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AHHOTALUMA

Pa3pbIB AiMuKa, BO3HUKLUMIA B pe3ynbTaTe Tynoi TpaBMbl MOLLOHKM, XapaKTepu3yeTcs noBpexaeHueM benoyHon 0bonou-
KM, 4TO MPUBOAMT K 3KCTPY3UM CEMEHHBIX KaHanbLEB.

MeTonpl BU3yanu3aumm, B HaCTHOCTU YNbTPa3ByKOBOE UCCE0BaHME, UrPaloT BaXHENLLYI0 posib B OLEHKe TpaBMbl Mo-
LIOHKY U NO3BOJIAKT ONpeSenuTb AaNbHEMLLYIO TAKTUKY BeJEHUS NaLUMeHTa — KOHCEPBATUBHOE JIEYEHUE MW XUPYPrUYecKoe
BMeLUaTeNbCTBO. YNIbTPa3BYKOBOE UCCNEf0BaHWe B CTaHAAPTHOM B-pexuMe 1 LBETOBOE AONNNEPOBCKOE KapTUPOBaHHe SiB-
NAKOTCA OCHOBHBLIMM METOAaMU BU3YaNn3aLuy NpU OLEHKe TPaBMbI AMYKA, OHAKO ManoMH(pOPMAaTUBHbI B OTHOLIEHUU CTe-
MeHun ero noBpexaeHns. Hambonee BaHON MHDOPMaLMe NS XMpypra ABNSIOTCA LeNoCTHOCTb UK paspbiB 6esiouHoi 0bo-
JIOYKY W CTEMeHb MOBPEXAEHNUS IU3HEHHO BaXKHBIX TKaHe! Andka. O NocnegHeM CNOXHO CYAMUTb, UCXOAS JIMLLb U3 JaHHbIX
CTaHAapTHOW ynbTpacoHorpadmm, No NpUYMHE TMNEPBACcKYNAPU3aLMKM MUYKA, BO3HUKAIOLLEN BCEACTBUE OTEKA, HapyLualo-
LLLero COCYAMCThINA KPOBOTOK. B cryyae COMHUTENBHBIX pe3ynbTaToB LBETOBOMO AOMNMIEPOBCKOr0 KapTUPOBaHWS HeobxoauMo
npuberatb K fipyrMM COBPEMEHHBIM METOAaM BU3yanu3aLmm, B YaCTHOCTU K YNbTPa3BYKOBOMY UCCNEA0BaHMIO C KOHTPACTHbIM
yCuiieHMeM, No3BONSIOLLMM OMPeaensTh KU3HeCnocoOHOCTb TPaBMUPOBAHHOMO AUKa.

B maHHOM cTaTbe OMUCLIBAETCA KIMHUYECKWA Clyyai Tynoi TpaBMbl AinyKa y 15-netHero ¢ytbonucra.

KnioueBble cnoBa: paspbiB AWYKa; TpaBMa MOLLOHKM; LiBETOBas LOMM/IEPOBCKas YNbTpacoHorpadus; ynbTpasByKoBoe
UCCNe0BaHNe C KOHTPACTHBIM YCUNIEHNEM; KIMHUYECKUI Ciyyail.
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Testicular rupture in a young patient:
diagnostic value of contrast-enhanced
ultrasonography

Laura Eusebi', Maria T. Paparella?, Andrea Marconi®, Giuseppe Guglielmi? *

! Radiology Unit, “Carlo Urbani” Hospital, Jesi, Italy

2 Department of Clinical and Experimental Medicine, Foggia University School of Medicine, Foggia, Italy
3 Department of Urology, “Carlo Urbani” Hospital, Jesi, ltaly

“ Radiology Unit, Barletta University Campus UNIFG, “Dimiccoli” Hospital, Foggia, Italy

ABSTRACT

Testicular rupture after a blunt scrotal trauma is characterized by tearing of the tunica albuginea that result in the extrusion
of the seminiferous tubules.

Imaging, particularly ultrasonography, plays a crucial role in the assessment of scrotal trauma and directs patient
management toward conservative or surgical treatment. Conventional B-mode and color Doppler ultrasonography are the main
imaging techniques in the evaluation of the testicle in trauma but may underestimate the extent of injury. The most important
information for the surgeon is the integrity or interruption of the tunica albuginea and the extent of vital testicular tissue.
The latter is often difficult to assess with conventional ultrasonography because the injured testicle is often hypovascular
even in vital regions due to testicular edema that compromises vascular flow. The selective use of advanced techniques such
as contrast-enhanced ultrasonography is important in identifying testicular viability when color Doppler ultrasonography is
equivocal.

