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Scintigraphic evaluation of testicular torsion and acute epididymitis
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Purpose of the Study: To evaluate the effectiveness of testicular scintigraphy in differentiating
testicular torsion from acute epididymitis. Method: 14 out of 17 patients previously screened by
urologist were referred for testicular scintigraphy. Preoperative diagnosis was made based on
dynamic and static image findings. Close follow-up was done and final diagnosis was confirmed on
the basis of operative findings or relief of symptoms after conservative management. Results: Eight
of the nine patients with a photopenic area in the hemiscrotum were confirmed surgically as having
testicular torsion. One patient was diagnosed as having an inflammatory process. Relief from
symptoms after conservative management was noted in three patients with increased activity on the
affected side and in two others whose uptake patterns were not different from the unaffected side.
Conclusion: Testicular scintigraphy is effective in differentiating testicular torsion from acute

inflammation when all other scrotal anomalies have been eliminated.
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INTRODUCTION

TESTICULAR TORSION is considered a surgical emergency
because its rapid diagnosis and management could deter-
mine the viability of the testis. It is important though to
rule out acute epididymitis that could be managed conser-
vatively since it accounts for the majority of testicular
morbidity. The overlapping signs and symptoms and the
difficulty of examining a tender testicle contribute to the
dilemma. Scintigraphy has been reported to have a sensi-
tivity of 90%, a specificity of 89% and an accuracy of 90%
in diagnosing torsion.' In another study, an accuracy of
80% for acute torsion and 74% for epididymo-orchitis
was reported.” There have been reports of false-positive
scans for testicular torsion and false negative scans for
epididymitis.>* In this study we found out that prior
complete urological examination increased the efficacy
of testicular scintigraphy in differentiating testicular tor-
sion from acute epididymitis.
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PATIENTS AND METHODS:

The subjects of the study were 17 patients with ages
ranging from 7 to 20 years old who presented with acute
scrotal pain or swelling or both. The patients were initially
thoroughly examined by an experienced urologist. Only
those patients in whom testicular torsion could not be
differentiated from an inflammatory process were in-
cluded in the study. Two patients with reactive hyperemia
after testicular trauma and another with hematoma of the
scrotum were excluded on the basis of the clinical presen-
tation, transillumination test findings and ultrasonog-
raphic findings.

Testicular scintigraphy was done by administering 370
MBq (for adults) and 185 MBq (for children) of Techne-
tium-99m pertechnetate intravenously. The patients were
then positioned supine and raised as close to the gamma
camera as possible. Thighs were abducted to prevent
background activity and to achieve maximum elevation
of the scrotum. The penis was then taped cephalad on the
lower abdominal wall. Acquisition started immediately
after the appearance of radioactive dots on the oscillo-
scope. Initially a dynamic image with a sequence of 10
images of five seconds per image was acquired followed
by a static image of 300 seconds per image. A MaxiCamera
400T (GE) gamma camera was used with a low energy
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Table 1 Comparison of scintigraphic and final diagnosis

Final diagnosis

Scan diagnosis fosticilar INCUle Total
torsion epididymitis
Testicular torsion 8 1 2
Acute epididymitis 0 5] S
Total 8 6 14

Fig. 1 Static image showing a central photon deficient area
with a peripheral high uptake in the right testicle.

Fig.2 Static image showing slight increased of activity in the
right testicle.

high resolution parallel beam collimator and data were
processed in a Scintipac 700 data processor. During
working hours readings were made by more than one
qualified physician and after office hours by one nuclear
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medicine physician.

Patients with a cold area replacing the testicle or with
nubbin sign and with increased activity in the dartos were
suspected of having testicular torsion. Those with in-
creased linear or curvilinear activity and increased flow
through the cord vessels were suspected of having an
inflammatory condition. The final diagnosis was based on
operative findings and relief of symptoms after conserva-
tive management.

RESULTS

The results have been summarized in Table 1. Nine
patients with probable testicular torsion displayed a
photon deficient area in the affected testicle. One false
positive testicular torsion patient was diagnosed intra-
operatively with an infectious process. Three of the five
with probable acute epididymitis had increased activity
on the affected side. The remaining two patients did not
show changes in the accumulation pattern when com-
pared to the unaffected side. Five patients with a final
diagnosis of acute epididymitis had relief of the symp-
toms after conservative management.

Representative cases

Case 1: Testicular torsion: The case of an 11- year-old
child who complained of fever and gradually increasing
intensity of pain in the right hemiscrotum. There were no
abnormal findings on physical examination and labora-
tory examination. Testicular scintigraphy a few days after
the onset of pain showed a central photopenic area sur-
rounded by a rim of high activity. This is typical of a late
or missed phase of testicular torsion. Orchiopexy of the
left testicle was done, and on follow up atrophy of the right
testis was noted (Fig. 1).

Case 2:  Acute epididymitis: The case of a 12-year-
old child who complained of sudden pain and erythema of
the right testicle. There was no significant physical and
laboratory examination findings except for the tenderness
and erythematous right testicle. There were no abnormal
findings on color Doppler examination. A testicular
scintigraphy static image 4 hours after the onset of pain
showed a mild increase in activity in the right testicle. The
patient was given antibiotics and eventually relief was
noted (Fig. 2).

