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Abstract 
Background: 
Based on physical examination alone, it is often difficult to decide whether a palpable scrotal swelling 

arises from testicle itself or from extra testicular elements in scrotum. Aim of the study: To evaluate the 

causes of scrotal swellings in different age groups using sonography. 

Patients and method:One hundred patients, with age ranging between1-77years(mean age of 31 +/- 7 

years), presented with scrotal swellings were examined by real-time ultrasound during the period from 

October 2011 to April 2012 in Al-Sadir Medical City at Al-Najaf government-Iraq 

Results: Sonographic examination was normal (could not detect any lesion) in 7 patients (7%). The 

commonest sonographic finding was hydrocele (33.1%) while the next common findings were varicocele 

(20.3%) and epididymal cysts (14.4%). Inflammatory causes were detected in 14 patients (11.8%). Of the 

8 (6.7%) patients with scrotal trauma, 5 cases showed features of hematocele and 3 cases extra-testicular 

hematoma. Least sonographic findings were testicular torsion, scrotal hernia and solid intratesticular mass 

(2.6% for each). Most of scrotal swellings were unilateral (right more than left) and 8% showed 

contralateral incidental findings. 

Conclusion: Majority of causes of scrotal swellings were benign with the hydrocele being the commonest 

cause among all age groups. The least common causes of scrotal swellings were scrotal mass, hernia and 

testicular torsion. Although most of causes of scrotal swellings were benign, some were serious requiring 

urgent intervention, particularly testicular torsion, necessitating no delay in ultrasound examination for 

evaluation of patients with acute scrotal pain and swelling. To overcome limitations of this study, future 

study encompassing larger sample, including emergency cases, is recommended. 
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  :والأهداف المقدمة
 يٍ أٔ َفسٓب انخصٛخ يٍ َبشئب ٔاضحب انصفٍ رٕسو كٛس كبٌ إرا يب رحذٚذ انصعت يٍ ٚكٌٕ يب غبنجب ٔحذِ، انسشٚش٘ انفحص عهٗ ثُبء  

ثٕاسطخ انفحص ثبلأيٕاج انفٕق انصٕرٛخ انذساسخ انٗ رمٛٛى حبلاد رٕسو كٛس انصفٍ  ْزِ رٓذف  انصفٍ. كٛس فٙ الإضبفٛخ انعُبصش

انٗ شعخ  لذيٕا عبيب 77-1  ثٍٛ رزشأح سٍ فٙ يشٚض يبئخ شًهذ انذساسخ: الطريقةأسجبثّ فٙ فئبد عًشٚخ يخزهفخ.  )انسَٕبس( ٔ رحذٚذ

 إنٗ 1111 الأٔل رششٍٚ يٍ انسَٕبس انعبنٙ انذلخ خلال انًذح ثٕاسطخ حٛث رى فحصٓىانصفٍ )أكزشفذ سشٚشٚب(  رٕسيبد انسَٕبس يع

يٍ كم  7نى ٚظٓش فحص انسَٕبس أٚخ آفخ أٔ سجت يشضٙ فٙ   النتائج: الأششف.  انُجف يذُٚخ انصذس انطجٛخ فٙ يحبفظخ فٙ 1111َٛسبٌ

نًبئٛخ ا ْٕ انمٛهخ الأكثش شٕٛعب سشٚشٚب. ثبنُسجخ نهًشبْذاد الاٚجبثٛخ, كبٌ انسجتانًكزشف  انصفٍ رٕسو انزٍٚ احٛهٕ نزمٛٛى  انًشضٗ

 %(. ثًُٛب شكم كم يٍ انزٕاء7,7انصذيبد ) ٔ %( 11,1).%(, الانزٓبة11,1انجشثخٙ ) %( ٔ انكٛس,,11انذٔانٙ )رلاِ  %(1,,,)

 .نكم يُٓب%  1,7 ٔ ثُسجخ  انخصٛخ الاسجبة الالم شٕٛعب داخم صهت ٔسو ٔصفُٙ ان انفزك ٔ انخصٛخ

 ألم شٕٛعب نذٖ يخزهف الأعًبس ثًُٛب الأكثش انسجت انًبئٛخ انمٛهخ انصفٍ كبَذ حًٛذح ٔكبَذانغبنجٛخ انعظًٗ يٍ أسجبة اَزفبخ : الإستنتاج

