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INTRODUCTION 

The scrotum which is a cutaneous bag contains 
the testes, the epididymis and the lower part of 
spermatic cord. Exteriorly, the median raphe/
ridge divides the scrotum into left and right 
hemiscrotum. This raphe persists backwards 
along the perineum in the midline towards the 
anus as well as forwards on to the undersurface 
of the root of penis. The testes are covered by 
some fibro muscular tissue as well as loose skin of 
little mm thickness and are not easily accessible 
for clinical examination. Depending solely on the 
physical examination does not permit diagnosis 
of some testicular pathology. Furthermore, it 
cannot be assumed that a palpable scrotal mass is 
a result of extra testicular elements or the testis 
itself. Significant pathology can be overlooked 
by the normal examination if interpreted 
improperly [1]. In scrotal swelling, the scrotal 
contents gross distortion, swelling or tenderness 
results in inadequate physical evaluation. 
Generally, the clinical symptoms and signs tend 

to be misleading, variable and nonspecific. The 
clinical evaluation for scrotal pathologies mainly 
included trans-illumination as well as palpation 
of the testis, until 1970. Such methods were 
not sufficient due to the gross scrotal contents 
as well as tenderness swelling resulting in low 
specificity and sensitivity despite the clinician’s 
best-efforts [2]. Solography’s widely portable, 
easily available, relatively inexpensive, with no 
radiation hazard, noninvasive, safe, repeatable 
and can be performed easily. Furthermore, 
no patients notice discomfort and it can also 
be performed on an outdoorbasis [3]. As 
scrotum is considered as one of the significant 
structure, it is essential to investigate the 
scrotal symptoms in patients using ultrasound 
on a routine basis. Furthermore, the scrotal 
ultrasound has become so advanced that this 
imaging method is the first-line investigation 
for evaluation of scrotal contents. The scrotal 
disease associated morphologic changes can 
be visualized excellently with the help of high 
frequency transducers that are used in the 
grey scale sonography. The parenchymal blood 
flow characteristics as well as visualization of 
morphology is allowed by the colour flow imaging. 
Moreover, the testicular scintigraphy is greatly 
replaced by the sonography, as these permit 
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examination of patients having suspectedtorsion 
[1-3]. Ultrasound plays a significant part in the 
triage of patients having scrotal swelling as the 
evaluating clinician generally has a diagnostic 
dilemma. In acute scrotal pain, evaluation 
with ultrasound is considered as the preferred 
imaging modality due to its lack of ionizing 
radiation, repeatability, accessibility, speed as 
well as portability [1]. Moreover, same clinical 
manifestations are seen in various disease 
processes, such as mass, swelling or pain. For the 
proper management, these pathologies must be 
differentiated accordingly. The relative stiffness 
of the tissue can be determined by a new method 
that is known as Ultrasound elastography. 
Depending on the tissue’s physical properties 
the tissue compliance is determined. Ophir et 
al. [3] proposed this technique which primarily 
includes quasistatic elastography as well as 
dynamic elastography. These two techniques 
are mainly differentiated by tissues’s mechanical 
excitation. Quasistaticel elastography induces 
quasistatic compression in the tissue that causes 
the displacement or deformation of the tissues 
which can be tracked through various techniques 
through digital image processing . Digital 
signaling is used for the reflecting the tissues’ 
relative stiffness. Presently, the liver disease, 
thyroid disease and breast space- occupying 
lesions are studied with it, whereas there its 
application in scrotal lesions examination is very 
rare [4-11]. In dynamic ultrasound elastography 
the acoustic radiation forces originates the 
excitation in the tissues that emits the acoustic 
pulses which are longitudinally focused as 
short duration pulses in the direction of ROI 
(Region of Interest); then the local tissues 
displacement are reflecte dastheradiation 
forces, finally gray scale is used to express 
thes train amplitude differences, which then 
reflects the tissue stiffness directly [4]. In this 
study we evaluate the role of ultrasonogram 
in scrotal pathologies and compared with 
ultrasound elastography.

MATERIALS AND METHODS

A descriptive study was performed with 50 
patients between October 2017 and October 2019 
(period of two years) who were referred to the 
department of Radiology at Sree Balaji Medical 
College and Hospital, Chennai for clinical USG 
scrotal examination due to symptoms suggestive 

of scrotal pathologies ( pain, swelling, infertility , 
trauma, lower abdominal discomfort).
Inclusion criterion

