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Objective. The purpose of this study was to examine the triage role of scrotal Doppler ultrasonogra-
phy (DUS) as the primary preoperative diagnostic tool in patients presenting to the emergency depart-
ment (ED) with acute scrotum. Methods. Patients who presented to the ED with acute scrotum and
underwent scrotal DUS in the ultrasound unit over a 3-year period (2004–2007) were included in the
study. Patient characteristics, DUS findings, and clinical management were retrospectively collected and
reviewed. Doppler ultrasonographic diagnoses were compared with histopathologic findings for
patients who underwent exploration and with final diagnoses at the time of discharge for patients
undergoing medical treatment. Results. A total of 620 consecutive patients with 669 DUS examina-
tions were included. The most common scrotal DUS diagnoses were epididymitis, hydrocele, varicocele,
and orchitis. Scrotal trauma was present in 77 cases. Hospitalization followed the initial ED evaluation
for 155 patients; 68 underwent surgery. Testicular torsion was ultrasonographically suspected in 20
patients and confirmed in 18. Scrotal malignancy was incidentally diagnosed in 13 patients and testic-
ular hematoma in 8. Doppler ultrasonography for the diagnosis of testicular torsion had 94% sensi-
tivity, 96% specificity, 95.5% accuracy, an 89.4% positive predictive value (PPV), and a 98% negative
predictive value (NPV). Doppler ultrasonography for the diagnosis of testicular malignancy had 92%
sensitivity, 95% specificity, 94% accuracy, a 78.5% PPV, and a 98% NPV. Conclusions. Scrotal DUS is
a highly sensitive preoperative diagnostic tool, thereby validating its routine use in the initial triage of
patients with acute scrotum presenting to the ED. Key words: Doppler ultrasonography; emergency;
hematoma; malignancy; testis; torsion.
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cute scrotum refers to the sudden onset of scro-
tal erythema, swelling, or pain. It is not a rare
condition in the emergency department (ED).
Orchiepididymitis, torsion of the testis or tes-

ticular appendages, testicular hematoma secondary to
trauma, an incarcerated scrotal hernia, and testicular
malignancy are the main entities in the differential diag-
nosis.1,2 A careful history, a thorough physical examina-
tion, and appropriate diagnostic tests can substantially
narrow the differential diagnosis. The diversity of eti-
ologies related to this clinical presentation makes the
diagnosis a difficult one, and an objective and reliable
imaging procedure is demanded. Doppler ultrasonogra-
phy (DUS) is a noninvasive examination that lacks ioniz-
ing radiation and is highly sensitive in the detection of
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intrascrotal abnormalities3; therefore, it is con-
sidered nowadays the first imaging modality for
the assessment of acute scrotum. A DUS study
includes gray scale imaging and color and spec-
tral Doppler flow of the scrotal contents, mainly
the testis and epididymis. By enabling the dis-
tinction between surgical emergencies, such as
testicular torsion and traumatic testicular rup-
ture, which mandate immediate scrotal explo-
ration to prevent testicular loss, and surgical
nonemergencies and nonsurgical entities, scro-
tal DUS has become the standard diagnostic test
on which the therapeutic approach in patients
with acute scrotum is based.4–6

The aim of this study was to examine the per-
formance of scrotal DUS as a triage tool for pre-
operative diagnosis in patients presenting to the
ED with acute scrotum.

Materials and Methods 

Study Population 
The study population included all consecutive
patients presenting to the ED with acute scrotum
(isolated scrotal erythema, swelling, pain, or a
combination of any of these symptoms) who
underwent scrotal DUS from October 2004 to
October 2007. The study design was of a retro-
spective nature, and data pertaining to patient
characteristics, DUS examinations, and clinical
management were obtained from our computer-
ized medical records. Institutional Review Board
approval was obtained. A waiver of informed
consent was granted for this retrospective study. 

Patient Characteristics
Data collected included age, medical history, and
clinical symptoms at presentation. 

