Journal of Medical and
Scientific Research

Badarkhe PA et al. ] Med Sci Res. 2025; 13(4):428-433 WWW.)msronllne.com

DOI: http://dx.doi.org/10.17727 /JMSR.2025/13-75

ORIGINAL RESEARCH OPEN ACCESS 3

Role of ultrasonography in the evaluation of testicular and
scrotal trauma: A retrospective observational study

Pankaj Asaram Badarkhe?, Sahebrao Bhumanna Kaslod'”, Payal Mahagaonkar-Badarkhe? Venkat Narsingrao Bhosle!

!Department of Radiodiagnosis, Government Medical College, Akola - 444001, Maharashtra, India
“Department of Biochemistry, Government Medical College, Akola - 444001, Maharashtra, India

Abstract

Background: Blunt scrotal trauma is a urological emergency in which clinical assessment alone may be inadequate due to
nonspecific symptoms and difficulty in localizing injury. High-resolution ultrasonography (US), often supplemented with Colour
Doppler imaging, is the primary modality for rapid evaluation. Correlation of ultrasonographic findings with surgical exploration
is essential for accurate assessment of diagnostic performance in acute scrotal trauma. This study aimed to evaluate the diagnostic
accuracy of ultrasonography in blunt scrotal trauma by comparing US findings with intraoperative observations.

Methods: This retrospective observational study included 30 male patients who presented with blunt scrotal trauma to a tertiary
care hospital between October 2023 and March 2024. All patients underwent clinical examination and high-frequency linear-probe
scrotal ultrasonography, followed by surgical exploration. Sensitivity, specificity, positive predictive value (PPV), and negative
predictive value (NPV) were calculated for haematocele, testicular rupture, tunica albuginea breach, intratesticular hematoma,
epididymal injury, and testicular avulsion.

Results: Motor vehicle accidents constituted the most common mechanism of injury (36.7%). Ultrasonography demonstrated
high diagnostic performance across most scrotal pathologies, achieving 100% sensitivity for testicular rupture, intratesticular
hematoma, epididymal injury, and testicular avulsion. Specificity varied, ranging from 72.2% for testicular rupture to 100% for
haematocele and tunica albuginea breach. Negative predictive values were uniformly high, reaching 100% for all injuries except
haematocele (83.3%).

Conclusion: Ultrasonography is a highly accurate, non-invasive imaging tool for assessing blunt scrotal trauma. Its excellent
sensitivity and high negative predictive value reinforce its role as the preferred first-line modality for guiding timely surgical

decision-making.

Keywords: ultrasonography; testicular; scrotal; trauma

Introduction and ecchymosis are nonspecific and may obscure
severe underlying injuries [4]. High-resolution
ultrasonography (US) has therefore become the first-
line diagnostic modality, offering rapid, non-invasive,
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real-time evaluation of scrotal contents with excellent
soft-tissue resolution [5]. When combined with Colour
Doppler imaging, ultrasonography can assess testicular
perfusion and differentiate between haematocele,
intratesticular hematoma, testicular rupture, testicular
torsion, epididymal hematoma, and testicular avulsion

[6].

Among the most serious complications of blunt
scrotal trauma is testicular rupture, reported in nearly
50% of significant injuries [7]. Timely diagnosis and
surgical repair ideally within 72 hours are critical for
optimizing testicular salvage. Ultrasonographic signs
suggestive of testicular rupture include heterogeneous
echotexture, contour irregularity, and discontinuity
of the tunica albuginea, while haematocele typically
appears as a complex fluid collection within the tunica
vaginalis [8]. Despite its high diagnostic performance,
ultrasonography is not infallible; false positives and
false negatives may lead to unnecessary exploration
or missed injuries. Thus, correlating ultrasonographic
findings with operative outcomes is essential to validate
its reliability in acute trauma settings [9].

This study aimed to evaluate the diagnostic accuracy of
ultrasonography in blunt scrotal trauma. A total of 30
patients presenting to the emergency department of a
tertiary care teaching hospital in Maharashtra, India,
over six months were included. All patients underwent
clinical examination, scrotal ultrasonography, and
subsequent surgical exploration, enabling direct
comparison of imaging and intraoperative findings.
Diagnostic performance was assessed by calculating
sensitivity, specificity, positive predictive value (PPV),
and negative predictive value (NPV) for key scrotal
pathologies, including haematocele, testicular rupture,
tunica albuginea breach, intratesticular hematoma,
epididymal injury, and testicular avulsion.

The findings of this study aim to reinforce
ultrasonography as an indispensable tool for timely
diagnosis and surgical decision-making in acute scrotal
trauma.

