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Abstract

Background: Ultrasound is the primary modality for the evaluation of patients with acute scrotum. Accurate exclusion of testicular
torsion is prevented from unnecessary surgical exploration.
Objectives: We assessed scrotal changes in pediatric testicular torsion in comparison epidydimits, with purpose to determine more
specific points for differentiation testicular torsion from epididymitis.
Methods: During 2011 - 2017 a descriptive case control study was performed in Dr. Sheikh and Akbar Children hospital, Mashhad
medical university of science. The 41 pediatric patients with acute scrotum (21 cases with testicular torsion and 20 cases with epi-
didymitis) were examined. Eventually, the sonographic findings were analyzed to compare the results.
Results: Testicular and epididymal enlargement, hydrocele, the hyperemia of surrounding tissues and the scrotal skin thickening
are observed in both epididymitis and torsion without any significant difference (P≥ 0.05). Some other findings where observed in
both groups with a significant difference (P ≤ 0.05) such as changes in echogenicity of testis and epididymis, abnormal testicular
axis and spermatic cord changes are observed in both epididymitis and torsion; but they had low sensitivity. The most specific
signs of testicular torsion were testicular parenchymal heterogenicity (94%), testicular flow pattern (94%), increased echogenicity of
epididymis (73%), heterogenicity of epididymis (84%), abnormal epididymis location (100%), mass-like configuration of epididymis
(100%) and epididymis flow pattern (100%). The most epididymal findings are more specific and sensitive than testicular findings.
Conclusions: Avascularity, heterogenicity, displacement and mass-like configuration of epididymis are reliable sonographic find-
ings for differentiation testicular torsion from epididymitis. They have high diagnostic value with sensitivity of 75% - 100% and
specificity of 84 - 100%. So, making proper use of them can minimize diagnostic pitfalls.
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1. Background

Torsion of spermatic cord is a urologic emergency. It is
the most important acute scrotal abnormality that needs
a fast diagnosis for surgical exploration (1-3). Ultrasound
is the primary modality for the evaluation of patients with
acute scrotal pathologies (3, 4) and testicular torsion can
cause changes in grey-scale, color, and spectral Doppler
sonography depending on the degree of twist and the du-
ration of symptoms (2). Sonographic findings of testis in
these patients vary from normal pattern to spherical en-
largement and eventually, atrophy, abnormal axis of af-
fected testis, diffusely hypoechoic echo texture, hetero-
geneous, focal or multifocal echogenicity due to hemor-
rhagic infarction, thick mediastinum, and absence or de-
creased blood flow in the affected testis (1, 2, 5, 6). However,

the presence of the color signal in a portion of the testis
(usually near or inside the mediastinum) does not exclude
spermatic cord torsion (6). Additional findings associated
with torsion are scrotal skin thickening more than 5 mm,
the presence of coiled spermatic cord, and reactive hydro-
cele with hyper-vascularity at thickened scrotal tissue sur-
rounding testis (1, 2, 6).

The similar clinical and ultrasonographic signs are ob-
served in epididymitis, which is the top differential diag-
nosis for testicular torsion. The most common ultrasonic
features of epididymitis include epididymal enlargement,
changes in size and echo-texture of the testis and peri-
testicular hyperemia. In testicular torsion, some epididy-
mal findings such as swelling, enlargement, and hetero-
genicity, as well as an extra-testicular mass had been de-
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scribed by a few investigators (7, 8). However, ultrasound
findings of testicular torsion are not pathognomonic, and
occasionally, radionuclide imaging and surgery is needed
for differentiation.

2. Objectives

In this study, we assessed scrotal and epididymal
changes in pediatric testicular torsion compared to epi-
didymitis and proposed more specific indicators for differ-
entiation of testicular torsion from epididymitis.

3. Methods

From March 2011 to December 2017, a descriptive case
- control study was performed in Dr. Sheikh and Akbar
Children hospital, Mashhad University of Medical Sciences,
Mashhad, Iran by a pediatric radiologist.