Doppler Ultrasonographic Examinations
Scrotal DUS examinations were performed at the
ultrasound unit of the Department of Medical
Imaging. High-resolution linear array transduc-
ers (7–12 and 5–17 MHz) with HDI and iU22
ultrasound equipment (Philips Healthcare,
Bothell, WA) were used. Lower-resolution linear
(4–8 MHz) and convex (5–8 MHz) transducers
were used for examinations of enlarged scro-
tums. Examinations were performed with the
patient supine on transverse and longitudinal

scrotal axes. On B-mode gray scale images, the
testis and epididymis size, texture, and focal find-
ings were evaluated and compared with the con-
tralateral side. Color, power, and pulsed Doppler
ultrasound were applied to verify and character-
ize blood flow (arterial and venous) in the testes
and epididymis. Extratesticular scrotal findings
were also searched for.

The examinations were performed on a 24-
hour basis either by a sonographer followed by
an attending radiologist or by a resident in radi-
ology with at least 6 months of training in ultra-
sound. The examinations were evaluated on
screen at the time of the procedure, and images
were also sent to a picture archiving and commu-
nications system for later review. Examinations
performed by residents during off hours were
reviewed by the attending radiologist either
immediately through a home computer Internet
connection or within a few hours on the follow-
ing day.

For the purpose of this study, the radiologic
reports of all scrotal DUS examinations performed
during the study period were collected and retro-
spectively reviewed, with special focus on signs of
testicular torsion (testis and appendages) and
detorsion, orchitis, epididymitis and scrotal
edema, testicular trauma, testicular and extra -
testicular masses, hydrocele, and varicocele.
Specifically, ultrasonographic features sought
for testicular torsion were testicular swelling,
decreased echogenicity, and absent or diminished
testicular blood flow. Features suggestive of testic-
ular hematoma were an intact tunica albuginea
with a testicular hyperechoic or hypoechoic lesion
without internal vascularity along with a relevant
clinical history. A finding of a solid mass within the
testicular parenchyma with internal vascularity
was considered suggestive of a testicular tumor.
When the report included more than 1 entity, or a
differential diagnosis was given, all of the ultra-
sonographic findings were registered for the
referred DUS examination.

Clinical Management
Conservative or surgical management after the
clinical evaluation and DUS examination was
assessed. Patients were either discharged from
the ED or admitted to the hospital. The hospital-
ized subgroup included patients admitted either
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after the first ED visit or after a second ED visit
during the following month with the same clini-
cal condition. 

Surgical Findings
Surgical reports, pathologic findings, and final
diagnoses at discharge were registered. The DUS
diagnosis was compared with the final diagnosis
at discharge to determine whether the preopera-
tive diagnosis was correct or had been included
in the differential diagnosis. 

Statistical Analysis
All data were collected and analyzed with descrip-
tive statistics using Excel software (Microsoft
Corporation, Redmond, WA). The sensitivity,
specificity, accuracy, positive predictive value
(PPV), and negative predictive value (NPV) of
DUS for the preoperative diagnosis of testicular
torsion, malignancy, and hematoma were calcu-
lated. The statistical analyses were performed
with the Pearson χ2 test and SPSS version 14 soft-
ware for Windows (SPSS Inc, Chicago, IL).

True-positive cases included patients with a
positive imaging diagnosis of testicular torsion,
malignancy, or hematoma confirmed by surgical
and pathologic reports. False-positive cases
included patients with a positive imaging
diagnosis of testicular torsion, malignancy, or
hematoma and negative pathologic findings.
True-negative cases included patients with a
negative imaging diagnosis of testicular torsion,
malignancy, or hematoma and negative surgical
findings. False-negative cases included patients
with a negative imaging diagnosis who under-
went surgical exploration and had positive
pathologic findings for testicular torsion, malig-
nancy, or hematoma.

Results

This retrospective study included 620 patients
who presented to the ED with acute scrotum and
underwent scrotal DUS over a 3-year period.
Forty-five patients underwent more than 2 DUS
examinations on different ED visits, for a total of
669 scrotal DUS examinations performed. Fifty-
five percent of the examinations were performed
by the resident in radiology on duty, and 45%
were performed by attending radiologists.