The study includes

 9 All the male patients suspected clinically to 
have scrotal pathologies between from 2 
years and above.

 9 All the patients undergoing male infertility 
workup.

Exclusion criterion 

The study excludes

 9 Children of age < 2 years due to practical 
difficulties in performing the procedure.

 9 Patients with linguistic difficulties in 
understanding the informed consent.

Method of collection of data

Patients referred to the department of radiology 
clinical symptoms suggestive of scrotal 
pathologies (pain, swelling, infertility, trauma, 
lower abdominal discomfort) were reviewed. A 
total number of 50 cases were taken for this study. 
After a brief history and physical examination of 
patient was done. The entire patient underwent 
conventional B- mode ultrasound examination 
and subsequently followed by ARFI / shear wave 
elastography. Both the testis was examined 
separately using 9 MHz linear 9L4 probe. 
Study was done using Siemens ACUSON S 2000 
ultrasound sys- tem Siemens Medical Solutions, 
Mountain view, CA, USA with Virtual Touch 
tissue quantification software. Frame rate of 
14 frames per second, soft tissue thermal index 
TIS of 0.8. bone thermal index of TIB of 1.2, and 
mechanical index of 1.6. On gray scale B-mode 
ultrasound the features of scrotal pathologies 
were first evaluated followed subsequently by 
elastography.
ARFI 

In ARFI elastography, the displacement produces 
shear waves in orthogonal planes to the direction 
of displacement. The velocity of the shear wave 
so produced can be measured by ultrasonic 
beams calculating the phase difference between 
two points on the waveform. This is achieved 
by placing a region of interest (ROI) in close 
proximity to the tissue being displaced (Figure 
1). Thus, the elastic modulus of a particular 
tissue can be calculated (high for hard tissues, 
low for soft tissues).
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Figure 1: Descriptive analysis of clinical presentations in the study population.

Figure 2: Descriptive analysis of fluid in tunica vaginitis in the study population (N=100).

VTQ Elastography Imaging 

VTQ is used to quantitatively assess the elasticity 
of the tissue by means of shear wave velocity 
(SWV). After identifying hard areas i.e the 
region of interest in strain elastography the 
ROI was placed over it to per- form shear wave 
elastography. The ROI was of fixed size 6mm 
x 5 mm and cannot be modified. The SWV was 
measured as velocity m/s value (range 0 – 9 
m/s). Each time five measurements were taken 
at the region of interest and its median value is 
calculated and used for the study [8,2].

Statistical methods

Descriptive analysis was carried out by mean and 
standard deviation for quantitative variables, 
frequency and proportion for categorical 
variables. Data was also represented using 
appropriate diagrams like bar diagram, pie 
diagram and box plots.

RESULTS

A total 50 (100) subjects involved in final analysis 
(Tables 1-3 and Figures 1-4).

 
Mean ± SD

   95% C.I
Parameter Median Minimum Maximum Low Up-

    er per
 33.72      

Age ± 33.5 5 67 29.54 37.9
 14.71      

Table1: Descriptive analysis of age in study population (N=50).

Testicular volume ml frequency Percentage
12 – 18 97 97%

< 10 1 1%
>18 2 2%

Table 2: Descriptive analysis of testis volume (ml) in the study population.

Vascularity of Bilateral   
Test /EPID   

 Frequency Percentages
Normal 97 97.00%
absent 2 2.00%

reduced 1 1.00%

Table 3: Descriptive analysis of vascularity of bilateral testis / epididymis in the study population (N=100).
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Figure 3: Scatter plot for correlation between age and strain elastography in the study population (N=100).

Figure 4: Scatter plot for correlation between age and VTIQ mean shear wave velocity m/s in the study population (N=100).

DISCUSSION

The superficial location of the scrotal contents 
makes them ideally suited for sonographic 
examination. The development of high 
frequency, real time scanning techniques have 
increased the diagnostic accuracy in sonographic 
examinations of the scrotum. Scrotal ultrasound 
has reached a level of maturity that allows the 
technique to be considered as the first and only 
imaging examination necessary to evaluate the 
scrotal contents. In this study, we have examined 
50 patients (100 testes) with high frequency 
ultrasound scan and ultrasound elastography, 
for detection of scrotal and testicular pathologies 
[12,13]. The age distributions of cases in this 
study are varied from 2 Years to 67 Years. 
Highest number of cases presented were seen 
in age group of 20 to 40 years (26cases–52%), 
followed by 41 to 60 years (14cases– 28%). 

