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Purpose

The current study aims to evaluate the prognostic indicators of testicular fine-needle

aspiration (TFNA) findings on the outcome of varicocele (Vx) surgery.

Patients and methods

The study was a multicentric prospective cohort study carried out in Ibnsina, Sohag

and Banon, Assiut ICSI centers, Egypt. We included all infertile men with

nonobstructive azoospermia diagnosed with grade II bilateral Vx. TFNA was done for

all men, and according to the presence or absence of sperms in TFNA smears they

were divided into two groups: group I, Vx patients with positive TFNA, and group II, Vx

patients with negative TFNA. Next, patients were subjected to inguinal-loupe-assisted

Vx ligation. The primary outcome of the study was the rate of improvement in semen

parameters within 1 year after surgery.

Results

Postoperative semen analyses in both groups revealed that 18/33 (54.5%) patients in

group I versus 10/48 (20.8%) in group II had positive sperms in their ejaculates with

statistically significant difference (P = 0.001). In addition, semen parameters in group I

had significantly higher results than group II. There were significant positive

correlations between the number of recovered sperms by TFNA preoperatively and the

total testicular volume on one hand and postoperative semen parameters on the other

hand (Po0.001), whereas significant negative correlations were found between serum

follicle-stimulating hormone (FSH) and postoperative semen parameters (Po0.001).

Conclusion

Taking prognostic parameters into consideration is important before counseling

nonobstructive azoospermia patients with Vx to undergo varicocelectomy. The findings

of sperms preoperatively through performing TFNA could be a good prognostic

indicator to varicocelectomy.
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Introduction
Varicocele (Vx) is the most common pathology diagnosed

in cases of male infertility [1]. The negative effect of Vx

on spermatogenesis in infertile men is often reflected by

low sperm count, decreased sperm motility, increased

abnormal morphology, apoptotic indices, and DNA

damage [2,3]. Azoospermia in association with a Vx is

estimated to range between B4 and 14% in infertile

men [4]. Azoospermia with Vx constitutes a challenge in

terms of prognosis and management [5].

Previous studies concerning spermatogenesis recovery in

nonobstructive azoospermic patients after varicocelect-

omy focused mainly on the effect of varicocelectomy on

the enhancement of ejaculate or testicular sperm

retrieval for intracytoplasmic sperm injection (ICSI) [6].

The prognosis of sperm retrieval was affected mainly

by the predominant pattern in testicular histopathology

obtained by surgical biopsy [7]. With the era of

ICSI, testicular sperm extraction methods replaced

diagnostic testicular biopsy and histopathology in the

management of azoospermic men as a fertility preserva-

tion choice [8].

Testicular fine-needle aspiration (TFNA) is a less

invasive diagnostic tool in nonobstructive azoospermia

(NOA) with a rapid recovery compared with conventional

surgical testicular biopsy [9]. To the best of our knowl-

edge, no published studies were conducted evaluating

the prognosis of varicocelectomy in NOA infertile men

based on TFNA findings. Therefore, the aim of the

current study is to demonstrate the prognostic indicators

of TFNA findings on the outcome of Vx surgery.

Patients and methods
Study design, settings

The current study was a multicentric prospective cohort

study carried out from the 1st January 2014 through the
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31st December 2015 in Ibnsina, Sohag and Banon, Assiut

ICSI centers in Upper Egypt.

The study included all consecutive infertile men aged

20–50 years who presented to the aforementioned

centers with NOA associated with grade II clinical

bilateral Vx. However, patients with a history of specific

genital diseases that may affect testicular size other than

clinical Vx such as orchitis, undescended testis, and

idiopathic testicular atrophy or those with retrograde

ejaculation, diagnosed by postorgasmic urine analysis,

were excluded from the study. We also excluded those

with Klinefelter syndrome and azoospermia factor micro-

deletions.

In addition, patients with hypogonadism, systemic or

endocrine diseases that may affect reproductive capacity,

patients with obstructive azoospermia, and those who

refused to participate in the study had also been

excluded.