This case report describes the evaluation and management of a blunt testicular trauma in a 15-year-old football player.
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BACKGROUND

Scrotal trauma in young men accounts for less than
1% of all trauma-related injuries [1]. Testicular ruptures
are seen in approximately 1.5% of cases of blunt scrotal
trauma [2]. Less than 60 cases have been reported over the
past decade [3]. The testicles are protected in their mobility
within the scrotum by the tunica albuginea, laxity of the
overlying skin, and contraction reflex of the cremasteric
muscles. The tunica albuginea, with its great tensile
strength, plays a crucial role in protecting the testicle; it can
withstand a force of up to 50 kg without breaking [2]. The
laxity of the genital skin can protect the underlying organs
from blunt trauma allowing them to slip away from the point
of contact; nevertheless, excessive skin laxity can lead to
serious injury if the genital skin remains trapped in rotating
machinery, causing avulsion and rupture of one or both
testicles [4]. Sports activities account for more than 50% of
all cases of testicular injuries, and motor vehicle collisions
is another cause of scrotal trauma [5, 6]. Blunt injuries are
noninvasive injuries due to the high energy transferred
during contact with a solid object (e.g., from a kick in the
groin or from the impact of a baseball or hockey bat). The
main injury mechanism is the crushing of the testicle against
the pubic symphysis or between the thighs. In most men,
the right testicle is injured more frequently because it has
an anatomical position slightly higher than that of the left
testicle [7]. Scrotal trauma causes hemorrhage and infarction
of the testicular parenchyma, which could lead to necrosis.
In severe injuries, the disruption of the tunica albuginea
accompanied by parenchymal protrusion can occur. It
represents an indication for urgent surgery to salvage the
testis [8]. Moreover, early repair is crucial, as rupture can
damage the blood-testis barrier, with subsequent antibody
formation against sperm cells leading to infertility [9]. This
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case study describes the evaluation and management of a
blunt testicular trauma in a 15-year-old football player.

DESCRIPTION OF THE CASE

A healthy 15-year-old male teen was hit in the scrotum
with a kick in the groin during a football match. He had an
immediate and severe pain. After a few hours, although
symptoms had improved, he presented to our emergency
department with persistent swelling and purplish
discoloration of the left scrotum. He did not report any
other injuries. The genitourinary examination revealed that
the left hemiscrotum was about two times larger than
the right with severe ecchymosis. The left testicle was
difficult to palpate because of pain and swelling, whereas
the right testicle had a normal size and did not reveal
any palpable abnormalities. The cremasteric reflex was
not elicited on the left side. Scrotal ultrasonography (US)
showed moderate scrotal edema and hematocele with a
discontinuity in the tunica albuginea characterized by an
abnormal contour (Figure 1). Color Doppler US (CDUS)
documented a loss of vascularization in the upper pole
that extruded into the broken portion of the testicle of
approximately 2.5 cm (Figure 2) but no evidence of
torsion or infarction. Urology consultation was requested,
and a contrast-enhanced US (CEUS) was performed,
which confirmed the diagnosis of testicular rupture and
determined the amount of the vital parenchyma (Figure 3).
The patient was hospitalized for urgent examination of
the left hemiscotum based on the US results. During
surgery, a large hematocele was evacuated, and a closer
inspection of the testicle revealed a lesion of the tunica
albuginea. Primary closure of the tunica was performed
(Figure 4). The patient made an uneventful recovery, and
he was discharged after 4 days.

Figure 1. B-mode ultrasonography images. (a) Interruption of the tunica albuginea with the protrusion of echogenic material (arrow) that
represents an index of breaking. (b) Hematocele of moderate size (arrow) and a heterogeneous appearance of testicular parenchyma,

attributable to an intratesticular contusion.
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Figure 2. Color Doppler ultrasonography image showing an
irregular testicular morphology with an avascular area at the
breaking point (arrow).