Case 3: Acute epididymitis: The case of 16-year-old
male who complained of right scrotal pain radiating to the
right lower abdomen. A history of scrotal trauma 2 months
prior to consultation was extracted. The right testicle was
tender and erythematous. Because testicular scintigraphy
11 hours after the onset of pain showed a focal defect on
the lower aspect of the testicle, testicular torsion was
highly suspected. Relief of symptoms was noted after
conservative management (Fig. 3).
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Fig.3 Static image showing a focal photon deficient area in the
right testicle.

DISCUSSION

Previous studies have adequately described the anatomy
of the testicular area allowing us to understand the patho-
physiology and scintigraphic findings in testicular tor-
sion. It is the abnormally high attachment of tunica
vaginalis (bell clapper deformity) and abnormal (long,
incomplete and short based) attachment of the mesorchium
that causes abnormal mobility of the testicles. There will
either be obstruction of the arteries themselves or initially
it may be the veins that are obstructed then dilate and exert
pressure on the arteries. At the onset there would be edema
and congestion of the affected testicle followed by hem-
orrhage and infarction. The speed of the process depends
on the severity of arterial occlusion.>*

In the early phase (less than five to seven hours after the
onset of torsion), dynamic scintigraphy will occasionally
show “nubbin sign.” Nubbin sign is a bump of activity
extending medially from the iliac artery due to a compen-
satory increase in blood flow from the spermatic cord
vessel that suddenly end at the twist. On the static image
a cold area replaces the testicle. Increased activity in the
dartos is not frequently noted. It will never show increased
perfusion. At this stage the testicular salvage rate is
between 70-100%.>°

In the midphase or early “missed torsion” (seven to 24
hours after the torsion), there will be increased perfusion
in the scrotal area via the pudendal arteries. This will
cause scrotal erythema and edema that would appear as a
hot rim (“halo”) around a photon deficient testis. The
photon deficient area is centrally located and is usually
ovoid in adults and circular in children. The size is almost
the same as or larger than the normal hemiscrotum.
Dynamic scintigraphy will frequently show “nubbin sign.”
At 12 hours the salvage rate drops to less than 20%.>¢

In the late phase or missed testicular torsion (more than
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24 hours after torsion), there would be an increase in
pudendal flow causing intensification of scrotal halo. The
degree of scrotal reaction is proportional to the degree of
ischemia. It has been observed that when the intensity of
the scrotal activity exceeds that of the femoral vessel, the
salvage rate is almost zero. Due to probable contralateral
antispermatogenic effects of damaged testicular tissue
left in situ, there is still a need to diagnose and treat
testicular torsion at this stage.>®

In our study of the eight patients confirmed surgically
as having testicular torsion, 5 were in the early phase, 1 in
the midphase and 2 in the late phase.

Differential diagnosis of a cold testis includes epididy-
mo-orchitis, abscess, trauma, hydrocele, inguinal hernia,
testicular prosthesis, spermatocele, appendage torsion,
granuloma and tumor. Most of the above conditions could
be ruled out by their clinical presentation, physical exami-
nation, transillumination, ultrasonography or specific
scintigraphic appearance.’

In acute epididymitis, dynamic scintigraphy will show
increased flow through the cord vessels and the static
image will show increased linear or curvilinear activity
directed laterally. A more medial curvilinear activity due
to medial displacement of the epididymis and “spot” of
increased tracer activity due to focal epididymitis are two
of the most common variations of the inflammatory pro-
cess. As in one of our patients there have been some
reports of epididymo-orchitis showing as a relatively cold
and focal defect on the affected side due to tissue swelling
and edema.>>®

There have been reports on the difficulty of differenti-
ating between acute epididymitis and spontaneous
detorsion with reactive hyperemia which also shows
increased scrotal activity and not testicular photopenia.
Since the stage of spontaneous detorsion occurs 0—4 hours
after the onset of pain, prior knowledge of the history
could lessen errors in scintigraphic interpretation.>*!!

Some other diagnostic tools suggested to be useful in
differential diagnosis of an acute scrotum include Color
Doppler, high resolution grey-scale and real-time ultra-
sonography techniques. Color Doppler has the ability to
detect distinct pulsation in the spermatic vessels. In the
mid to late phase of testicular torsion the increased puden-
dal artery perfusion could be confused with the testicular
artery pulsation. This could lead to false negative findings.
High resolution grey-scale and real-time techniques of
ultrasonography can detect hypoechogenecity due to
edema in testicular torsion, but edema is a nonspecific
finding present also in an infectious process. It has been
suggested that the use of both scintigraphy and ultra-
sonography is the work-up of choice in an acute setting.®'°

Our study showed 100% sensitivity, 83% specificity
and 93% accuracy in delineating testicular torsion from
acute epididymitis. Prior knowledge of the clinical his-
tory and findings in the different phases of testicular
torsion and epididymitis with its variations increases the
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sensitivity and specificity of testicular scintigraphy. The
prior exclusion of other hypovascular scrotal conditions
could therefore enhance the usefulness of testicular scintig-
raphy.
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