The mean age of the patients ± SD was 21.9 ±
16.6 years (range, 2 months–95 years). Data
regarding medical histories and clinical presen-
tations to the ED are depicted in Table 1. Most
patients had no relevant medical history related
to previous testicular conditions. The clinical pre-
sentations included scrotal pain, swelling, and
erythema. In one-third of the cases, more than 1
clinical sign was present. Scrotal trauma, mainly
blunt trauma, was reported in 77 cases (11%).

Among the 669 scrotal DUS examinations per-
formed in 620 patients, in 514 cases (77%),
patients were discharged from the ED on the
basis of clinical evaluation and DUS findings. In
155 cases (23%), hospitalization followed the ini-
tial ED evaluations, 138 (89%) on the first ED visit
and 17 (11%) on a second visit during the follow-
ing month with the same clinical condition.

Scrotal DUS findings for the 669 examinations
performed with comparison between patients
discharged from the ED and those admitted to
the hospital after initial ED evaluations are
shown in Table 2. Ultrasonographic findings for
the hospitalized patients were similar to the find-
ings for those discharged from the ED, with addi-
tional findings consistent with testicular torsion,
malignancy, and hematoma.

Sixty-eight of the patients admitted (44%)
underwent surgical exploration. Table 3 shows
the diagnostic indications for surgical explo-
ration among this subgroup of patients. 

J Ultrasound Med 2010; 29:11–21 13
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Table 1. Patients’ Medical Backgrounds and Clinical Presentations
to the ED

Background and Presentation n %

Medical history
None 556 90
Testicular malignancy 12 2
Nontesticular malignancy 8 1
Orchiectomy for malignant and nonmalignant processes 18 3
Inguinal hernia repair 16 2
Hydrocelectomy 10 2

Clinical presentation
Scrotal pain 598 89
Scrotal swelling 267 40
Scrotal erythema 70 11

Clinical side distribution
Right hemiscrotum 272 41
Left hemiscrotum 304 45
Bilateral 93 14

jum291_online.qxp:Layout 1  12/18/09  11:17 AM  Page 13

 15509613, 2010, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.7863/jum

.2010.29.1.11 by Stanford U
niversity, W

iley O
nline L

ibrary on [22/05/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Testicular Torsion 
Testicular torsion was ultrasonographically
diagnosed in 20 patients aged between 1 and 25
years (average, 16 years). Testicular blood flow
was absent in 16 of 18 cases, and in 2 cases, the
involved testicle was hypovascular relative to
the contralateral side. In 7 cases, the testicle was
enlarged. One patient underwent a scrotal
radionuclide study for a clinical and ultrasono-
graphic diagnostic discrepancy, which excluded
testicular torsion and precluded surgery. A total
of 20 patients underwent surgical exploration
for suspected torsion, and DUS was indicative
of torsion in 19 cases. Table 4 depicts the surgi-
cal outcomes in these patients. Torsion was sur-
gically confirmed in 18 patients. In 13 cases, the
testicle was salvaged, and the patients under-
went orchiopexy. Figure 1 shows an example of
one such case in which testicular torsion was
suspected by DUS and confirmed by surgery.
The single false-negative DUS diagnosis of tes-
ticular torsion occurred in a 3-year-old patient
with a DUS diagnosis of testicular detorsion. In
this case, the involved testicle appeared
enlarged with existent yet slightly diminished

blood flow relative to the contralateral testicle.
Because of a high clinical suspicion of torsion,
surgery was performed, confirming the clinical
diagnosis of torsion. In the 2 cases with false-
positive DUS diagnoses of torsion, the removed
testicles were necrotic but not because of testic-
ular torsion: testicular necrosis following trau-
matic rupture of the tunica albuginea in 1 case
and an undescended necrotic testis adjacent to
an incarcerated inguinal hernia in the other.

The calculated performance values for DUS in
the diagnosis of testicular torsion were 94% sen-
sitivity, 96% specificity, 95.5% accuracy, an 89.4%
PPV, and a 98% NPV (Table 4).