The study protocol was approved by the Institutional

Review Board, and informed written consent to partici-

pate in the study was obtained from all patients. All

participants were subjected to history taking, including

age and duration of infertility, estimation of BMI, and

clinical examination for evaluation of testicular size and

the degree of Vx.

Next, laboratory evaluation of each patient was per-

formed, including repeated conventional semen analysis,

sperm vitality assay with HOS test, seminal assay of

neutral a glucosidase according to WHO, 2010 guide-

lines [10], postorgasmic urine analysis, and serum FSH

assay by enzyme immunoassay using an automated Abbot

AxSYM system (Abbott Laboratories, Chicago, Illinois,

USA). Azoospermia was documented in patients on at

least three semen analyses after centrifugation and

subsequent examination of the resuspended pellet.

Vx was diagnosed clinically and confirmed by scrotal

duplex ultrasonography using a 7.5-MHz high-resolution

linear array transducer (Logiq 3; General Electric Medical

system, Schenectady, New York, USA) with pulsed and

color Doppler capabilities. Testicular volume was mea-

sured by grayscale ultrasound.

Study intervention

Testicular fine-needle aspiration

A 19-G cannula (Provein; Lars Medicare Pvt Ltd,

Bahalgarh, India) was passed directly into the testis

under spermatic cord infiltration anesthesia using xylo-

caine injected around the spermatic cord at the super-

ficial inguinal foramen. Once the needle was in the

testicular substance, a strong negative pressure was

exerted using a 50-ml attached syringe (B. Braun

Melsungen AG, Melsungen, Germany).

The cannula was moved within the substance of the

testis until small aliquots of aspirated testicular tissue

could be observed to appear within the microtubing set.

The needle was then slowly withdrawn from the testis

through the scrotal skin and a core of attached testicular

tissue was cut off, on withdrawal, from the skin surface.

The procedure was undertaken at three different sites on

the testis (upper, middle, and lower pole), giving a

representative sampling of the whole testis [11].

Sample preparation and microscopic examination of testicular

aspirates

The testicular tissue was collected from each side in a

falcon 35-mm Petri dish containing 2 ml of all-grade wash

sperm medium (Life Global Group, Toronto, Canada).

Preparation was done in another dish containing 2 ml of

the same medium rich in glucose and other nutrients by

milking the tissue with two needles attached to a 1-ml

syringe until good mixing makes a suspension.

An examination dish was prepared by using a Petri dish

(Falcon type 1006) containing eight flattened droplets of

20 ml of all-grade wash medium and covered with 5 ml of

lite oil (Life Global Group) and warmed to room

temperature. Every droplet is refilled with another 20 ml

of the suspension and examined microscopically using the

inverted microscope (Olympus IX71; Kurobane Nikon

Co., Ltd, Otawara, Japan) with Hoffman modulation

contrast system using a 40� lens to search meticulously

within the bottom of the droplet.

In positive sperm samples from each side, we assessed

sperm number, morphology, and motility by examination

of 300 high-power fields. In negative samples, confirma-

tion was done with two more steps: the centrifugation of

the whole sample for 10 min at 4000 RPM and prepara-

tion of the dish for examination as above and re-

examination of the 300 fields. If it is still negative,

perform collagenase treatment (Gynamed company,

Gynemed Medizinprodukte GmbH & Co. KG, Switzer-

land) of the sample for one hour for chemical digestion of

the tissue, wash it centrifugation for 5 min at low speed,

remove the supernatant, then rewash the pellet with 5 ml

of all-grade wash medium, centrifuge for 5 min, and take

the pellet for dish preparation. If the resulting pellet

examination revealed no sperm after 300 HPF examina-

tion, the result was considered negative for the examined

side.

The same steps were performed for each side, and the

total number of sperm was determined by adding the

number of sperms counted from each testis. Positive

samples were cryopreserved for probable future use in

ICSI.