Pediatric patients with acute scrotum and suspicious
to testicular torsion or epididymitis were examined using
multi-frequency surface probes (Esoate, Maylab 50 or class
C, 12 MHz). Sonographic findings of 41 patients (aged 10
days to 12 years) with clinically and surgically proven tes-
ticular torsion and epididymitis were documented. Other
causes of acute scrotum were excluded from the study.

Our ultrasonic variables were: size, axis, and echo-
texture of the affected testis, size, shape, location, and
echo-pattern of the affected epididymis, the presence of
knot or coiling on spermatic cord, hydrocele, scrotal skin
thickening, and presence of blood flow in testis and peri-
testicular surrounding tissues.

We focused mostly on the size, shape, location, and
echo-pattern of affected epididymis in testicular torsion
and epididymitis cases. A knot or whirlpool of the sper-
matic cord appeared as an abrupt change in the track of
the cord (Figure 1).

The testicular axis was assessed in comparison with
cord axis. If long axis of testis was aligned parallel to sper-
matic cord, it was considered as normal, and if they were
perpendiculars to each other, it was considered as abnor-
mal (Figure 2).

The normal epididymis was observed as a comma -
shaped, the elongated structure located on the posterior
border of testis that its head was found at the superior pole
of the testis and its tail was found at the inferior pole of the
testis attach to testis through mediastinum. Epididymis
head was seen as the largest and most recognizable part. In
epididymitis, enlargement was usually observed without
anatomic displacement and on ultrasound examination of
the long axis of the testis, its head and tail were seen in up-
per and lower poles of the testis. If epididymal head and

tail were not seen in upper and lower poles of the testis and
aggregated epididymis was observed on mediastinum, it
was considered as displaced epididymis. In these cases, ag-
gregation of elongated epididymis in mediastinum had a
displaced mass-like configuration of the epididymis (Fig-
ure 3).

In epididymitis cases, conservative antibiotic treat-
ment and in testicular torsion patients, appropriate sur-
gical procedures were done. Eventually, the sonographic
findings were analyzed to compare the results. Data anal-
ysis was performed using SPSS version 16 and P value less
than 0.05 was considered as the significance level.

4. Results

Out of the 41 patients, 21 cases had testicular torsion,
and 20 cases had epididymitis with a similar age range (P
= 0.007). One case with testicular torsion had an ectopic
intra-canal location, and another one had an extra-vaginal
type of torsion. Diagnostic value of ultrasonography in the
differentiation of torsion from epididymitis using a num-
ber of variables is shown in Table 1.

Table 1. The Diagnostic Power of Numbers of Ultrasonic Variables in the Diagnosis
of Torsiona

Ultrasonic Findings Sensitivity Specificity P Value

Testicular heterogeneity 71 94 0.000

Testicular axis 71 0.042

Testicular flow pattern 95 94 0.000

Increased echogenicity of
epididymis

95 73 0.000

heterogeneity of epididymis 100 84 0.000

Abnormal mediastinal
epididymis location

90 100 0.000

Mass-like configuration of
epididymis

75 100 0.000

Geographic or no flow pattern
of epididymis

90 100 0.000

aValues are expressed as N (%).

Testicular enlargement was seen in about 40 of pa-
tients with torsion and epididymitis, and the mean of tes-
ticular size was not significantly different between them (P
= 0.084). Echogenicity of testis was increased in 14.3 and de-
creased in 28.6 of testicular torsion patients, while it was
normal in all epididymitis patients (P = 0.005).

The testicular parenchymal heterogenicity was de-
tected in 71.5 of patients with torsion and 5 of patient with
epididymitis (P = 0.000 with 94 specificity). The testicu-
lar axis was assessed in comparison with cord axis. If long
axis of testis was aligned parallel to spermatic cord, it was
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Figure 1. The spermatic cord shape in epididymitis and testicular torsion: In epididymitis case (A), cord enlargement has a straight shape while in B testicular torsion cases
(B), it has an abrupt change in the pathway at near to the testis.