Testicular Malignancy 
Sonographic findings suggestive of scrotal
malignancy were reported in 20 patients: 17
with testicular malignancy and 3 with extrates-
ticular malignancy. For 3 patients, in whom fur-
ther clinical and follow-up DUS evaluations as
well as seronegative tumor markers ruled out
malignancy, surgery was spared. In total, 17
patients underwent surgery (14 for suspected
testicular malignancy and 3 for extratesticular
malignancy), and Table 4 depicts the surgical
outcomes. Scrotal malignancy was pathologi-
cally diagnosed in 13 patients: 12 with testicular
malignancy and 1 with extratesticular malig-
nancy. False-positive DUS diagnoses of testicu-
lar malignancy occurred in 3 patients. In 2

J Ultrasound Med 2010; 29:11–21
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Table 2. Doppler Ultrasonographic Diagnoses for Patients With
Acute Scrotum Referred From the ED: Comparison Between
Patients Discharged From the ED and Admitted to the Hospital After
Initial ED Evaluation 

Discharged From ED Hospitalized
(n = 514) (n = 155)

DUS Finding n % n %

Hydrocele 196 38 77 50
Epididymitis 180 35 45 29
Scrotal edema 94 18 54 35
Orchitis 63 12 30 19
Varicocele 107 21 20 13
Testicular torsion 0 0 20 13
Testicular malignancy 2 0.4 17 11
Testicular hematoma 4 1 12 8
Inguinal hernia 10 2 12 8
Extratesticular mass 18 4 10 6
Undescended testis 8 2 10 6
Rupture of tunica albuginea 1 0.2 8 5
Scrotal abscess 2 0.4 6 4
Scrotal hematoma 8 2 6 4
Testicular necrosis 1 0.2 5 3
Torsion of appendix testis 7 1 4 3
Fournier gangrene 0 0 2 1
Testicular detorsion 6 1 2 1
Open scrotal wound 2 0.4 2 1
Scrotal cellulitis 2 0.4 0 0

Table 3. Clinical and DUS Diagnostic Indications for
Surgical Exploration Among the Hospitalized
Subgroup of Patients 

Diagnostic Indication (n = 68) n

Testicular torsion 20
Testicular malignancy 11
Hydrocele 8
Inguinal hernia 8
Testicular hematoma with suspected 
rupture of tunica albuginea 5

Testicular mass (testicular hematoma or 
malignancy) 3

Scrotal abscess 3
Extratesticular tumor 3
Undescended testis 3
Orchiepididymitis 1
Fournier gangrene 1
Scrotal hematoma 1
Funiculocele 1

14
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cases, DUS showed a well-defined heteroge-
neous testicular mass with partial vascularity,
and hemorrhage from an underlying tumor was
suspected. Although the macroscopic surgical
findings were also highly suggestive of malig-
nancy, histopathologic analysis indicated mere-
ly testicular hematoma. In the third case,
histopathologic analysis showed signs of atro-

phy and fibrosis without malignancy. The single
false-negative diagnosis of testicular malignan-
cy occurred in a 30-year-old patient in whom a
large mass filling most of the hemiscrotum was
seen and mistakenly described as an extrates-
ticular mass. Histopathologic findings were
compatible with a large mixed germ cell tumor
replacing most of the testicular tissue but no

J Ultrasound Med 2010; 29:11–21 15
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Table 4. Performance of DUS in the Diagnosis of Testicular Torsion, Malignancy, and Hematoma

DUS Finding True +, n True –, n False +, n False –, n Sensitivity, % Specificity, % Accuracy, % PPV, % NPV, %

Testicular torsion 17 48 2 1 94 96 95.5 89 98
Testicular malignancy 11 53 3 1 92 95 94 78.5 98
Testicular hematoma 7 60 1 0 100 98 98.5 87.5 100

Figure 1. Complete torsion of the testis. A, Gray scale longitudinal sonogram showing a swollen hypoechoic testicle. B, Color
Doppler image showing absence of flow in the testis, compatible with complete torsion. C, Macroscopic surgically removed specimen
showing hemorrhagic tissue in the testis. D, Histopathologic sample showing hemorrhagic necrosis (N) with remnant seminiferous
tubules (ST; hematoxylin-eosin, original magnification ×50).
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extratesticular malignancy. This was 1 of the 2
false-positive DUS diagnoses of extratesticular
malignancy. The second occurred in a patient
with a pathologic diagnosis of chronic purulent
epididymitis and fibrosis.