Materials and methods

This retrospective observational study was conducted
in the Department of Radiodiagnosis at Government
Medical College, Akola, a tertiary care teaching hospital
in Maharashtra, India. The study included patients
who presented with blunt scrotal trauma and received
treatment between October 2023 to March 2024.
Approval for the study protocol was obtained from the
institutional departmental ethics committee. Patient
confidentiality was strictly maintained, and all data
were anonymized before analysis.

Male patients presenting with blunt scrotal trauma,
confirmed clinically and by ultrasonographic evaluation,
and who subsequently underwent surgical exploration,
were included in the study. Patients with penetrating
scrotal injuries, pre-existing scrotal pathology, or
incomplete medical records were excluded. A total of 30
consecutive patients who met the inclusion criteria were
identified from emergency department admission logs
and surgical records. All eligible patients were evaluated
and managed during the defined study period.

The primary exposure variable was blunt scrotal
trauma, resulting from mechanisms such as motor
vehicle accidents, physical assault, accidental falls, or
sports-related injuries. Ultrasonography (US) served
as the principal diagnostic modality and was used to
identify the type and extent of scrotal injury. Surgical
exploration was performed in all cases and served as
the reference standard for diagnosis. Ultrasonographic
findings were categorized into six major types of injury:
haematocele, testicular rupture, tunica albuginea
breach, intratesticular hematoma, epididymal injury,
and testicular avulsion.

Data were retrospectively extracted from patient
medical records, operative notes, and radiology reports.
Scrotal ultrasonography was performed using a
Samsung RS80 EVO ultrasonography system equipped
with a 7.5-10 MHz high-frequency linear transducer
with Colour Doppler capability. All ultrasonographic
examinations were performed by experienced
radiologists in the Department of Radiodiagnosis.
Due to the retrospective nature of the study and
emergency setting, formal assessment of interobserver
variability was not performed. Surgical exploration was
performed under anaesthesia through a transverse
scrotal incision, and all intraoperative findings were
documented in detail. To minimize classification bias,
only patients who underwent both ultrasonography
and surgical exploration were included. Radiological
and operative findings were matched and compared
using a standardized reporting template.

All eligible cases (n = 30) during the study period were
included, representing a complete sample of scrotal
trauma admissions. Due to the descriptive nature
of the study, no formal sample size calculation was
performed.

Statistical analysis

The diagnostic performance of ultrasonography was
assessed by calculating sensitivity, specificity, positive
predictive value (PPV), and negative predictive value
(NPV)foreachcategoryofscrotalinjury.Ultrasonography
findings were compared with operative findings, which
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served as the diagnostic gold standard. All data analysis
was descriptive, and diagnostic accuracy metrics
were calculated manually based on concordance
and discrepancies between ultrasonographic and
intraoperative results.

Results

Among the 30 patients included in this study, motor
vehicle accidents were the most frequent cause of blunt
scrotal trauma, accounting for 11 cases (36.6%). This
was followed by assault-related injuries in 9 patients
(30%). Falls from height were observed in 6 patients
(20%), while sports-related injuries were the least
common, occurring in 4 patients (13.3%) (Table 1).

Table 1: Causes of blunt scrotal injuries (n=30).

Injuries Frequency (N)  Percentage (%)
Assault 9 30.0%
Motor vehicle accident 11 36.6%
Sport related 4 13.3%
Fall from a height 6 20.0%

A total of 30 patients with blunt scrotal trauma were
assessed clinically, followed by ultrasonographic
evaluation and surgical exploration. Haematocele was
themostfrequentlyidentified lesion on ultrasonography,
detected in 18 patients (60%) and surgically confirmed

in 20 patients (66.7%), with two false-negative cases.
Clinically, haematocele was suspected in only 5 patients
(16.7%), indicating that a substantial number of cases
would have been missed without imaging. Testicular
rupture was detected in 17 patients (56.7%) on
ultrasonography, while surgical exploration confirmed
rupture in 12 patients (40%), resulting in five false
positives and no false negatives. These findings suggest
that ultrasonography may overestimate testicular
rupture in certain cases (Table 2).

Tunica albuginea breach was suspected on
ultrasonography in 9 patients (30%), whereas surgical
exploration confirmed 11 cases (36.7%), indicating two
false negatives and demonstrating the limited sensitivity
of ultrasonography in detecting subtle breaches.
Testicular hematoma was identified sonographically
in 8 patients (26.7%) but confirmed intraoperatively
in only 5 patients (16.7%), resulting in three false-
positive interpretations, likely due to overlapping
sonographic features with haematocele or parenchymal
heterogeneity. Epididymal injury was suspected on
ultrasonography in 5 patients (16.7%) and confirmed
during surgery in 4 patients (13.3%), yielding one
false positive. Testicular avulsion was suggested by
ultrasonography in 2 cases (6.7%), but only 1 case
(3.3%) was confirmed surgically, resulting in one false-
positive finding (Table 2).