 ٔاحذ جبَت فٙ انزٕسو كبٌفٙ يعظى انحبلاد ثبنشغى اَّ  .خانخصٛ ٔانزٕاء ٔانفزك انخصٛخ ٔسو كبَذ انصفٍ نزٕسيبد انشبئعخ الأسجبة

سغى اٌ أكثش اسجبة رٕسو كٛس  :التوصيات. %(1)فٙ  جبَت الاخش اٚضبالأٚسش الا اَّ ٔجذد يشبْذاد فٙ ان انجبَت عهٗ ٔخصٕصب

انصفٍ ْٙ حًٛذح. الا اَّ يُٓب يب ْٕ خطٛش ٔٚزطهت رذخم علاجٙ سشٚع )كإنزٕاء انخصٛخ( يًب ٚذعٕ انٗ عذو انزبخش فٙ فحص حبلاد 

دساسخ أخشٖ فٙ انًسزمجم  ثإجشاء انذساسخ أٚضبرٕسو كٛس انصفٍ انحبد يع الانى ثبنسَٕبس نزشخٛص انًشكهخ فٙ يشحهخ يجكشح. رٕصٙ 

 ٔرشًم حبلاد طبسئخ أكثش يٍ رٕسو كٛس انصفٍ. أكجش عُٛخ عهٗ
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Background 
Sonographic anatomy of the testis  

   The testes appear by ultrasound as oval structures having a homogeneous granular echotexture 

with uniform medium-level echoes. The mediastinum may be identified as linear echogenic band 

running superolaterally. The appendix of the testis may be identified on high resolution images, 

especially if outlined by fluid. The head of the epididymis is seen to rest on the upper pole 

posteriorly. The body of the epididymis is seen posterolateral to the testis, and the spermatic cord is 

medial to the epididymis. A small amount of anechoic fluid may surround the normal testis. The 

appendix of the epididymis may be seen if fluid is present
 (1)

. 

The tortuous veins of the pampiniform plexus may be seen related to the cord above the upper pole. 

Slow venous flow can be demonstrated by colour Doppler techniques 
(1)

. 

 

 
FIG. 1. Normal scrotal sonographic anatomical appearance A. The testes (T) with the median 

scrotal raphe (arrowheads). B. The tunica vaginalis (arrowheads) covering the scrotal wall and 

tunica albuginea (arrow) are seen. (E =epididymis).
(1)

 
 

Role of ultrasound in scrotal disease 
  There are wide range of causes of scrotal swellings and by using adequate history, clinical 

examination & laboratory tests differential diagnosis can greatly be narrowed, however to rule out 

the suspected cause, another investigation is required. Ultrasound is usually the modality of choice 

because of superficial location, making the scrotum is easy to be examined is well suited to study 

the scrotal content because it is simple to perform, rapid, non-invasive, relatively inexpensive, 

widely available and does not involve irradiation of gonads.
(2)

   

   These criteria in addition to the wide variability in the causes of scrotal swellings that enabled the 

ultrasound to be the first and the imaging modality of choice in evaluation of scrotal abnormalities, 

particularly emergency presentations
(3)

. 
 

Objectives of the study 
1. To determine the causes of scrotal swelling in our hospital using sonography. 

2-To evaluate the relationship between patients demographics and sonographic findings in scrotal 

swellings. 
  

Patients and Methods 
This is a cross-sectional, prospective descriptive study done between October 2011 and April 

2012, on 100 patients who were presented with scrotal swellings and referred from the urosurgical 

department and the outpatient clinic of Al-Sadir Medical City, for scrotal evaluation by ultrasound 

and /or color Doppler examination. Patients were questioned about the duration of swelling as well 

as presence of other symptoms of pain, tenderness, fever, history of trauma, infertility and history of 

undescended testis. 
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   Ultrasound examination was performed by placing the patient in supine position with the scrotum 

supported on a rolled towel to hold the scrotum anteriorly, with another towel to hold the penis on 

the anterior abdominal wall. The inguinal region and para-aortic region were also scanned when 

indicated.  

   Patients were examined by either Siemens Acusion 500 or Toshiba istyle  ultrasound devices with 

use of  high resolution (7.5 MHZ) probes. Color Doppler sonography was performed on 52 cases, 

including those with varicocele, testicular torsion, epididymo-orchitis, testicular trauma and 

testicular masses. 