The histologic types of testicular malignancy
identified are shown in Table 5. An example of
secondary leukemic spread to the testis is
depicted in Figure 2. Interestingly, 1 patient had
a diagnosis of bilateral testicular involvement of
non–germ cell and mixed germ cell tumors
(Figure 3). The single case of an ultrasonograph-
ically diagnosed extratesticular tumor proved to
be metastatic spread of mucinous adenocarci-
noma of the colon to the testicular cord and
tunica albuginea.

The mean age of the patients with scrotal malig-
nancy was 40 ± 17.9 years (range, 20–74 years),
and that of the patients with testicular malignan-
cy was 38 ± 17.5 years (range, 20–74 years), which
was almost twice as old as the mean age of the
patients without malignancy (21.5 ± 16.5 years;
range, 2 months–95 years; P < .0001).

The calculated performance values for DUS in
the diagnosis of testicular malignancy were 92%
sensitivity, 95% specificity, 94% accuracy, a 78.5%
PPV, and a 98% NPV (Table 4).

Testicular Hematoma
Testicular hematoma was ultrasonographically
suggested in 12 cases, 8 of which had a suspected
tear of the tunica albuginea. In all but 1 case, a
history of scrotal trauma was reported. Four of
the 12 patients were treated conservatively and
discharged after several days of hospitalization.
No long-term follow-up was available for these
patients. Eight patients underwent surgical
exploration of the scrotum: 5 for ultrasonograph-
ically suspected testicular hematoma with a tear

of the tunica albuginea and 3 indeterminate
cases in which a malignancy could not be ruled
out. Table 4 shows the surgical outcomes in this
subset of patients. Testicular hematoma was sur-
gically confirmed in 7 cases. Figure 4 shows an
example of such a case. Testicular laceration with
a tear of the tunica albuginea was confirmed in 4
cases. The single false-positive DUS diagnosis of
testicular hematoma occurred in a 37-year-old
patient in whom testicular seminoma was diag-
nosed by pathologic analysis. The calculated per-
formance values of DUS in the diagnosis of
testicular hematoma were 100% sensitivity, 98%
specificity, 98.5% accuracy, an 87.5% PPV, and a
100% NPV (Table 4).

Discussion

Acute scrotum is a diagnostic dilemma because
of the diverse etiologies and extreme local ten-
derness, which makes clinical examination very
difficult.7 The main goal is to differentiate between
surgical emergencies and nonsurgical problems.
Doppler ultrasonography is considered the pri-
mary imaging modality for such evaluations.1,8

The main diagnosis to be confirmed or ruled
out by DUS is testicular torsion, which warrants
emergency surgical intervention. In the literature,
the reported diagnostic performance values for
DUS of testicular torsion varied from 69% to 86%
sensitivity, 87% to 100% specificity, 73% to 97%
accuracy, a 100% PPV, and a 97.5% NPV.9–13 A key
difference between our study and previous works
was that a scrotal DUS examination was per-
formed in all cases after a clinical history intake
and physical examination, regardless of the
degree of clinical suspicion of testicular torsion,
and in none did surgery directly ensue. This may
account for the relatively higher sensitivity value
found in our study (94%) compared with previ-
ous reports. The high specificity value (96%) may
be attributed to the study population, composed
mainly of adolescents and young men in whom
scrotal examinations were technically adequate,
and the fact that the studies were either per-
formed or reviewed in proximity to the time of
the examinations by ultrasound-trained attend-
ing radiologists. In some instances, patients were
taken to the operating room solely on the basis of
the on-call resident’s impression, and there were

16 J Ultrasound Med 2010; 29:11–21
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Table 5. Histologic Types of Testicular Malignancy
Identified Among the Surgically Explored Subgroup
of Patients

Histologic Type n

Mixed germ cell tumor 5
Embryonal cell tumor 2
Seminoma 2
Secondary leukemic spread 2
Non–germ cell tumor 1
Necrotic specimen 1
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no instances in which the attending radiologist,
who later reviewed the images, disagreed with
the resident’s initial diagnosis.