Table 2: Clinical, ultrasonographic, and surgical findings of scrotal injuries (n = 30).

False Positives False Negatives

Lesion Clinical Finding US Finding Surgical Finding (FP) (FN)
Haematocele 5 (16.7%) 18 (60.0%) 20 (66.7%) 0

Testicular rupture 0 (0%) 17 (56.7%) 12 (40.0%) 5 0
Tunica albuginea breach 0 (0%) 9 (30.0%) 11 (36.7%) 0 2
Testicular hematoma 0 (0%) 8 (26.7%) 5 (16.7%) 3 0
Epididymal injury 0 (0%) 5 (16.7%) 4 (13.3%) 1 0
Testicular avulsion 0 (0%) 2 (6.7%) 1(3.3%) 1 0

The diagnostic accuracy of ultrasonography was
assessed by comparing sonographic findings with
surgical exploration, which served as the gold standard.
Ultrasonography  demonstrated high sensitivity
across all categories of scrotal injury, achieving 100%
sensitivity for testicular rupture, intratesticular
hematoma (Figure 1), epididymal injury, and testicular
avulsion. Haematocele and tunica albuginea breach
showed slightly lower sensitivities of 90.0% and 81.8%,
respectively. Specificity values were also consistently
high, with ultrasonography demonstrating 100.0%
specificity for both haematocele (Figure 2) and tunica
albuginea breach, while specificity was moderately

lower for testicular rupture (72.2%) and intratesticular
hematoma (88.0%). Epididymal injury and testicular
avulsion demonstrated specificities 0f96.2% and 96.6%,
respectively, indicating excellent ability to correctly
identify patients without the condition.

Regarding predictive performance, the positive
predictive value (PPV) was highest for haematocele,
tunica albuginea breach, and epididymal injury,
ranging from 80.0% to 100.0%. In contrast, the PPV for
testicular avulsion was lower at 50.0%, likely reflecting
its rare occurrence and the increased potential for
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overdiagnosis. Negative predictive value (NPV) was
uniformly high, reaching 100% for all injuries except

haematocele (83.3%) and tunica albuginea breach
(90.5%) (Table 3).

Table 3: Diagnostic accuracy of ultrasonography compared with surgical findings (n = 30).

US finding Sensitivity Specificity PPV NPV
Haematocele 90.0% 100.0% 100.0% 83.3%
Testicular rupture 100.0% 72.2% 70.6% 100.0%
Tunica albuginea breach 81.8% 100.0% 100.0% 90.5%
Testicular hematoma 100.0% 88.0% 62.5% 100.0%
Epididymal injury 100.0% 96.2% 80.0% 100.0%
Testicular avulsion 100.0% 96.6% 50.0% 100.0%
Discussion

Figure 1: Transverse image in a patient with blunt trauma to
the scrotum showing ill-defined heterogeneous area in right
testis representing intratesticular hematoma.
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Figure 2: (a) Transverse, (b) Sagittal images in a patient with
history of scrotal trauma a 2 days ago: Note echoic collection
in left scrotal sac (arrow), representing a hematocoele.

Scrotal trauma, particularly from blunt injury, presents
a significant diagnostic and therapeutic challenge
in emergency care. Although relatively uncommon,
such injuries pose a substantial risk of complications
including infertility, chronic pain, and psychological
distress if not identified and managed promptly. In
this study of 30 patients, we evaluated the diagnostic
accuracy of ultrasonography in detecting various scrotal
pathologies by comparing sonographic findings with
definitive surgical exploration.

Our results demonstrate that ultrasonography is highly
effective in identifying scrotal injuries, particularly
haematocele, testicular rupture, and epididymal
injuries. Haematocele was the most common lesion,
with ultrasonography detecting 18 of the 20 surgically
confirmed cases, yielding a sensitivity of 90%. This is
consistent with the observations of Guichard et al. [10],
who reported a sensitivity of 87% for haematocele,
reinforcing the reliability of ultrasonography in
identifying complex fluid collections within the tunica
vaginalis. Testicular rupture, a critical consequence
of blunt trauma, was identified sonographically in
17 patients and confirmed surgically in 12. While
ultrasonography demonstrated excellent sensitivity
(100%), specificity was lower (72.2%) due to five false-
positive cases. Similar findings have been described by
Guichard et al. [10], who noted that severe contusions
may mimic rupture on imaging. Bhatt and Dogra [11]
likewise highlighted the difficulty in distinguishing
rupture from marked contusion, particularly in the
acute setting.

