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The aim of study was to determine the value of Doppler ultrasonography in the diagnosis of acute scrotal 
pain in the different stages of acute scrotum.

The case notes of 344 boys with an acute scrotum aged from 1st day of life to 17 years old were reviewed 
in the Department of Pediatric Surgery of StSMU (Russia). The size and ultrasonography structure of the 
testis and its epididymis, as well as the testicular blood flow, were assessed.

The sensitivity of ultrasonography findings for testicular torsion without scrotal edema was relatively low 
(50%), but with scrotal edema – increased to 83.3%. The specificity of sonography for testicular torsion in 
the presence or absence of edema of the scrotum did not change significantly (83.2%). The characteristic 
ultrasonography evidence of torsion of a testicular appendage was an increase in size of the epididymis 
and its heterogeneous echostructure. The sensitivity of these signs was high (83.3%) in all boys. The 
sonography signs of acute epididymitis are an enlarged epididymis and its homogeneity. The sensitivity 
(83.3%) and specificity (87.5%) of the findings did not depend on the presence or absence of scrotal 
edema. Operative exploration was performed on 240 patients. Surgical findings were: testicular torsion – 
61, torsion of a testicular appendage – 164, acute epididymitis – 20.

Thus, the sensitivity and specificity of physical examination signs of the acute scrotum in the absence 
of scrotal edema in children are higher than the ultrasonography findings, but significantly drops after the 
onset of scrotal edema.
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Цель исследования – определить диагностические возможности допплеровского ультразвуко-
вого исследования при острых заболеваниях яичка у детей в разные периоды заболевания.

Было обследовано 344 мальчика в возрасте от 1 дня жизни до 17 лет с синдромом «острой мо-
шонки». При ультразвуковой допплерографии оценивали размер и эхоструктуру яичка и его при-
датка, а также показатели внутриорганного кровотока.

Чувствительность ультразвуковых симптомов перекрута яичка в отсутствие отека и гиперемии 
мошонки была достаточно низкой (50%), однако значительно возрастала при присоединении вос-
палительных явлений со стороны мошонки (до 83,3%). Специфичность ультразвуковых симптомов 
перекрута яичка от стадии заболевания не зависела и составляла 83,2%. Характерными ультразву-
ковыми симптомами перекрута гидатиды были увеличение размеров придатка и гетерогенность 
его структуры. Чувствительность этих признаков была достаточно высокой (83,3%). Ультразвуко-
выми симптомами острого эпидидимита являлись: незначительное увеличение придатка яичка при 
сохранении его гомогенности. Чувствительность и специфичность этих признаков были высокими 
(83,3 и 87,5% соответственно) и не зависели от наличия или отсутствия отека и гиперермии мо-
шонки. Всего было прооперировано 240 детей, из них: с перекрутом яичка – 61, с перекрутом гида-
тиды – 164 и с острым эпидидимитом – 20.

Таким образом, чувствительность и специфичность клинических симптомов при острых заболе-
ваниях яичка при отсутствии отека и гиперемии мошонки превышает таковые показатели ультра-
звуковых симптомов. С появлением отека и гиперемии мошонки ультразвуковые симптомы стано-
вятся достоверно чувствительнее клинических данных.
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The acute painful scrotum is one of the most 
challenging urological emergencies [1, 2, 3]. 
Making the correct diagnosis of testicular tor-

sion, torsion of a testicular appendage, or acute 
epididymitis can be difficult because pathogno-
monic findings are infrequently present [4, 5]. De-
layed diagnosis and treatment can potentially lead 
to irreversible parenchymal damage and loss of a 
testis. The introduction of color Doppler sonog-
raphy has reduced the number of diagnostic ex-
plorations. Doppler ultrasonography (US) for the 
diagnosis of testicular torsion had a 94% sensi-
tivity, 96% specificity, 95.5% accuracy, an 89.4% 
positive predictive value, and a 98% negative pre-
dictive value in one study [6]. In another study, US 
yielded a sensitivity of 69.2%, specificity of 100%, 
positive predictive value of 100% and negative 
predictive value of 97.5% for torsion [7]. In 84% of 
children with acute scrotal pain, the DUS was able 
to differentiate between a surgical emergency and 
other etiologies [8]. However, the color Doppler 
sonography of scrotum at times can show signi- 
ficant false-negative results [9, 10, 11]. If clinical 
suspicion of testicular torsion persists after US, 
the patient should still undergo scrotal exploration 
[12]. Also, some pediatric surgeons believe that 
any boy with acute scrotal pain and suspicion of 
testicular torsion on physical examination should 
undergo scrotal exploration [13]. Therefore a 
number of clinicians do not perform additional 
examination of children with «acute scrotum» and 
proceed directly to operative intervention [14].