   In cases of suspected varicocele or hernia the patients were examined additionally in the erect 

position and during the Valsalva maneuver.  
 

Results  
   A total of 100 patients with scrotal swellings were examined, with age range of 1 - 77 years. The 

third  and fourth decades constituted 44% of all cases (table-1).   

   The most common clinical presentation was painful swelling (37%) followed by painless swelling 

(34%) while the remaining patients were complaining, in addition to the swelling, from infertility 

(17%), pain and fever (4%) and history of local trauma (8%) as represented in figure (2).  

   As seen in table-2, 7 (7%) of the referred patients were normal and some patients of the remaining 

positive 93 cases, presented with one or more pathological findings in the same or other side (for 

example hydrocele and epididymal cyst) so that a total of 111 sonographic findings were seen in the 

93 patients. The abnormal findings were right sided in 44% , left sided in 41% and bilateral in 15% 

of cases. 

   Hydrocele was the commonest ultrasound finding (33.1%), followed by varicocele as the 2nd 

common finding (20.3%), epididymal cysts (14.4%), inflammatory causes(11.8%), while testicular 

focal lesions, testicular torsion and scrotal hernia were the least common (2.6% for each) findings. 

Table (3). 

      Regarding the relation of findings to age of patients (table 7), although hydrocele was the 

commonest finding in all age groups, the most frequently affected were those between 31-40 years 

(25.6%). Table (3).  

   Most common age for varicocele was 21-30 year (50% of varicocele cases). Epididymal cysts 

were mostly seen at 41-50 years age group (29.4%). Table (3). 

   Inflammatory cause of scrotal swellings was most commonly seen in 11-20 and 41-50 age groups 

(28.5% for each). Table (3). 

In patients with scrotal trauma, hematocele was found in 62.5% followed by extra-testicular 

hematoma in 37.5%, (table-4).  
 

Table (1) Age  group classification of the studied patients. 
 

Age group Number of cases Percentage 

1-10 14 14.0% 

11-20 8 8.0% 

21-30 22 22.0% 

31-40 22 22.0% 

41-50 17 17.0% 

51-60 11 11.0% 

61-70 3 3.0% 

71-80 3 3.0% 

Total 100 100% 

 
 



Journal of Kerbala University , Vol. 12 No.2 Scientific . 2014 
 

51 

 

           

0

5

10

15

20

25

30

35

40

Painful

swelling

Infertility pain+

fever

Clinical presentaion

 
Figure (2): Distribution of patients according to the prevalence of clinical presentation. 

 

Table(2): Distribution of findings according to side affected 
 

Findings Right Left Bilateral Total % 

Hydrocele 21 8 10 39 33.1% 

Varicocele - 20 4 24 20.3% 

Scrotal hernia 3 - - 3 2.6% 

Torsion 1 2 - 3 2.6% 

Epidydmitis 4 2 1 7 5.9% 

Epidydmo- orchitis 5 2 - 7 5.9% 

Testicular  focal lesion 2 1 - 3 2.6% 

Epidydmal  cyst 9 7 1 17 14.4% 

Hematoma 4 4 - 8 6.7% 

Normal (no lesion deteceted - - - 7 5.9% 

Total 49 46 16 118 100% 
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Table(3) :Distribution of sonographic findings according  to the age  of patients. 
 

 

 

 

 

 

 

 

 

 

 

 

Age 

years 

Hydrocele Varicocele 
Scrotal 

hernia 
Torsion 

Epidid-

ymitis 

Epidyd-

morchitis 

Epidyd. 

