
Research Article   /   Araştırma Makalesi   

 
Harran Üniversitesi Tıp Fakültesi Dergisi (Journal of Harran University Medical Faculty) 2023;20(3):612-617.                                             
DOI: 10.35440/hutfd.1377085           612 

The Relationship between Testis Arfi Elastography Values and Sperm Count  
in Infertile Patients 

İnfertil Hastalarda Testis Arfi Elastografi Değerlerinin Sperm Sayıları İle İlişkisi 
 

Cihad VAROL 1 , Hale ÇOLAKOĞLU ER 2 , Mehmet DEMİR 3  

 
1 Private Gözde Hospital Radiology Department, Aydın, TÜRKİYE 
2 Private Güven Hospital Radiology Department,, Ankara, TÜRKIYE 
3 Harran University, Faculty of Medicine, Department of Radiology, Şanlıurfa, TÜRKİYE 

Abstract 
 
Background: The aim of this prospective study was to determine the relationship between testicular shear wave 
elastography (SWE) and sperm count in infertile male patients and to evaluate diagnostic performance. 
Materials and Methods: The study was carried out with 113 patients over 18 years of age who were diagnosed 
as infertility.All patients underwent US examination and virtual touch tissue imaging measurement (VTIQ) SWE 
examination. A total of 6 measurements were made in each testis. Volume measurements of testes were calcu-
lated with US examination. Patients were evaluated for varicocele using color Doppler ultrasonography 
Results: Right and left testis volume values in azoospermia patients found statistically different and lower than 
other groups(p=0,001).The mean SWE values in all zones were significantly higher in azoospermia patients com-
pared to the other groups (p=0.001).Moderate positive correlation was found between sperm count and mean 
volume (r =0.545, p =0.001).Negative correlation was found between sperm count and mean SWE (r =-0.429, p = 
0.001).There was a moderate negative relationship between mean volume and mean SWE (r =-0.590, p =0.001). 
Using ROC analysis between normal sperm and azospermia patients, the cut-off value was 2.06 m/sec.sensitivity 
72% specificity was measured 87.88% (p<0,001; AUC=0,837; Sensitivity= 72,00% (95% GA 46,5-85,1); Speci-
fity=87,88% (95% GA 81,5-95,2). Using ROC analysis between the azoospermia patient group and the oligosper-
mia patient group, the cut-off point was 2.04m/sec. For differentiating azoospermia and oligospermia patients 
groups, the sensitivity (sensitivity) was 72% and the specifity was 83.33% (p<0,001; AUC=0,789; Sensitivity= 
72,00% (95% GA 46,5-85,1); Specifity=83,33% (95% GA 81,5-95). 
Conclusions: SWE is a noninvasive method for the evaluation of testicular parenchyma in male patients whohave 
infertility and may provide helpful information in addition to gray scale and RDUS. 
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 Öz 
 
