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ABSTRACT 

 
Open testicular biopsy histology and fine needle aspiration cytology 

(FNAC) are the most popular tests used to diagnose male infertility. This 

study aimed to assess the cytological characteristics of 186 infertile males 

aged 24-63 with testicular FNAC. Furthermore, the existing relationship 

between males with severe oligospermia (sperm count: 5 million/ml) and 

azoospermia was investigated via both cytological and histological 

diagnosis methods. With a 1.5-inch and 25-gauge needle, the testis was 

aspirated from three locations (the upper, middle, and lower poles). 

Papanicolaou stain or Giemsa stain was used to make smears on 

albumenized slides, which were then dried in the air and stained. A biopsy 

of the testicles was performed there, preserved in Bouins solution, 

processed as usual, and stained with hematoxylin and eosin stain. 

According to our findings, 66.7% of patients had secondary maturation 

arrest, whereas 18.3% and 15.1% of them had hypospermatogenesis and 

Sertoli cell only (SCO). Results of the comparison showed that both 

procedures were very similar. According to biopsy histological 

examinations, only 3 (1.6%) of the 28 normal FNAC instances had 

hypospermatogenesis with lymphocyte infiltration. The majority of SCO 

patients were over 50 years old. These findings revealed that FNAC is 

more effective than testicular histology for the assessment of male 

infertility.  
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1. Introduction 

Azoospermia can be defined as the lack of 

spermatozoa in the ejaculating semen. It is considered 

the severest type of male infertility. It constitutes 

roughly 1% of all men and accounts for about 5% of all 

infertile couples (1). A condition known as severe 

oligospermia occurs when the sperm count is less than 

5×106/mL (Association and Medicine, 2004). 

Azoospermia is divided into obstructive and non-

obstructive types. According to Kremer and Visser (2), 

obstructive azoospermia is defined as an obstruction or 

lack of the reproductive tract which prevents sperm 

cells from entering the seminal fluid before the process 

of ejaculation. The disruption of the spermatogenesis 

process, which includes hypo-spermatogenesis, 

arresting of sperm maturation, and total lack of 

spermatogonial cells (Sertoli cell-only [SCO]), is 

known as non-obstructive azoospermia (3). 

The gonads examination, sperm tests, hormones 

evaluations, and sperm morphology examination of 

testicular biopsy are all part of the male infertility 

assessment. Male infertility was previously examined 

using testicular biopsy tissue, which is crucial for men 

whose fertility has been affected by obstructive 

azoospermia. Open biopsy is an essential operation for 

the categorization of the pathophysiology of infertility 

and the evaluation of the prognostic features. However, 

this approach is harsh and stressful and needs 

anesthesia, making it impossible to employ as a regular 

procedure (4). 

Due to several factors, such as poor cooperation and 

concern on the part of the person performing the 

treatment, the fine needle aspiration cytology (FNAC) 

of the testis is rarely performed in ordinary practice. 

Interest of numerous pathologists in FNAC has led to 

the standardization of the process, which has improved 

the correlation between testis cytology and histology 

(5).  

The present investigation was performed to find out 

whether fine needle aspiration could be used as an 

alternative method for conventional biopsy for 

diagnostic purposes to avoid invasive and expensive 

intervention. Another purpose of this research was to 

determine whether the FNAC of azoospermia testes 

could replace the biopsy of those testes.  

2. Materials and Methods 

2.1. Patient Evaluation and Sampling 

This prospective study will be completed over two 

years. In total, this study was performed on 186 patients 

with primary infertility in teaching hospitals in Hawler 

City, Kurdistan area, Iraq. To identify varicocele, 186 

patients were all subjected to a Doppler examination. In 

an aseptic atmosphere, the patients had FNAC and a 

biopsy simultaneously. The participants had an average 

age of 41.84 years old, ranging from 24 to 63 years old, 

with the range of 50-60 years old being the most 

common age range. After collection of the medical 

history of participants and the performance of a clinical 

evaluation, the semen was analyzed in triplicate or 

duplicate with a three-week time interval between the 

samplings.  