Zini et al10 suggested that scrotal ultrasonogra-
phy should not be used as an emergency investi-
gation, and surgical exploration of the scrotum
in all cases of painful testes must be performed
urgently without a preoperative morphologic
assessment. In our institution, patients present-
ing to the ED with acute scrotum are referred
immediately to the ultrasound unit, and scrotal

DUS examinations are performed without delay.
When testicular torsion is clinically suspected,
the on-call urologist is usually present during the
DUS examination to view the images online with
the radiologist. Thus, in our experience, scrotal
DUS performed on a 24-hours basis for the
assessment of patients presenting with acute
scrotum proved to be a reliable preoperative
imaging modality. Doppler ultrasonography has
also been shown to decrease the number of
emergency surgical explorations and the length

J Ultrasound Med 2010; 29:11–21 17
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Figure 2. Acute myeloid leukemia spread to the testis. A, Gray scale transverse sonogram showing an enlarged hypoechoic testis.
B, Color Doppler image showing increased vascularity in the testis. C, Cut sections through the testis showing homogeneous tissue.
D, Histopathologic sample of the surgically removed testis showing testicular tissue infiltrated by AML cells (hematoxylin-eosin, orig-
inal magnification ×50).
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of hospital stays11 and to provide medicolegal
support in cases in which surgical exploration is
excluded.14 However, DUS should only be per-
formed as long as there is no delay to surgical
exploration. Because the information it can
provide is operator dependent, and overlaps
exist between the different entities, the diagno-
sis of torsion has to be supported by a relevant
clinical history and physical examination of the
patient, or a differential diagnosis must be sug-
gested (eg, acute epididymo-orchitis). With an
NPV of 98%, DUS can very efficiently exclude
the diagnosis of torsion. However, it should be
emphasized that the clinical history and signs
play important roles in the decision of whether
and how urgently the patient should be taken
for surgical exploration.

The presentation of testicular malignancy with
acute pain is rare and not routinely imaged
emergently. About 15% of such cases are detect-
ed incidentally when emergent scrotal ultra-
sonography is performed.15 When detected,
intratesticular lesions are more likely to be malig-
nant and should be considered as such until
proven otherwise.16 With an NPV of 98%, the
diagnosis of intratesticular malignancy can be
efficiently ruled out by DUS. There are a variety
of benign intratesticular processes, such as
hematoma, focal orchitis, abscesses, infarction,
and granuloma, which may mimic testicular
malignancy and must therefore be considered in
the differential diagnosis.17

18 J Ultrasound Med 2010; 29:11–21
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Figure 3. Bilateral testicular malignancy with a mixed germ cell
tumor of the right testis and a non–germ cell tumor of the left
testis. A, Gray scale longitudinal sonogram of the right testis
showing an intratesticular mass (arrows) with a heterogeneous
appearance. B, Color Doppler image showing minimal flow
within the mass. C, Histopathologic sample of the surgically
removed right testis showing embryonal carcinoma (EC; hema-
toxylin-eosin, original magnification ×50) (continued).
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Age is known to be a predictive factor for the like-
lihood of testicular malignancy. Intratesticular
malignancy is most common in patients aged 15
to 34 years; seminoma, the most common type of
testicular tumor, has a peak incidence at 35 to 39
years.16 The mean age of patients with testicular
malignancy in our study was considerably high-
er than that of patients without testicular malig-
nancy (38 versus 21 years). The most common
type of malignancy found was a mixed germ cell
tumor (5 patients); seminoma was found in only
2 patients, who were 36 and 37 years old.

