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Spermatic Cord Torsion: Diagnostic Limitations

Marshall L. Stoller, MD, Barry A. Kogan, MD, and Hedvig Hricak, MD

From the Departments of Urology, Pediatrics, and Radiology, University of California
School of Medicine, San Francisco

ABSTRACT. To distinguish spermatic cord torsion from

other intrascrotal pathology, scrotal ultrasound and ra-
dionuclide scanning have been highly recommended on
the basis of both clinical and experimental studies. We
review the data from six patients in whom ultrasound or
nuclear medicine examination was misleading. We em-
phasize that history, physical examination, and urinalysis
remain the cornerstones of the diagnosis of spermatic
cord torsion. Scrotal ultrasound and nuclear medicine
scans are useful adjuncts and are reassuring when in

agreement with the clinical picture. However, they are
not 100% sensitive or specific, and a negative study
should not prevent emergency operative exploration of a
clinically suspicious lesion. Pediatrics 1985;76:929-933;
spermatic cord torsion, testicular torsion, scrotal ultra-

sound, scrotal radionuclide scanning.

The child with acute scrotal pain presents an

urgent diagnostic dilemma. The differential diag-

nosis is extensive but, most importantly, spermatic

cord torsion must be ruled out. Rapid assessment

is essential because, experimentally, spermatogenic

injury occurs within six hours of an ischemic injury

and Leydig cell damage occurs within ten hours.’

Clinically, the duration of torsion and subsequent
atrophy are directly related.2 Prompt evaluation is
mandatory in all patients. However, in many in-

stances the decision to intervene surgically may be

difficult. Such trying clinical situations have
prompted attempts to use recent technologic ad-

vances in sonographic imaging and nuclear scan-
ning to distinguish those patients who require

emergency surgical intervention from those best

treated nonoperatively. Although the enthusiasm
for these studies has been considerable, we have
seen six patients during the past year in whom
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ultrasound and/or nuclear medicine examinations
were misleading.

CASE REPORTS

Case 1

A 16-year-old boy presented with acute scrotal pain.

He specifically denied prior pain, associated changes in

urinary habits, or recent trauma. Physical examination
revealed a normal right testicle and epididymis. The left
testicle felt enlarged but not tender; the epididymis was

enlarged and posterior in position with tenderness supe-
riorly. Abdominal examination was unremarkable, and
urinalysis findings were normal. The patient and his

family were hesitant to undergo surgical exploration.

Subsequently, a scrotal ultrasound revealed normal tes-
ticular anatomy and echogenicity (Fig 1). A mass was

noted at the superior pole of the left testis, consistent
with epididymitis or torsion of a testicular appendage

(Fig 1). The patient and his family elected to forego

further treatment at that time, only to return two days
later because of persistent pain. A repeat sonogram
showed marked hypoechogenicity with increased through

transmission, highly suggestive of torsion (Fig 1). An
infarcted testicle was found during surgical exploration.

A left orchiectomy and right orchiopexy were performed.

Case 2

A 12-year-old boy had awakened from sleep with the

acute onset of right-sided scrotal and abdominal pain. He

denied any change in bowel or urinary habits or recent
trauma but did recall past episodes of transient scrotal

discomfort. Physical examination revealed a pubescent

male in mild distress; temperature was 99’F orally, with
normal vital signs; the abdomen was normal. Examina-

tion of the genitalia revealed a normal phallus with no
urethral discharge but swelling of the right hemiscrotum.

Although the right testicle was difficult to evaluate be-
cause of a moderate hydrocele, there was questionable

tenderness at the superior pole. On laboratory evaluation,

urinalysis results were normal; white blood cell count was

8,400/�zl. A technetium-99 metastable
nitate scan demonstrated normal testicular vascularity
on the left and an abnormality on the right which was
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Fig 1. Patient 1. Top left, Transverse ultrasound of
testes soon after onset of scrotal pain. In both size and
echogenicity, appearance is symmetrical. This part of
examination is normal. Bottom, Simultaneous longitu-
dinal ultrasound of left testis. There is an inhomogeneous
mass in region of epididymal (epid.) head. This corre-
sponded to exact site of tenderness on physical exami-

thought to be secondary to the hydrocele (Fig 2). The
patient was followed and thought to have an infarcted
appendix testis. His pain persisted, however, and during
surgical exploration 1 week later, a torsed testicle with

hemorrhagic infarction was found. A right orchiectomy
was performed as well as a contralateral orchiopexy.