According to the presence or absence of sperms in TFNA

smears either from one or both testis obtained preopera-

tively, the patients in the study were allocated into two

groups:

Group I: Vx patients with positive TFNA.

Group II: Vx patients with negative TFNA.

Patients in the two groups were subjected to inguinal-

loupe-assisted Vx ligation. The surgeons were blinded

toward the categorization of patients during surgery. The

two groups were followed up for 1 year after surgery for

changes in semen parameters. For the net postoperative

result, we have taken the average of two semen analyses

2 Human Andrology

Copyright r 2016 Human Andrology. Unauthorized reproduction of this article is prohibited.



performed 6 months and 1 year after surgery. The same

physician, who was blinded to the previous preoperative

results of TFNA, evaluated the semen analysis results

every time to avoid any selection bias.

The primary outcome of the study was the rate of

improvement in semen analysis parameters within 1 year

after Vx ligation in both groups. The secondary outcomes

include the correlation between the postoperative semen

analysis parameters and the preoperative TFNA results,

testicular volume, and serum FSH.

Statistical analysis

All data were analyzed using SPSS software, version 20

(SPSS Inc., Chicago, Illinois, USA). Normality of data

distribution was tested using the Shapiro–Wilk test.

Qualitative data were expressed as frequency and

percentage. Fisher’s exact test was used to examine the

relation between qualitative variables. Quantitative data

were presented in terms of mean and SD. For quantita-

tive data, comparison between two groups was done using

Mann–Whitney U-test. Spearman’s correlation analysis

was done between the studied variables. Level of

significance ‘P’ value was evaluated, where P-value less

than 0.05 is considered of significant value.

Results
One hundred four patients with proven diagnosis of

azoospermia were approached to participate in this study.

Twenty-three patients were excluded. The remaining 81

patients were included in the study and divided into two

groups according to TFNA results: group I (n = 33) with

positive finding of sperms and group II (n = 48) with

negative finding of sperms (Fig. 1, the study flowchart).

The two groups were comparable as regards age, duration

of infertility, BMI, serum FSH level, and total testicular

volume by ultrasound (Table 1).

No significant complications were reported after TFNA

in both groups, except transient scrotal edema in nine

patients (four in group I and five in group II) and small

testicular hematoma less than 0.5 mm3 in three patients

(two in group I and one in group II) detected by scrotal

ultrasound at the time of routine 1-week postoperative

follow-up.

Comparison between postoperative semen parameters in

both groups revealed that 18/33 (54.5%) patients in group

I versus 10/48 (20.8%) patients in group II revealed

sperms in their ejaculates with statistically significant

difference (P = 0.001). Group I had significantly higher

sperm concentration, total count, normal morphology,

progressive motility, and vitality percentages than those

belonging to group II (Table 2).

Significant positive correlations were found between the

number of recovered sperms by TFNA preoperatively on

one hand and postoperative sperm concentration (r = 0.94,

Po0.001), total count (Fig. 2), motility (r = 0.87,

Po0.001), normal morphology (r = 0.86, Po0.001), and

viability percentages (r = 0.91, Po0.001) on the other

hand. In addition, significant positive correlations were

found between the total testicular volume and each of

sperm concentration (r = 0.91, Po0.001), total count

(Fig. 3), motility (r = 0.84, Po0.001), normal morphology

(r = 0.85, Po0.001), and viability percentages (r = 0.83,

Po0.001).

However, significant negative correlations were found

between serum FSH and each of sperm concentration

(r = – 0.71, Po0.001), total count (Fig. 4), motility

(r = – 0.74, Po0.001), normal morphology (r = – 0.73,

Po0.001), and viability percentages (r = – 0.79, Po0.001).

Although clinical pregnancy rate was not one of the

outcomes in our study, we reported two clinical

spontaneous pregnancies out of 33 cases (clinical

pregnancy rate of 6%) in group I during the postoperative

follow-up period versus none in group II.