Amaç: Bu prospektif çalışmanın amacı infertil erkek hastalarda shear wave elastografinin(SWE) sperm sayısı ile 
ilişkisini saptamak ve tanısal performansının değerlendirilmesidir. 
Materyal ve Metod: alışma infertilite tanısı almış ve semen analizi yapılan 113 hasta ile yapılmıştır. Tüm hastalara 
US incelemesi ve virtual touch tissue imaging quantification (VTIQ) kullanılarak SWE incelemesi yapıldı. Her tes-
tiste toplam 6 ölçüm yapıldı.US inceleme ile testislerin hacim ölçümleri yapıldı. 
Bulgular: Azospermi hastalarında sağ ve sol testis volüm değerleri diğer gruplardan istatistiksel olarak farklı ve 
düşük değerde bulunmuştur(p=0,001). Azospermi hastalarında tüm zonlarda ve ortalama SWE değerleri diğer 
gruplara göre anlamlı yüksek bulunmuştur(p=0,001).Spermsayısı ile ortalama volüm arasında pozitif yönde orta 
şiddette bir ilişkisaptanmıştır(r=0,545, p=0,001). Sperm sayısı ile ortalama SWE arasında negatif yönde orta şid-
dette bir ilişki saptanmıştır(r=-0,429, p=0,001). Ortalama volüm ile ortalama SWE arasında negatif yönde orta 
şiddette bir ilişki saptanmıştır(r=-0,590, p=0,001). Sperm sayısı normal hasta grubu ile azospermi hastaları ara-
sında yapılan ROC analizinde kesim değeri 2,06 m/sn olup sensivite (duyarlılık) %72 spesivite(özgüllük) %87,88 
ölçülmüştür. (p<0,001; EAA=0,837; Sensitivite= 72,00% (95% GA 46,5-85,1); Spesivite=87,88% (95% GA 81,5-
95,2).Azospermi hasta grubu ile oligospermi hasta grubu arasında yapılan ROC analizinde kesim noktası 2,04 m/sn 
olarak belirlenmiştir. Buna göre yapılan değerlendirmede sensivite %72 spesivite%83,33 ölçülmüştür. (p<0,001; 
EAA=0,789; Sensitivite= 72,00% (95% GA 46,5-85,1); Spesivite=83,33% (95% GA 81,5-95). 
Sonuç: İnfertilite şikayetiyle başvuran erkek hastalarda testis parankiminin değerlendirilmesinde, SWE invaziv ol-
mayan bir yöntem olup gri skala ve RDUS tetkiklerine ek yararlı bilgiler sağlayabilir. 
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Introduction 
The steps followed in the evaluation of the infertile man are 
anamnesis, physical examination, laboratory tests and ima-
ging methods. After all these steps, a diagnosis is made and 
treatment options are determined in line with this diagnosis. 
Although there are mostly idiopathic causes in etiology, po-
sitive results can be obtained with the diagnosis and treat-
ment of treatable causes. Accordingly, treatable causes sho-
uld be revealed. Among the imaging methods that help in 
diagnosis, the first choice is Ultrasonography (US), which is 
an easily applied and low-cost method (1). Developments in 
technology contribute to the development of new applicati-
ons in imaging methods, as in all fields. This situation has 
been reflected in US with ARFI (Acoustic Radiation Force Im-
pulse), whose application area has been gradually expan-
ding in recent years. It has been widely accepted in the dis-
tinction between benign and malignant cases in the thyroid, 
breast and partly in the prostate gland, and studies have 
been conducted and continue to be carried out in other 
areas such as the scrotum and musculoskeletal areas (2). In 
our study, it was questioned what kind of information the 
ARFI technique could provide us about infertility in infertile 
patients. For this reason, the correlation of ARFI findings 
with semen analysis results was studied.  
 
Materials and Methods 
 
Patient Selection 
This study was approved by the faculty ethics committee 
and informed consent forms were obtained from all patients 
before the procedures. 113 patients over the age of 18, who 
were previously diagnosed with infertility, sent to our de-
partment for scrotal US and requested semen analysis 
between December 2018 and April 2019, were included in  
 

 
the study. A total of 226 testicular examinations were per-
formed in 113 patients.  
 
Gray Scale US Examination:  
In the grey-scale US examination, the patients were exami-
ned in the supine position. Firstly, conventional B-Mode US 
examination was performed. Testicular echogenicity and 
homogeneity were examined. Bilateral testicular volumes 
were measured in the longest three axes and calculated au-
tomatically with an ultrasound device. All applications were 
performed using an Acuson S2000 (Siemens Medical Solu-
tion, Mountain View, CA, USA) ultrasound device and a 4-9 
MHz 9L4 linear transducer.  
 
Shear Wave Elastography Review: 
 Shear wave elastography review with Acuson S2000 (Sie-
mens Medical Solution, Mountain View, CA, USA) ultraso-
und, 4-9 MHz with VTIQ (Siemens Medical Solution, Moun-
tain View, CA, USA) application, an ARFI-based elastography 
application It was made with a 9L4 linear transducer with a 
wide frequency range. With gray scale US, the testicle was 
taken into the examination area with the transducer per-
pendicular to the skin, avoiding applying pressure to the 
area. The patient was told not to move, paying attention to 
the gel thickness between the transducer and the skin. By 
placing a sampling box on the testicle, the testicle was divi-
ded into 3 parts as upper, middle and lower, and two ROI 
(Region of interest - Sampling area) giving Shear wave spe-
eds (m/sec) were placed in each part, and a total of 6 speed 
values were measured for each testicle. Then, these values 
were averaged by using a harmonic mean and the average 
Shear Wave velocities of each region and testicle were me-
asured. There is a color spectrum corresponding to all speed 
values within the sample area; high speed values are coded 
in red and low speed values in blue (Figure 1). 