930 SPERMATIC CORD TORSION

nation. Although originally thought to represent a torsed

testicular appendage, this later proved to be site of sper-
matic cord torsion. Top right, Repeat transverse ultra-
sound two days later. Forty-eight hours posttorsion, en-
larged left testis is hypoechoic with increased through-
transmission. This study is unquestionably abnormal.

RESULTS

The six patients ranged in age from 12 to 16 years
(Table). Right and left sides were equally involved
and symptoms had been present from three hours

to eight days. Urinalysis findings were normal in
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Fig 2. Patient 2. �mTc�Pertechnitate scrotal scan shortly after onset of pain demon-
strates definite photopenic area on right side. Although originally thought secondary to

hydrocele, this ultimately proved to be avascular testis. CIA, Common iliac artery.

TABLE. Clinical Findings,* Ultrasound, and Radionuclide Scanning in Six Patients With
Surgically Proven Spermatic Cord Torsion

Pa-
tient

No.

Age
(yr)

Side of
Involve-

ment

Dura-
tion

of

Nuclear
Scan

Real-Time Ultra-
sonography

WBC

Count

(ML)

Correct
Diagnosis

Symp-

toms

1 16 Left 3 h . . . Epididymitis or

torsed appen-
dix testis

. . . Infarcted tes-
tide

2 12 Right 8 h Hydrocele . . . 8,400 Infarcted tes-
tide

3 12 Right 8 d . . . Epididymitis . . . Torsed appen-
dix testis

4 14 Right 24 h Epididy-
mitis

Probable tor-
sion

7,100 Intermittent
torsion

5 15 Left 24 h . . . Epididymitis 10,300 Infarcted tes-
tide

6 16 Left 36 h . . . Epididymitis 10,800 Spontaneous
detorsion

* Urinalysis results were normal in all patients.

each case. The nuclear scan was misinterpreted in five patients with spermatic cord torsion and long-

one patient with intermittent torsion and in one term follow-up in the one with torsion of the ap-

with a large inflammatory hydrocele. Findings from pendix testis.

real-time sonography were inconclusive to diagnose

accurately torsion of the appendix testis in one DISCUSSION

patient, spontaneous detorsion in another, and a
clearly necrotic testis in two. The ultimate diagno- The major diagnostic dilemma in patients with

sis was established by operative exploration in all acute scrotal pain is the differentiation of acute
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spermatic cord torsion from other pathologic enti-
ties. The complete differential diagnosis is exten-

sive and includes torsion, both of the spermatic

cord and testicular appendages, epididymitis, or-
chitis, hydrocele, spermatocele, Henoch-Schonlein

purpura, trauma, and retroperitoneal irritation (eg,
urinary calculus disease or appendicitis).

Age is an important historical factor: the peak
incidence of testicular torsion occurs during pubes-

cence (85% of patients are between 12 and 18
years); it is rare in those less than 10 years (with

the exception of newborns) and in those older than

30 years.3 Probably, the predisposing anatomic de-

fect allows the torsion to occur when the pubertal

testis has become heavy enough to twist and remain

fixed in position. Other historical considerations,

eg, the rapid onset of symptoms or the past history
of scrotal pain, are helpful but nondiagnostic. Sim-
ilarly, the lack of abnormal voiding symptoms sug-

gests torsion but is not conclusive.
Physical examination is the cornerstone in diag-

nosis of spermatic cord torsion. Defining the anat-

omy, including orientation of the testis, the epidid-
ymis, and the spermatic cord, is crucial. A high-
lying ipsilateral testicle, a change in the normal

posterolateral location of the epididymis, and
tenderness throughout the testis and epididymis all

suggest torsion of the spermatic cord. Presumably,

abnormal position of the tunica vaginalis and tes-
tide allows the twisting to take place and, hence,
torsion is suggested by finding a horizontal lie of

the contralateral testicle (bell-clapper deformity).
Precise delineation of the anatomic location of the
pain is very helpful: in epididymitis, the tenderness
is directly posterior; in torsion of a testicular ap-

pendage, the tenderness is superior in the scrotum.
Historically, Prehn’s sign has also been used: scro-

tal elevation should lead to pain relief in epididy-
mitis; with torsion, the pain will be unchanged.

Unfortunately, Prehn’s sign is nonspecific and of-

ten misleading. The observation of cremasteric re-

flex or a “blue-dot sign” can also help rule out

torsion, but they are not always present. Urinalysis

is an important adjunct to the history and physical
examination: marked pyuria suggests epididymitis;

clear urine points more strongly to testicular tor-

sion.