Cyst 

Test. 

focal 

lesion 

hematom

a 
Normal 

N % N % N % N % N % N % N % N % N % N % 

1-10 8 20.5 0 0 0 0 0 0 1 14.3 0 0 0 0 0 0 3 37.5 3 42.8 

11-20 3 7.7 2 8.3 0 0 2 66.7 1 14.3 2 28.5 0 0 0 0 0 0 1 14.3 

21-30 4 10.3 12 50 2 66.7 1 33.3 1 14.3 1 14.3 2 11.8 0 0 3 37.5 1 14.3 

31-40 10 25.6 5 20.8 1 33.3 0 0 1 14.3 1 14.3 3 17.6 1 33.3 2 25 1 14.3 

41-50 7 17.9 4 16.7 0 0 0 0 2 28.5 2 28.5 5 29.4 1 33.3 0 0 0 0 

51-60 4 10.3 1 4.2 0 0 0 0 1 14.3 0 0 4 23.5 0 0 0 0 1 14.3 

61-70 2 5.1 0 0 0 0 0 0 0 0 1 14.4 1 5.9 0 0 0 0 0 0 

71-80 1 2.6 0 0 0 0 0 0 0 0 0 0 2 11.8 1 33.4 0 0 0 0 

TOT

AL 
39 100 24 100 3 100 3 100 7 100 7 100 

1

7 
100 3 100 8 100 7 100 
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Table 4: Sonographic findings in post traumatic scrotal swellings. 
 

U/S Finding N % 

Extra-testicular hematoma 3 37.5 

Hematocele 5 62.5 

Intratesticular hematoma 0 0 

Total 8 100 
 

Discussion 
Regarding the side of lesions, 8 cases were referred as unilateral scrotal swelling clinically 

while on ultrasound examination, incidental findings were seen on the contralateral asymptomatic 

side.  Minayoshi et al
 (4)

,  showed that the left side was affected in 78-93% of cases of varicocele, 

while bilateral varicoceles occurred in 7-22% and this was consistent with this study where left 

sided varicocele constituted 83.33% and bilateral varicocele constituted 16.67% of patients. 

Inflammatory scrotal processes tend to be unilateral, with  slight Rt. sided predominance while 

testicular torsion has a Lt. sided predominance and no side predilection for tumors 
(5)

,  our study 

also found inflammatory scrotal swellings to be unilateral in 92.28% of cases, with the right side 

affected in 69.23%  and of all  testicular torsions, 66.66%  were on Lt. side too. In contrary, our 

study showed a right sided predilection for focal testicular masses (66.66%), although this could not 

be considered of statistical significance because they were few (3 cases only) and were not 

confirmed histopathologically. 
 

Sonographic findings: 
1. Hydrocele.   Imaging is important in large hydrocele with query underlying malignancy in the 

testis (which is not palpable) 
(6)

.   Hydrocele were the most common fluid collection of the scrotum 

in this study and was consistent with finding of Krone K.D et al 
(7). 

Regarding echogenicity of hydrocele, finding of an anechoic hydrocele in 56.41% of patients and a 

hydrocele with internal echoes in 23.07% in this study, was generally close to that of Black et al 
(8)

.  

 
 

 

 

 

 

 

 

 

 

 

 

Figure 13-Hydrocele  in a 42 years patient with painless Rt. Scrotal swelling. 
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2. Epididymal cysts. Epididymal cysts and spermatoceles are probably the most common 

abnormalities identified on the epididymal sonography and can be seen in adults of all ages
 (8)

.  In  a 

study on 75 patients  done by Joseff  L. 
(9) 

, epididymal cysts constituted 8% of scrotal swellings  

which was less than this study (14.4% ). 

             

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure -14-Epididymal cyst: painless RT scrotal swelling in 41 years patient. 

 

3. Scrotal hernia. The prevalence of hernias in this study (2.6%) was less than in Joseff L .
 
 

study(10%)
 (9)

, may be due to difference in age of patients included in either studies. 

 

 
  

 

 

 

 

 

 

 

 

 

 

Figure-15-  A case of Rt. scrotal hernia. 

 

 

 

 

 

 

 

 

 

 

 

 



Journal of Kerbala University , Vol. 12 No.2 Scientific . 2014 
 

111 

 
 

4. Traumatic swellings. Joseff  L.
(9) 

 found two patients (66.7%) of traumatic scrotal swelling to 

have  an extra-testicular hematoma that is less than this study which showed 3 cases (37.5%) with 

extratesticular hematoma. Five patients of traumatic scrotal swelling (62.5%) showed a hypoechoic 

non-homogeneous area with internal echoes between the two layers of tunica vaginalis, consistent 

with diagnosis of hematocele 
(10)

 

 

 

                      

 

 

 

 

Figure 16- Hematocele in a 8 years child after trauma. 