Figure 2. The abnormal orientation (axis) of the testis in normal (A), epididymitis (B) and testicular torsion (C): The spermatic cord axes were aligned with testicular medi-
astinum and short axis of testis, and not with long axis of testis. The spermatic cord shape at testicular torsion isn’t a straight shape and appears as twisted form.

considered as normal, and if they were perpendicular to-
gether, it was considered as abnormal. Abnormal testic-
ular axis was seen in both groups (torsion, 71.5 and epi-
didymitis, 35) with significant difference (P = 0.042). Hy-
drocele was seen in 19 and 30 of patients in both groups
without significant difference (P = 0.292).

The testicular flow pattern was increased in 75 of pa-
tients with epididymitis and none of the torsion patients,
while it was decreased in one case with epididymitis and
95 of patients with torsion (P = 0.000). The hyperemia of
surrounding tissues was observed in 95 of torsion cases
and 60 of epididymitis cases with significant difference (P
= 0.008). The epididymal enlargement was apparent visu-
ally in all patients with acute torsion and epididymitis. The

scrotal skin thickening was also obvious in all patients of
both groups.

A total of 85 patients with epididymitis showed ho-
mogenous epididymis echo texture while the 100 patients
with torsion showed heterogenic echo epididymis echo
texture. The increased echogenicity of epididymis was
seen in 95 of testicular torsion patients and 25 the epi-
didymitis patients with significant difference (P = 0.000).

All patients with epididymitis had a normal epi-
didymis location while 90.5 of patients with torsion had
an abnormal mediastinal epididymis location. The epi-
didymis mass-like configuration was seen in 76 of patients
with torsion and none of epididymitis cases.

There was increased epididymal flow pattern in all
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Figure 3. The location of the largest volume of epididymis head in epididymitis and testicular torsion: A) in epididymitis case, epididymis head enlargement without anatomic
displacement is seen in the upper pole and lower pole of the testis. B and C) in testicular torsion cases, epididymis isn’t seen in the upper pole and lower pole of the testis and
aggregate in the mediastinum and forms a displaced mass-like configuration of the epididymis.

cases with epididymitis. Three types of epididymal flow
pattern were observed in patients with testicular tor-
sion: uniform flow (9.5), geographic flow (19), and non-
detectable flow (71.5). Evaluation of spermatic cord in the
torsion group revealed that 43 has straightened, 38 has
knotted, and 19 has coiled spermatic cord. In epididymi-
tis group, most patients (83) had a straightened spermatic
cord. Difference between two groups was not significant
(P = 0.179). Using these findings, we haven’t missed any
case of torsion in this study, and none of our cases with epi-
didymitis underwent unnecessary surgery.

5. Discussion

Testicular torsion forms approximately 20 of scrotal
emergencies (1, 7) and its most common differential diag-
nosis is epididymitis, which has similar clinical and ultra-
sonic findings. If the clinical findings suggest torsion with
certainty, there is no need for additional imaging, however,
if the clinical signs are vague, imaging is needed to make
the diagnosis (2). Usually, the vascularity status in Doppler
ultrasound is the point of differentiation; absence of tes-
ticular blood flow is observed in torsion and increased epi-
didymal and occasionally testicular blood flow is seen in
epididymitis. As the detection of testicular blood flow is
very difficult or impossible in children (8), others ultra-
sonic findings are helpful.

Our study shows that testicular and epididymal en-
largement, hydrocele, the hyperemia of surrounding tis-
sues, and the scrotal skin thickening are observed in both
epididymitis and torsion without any significant differ-
ence (P ≥ 0.05). Some other findings were observed in
both groups with a significant difference (P ≤ 0.05) such
as changes in echogenicity of testis and epididymis, ab-
normal testicular axis and spermatic cord changes are ob-

served in both epididymitis and torsion; however, they had
low sensitivity. For example, the presence of coiled sper-
matic cord or knot sign was evident in about half of the
cases with testicular torsion in our study and some other
researches (9). As non-uniform edematous cord is also seen
in epididymitis, it may simulate a knot appearance, thus, it
is not a specific sign.