Least number of cases was in age group above 
60 years (1 case – 2%). The cases presented with 
various clinical presentations with frequency 
are, Commonest clinical presentation was 
combination of symptoms like, pain and scrotal 
swelling, as in 34 cases (34%), combination of 
pain, swelling and trauma in 17 cases (17 %) 
and infertility in 7 cases (12%)Swelling: 15 cases 
presented with swelling only (26.3%). Out of 
this, unilateral scrotal swelling noted in 9 cases 
(61%), bilateral in 6 cases (39%).Pain: 10 cases 
presented exclusively with only pain in scrotum 
(10%). Out of this, 6 cases presented with acute 
pain 60 %. Out of 10 cases of scrotal pain, 8 cases 
were on unilateral side (80%), 2 were on bilateral 
(20 %). Out of 8 cases of unilateral scrotal pain, 
5 cases were on left side (63%), 3 cases were on 
right side (37%) [14-17]. The severity of scrotal 
pain was of varying degree, ranging from dull 
aching to very severe pain. Most of the acute 
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onset scrotal pain, particularly those associated 
with fever had pain that was severe, where as 
those with insidious onset, without fever had a 
dull aching pain. Out of 23 cases of acute onset 
scrotal swellings, 7 cases (30%) had h/o trauma, 
6 cases (26%) had h/o dysuria, 2 cases (8%) 
had h/o pain in lower abdomen [18,19]. Other 
associated symptoms include wound on scrotal 
skin 5 cases, redness of scrotal skin in 1case. Of 
three cases of acute epididymitis, we observed 
diffuse hypo- echogenicity with diffuse increase 
in vascularity, and increased size of epididymis. 
In the 9 cases with acute Epididymoorchitis, 
diffuse hypoechogenicity with diffuse increased 
vascularity was seen in 4 cases, 2 cases showed 
heterogenous echotexture, 3 cases had normal 
echotexture, 8 cases showed a diffuse increase in 
vascularity, one case showed focal increases in 
vascularity, and size of epididymiswas increased 
in 7 cases. Of the five cases of acute orchitis, we 
observed all five cases, on unilateral involvement, 
with two case on right side and three cases on 
left side.21 One case showed focal involvement, 
four cases showed diffuse involvement. On high 
frequency US sonography, focal involvement 
appeared as focal area of hypoechogenicity, four 
cases of diffuse involvement showed of 20 cases 
(40 testes) of inflammatory scrotal pathology, we 
noted acute epididymo-orchitis in 9 cases (45%). 
Of these, 11 % cases were bilateral involvement, 
7 % cases were unilateral involvement. On High- 
frequency US sonography, we observed diffuse 
increase in size of epididymis with testicular size 
in 6 cases, normal size of epididymis and testis 
in 3 cases. There was heterogenous echotexture 
in 4 cases, hypoechogenicity in 2 cases, normal 
echogenicity in 3 cases. There was evidence 
of epididymal calcification seen in 3 case, 
testicular micro calcificationin2 cases. One case 
of associated scrotal filariasis also noted, which 
showed classical “scrotal filarial dance” on high 
frequency USG [20-22]. In our study, 12 patients 
non-inflammatory scrotal swelling (34%) were 
examined, out of which 8 cases (85%) presented 
with swelling only, and 4 cases (15 %) presented 
with swelling along with pain. In the 4 cases with 
scrotal swellings with associated pain, the pain 
was mild dragging with low intensity, enabling 
differentiation of inflammatory swellings and 
non-inflammatory swellings. Of 12 cases of non- 
inflammatory scrotal swellings, 2 case were 
neoplastic lesions, remaining 10 cases were non 

neoplastic swellings. The 2 case of neoplastic 
swellings were germ cell tumour [23].The studies 
had a small sample size and random effects were 
not taken in- to account. Variation also may be 
due to the ultrasound machine, soft-ware and 
transducer being used. The mean shear wave 
velocity in normal testicular tissue to be 1.17 
m/s. An explanation for this observed velocity of 
1.17 m/s in normal testis compared to our mean 
of 0.76 m/s could be due to different ultrasound 
machines. Another study which investigated 60 
normal males, found velocities in the center of 
testicles (0.90 m/s) to be significantly lower than 
the mean velocities of 1.15 m/s at the superior 
and inferior parts of the testicles, whether this 
can be applied to testis with tumors remains 
unknown [24]. Shear wave velocities between 
different ultrasound machines and transducers 
in a phantom and found the difference in mean 
shear wave velocities between three machines 
to be statistically significant (p ≤ 0.002). This 
necessitates a caution while using absolute cut-
off values for comparison of measurements 
obtained from different ultrasound machines 
and transducers.

CONCLUSION

In the present study we conclude that the high 
resolution B mode ultrasonogram plays a major 
role in the evaluation and characterization 
of scrotal pathologies and its complications. 
In present study we highlighted the various 
inflammatory pathologies like acute epididymo 
orchitis, acute orchitis, acute epididymitis, 
focal orchitis, acute funiculitis and chronic 
epididymitis. Non inflammatory pathologies like 
hydrocele, Encysted hydrocele of cord, varicocele, 
testicular torsion, testicular microlithiasis 
and tumors. We also concluded that the use of 
elastography (VTIQ) to be an asset, since it does 
not use manual transducer compression and 
therefore the testis are not displaced during 
measurement. VTIQ is operator-independent. 
The main limitation of this single center study is 
that it was only possible to obtain three to five 
velocity measurements in each testicle due to 
the daily workflow in our radiology department. 
More measurements would have yielded more 
precise estimates. The use of elastography 
seems a promising method for the evaluation 
of testicular lesions. Additionally in the present 
study we have highlighted the elasticity of the 
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testicular tissue in various scenarios like in 
normal tissue, in testicular elastography and in 
tumors using strain elastography (VTI) and shear 
wave elastography (VTQ).We also managed to 
predict that the outcome of evaluation is better 
when elastography is done along with the routine 
B- mode ultrasound in terms of characterization 
of the lesion and early diagnosis in case of 
testicular tumors.
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