Our hypothesis is that the accuracy of clinical 
examination and US for acute scrotal pain in child-
hood varies during different stages of the disease. 
The aim of this study was to determine the value of 
US in the diagnosis of acute scrotal pain in the dif-
ferent stages of the disease.

Material and Methods. The case notes of 344 
boys with an acute scrotum aged from 1st day of life 
to 17 years old were reviewed in the Department of 
Pediatric Surgery of Stavropol State Medical Univer-
sity at the Regional Pediatric Hospital of Stavropol 
(Russia) from 1991 to 2010. The study included all 
males diagnosed or admitted with an acute scrotum. 
Physical findings reviewed were position, size and 
mobility of the testis, location of testicular tender-
ness, the presence of a palpable nodule at the supe-
rior aspect of the testicle (blue-dot sign), and scrotal 
edema. All patients had blood and urine tests.

Patients underwent testicular US with Color Dop-
pler by GE Pro series LOGIQ 500 and SonoAce PICO 
7.5 MHz transducer. The size and echo structure of 
the testis and its epididymis, as well as the testicular 
blood flow, were assessed and documented.

Based on the results from the clinical findings 
and US examination, further management and 
treatment was planned. For both the physical exa- 
mination signs and US findings, sensitivity (Se) and 
specificity (Sp) were determined. 

Results. Torsion of a testicular appendage was 
diagnosed in 205 children (59.6%), acute epididy- 
mitis in 78 (22.7%), and testicular torsion in 61 

(17.7%). Based on these results, we have calculat-
ed the sensitivity and specificity for clinical and US 
signs of testicular torsion, torsion of a testicular ap-
pendage, and epididymitis.

The sensitivity of the physical examination 
signs for testicular torsion (elevation of the testis, 
transverse lie, and diffuse tenderness of the tes-
tis) in the absence of scrotal edema was very high  
(Se – 98.5%). However, in boys with scrotal edema, 
the sensitivity of these signs of testicular torsion 
was dramatically reduced (Se – 8.3%). The specifi- 
city of the signs remains high (Sp – 95.8%), both in 
the presence and absence of scrotal edema.

Physical examination signs of torsion of a testi- 
cular appendage (a blue-dot sign or palpable tender 
nodule at the superior aspect of the testis) showed 
high sensitivity in patients without scrotal ede-
ma (Se – 97.3%). If scrotal edema is present, the 
sensitivity of the listed signs declined considerably  
(Se – 25.5%). However, the specificity of physical 
examination signs for torsion of a testicular ap-
pendage in boys without scrotal edema was high 
(Sp – 68.5%), and increased with the development 
of edema in 96%. Characteristic local symptoms of 
acute epididymitis were identified (Table 1).

Table 1
General data of the physical examination 

of acute scrotum in children

Index

Testicular 
torsion
n=61

Torsion 
of testicular 
appendage

n=205

Acute 
epididymitis

n=78

scrotal edema scrotal edema scrotal edema
yes 

(n=55)
no 

(n=6)
yes 

(n=164)
no 

(n=41)
yes 

(n=54)
no 

(n=24)
Elevation 
of the 
testis 

7 
(12.7%)

6 
(100%)

20 
(12.2%)

7 
(17.1%)

6 
(11.1%) -

Transverse 
lie of the 
testis

3 
(5.5%)

6 
(100%) - - - -

Diffuse 
tenderness
Tenderness 
is localized 
to the up-
per pole of 
the testis

53 
(96.4%)

2 
(3.6%)

6 
(100%)

-

103 
(62.8%)

61 
(37.2%)

-

41 
(100%)

51 
(94.5%)

3 
(5.5%)

12 
(50%)

12 
(50%)

Parates-
ticular 
nodule at 
the supe-
rior aspect 
of the 
testicle

2 
(3.3%) - 21 

(12.8%)
41 

(100%)
3

(5.5%)
9 

(37.5%)

With regards to US, the sensitivity of US findings 
for testicular torsion (increase in size of testis and its 
epididymis in conjunction with the heterogeneity of 
its echostructure) in boys without scrotal edema was 
relatively low (50%). When scrotal edema was pre- 
sent, the sensitivity of US increased to 83.3%. The 
specificity of US for testicular torsion in the presence 
or absence of edema of the scrotum did not change 
significantly, and was 83.2% on average.
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The characteristic US evidence of torsion of a testi- 
cular appendage was an increase in size of the epididy-
mis and its heterogeneous echostructure. The sensitivity 
of these signs was high (83.3%), and was not different in 
boys with or without scrotal edema. These US findings 
showed high specificity in infants without scrotal ede-
ma (77.5%) and increased to 90% with scrotal edema.