Ultrasonography also performed well in identifying
testicular hematomasand epididymal injuries, achieving
100% sensitivity for both. However, testicular hematoma
exhibited a moderate positive predictive value (62.5%)
due to false-positive interpretations, which may reflect
overlap with haematocele or heterogeneous echotexture
caused by contusions or infarction. Deurdulian et al.
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[12] noted that small intratesticular hematomas can be
difficult to differentiate from parenchymal disruption
without contrast-enhanced imaging. For tunica
albuginea breach, the sensitivity in our study was 81.8%,
with a specificity of 100%, indicating that while small or
subtle tears may be missed, positive findings are highly
reliable. These results align with the observations of
Guichard et al. [10], who emphasized the difficulty of
directly visualizing the tunica albuginea in the absence
of associated findings.

Testicular avulsion, though rare, is a severe form of
scrotal injury. Ultrasonography suggested avulsion in
two cases, while surgical confirmation was obtained
in only one, resulting in a PPV of 50%. Nonetheless,
sensitivity and negative predictive value remained high,
supporting the utility of ultrasonography in ruling out
avulsion. Yusuf et al. [13] have suggested that contrast-
enhanced ultrasonography (CEUS) may offer superior
assessment of tissue viability in equivocal cases. Overall,
the diagnostic performance of ultrasonography in our
study reinforcesitsrole asthe first-lineimaging modality
for scrotal trauma, particularly in emergency settings
where rapid surgical decision-making is required. The
uniformly high negative predictive values across most
injuriesunderscoreultrasonography’svalueinexcluding
significant pathology and avoiding unnecessary surgical
interventions. As noted by Churukantietal. [14] and Yagil
et al. [15], operator expertise and imaging equipment
quality significantly influence diagnostic accuracy; in
our study, this limitation was minimized by ensuring
all scans were performed or reviewed by experienced
radiologists, with surgical correlation serving as the
reference standard.

One of the major strengths of this study is the direct
comparison of ultrasonographic findings with surgical
exploration in all cases, allowing precise assessment of
diagnostic accuracy. Standardized scanning protocols
and interpretation by experienced radiologists further
strengthen the reliability of our results. However, the
study also has limitations. The sample size was relatively
small (n = 30), potentially affecting generalizability.
Additionally, the study was conducted at a single tertiary
care centre, and outcomes may differ in settings with
variable operator experience or imaging resources.
Advanced modalities such as CEUS were not utilized,
despite their reported value in improving diagnostic
accuracy in borderline cases. Overlap of multiple
injuries in some patients may also have influenced
accuracy metrics. Future research involving larger,
multicentric cohorts and the integration of advanced
ultrasonographic techniques may further validate and
enhance the role of ultrasonography in the assessment
of scrotal trauma.

Limitations: This study has certain limitations. First,
the sample size was relatively small (n = 30), which
may limit the generalizability of the results. However,
blunt scrotal trauma requiring surgical exploration is an
infrequent emergency presentation. Our study included
all consecutive eligible patients (n = 30) presenting
during the defined study period, representing a
complete sample rather than a selective cohort. Similar
diagnostic accuracy studies in acute scrotal trauma have
reported comparable sample sizes due to the rarity of
the condition. Second, Interobserver variability was not
formally assessed, which may have influenced diagnostic
accuracy estimates; however, all examinations were
performed or reviewed by experienced radiologists.
Third, the study was conducted at a single tertiary
care center, and the results may not reflect outcomes
in settings with variable operator expertise or imaging
resources. Future studies with larger, multicentric
cohorts and the inclusion of advanced sonographic
techniques could further validate and refine the role of
ultrasonography in the evaluation of scrotal trauma.

Conclusion

Ultrasonography is a highly effective, rapid, and non-
invasive imaging modality for the assessment of blunt
scrotal trauma. It demonstrates excellent diagnostic
accuracy, particularly in detecting haematocele,
testicular rupture, intratesticular hematoma, and
epididymal injuries, and provides critical information
that guides timely surgical decision-making. Although
certain injuries may yield false-positive findings, the
consistently high negative predictive value underscores
thereliability of ultrasonography in ruling outsignificant
pathology and preventing unnecessary surgical
exploration. Based on its accessibility, diagnostic
performance, and real-time capability, ultrasonography
should remain the first-line imaging modality in the
evaluation and management of acute scrotal trauma.
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