5. Testicular Focal lesions. The sonographic appearance of intra-testicular masses is more often 

focal and hypoechoic 
(11)

, which is comparable with our study where all the visualized testicular 

lesions were hypoechoic and focal, although their exact nature was not proved histopathologically. 

   Three patients (2.6 %) diagnosed by ultrasound and color Doppler as solid masses, where the 

lesions appeared hypoechoic and homogenous with a pseudocapsule (which is demonstrated as an 

echogenic band surrounding the mass). On color Doppler they were hypervascular in comparison 

with the normal testicular parenchyma and this coincides with the ultrasonic appearance of 

seminoma according to  Gerscovich E.
 (12) 

 

 

 

   

      
 

 

 

 

 

 

 

 

 

Figure 17- A case of hypervascular intratesticular mass 
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6.Inflammation.The enhanced diagnostic accuracy of color Doppler imaging compared with 

clinical assessment alone has highlighted that epididymo-orchitis is the principal etiology of acute 

scrotal pathology and that acute torsion is a less common cause than what was previously thought 
(13)

. 

     In this study, 14 patients (11.8%) showed findings of inflammation, with the 3rd and 5th decades 

of life having the highest incidence (28.5%). This agreed with other studies where epididymitis and 

epididymo-orchitis were most common after puberty 
(14&15) 

 

    Comparative study had been done in Iraq on 2001
(16)

  showed that 14% of scrotal swellings were 

caused by inflammatory process which is rather higher than this study (11.8% ). Ten patients 

(71.42%) gave a history of urinary tract infection , while the remaining four (28.58%) had no 

previous history of any underlying pathology. 

    Reactive hydrocele is often present and thickening of the scrotal skin may be seen in cases of 

epididymo-orchitis
 (8) 

supporting this study where the associated reactive hydrocele &  scrotal wall 

thickening have been seen in 64.42% & 42.85% of patients respectively. 

     Seven patients (50%) were diagnosed as acute epididymitis. All of them showed a swollen and 

poorly echogenic epididymis with a normal testis. The remaining 7 patients (50%) showed 

sonographic features of epididymo-orchitis, the epididymis and testis were large with of decreased 

echogenicity with increased vascularity on colour imaging. 

                
  

 

 

 

 

 

 

 

 

 

 

Figure 18-A cases of epididymo-orchitis. 
 

7. Testicular torsion.Because one of the important roles of duplex ultrasound is the early detection 

of serious but reversible diagnoses like testicular torsion where treatment is greatly dependable 

upon time factor, it is considered as the primary and first line investigation in evaluation of acute 

scrotum 
(17 & 18)

. Yagil Y. et al  reported a high validity  for Doppler ultrasound in the diagnosis of 

testicular torsion during evaluation of acute scrotum
(19)

 

    In this study, only 3 patients (2.6%) were diagnosed as testicular torsion and proved by surgery. 

This small number of testicular torsion cases may be because the study did not include those 

patients who present at late day time and night to emergency unit and /or those who had only scrotal 

pain without swelling. 
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Figure  19- A case of left testicular torsion. 

 

8. Varicocele.   Physical examination has limited sensitivity & specificity & less accurate in 

diagnosis of varicocele compared to ultrasonography (25)  In current study, ultrasonography 

detected features of a varicocele in 24 patients (20.3%), 18 of them (75%) presented as painless 

scrotal swelling while 17 (70.83%) had an associated infertility. Four patients (16.7%) showed 

bilateral varices while no case was seen purely on Rt side.  

    Primary varicoceles occur usually between the ages of 15 and 25 years
 (15)

. This study showed 

that 50% and 20.8% of patients with varicoceles presented in the 3rd and 4th decades respectively. 

Mohammed 
(16) 

 showed a very close results with 71.2%  of cases presented in the 3rd and 4th 

decade . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 20- A case of Lt. sided varicocele, showing dilated& tortuous pampiniform venous plexus. 

 

Conclusions and recommendations 
    The largest number of patients with scrotal swelling was within the 21-40 year age group. The 

most common cause of scrotal swellings and in all age groups was hydrocele. The least common 

causes of scrotal swellings were scrotal mass, hernia and testicular torsion respectively. In most 

cases of scrotal swellings, the abnormality was unilateral and more on the right side.   

   A future study that encompasses larger sample and at wider time range to include acute 

emergency cases, is recommended. 
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