Discussion
Azoospermia defined as the absence of spermatozoa in

the ejaculate after assessment of centrifuged semen on at

least two occasions is observed in 1% of the general

population and in 10–15% of infertile men [12]. The

introduction of ICSI in 1992 offered a novel opportunity

for parenthood for these couples [13]. NOA results from a

testicular failure. This problem affects 60% of azoosper-

mic men [12,14]. Testicular spermatozoa can be retrieved

in some NOA men despite the absence of ejaculated

spermatozoa in their semen, because of the existence of

foci of active spermatogenesis [8].

Figure 1

The study flowchart. TFNA, testicular fine-needle aspiration.
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The detrimental effects of Vx on fertility and the benefit

gained by their repair have been debated among

andrologists for almost 60 years [15]. Azoospermia or

severe oligospermia occurs in 4–13% of men with clinical

Vx [16]. The management of azoospermia with Vx is an

argument. As Tulloch [17] reported the first unassisted

pregnancy following Vx repair in an azoospermic man in

1952, the effect of varicocelectomy on male infertility has

become a hotly debated topic.

Inci and Gunay [6] concluded that if azoospermia is not too

long-standing, the treatment of Vx may significantly

improve spermatogenesis or renew sperm production. In

addition, adequate treatment may spare 50% of azoosper-

mic patients from testicular sperm extraction (TESE) in

preparation for ICSI. A number of studies including a

recent meta-analysis recommended Vx ligation in those

patients before shifting to assisted reproductive technology

(ART) as a cost-effective approach that may increase

possibility of sperm recovery from testis or ejaculate,

improve outcome, and downgrade the ART method [7,18].

However, some authors stated that microsurgical TESE

appears to be more cost-effective than varicocelectomy for

the treatment of Vx-associated NOA [19]. Thus, the

setting of prognostic indicators is important to tailor

decisions for such cases. Previous studies listed a number

of prognostic indicators in NOA associated with Vx as

Table 1 The demographic and clinical criteria of the study participants

Variables Group 1 TFNA positive (n = 33) Group 2 TFNA negative (n = 48) P-value

Age (years) (mean ± SD) 36.43 ± 7.47 35.5 ± 8.2 0.241a

Duration of infertility (years) (mean ± SD) 7.5 ± 2.3 8.3 ± 2.5 0.085a

BMI (kg/m2) (mean ± SD) 25.27 ± 4.19 26.84 ± 3.6 0.15a

Serum FSH (mIU/ml) (mean ± SD) 17.82 ± 7.3 17.94 ± 6.7 0.093a

Testicular volume (ml) (mean ± SD) 17.33 ± 4.2 18.98 ± 3.2 0.42a

Bilateral varicocele [n (%)] 23 (69.7) 37 (77.1) 0.138b

FSH, follicle-stimulating hormone; TFNA, testicular fine-needle aspiration.
aP-value was tested by Mann–Whitney U-test.
bP-value was tested by Fisher’s exact test.

Table 2 Comparison between the postoperative semen parameters in the two groups

Parameters Postoperative positive sperms in group I (n = 18) Postoperative positive sperms in group II (n = 10) P-value

Semen volume (ml) 2.29 ± 0.73 (1–4) 2.44 ± 0.53 (1.8–3) 0.073
Sperm concentration (million/ml) 11.39 ± 7.2 (1–25) 4.1 ± 0.91 (3–6) 0.0001*
Total sperm count (million/ejaculate) 27.26 ± 24.2 (3–100) 9.92 ± 3.1 (7.2–15.6) 0.002*
Normal sperm morphology (%) 22.78 ± 12.03 (5–40) 14.5 ± 4.37 (10–20) 0.001*
Progressive sperm motility (%) 26.39 ± 13.37 (5–55) 19 ± 6.58 (10–25) 0.001*
Sperm HOS test (%) 38.61 ± 17.33 (20–70) 30.5 ± 8.32 (20–40) 0.023*

All results are presented as mean ± SD (range).
HOS test, hypo-osmotic swelling test.
*Statistical significant difference, P-value was tested by Mann–Whitney U-test.