In our study, the most specific signs of testicular tor-
sion were testicular parenchymal heterogenicity (94), tes-
ticular flow pattern (94), increased echogenicity of epi-
didymis (73), heterogenicity of epididymis (84), abnormal
epididymis location (100), mass-like configuration of epi-
didymis (100), and epididymis flow pattern (100). Epi-
didymis was hyper-vascular and had a normal shape and
location in all epididymitis patients. Most of these patients
(84) had a homogenous echo texture. Therefore, epididy-
mal findings are more specific and sensitive than testic-
ular signs. A number of these epididymal findings such
as swelling, enlargement, and heterogenicity, as well as
an extra-testicular mass have been mentioned in a few ar-
ticles (4, 6, 7). Nussbaum et al., have reported that epi-
didymal enlargement and hyperechogenicity are detected
in 94 and 73 of cases with testicular torsion, respectively
(8). Epididymal enlargement was apparent both visually
and with measurement (7, 8). Hyperechogenicity, hetero-
geneous echo texture, and enlargement of epididymis may
be observed due to venous congestion and some degrees of
epididymal necrosis (7).

Changes in shape and location of the epididymis and
the epididymis mass-like configuration were the most spe-
cific signs of testicular torsion in our study. Bandarkar et
al., Galina, and Nussbaum et al., have also reported changes
in the shape of epididymis in almost all of their cases (4).
Nussbaum et al., explained globular epididymal shape in
87 of patients (8) and Galina et al., reported a complex
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extra-testicular mass (10).
Attention to the location of the epididymal head is a

clue to diagnosing displacement. In all of our cases with
epididymitis, the epididymal head was present at the up-
per pole of the testis, while in torsion cases, epididymal
head and tail was not seen in poles of the testis and dis-
placed toward mediastinum. Lose attachment of epididy-
mal head and tail to the testis may cause their displace-
ment during torsion.

Avascular or geographic flow patterns of epididymis
were observed in 89 of our patients. Absent epididymal
blood flow has been observed in 96 in the study of Afsar-
lar et al., and 93 of cases in Nussbaum et al., researches (7,
8). In contrast, in our study, epididymal hyperemia was ob-
vious in all cases with epididymitis. In epididymitis, the
epididymis enlarges as a diffuse hyperemic mass that may
involve adjacent testis and causes testicular enlargement
and hyper-vascularity.

Although epididymal cystic spaces have been reported
in 48 of nonviable cases by Afsarlar et al., (7), however, in
our study, they were observed only in two cases with tes-
ticular torsion. Epididymal cystic spaces may be vascular
channels, dilated efferent ejaculatory, or dilated lymphatic
vessels.

Overall, there are several sonographic signs in testis,
epididymis, and surrounding tissues for differentiation of
torsion from epididymitis, which most of them have a high
diagnostic value with the sensitivity of 71 - 100 and the
specificity of 73 - 100. Considering these reliable signs dur-
ing sonographic examination can minimize the need for
further diagnostic approaches.

This study was done in a pediatric hospital and was
faced with some limitations. Larger sample size in future
studies may improve and extend the results. Also, further
researches are helpful if they can compare sonographic re-
sults with surgical and pathological findings in operated
cases to empower the results and make a better under-
standing of the subject. Considering the fact that the at-
tach rate of epididymis head and tail to testis is especially
important.

5.1. Conclusions
Avascularity, heterogenicity, displacement, and mass-

like configuration of the epididymis are reliable sono-

graphic findings for differentiation testicular torsion from
epididymitis. They have high diagnostic value with the
sensitivity of 75 - 100 and specificity of 84 - 100. Therefore,
making proper use of them can minimize diagnostic pit-
falls.
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