 

 
Figure 1. Shear Wave measurements and gray scale ultrasonography images of a 27-year-old patient with oligospermia, 
which were high at some points. 
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Semen Analysis 
Semen analysis was carried out in the sperm analysis labo-
ratory of Department of Urology, by taking a sperm sample 
under appropriate conditions after three days of sexual 
abstinence. In our study, semen volume (ml), sperm count 
per milliliter (million/ml), total motility (%), progressive mo-
tility (%) and normal morphology (%) criteria were used. Ac-
cording to the sperm analysis results, we divided the pati-
ents into 4 groups; (I) Azoospermia, (II) Oligospermia, (III) 
Normospermia and (IV) Low motility (Sperm count is nor-
mal). 
 
Statistical Analysis  
Normal distribution test of the data obtained from the 
study according to groups was performed with Kolmogo-
rov-Smirnov and Shapiro Wilk tests. One-way analysis of va-
riance (ANOVA) was used to compare variables with normal 
distribution by groups, and the Kruskal Wallis test was used 
to compare variables that were not normally distributed by 
groups. As a result of ANOVA analysis, LSD test, one of the 
post hoc tests, was used to determine the difference 
between groups. As a result of Kruskal Wallis analysis, post 
hoc pairwise test was used to determine the difference 
between groups. Spearman Rank Correlation coefficient 
was used for correlation analysis. Analyzes were carried out 
with the help of SPSS 22.0 program. Values of p<0.05 were 
considered significant.  
 

Results  
The number of patients included in the study was 113 and 
their ages ranged from 20 to 53 years. The average age of 
the patients was calculated as 21.90±6.32 years. 25 pati-
ents in group 1 (azoospermia), 30 patients in group 2 (oli-
gospermia), 33 patients in group 3 (normal) and 25 patients 
in group 4 (low motility) were studied (Figure 2). 
When the volumes are examined, the right testicular and 
left testicular volume values of the groups show a statisti-
cally significant difference (p <0.05). The right and left tes-
ticular volume values of the azoospermia group are statis-
tically different and lower than the other groups (p = 
0.001). The right volume values of the oligospermia group 
were found to be statistically lower than the normal and 
motility disorder groups, but higher than the azoospermia 
group (Table 1). 

 
Figure 2. Distribution of infertile patients by groups 

 
Table 1. Distribution and statistical data of testicular volumes according to groups 

 
The right upper zone SWE, right middle zone SWE, right 
lower zone SWE, left upper zone SWE, left middle zone 
SWE, left lower zone SWE and average SWE values in the 
azoospermia group are significantly higher than those in 
the oligospermia, normal sperm count and low motility gro-
ups was found to be high (p=0.001) (Table 2). No significant 
difference was detected between other groups. Analysis 
was performed using ROC (Receiver Operating Characteris-
tic) curves to obtain cut-off values between the patient 
group with normal sperm count and the azoospermia and 
oligospermia groups. 
For the average SWE variable, the sperm count normal 

group and the azoospermia group were included, and the 
cut-off point was used in ROC analysis and the cut-off point 
was determined as 2.06 m/sec. Accordingly, in the evalua-
tion, sensitivity was measured as 72% and specificity as 
87.88%. (p<0.001; AUC=0.837; sensitivity= 72.00% (95% CI 
46.5-85.1); specificity=87.88% (95% CI 81.5-95.2). 
Oligospermia group and azoospermia group were included 
for the average SWE variable, and ROC analysis was used to 
determine the cut-off point and the cut-off point was de-
termined as 2.04 m/sec. Accordingly, in the evaluation, sen-
sitivity was measured as 72% and specificity as 83.33%. 
(p<0.001; AUC=0.789; sensitivity= 72.00% (95% 

CI 46.5-85.1); specificity=83.33% (95% CI 81.5-95). 
In the examination, a moderate positive relationship was 
found between sperm count and average volume (r = 
0.545, p = 0.001). A moderate negative relationship was 

found between sperm count and average SWE (r=-0.429, 
p=0.001). 
A moderate negative relationship was found between 
mean volume and mean SWE (r=-0.590, p=0.001). 