Figure 2

Correlation between total number of recovered sperms by testicular
fine-needle aspiration (TFNA) and postoperative sperm count.

Figure 3

Correlation between total testicular volume and postoperative sperm
count.
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testicular volume, serum FSH, inhibin beta level, and more

importantly testicular histopathology, which is the most

reliable factor for predicting sperm retrieval [7,18,20].

TFNA was initially used for diagnostic purposes and later

on to retrieve sperms to be used for ICSI [21]. The main

advantages of this technique are simplicity, low cost, being

minimally invasive, and that it produces less postoperative

pain if compared with TESE under local anesthesia [22].

Moreover, it has been suggested that TFNA could increase

the chance of finding a site of active spermatogenesis by

reaching deeper testicular sites [23].

Our study included 81 patients with clinical Vx and NOA

divided into two groups according to TFNA positivity for

sperms preoperatively. The positive TFNA group I had

significantly higher percentages of sperm retrieval in their

ejaculates postvaricocelectomy compared with the nega-

tive group II (54.5 vs. 20.8%, respectively), and there

were two clinically proven pregnancies (9.1%) in group I.

They also had higher semen quality in terms of higher

sperm concentration, total count, normal morphology,

progressive motility, and vitality percentages than those

belonging to group II. This supports the role of Vx

surgery in patients with NOA, especially those with

positive TFNA.

In their study, Kim et al. [7] performed varicocelectomy to

28 men with azoospermia and bilateral or unilateral Vx. Of

the 28 men, 12 (43%) had sperm in their ejaculates, and

thus they recommended varicocelectomy as an initial

therapeutic option for the opportunity to conceive

children without bypassing the usual process of natural

selection. In addition, Gat et al. [24] observed a

significant improvement in the concentration, motility,

and morphology of sperm in 56.2% of azoospermic men

following internal spermatic vein embolization.

A more recently published prospective noncontrolled

study by Abdel-Meguid et al. [25] reported the recovery

of motile sperm in the ejaculate of 10 of 31 (32.3%) men

with NOA and clinically palpable Vx following subingu-

inal microsurgical varicocelectomy at 24 months of follow-

up. They reported two pregnancies following ART

treatment; however, there were no spontaneous pregnan-

cies. In another case–control study that evaluated the

treatment outcomes and benefits of varicocelectomy in

men with NOA and severe oligospermia, spermatogenesis

was induced and 0.2 million motile sperms were

produced by two of the six men with NOA [5].

In the present study, significant positive correlations were

found between the number of recovered sperms by

TFNA preoperatively on one hand and the postoperative

semen parameters on the other hand. This supports the

importance of TFNA findings as a prognostic parameter

in cases of NOA with Vx who planned to have

varicocelectomy.

In addition, we found significant positive correlations

between total testicular volume and postvaricocelectomy

semen parameters. This agrees with the results of

Sakamoto and Ogawa who reported that semen density,

total sperm count, and serum FSH levels significantly

correlated with the mean testicular volume in patients

with and without Vx [26].

Despite there being no significant difference between

both groups in serum FSH in our study, there were

significant negative correlations between serum FSH

level and all semen parameters. It was reported that

preoperative FSH levels of less than 10.06 mIU/ml in Vx

with NOA showed ejaculated spermatozoa in 82% of cases

after Vx ligation [20].

The study had its limitations: the small sample size of the

study participants, nonrandomized study design, and the

lack of long-term follow-up as regards the results of

assisted reproductive procedures carried out to those

patients after varicocelectomy.

Conclusion
Taking prognostic parameters into consideration is

important before counseling NOA men with Vx to

undergo varicocelectomy. Performing TFNA as a mini-

mally invasive procedure in those patients not only gives

them a fertility preservation option by testicular sperm

cryopreservation but also the findings of sperms pre-

operatively could be a good prognostic indicator to

varicocelectomy in them.
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