The aspiration process was explained to the patients, 

and with their consent, they were then put in a 

horizontal position while their scrotums were cleaned 

with a 70% alcohol swab and sterilely draped as is 

customary. Securing the vas deferens slightly below the 

scrotal skin with the three-finger technique, 2 ml of 1% 

Lidocaine was injected into the spermatic cord. The vas 

deferens was injected with lignocaine using a 25 gauge 

1.5-inch needle. Both testes were sampled for FNA in 

order to assess spermatogenesis. The exact locations 

were used for a testicular biopsy. Slides made from 

aspiration material were either air-dried and stained 

with Giemsa stain or treated with alcohol and stained 

with Papanicolaou stain (6). 

2.2. Sample Analysis 

When at least 1,000 cells were recovered, the aspirate 

was considered adequate. According to morphologic 

criteria, the cells were divided into three groups, 

namely normal spermatogenesis, SCO syndrome, and 

secondary maturation (2). Testicular biopsy samples 

were cut into sections and processed using the 

traditional paraffin method, then stained with 
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hematoxylin and eosin. The study samples were 

categorized into three categories during the reading of 

the slides, namely normal and active spermatogenesis, 

hypo-spermatogenesis with lymphocyte infiltration, 

and SCO (7).  

3. Results 

In total, 186 infertile patients had their testicles 

sampled using FNAC. Following cell counts, the 

percentages of various cell types were noted. The 

infertility of male patients was diagnosed using this cell-

type characterization. According to FNAC procedure 

records, the results of the present study demonstrated 

that almost two-thirds (66.7%) of the investigated 

patients displayed sperm-growing arrest during the phase 

of secondary spermatocytes (Figure 1). Moreover, SCO, 

in which no germ cells were detected, impacted 18.3% 

of the population. In addition, 15.1% of the patients had 

mature sperm in significant numbers and normal 

spermatogenesis, while the number of spermatids was 

lower but still within the normal range. 

The samples in the present study ranged in age from 

24 to 63 years old with a mean age of 41.84 years old. 

Patients within the age range of 50-60 years old made 

up most of the sample population. 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

According to the spermatogenesis categorization 

and cell type classification, which was used to 

determine infertility in patients according to age 

groups, as shown in figure 2, the majority of infertile 

men with SCO were elderly individuals older than 50 

years, while the scores for the age groups of below 

30 and 30-40 years old were 8.8% and 5.9% 

respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

The FNAC was reported in 186 patients and 

biopsy procedures were performed 

simultaneously in an aseptic environment. The 

exact locations were used for a testicular biopsy. 

This study aimed to analyze and contrast the 

outcomes of these two approaches. The findings 

summarized in table 1 showed that both 

approaches had an excellent agreement. In total, 

28 cases of normal FNA were examined, but only 

3 cases (1.6%) revealed hypospermatogenesis 

with lymphocyte infiltration. 

Results of the biopsy histology were almost 

exactly matched by the Secondary maturation arrest 

(SA) in FNAC. Only 5 out of 124 SA cases in FNA 

were found to have hypospermatogenesis with 

lymphocyte infiltration in the testicles. 

Additionally, SCO used both methodologies to 

reach the same conclusion. 

 

 

Figure 1. Spermatogenesis cell types distributions are 

observed in testicular fine needle aspiration (FNA) cytology 

smears and used to diagnose 186 infertile male patients. The 

information is displayed as percentage values (%). Sertoli 

cells only are referred to as SCO 

 

 

Figure 2. Distribution of spermatogenesis according to the 

patient’s age. All data are referred to as per cent values (%). 

SCO stands for Sertoli cells only  
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4. Discussion 

The current investigation was the first study conducted 

in Hawler City, Kurdistan Region, Iraq, in which 186 

infertile male patients underwent both a testicular FNAC 

and a histology-examined biopsy. In this study, the 

majority of patients (66.7%) had spermatocytes that had 

stopped maturing at the secondary stage. While SCO 

(18.3%), in which no germ cells were detected, were 

damaged, 15.1% of the patients displayed normal 

spermatogenesis with a sizable amount of mature sperm. 

Characterizing various spermatogenic cell types is 

crucial since, as confirmed by other researchers, it can 

diagnose azoospermia and oligospermia from 

cytological smears (8). 