Testicular torsion requires prompt surgical inter-

vention. Delay can lead to testicular atrophy, de-

creased testosterone levels, and, possibly, autoim-

munity against contralateral spermatogenesis.4 Un-

fortunately, even after a thorough history and phys-
ical examination, the diagnosis is not always clear-

cut, and testicles have been lost because of diag-

nostic error. A “safer” approach would be to operate

emergently on every case; however, this would re-

sult in considerable unnecessary surgery and Un-

warranted morbidity.
Newer, relatively noninvasive diagnostic studies

have been added to the work-up in order not to

jeopardize salvageable testes while avoiding unnec-

essary surgery. Nuclear imaging of the scrotum was

the first such test: an intravenous dose of radio-
isotope, most commonly �mTc�pertechnitate, is

used to assess testicular perfusion (because bilateral

synchronous torsion is rare, the contralateral tes-
tide usually serves as an excellent control); a “cold”

or hypoperfused area denotes testicular torsion,

although a tumor, hydrocele, or abscess can mimic
it.5 Increased radioisotope activity resulting from

increased blood flow suggests epididymitis. Advan-
tages of the study include minimal morbidity and

radioactivity and ease of interpretation.6 Some
studies have suggested that the nuclear scan will
miss no acutely torsed testicle requiring urgent

surgical intervention.7 However, it does require a

cooperative patient capable of remaining stationary

during imaging and, to be useful, must be immedi-
ately available, 24 hours a day. We have found
these studies helpful on occasion; however, we have
recently had two falsely negative nuclear scans.

These errors occurred because of spontaneous de-
torsion and a large inflammatory hydrocele.

Continuous-wave Doppler ultrasonography is

used to measure blood flow and is available as a

mobile unit in most medical centers with trained

personnel.8 Unlike nuclear imaging, it requires no
injection or exposure to radioactivity, and it has the

distinct advantage of following the return of blood

flow after manual or spontaneous detorsion.9 Al-

though the reported sensitivity is 95%, this method
is highly operator dependent.’#{176} The major limita-

tion relates to the blind positioning of the trans-

ducer: a finding of decreased blood flow in the
scrotum may be due to a poor position of the probe
rather than torsion; conversely, normal blood flow
will be seen with torsion if the probe is not posi-
tioned below the torsed spermatic cord. Recently, a

duplex system with combined continuous-wave
Doppler and real-time ultrasound has been intro-
duced, and this may circumvent some of the diffi-

culties described.”
Real-time ultrasonography is very helpful in de-

fining scrotal anatomy. It is especially useful in
difficult testicular examinations-in the neonate,
in patients with an extremely tender scrotum, and

in those with prior intrascrotal pathology. Experi-

mentally, early sonographic changes are detectable

at 15 minutes posttorsion, even before light micro-
scopic changes.” Other groups have reported char-

acteristic changes in the first 24 hours, including

decreased testicular echogenicity and minimal en-
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largement of both testicle and epididymis.’2 From
one day to 1 week, testicular echogenicity progres-

sively decreases, testicular size decreases, and the

epididymis remains enlarged. In a chronic situation,

eg, ten days, the testicle is small with poor echogen-
icity. In our institution, real-time ultrasonography

is the most readily available and reliable of all the
ancillary tests, particularly in defining anatomy.

However, it does not assess blood flow and may not
be accurate early enough after the ischemia. Sen-

sitivity may be improved, however, with combined
continuous-wave Doppler and real-time ultrasonog-
raphy. Recently, three of our patients had falsely

negative sonograms. Surgical exploration proved

spermatic cord torsion in each instance. In fact,
two of these testes were necrotic and orchiectomy

was performed.
We do not mean to imply that these tests are of

no value. They should be considered useful adjuncts

in the management of these patients. Unfortu-

nately, more patients are needed for a definitive

assessment of the sensitivity and specificity of son-

ography and nuclear medicine studies in the diag-

nosis of spermatic cord torsion.

SUMMARY

Acute scrotal pain in a child is always an emer-

gency. A thorough history, physical examination,
and urinalysis are mandatory. Supplemental labo-
ratory data and sonographic and nuclear imaging

may be helpful but are not infallible. The penalty
of delay or misdiagnosis is considerable. Hence,
negative supportive data should not prevent oper-

ative exploration of a clinically suspicious lesion.

In the end, if torsion is at all suspected, emergency

exploration is imperative.
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