predictors of 

sperm yield for micro-TESE (15). 

Many studies have shown a 

relationship between testicular histopathologic 

findings and testicular sperm retrieval by 

TESE (16). Histologic findings are generally 

the most useful predictive factor for 

successfulTESE. However, it is still 

controversial whether invasive examination 

such as testicular biopsy should be performed, 

(17). We do not recommend diagnostic 

testicular biopsy preoperatively, because FSH 

and biopsy as combined predictors resulted in 

only a ‘‘fair’’ prediction model of sperm 

retrieval (AUC 0.71).  

Male age (yrs) 34 ±7 36 ±7 38 ±7 37 ± 9 

Female age (yrs) 37 ± 9 32 ±5 32 ±5 33 ± 6 

Mean FSH ( IU\ mL) 9.0 ±4.1 21.9 ± 

4.0 

36.5 ± 4 63.5 ± 22.8 

Avg. vol. of larger testis 

(mL) 

12 ±5 9±4 7±4 6± 5 

Maturation arrest (%) 34% 61% 68% 50% 

Hypospermatogenesis (%) 38% 16% 16% 28% 

Sertoli cell only (%) 28% 23% 16% 22% 

Variable P value Adjusted OR (95% 

CI)* 

FSH (IU/mL) 

<15  Reference group 

15–30 <.001 1.99 (1.37–2.88 

31–45 <.001 2.83 (1.72–4.67) 

>45 .023 2.00 (1.10–3.64) 

Biopsy histology 
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Whereas no model reliably predicts 

TESE outcomes in men with NOA, excluding 

patients based on FSH alone (even if FSH is 

>45 IU/mL) is no longer clinically appropriate. 

The best that we can offer to these patients at 

the present time is the unparalleled sensitivity 

and specificity of microscopically examining 

each and every tubule in the testis through 

micro-TESE. 

 

Conclusion 
The chances of sperm retrieval using 

micro-TESE is just as common, if not better 

for men with elevated FSH levels than for men 

with lower FSH.  

Micro-TESE results appear to differ 

from earlier series that report low retrieval 

rates with random biopsies for men with 

elevated FSH. High FSH is not a 

contraindication for micro-TESE. 
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