Testicular and paratesticular metastases are
uncommon and often occur in patients with
known malignancy at an advanced stage. The

most common primary sources are the prostate,
lungs, melanoma, colon, and kidneys.17 Metastatic
spread was found in 3 patients in our study popu-
lation: 1 with metastatic spread of mucinous
adenocarcinoma of the colon (stage IIIB) to the
testicular cord and tunica albuginea and 2 with
secondary spread of acute myeloid leukemia
(AML) to the testis. Interestingly, 1 of the patients
with AML spread to the testis was known to be in
remission at the time testicular involvement was
diagnosed. Testicular relapse of AML is uncom-
mon in the absence of systemic disease, with
only 17 cases previously reported in the litera-
ture, and evidence shows that it predicts
widespread, perhaps occult, systemic disease.18

J Ultrasound Med 2010; 29:11–21 19
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F G

D E

Figure 3. (continued) D, Histopathologic sample showing a yolk sac (YS) component and mixed germ cell tumor (hematoxylin-eosin,
original magnification ×50). E, Gray scale transverse sonogram of the left testis showing a hypoechoic intratesticular mass (arrows)
with an echogenic rim. F, Color Doppler image showing flow within the mass. G, Histopathologic sample of the surgically removed
left testis showing a Leydig cell non–germ cell tumor (LC; hematoxylin-eosin, original magnification ×50).
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Traumatic acute scrotum is more commonly
due to blunt scrotal trauma.19 The current stan-
dard management of testicular injuries includes
early surgical intervention, specifically in cases of
testicular rupture and tunica albuginea disrup-
tion, to achieve a higher testicular salvage rate.8

Ultrasonography helps identify cases that require
immediate exploration when the clinical exami-
nation is inconclusive. Doppler ultrasonography
has been shown to have 71% to 100% sensitivity
and 77% to 80% specificity for testicular traumat-
ic injury.8,20,21 In our study, among the 8 patients
who underwent surgical exploration with DUS
findings suggestive of large testicular hematoma,
the diagnostic performance of DUS was higher
than previously reported, with a 100% NPV.

It is well understood that primary testicular
tumors are vascular lesions, whereas hematoma
is nonvascular. Furthermore, a relevant clinical

history (previous trauma) for the presence of
hematoma should also help delineate between
the two entities. However, 15% of testicular
tumors first present after scrotal trauma,21 and
hemorrhage from an underlying tumor may
cause a false-positive diagnosis of testicular rup-
ture and hematoma. In our study, among the 3
patients who underwent surgical exploration
with a DUS differential diagnosis of testicular
hematoma and malignancy, the histopathologic
diagnosis was malignancy in 1 case.

Our study was limited by a variety of factors,
primarily its retrospective nature and selection
bias. First, our medical institution is the single
level I trauma center in the northern region of the
country, with the highest number of ED visits22;
thus, the complexity and case variety may have
been slightly skewed and might not have been
generalized to smaller rural medical institutions.

20 J Ultrasound Med 2010; 29:11–21

Doppler Ultrasonography of Acute Scrotum in the Emergency Department

Figure 4. Testicular hematoma. A, Gray scale transverse sono-
gram showing an intratesticular mass (arrows) with a heteroge-
neous appearance. B, Color Doppler image showing a flow void
within the mass. C, Histopathologic sample of the surgically
removed testis showing localized hemorrhage (H) and peripher-
al remnant seminiferous tubules (ST; hematoxylin-eosin, original
magnification ×50).
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Second, we had no data on ED visits or hospital-
ization at other medical institutions for our pop-
ulation during the study period. Moreover,
clinical follow-up was unavailable for patients
discharged from the ED who did not return at a
later time; thus, we had no data regarding the
performance of DUS in this subgroup of
patients.

In summary, acute scrotum is a diagnostic
dilemma. The use of rapid scrotal DUS at the
point of care can be useful in the ED. The high
diagnostic performance, especially the high
NPVs for testicular torsion, malignancy, and
hematoma, validates routine use of DUS as a pre-
operative diagnostic tool in the initial triage of
patients with acute scrotum presenting to the ED. 
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