 Gruplar N Mean Volume Standard deviation p 

Right testicular volume 

1 ( azoospermia ) 25 7,98 4,56 
 
 

0,001 

2 (oligospermia ) 30 14,04 5,89 
3(normal) 33 16,71 4,14 

4 ( low motility ) 25 16,45 4,57 

Left testicular volume 

1 ( azoospermia ) 25 7,72 4,41  
 

0,001 
 

2 ( oligospermia ) 30 13,76 6,01 
3(normal) 33 15,46 4,68 

4 ( low motility ) 25 16,01 4,18 
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Table 2. SWE (m/sec) measurement results in testicular parenchyma and distribution according to groups, statistical 
analysis 

  Groups      N Mean Sd P 

    1(azoospermia 25 2,71 1,16   

Right upper zone SWE 2(oligospermia) 30 1,77 0,64 0,001 

    3(Normal) 33 1,50 0,4   

      4(low motility) 25 1,55 0,68   

    1(azoospermia 25 2,79 1,22   

Right middle zone SWE 2(oligospermia) 30 1,78 1,02 0,001 

    3(Normal) 33 1,53 0,64   

      4(low motility) 25 1,55 0,59   

    1(azoospermia 25 2,83 1,23   

Right lower zone SWE 2(oligospermia) 30 1,82 0,84 0,001 

    3(Normal) 33 1,42 0,55   

      4(low motility) 25 1,58 0,78   

    1(azoospermia 25 2,55 0,97   

Left upper zone SWE 2(oligospermia) 30 1,69 0,69 0,001 

    3(Normal) 33 1,59 0,64   

      4(low motility) 25 1,74 0,75   

    1(azoospermia 25 2,87 1,38   

Left middle zone SWE 2(oligospermia) 30 1,68 0,8 0,001 

    3(Normal) 33 1,65 0,86   

      4(low motility) 25 1,62 0,66   

    1(azoospermia 25 2,98 1,23   

Left lower zone SWE 2(oligospermia) 30 1,94 1,05 0,001 

    3(Normal) 33 1,63 0,67   

      4(low motility) 25 1,60 0,48   

    1(azoospermia 25 2,77 1,03   

Mean   2(oligospermia) 30 1,75 0,75 0,001 

    3(Normal) 33 1,57 0,49   

      4(lowmotility)   25 1,60 0,52   
N: Count  Sd: Standart deviation,  SWE: shear wave elastography
 
Discussion 
In this study, in our evaluation of the volume; The right and 
left testicular volume values of the azoospermia group 
were found to be statistically different and lower than the 
other groups (p = 0.001). The right volume values of the oli-
gospermia group were found to be statistically lower than 
the normal and motility disorder groups, but higher than 
the azoospermia group (p=0.001). In our correlation study 
between sperm count and average testicular volume, a mo-
derate positive relationship was found (r=0.545, p=0.001). 
Our findings are compatible with the studies of Arai et al. 
(3), Bujanet al (4). and Macleod  et al (5). Causes of testicu-
lar tissue stiffness can be explained by the anatomy of the 
testicle.  