The US signs of acute epididymitis are an en-
larged epididymis and its homogeneity. The sensi-
tivity and specificity of the findings (Table 2) did not 
depend on the presence or absence of scrotal ede-
ma (Se – 83.3%, Sp – 87.5%).

Table 2 
General data of the ultrasound examination of acute scrotum in children 

Index

Testicular torsion
n=61

Torsion of testicular appendage
n=205

Acute epididymitis
n=78

scrotal edema scrotal edema scrotal edema
yes (n=55) no (n=6) yes (n=164) no (n=41) yes (n=54) no (n=24)

Testicular size
  – large

  – normal 

47 (85.5%)

8 (14.5%)

-

6 (100%)

-

164 (100%)

-

41 (100%)

-

54 (100%)

-

24 (100%)
Epididymis size
  – large
  – normal

47 (85.5%)
8 (14.5%)

-
6 (100%)

164 (100%)
-

34 (82.9%)
7 (17.1%)

12 (22.2%)
41 (77.8%)

-
24 (100%)

Testicular 
structure
  – heterogenous
  – homogenous

55 (100%)
-

6 (100%)
-

-
164 (100%)

-
41 (100%)

-
54 (100%)

-
24 (100%)

Epididymis 
structure
  – heterogenous
  – homogenous

55 (100%)
-

6 (100%)
-

164 (140%)
-

41 (100%)
-

-
54 (100%)

-
24 (100%)

Blood tests in children with an acute scrotum sho 
wed leukocytosis, lymphocytosis neutrophilia, eosi- 
nophilia and an accelerated sedimentation rate. Leu-
kocytosis was observed more frequently with testicular 
torsion (29.5%) and less often in epididymitis (23.1%) 
and torsion of testicular appendage (9.8%), (p<0.05). 
Lymphocytosis was typical for epididymitis (50%), but 
not for testicular torsion (33.2%) or testicular appen- 
dage torsion (14.8%), (p<0.05). Other indicators of 
blood tests showed no significant differences (p>0.05).

Urine tests in children with an acute 
scrotum showed proteinuria, hematuria and 
pyuria. Proteinuria was observed more of-
ten in boys with torsion of the testis (16.6%) 
than with epididymitis or torsion of testicular 
appendage (3.9% and 2.9%, respectively) 
(p<0.05). Pyuria was characteristic of epi- 
didymitis (20.5%). In boys with testicular 
torsion, pyuria was rare (8.2%), and was 
not found for testicular torsion appendage 
(p<0.05). Hematuria occurred equally of-
ten with testicular torsion (24.4%), torsion 
of the testicular appendage (22.9%), and 
epididymitis (12.8%), (p>0.05).

Operative exploration was performed 
on 240 patients with an acute scrotum. 
Surgical findings were: testicular torsion – 
61, torsion of testicular appendage – 164, 
acute epididymitis  – 20. In the 61 boys 
with testicular torsion, the testis was re-
moved in 16, but was salvaged in 45. 

Discussion. From our data, the sensi-
tivity of physical examination for testicular 
torsion and torsion of a testicular appen- 
dage in boys without scrotal edema was 
very high, but dropped significantly when 

scrotal edema was present. The sensitivity of US fin- 
dings for an acute scrotum was low in the early sta- 
ges of disease and increased with the development of 
scrotal edema.

Scrotal edema significantly impedes palpation of 
the testis and epididymis. At the same time, edema of 
scrotum is not an obstacle for US beams. Based on this 
study, a diagnostic and treatment algorithm has been 
developed for boys with an acute scrotum (Figure). 

Fig. Algorithm for the diagnosis and 3 management of the acute scrotum in children



Оригинальные  исследования
Хирургия

original  research
Surgery

120

The proposed algorithm relies on three principles:
1. Testicular torsion should be highly considered 

in males with acute scrotal pain until confidently 
excluded.

2. Scrotal US should be used in cases where 
spermatic cord torsion is suspected clinically.

3. In the absence of scrotal edema, the diagnostic 
value of clinical findings is higher than with US. The 
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In order to investigate the effect of Omegaven on the risk of paroxysms of atrial fibrillation lasting 
for more than 30 seconds, and other complications in the early postoperative period after coronary 
revascularization surgery, an open randomized comparative study was performed, which included  