Posner and Huhner initially utilized testicular 

puncture biopsies to investigate unstained spermatozoa 

samples to study human infertility. Later, a non-

invasive procedure called fine needle testicular 

aspiration was suggested by Mallidis and Baker (9). 

Identification of the different cell types in cytological 

smears was simple, and germ and Sertoli cells were 

easy to spot. The FNAC material is sufficient, and the 

different cell types can be distinguished by their 

characteristic appearance. The population of germ cells 

has been subjected to quantitative analysis by several 

researchers. On cytological smears, the ratio of Sertoli 

cells, other germ cells, and spermatozoa aid in making 

the diagnosis (10).  

In a related study performed in 2003 by Kurien (11), 

57 patients were examined. In the aforementioned 

study, except for three individuals who had secondary 

infertility, practically all of the patients had primary 

infertility. Varicoceles were found in 12 patients, 37 

 

 

 

 

 

 

 

 

 

patients had azoospermia verified by 3 semen assays, 

and the remaining patients had oligospermia.  

According to the most recent data, secondary 

maturation arrest predominantly affected patients 

between the ages of 30 and 40, with a percentage of 

40.3%. Although, except for those aged 40-50 years 

old, similar distributions of secondary maturation arrest 

were discovered in other age groups. This immature 

spermatid in the ejaculate has caused a maturation 

arrest, which suggests difficulty in becoming pregnant. 

This finding was in line with that of a study 

performed by Ali, Alnajjar (6), which revealed that 

nearly half of the evaluated infertile patients were 

within the age range of 30-39 years old. In the present 

study, FNAC and biopsy were performed on all 186 

individuals in the exact location, using the same 

testicular sites. Moreover, this study analyzed and 

contrasted the outcomes of these two approaches. A 

good agreement was observed between the two 

methods. In total, 28 cases of normal FNA were 

examined, but only 3 cases (1.6%) revealed 

hypospermatogenesis with lymphocyte infiltration. 

Results of the biopsy histology were almost exactly 

matched by the SA in FNAC. Only 5 out of 124 SA 

cases in FNA were found to have hypospermatogenesis 

with lymphocyte infiltration in the testicles. 

Additionally, SCO used both methodologies to reach 

the same conclusion. In order to investigate male 

infertility and obtain spermatozoa for intracytoplasmic 

sperm injection-assisted conception, it has previously 

been suggested to give FNA some consideration (12). 

In a study conducted by Yadav, Rai (13), 25 infertility 

patients with the condition were examined. In the 

aforementioned study, most of the patients were within 

Table 1. FNA and testicular biopsy methods comparison among infertile male patients 

 

FNA 

Biopsy 

Total Normal and 

active sperm. 

Hyposper. with lymphocytes 

infiltration 

Negative for active 

sperm. 
SCO 

Normal 25 (13.4%) 3 (1.6%) 0 0 28(15.1%) 

*SA 0 5 (2.7%) 119 (64.0%) 0 124(66.7%) 

**SCO 0 0 0 34 (18.3%) 34(18.3%) 
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the age range of 26-30 years old and sought help after 

living together for 4-6 years. In that study, 22 cases of 

primary infertility and 3 cases of secondary infertility 

were present. Among them, 4 individuals had 

oligospermia, 21 patients had azoospermia, and 4% had 

a left-sided varicocele. Moreover, 69% of males had 

testicles of standard size and the histological diagnostic 

results of normal spermatogenesis, while 62.5% of 

them had testicles that were too small and had the 

diagnosis of SCO syndrome or testicular atrophy. 

Additionally, previous studies have demonstrated that 

systematic test collection using FNA rather than 

testicular biopsy yields more information about 

spermatogenesis (14). Cito, Becatti (15) performed a 

semen analysis and testicular biopsy on 42 azoospermic 

males and found that FNAC was the most frequent 

diagnosis, with maturation arrest (49%). In their study, 

histology, the gold standard for precise diagnosis, and 

FNAC had an 86% correlation (P=0.801). 

In conclusion, it could be stated that the testicular 

FNAC is a quick and less invasive treatment that can 

differentiate between the obstructive and the non-

obstructive types of azoospermia in testicular histology. 

During male infertility assessment, testis FNAC could 

be applied instead of testis biopsy histology as they 

provide similar results.  
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