 
We see that sonoelastography is used more frequently in 
testicular lesions. In a study conducted by Aigner et al. 
using sonoelastography, they stated that hardness increa-
sed in neoplastic testicular lesions and decreased in partial 
infarction and orchitis (6). Zhang et al.'s study using Shear 
Wave Elastography suggested that testicular stiffness-hard-
ness could be used to evaluate spermatogenesis after tor-
sion (7). The first study investigating the relationship 
between testicular elasticity and infertility was the study by 
Liet al (8). It examined the contribution of elasticity scoring 
and Strain Index in the diagnosis of azoospermia. The study 
conducted by Anastasi et al. using the ARFI technique on 23 
volunteers without testicular pathology is the first study 
conducted with shear wave wave speed (9). 
The testicle is divided into segments and lobes by the rete 
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testis by numerous small septa. The size of these lobes is 
larger and longer in the central part of the testicle. The me-
diastinum consists of testicles, connective tissue, central 
vascular structures and larger vessels drained from the lo-
bules by lymphatics (10). Some changes occur in the testic-
les depending on age. It has been found that in men, sperm 
quality, testicular size, and the number of all germ cell ty-
pes, including Leydig and Sertoli cells, decrease with older 
ages. Histomorphological examinations showed that the 
volume containing the seminiferous tubes decreased, while 
the tissue formed by the testicular interstitium remained 
constant. Additionally, accumulation of lipid droplets in 
Sertoli cell cytoplasm has also been demonstrated. Since 
this development is similar to the changes observed after 
experimental ischemia, it has been suggested that vascular 
lesions may play an important role in age-related testicular 
atrophy (11,12). In the study of Anastasi et al., a positive 
correlation was found between advanced age and shear 
wave speed, and the reasons listed above were suggested 
as the reason (6). In our study, no correlation was found 
between age and average testicular volume, sperm count 
and SWE values. The reason for this is thought to be related 
to the narrow age range of infertile patients applying to our 
study and the small number of older patient groups.  
In our study, mean SWE values in all zones and in the azo-
ospermia group were found to be significantly higher than 
the other groups (p = 0.001). The reason for this is thought 
to be seminiferous tubule hyalinization, which is identified 
in testicular biopsies and known as end stage testicle. Alt-
hough ischemia and infection are among the reasons that 
cause this, no obvious reason has been found in most cases. 
If the patient has Klinefelter syndrome, the reason for the 
increase in testicular hardness is Leydig cell hyperplasia or 
SCO (Sertoli It is thought to be caused by cell only) synd-
rome (5,13,14).  
A moderate negative correlation was detected between 
mean volume and mean SWE values in all patient groups 
(r=-0.590, p=0.001, r=-0.429, p=0.001). In the Elastography 
Strain Index study performed by Li et al. by scoring from 1 
to 5, a strong negative correlation was found between tes-
ticular volume and elastography values (8). In our study, a 
moderate negative correlation was found between sperm 
count and average SWE values in all patient groups. In the 
analysis made between the azoospermia group and the 
normal sperm count groups using the ROC curve, the cut-
off value was determined as 2.06 m/sec. Accordingly, in the 
evaluation, sensitivity was measured as 72% and specificity 
as 87.88%. In the analysis made between the azoospermia 
group and oligospermia groups using the ROC curve, the 
cut-off value was determined as 2.04 m/sec. In this evalua-
tion, sensitivity was measured as 72% and specificity as 
83.33%. The only cut-off study in the literature is the study 
by Yavuz et al., and in their study with similar groups, the 
cut-off value was measured as 1.465 in the group with azo-
ospermia and normal sperm count, and the sensitivity was 
75% and the specificity was 75%. has been found. In the 

azoospermia and oligospermia groups, 1,528 m/sec was 
measured and the sensitivity was found to be 60.7% and 
the specificity was 66.7% (15). The reason why our findings 
are different may be due to the different patient population 
and technical differences. It is thought that more studies 
and technical optimization on this subject may be useful.  
Our study has some limitations, such as the fact that testi-
cular SWE measurements were taken in fewer numbers 
than other studies, there was no classification as obstruc-
tive and non-obstructive in the azoospermia group, and 
there was no discrimination between pre-testicular, testi-
cular and post-testicular causes of azoospermia .  
As a conclusion, we believe that SWE combined with semen 
analysis is a method that can be used as a non-invasive, re-
peatable auxiliary technique in patients presenting with in-
fertility complaints. 
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