DISCUSSION

The differential diagnosis of scrotal lesions includes
epididymitis, orchitis, incarcerated inguinal hernia, testicular
infarction, testicular fracture or rupture, testicular torsion,
appendicular torsion, dislocated testicles, hydrocele, or
hematocele [10]. CDUS is the first-line imaging modality
for studying traumatic pathology of the scrotum according
to the guidelines of the European Association of Urology
[11]. Thus, evaluating vascular perfusion and testicular
integrity is important to distinguish testicular rupture
from other lesions. Using modern ultrasonic equipment,
sensitivity and specificity of 95%—-100% are now possible
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for the diagnosis of testicular rupture [12]. The normal
tunica albuginea appears as a thin hypoechoic line
surrounding the testicular parenchyma. It can be difficult to
appreciate it in the presence of hematocele. The regularity
of the testicular contour should be checked in addition
to the integrity of the tunica albuginea. Essentially, when
testicular rupture occurs, the testicle loses its normal oval
morphology because of parenchymal extrusion [13]. Thus,
the irregularity of the testicle’s morphology is an indirect
sign of ruptured tunica albuginea. Additional US findings
include heterogeneous echotexture, rupture of the vaginal
tunic, fracture lines through the testicle, decrease or loss of
blood flow, scrotal thickening, and hematocele formation.
CDUS is indispensable in the evaluation of a post-traumatic
scrotum [14] since the rupture of the tunica albuginea is
always associated with a rupture of the tunica vasculosa
(composed of capsular arteries), resulting in a loss of the
vascular signal of the underlying parenchyma. This aspect
is extremely important because it can help determine the
viability of the testicular parenchyma [15]. However, CDUS
can be equivocal in acute cases because it may not detect
low-flow states, particularly in pediatric patients [16], and
is considered unreliable in defining ischemia [17] that could
cause a delay in appropriate surgical treatment. CEUS can
be proposed in cases where conventional US diagnosis
remains inconclusive. CEUS is very sensitive to reveal the
parenchymal vascularity and its changes in the damaged
testicle [18]. The official guidelines of the European
Federation of Societies for Ultrasound in Medicine and
Biology describe the usefulness of CEUS in many areas [19].
Usually, 4.8 mL of SonoVue™ (Bracco Spa, Milan) is used.

Figure 3. Contrast-enhanced ultrasonography image determines the extent of vital parenchyma, helping in the preoperative decision-
making process, and allows the recovery of vital testicular tissue, avoiding the need for orchidectomy.
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Figure 4. Intraoperative images. (a) Confirmed rupture of the tunica albuginea. (b) Primary albuginea closure.

Contrast agents for CEUS examination are not nephrotoxic,
the phospholipidic shell is metabolized by the liver, and the
sulfur hexafluoride gaseous component is exhaled through
the lungs. The technique can be performed in patients with
kidney failure and does not require previous laboratory tests.
In addition, ultrasonic contrast agents (UCAs) have a lower
risk of adverse reactions than contrast agents commonly
used in computed tomography and magnetic resonance
imaging. The CEUS is also inexpensive, fast, portable,
repeatable, and safe with multiple injections, all without
radiation exposure [20]. The arterial phase in CEUS is the
most important tool of the examination. The testicle and
epididymis enhance quickly, but it can vary from individual
to individual. Arteries enhance first, followed in seconds by
the reinforcement of the entire parenchyma. The scrotal wall
tends to enhance lesser than the content. The enhancement
decreases in a variable period usually 3 min. The normal
testicular parenchyma is homogeneous with an echogenic
surface line indicating the tunica albuginea. On CEUS, the
testicle should enhance homogeneously with a striated
pattern representing UCAs within the normal intratesticular
vascular anatomy [20]. CEUS more clearly depicts the
fracture lines, interruption of the tunica albuginea, and
both intratesticular and extratesticular hematomas [21].
It can assess exact extent of viable testis, allowing the
urologist to decide when the partial salvage of the organ
is a good solution [22]. In addition, small testicular tumors
may appear avascular in CDUS; thus, the differentiation of
infarction can be difficult. CEUS can distinguish vascularized
from non-vascularized focal testicular lesions, which help
exclude malignancy. Finally, the Scrotal and Penile Imaging
Working Group of the European Society of Urogenital
Radiology provided position statements with the aim of
guiding the use of imaging, especially multiparametric
US, in scrotal trauma. Accordingly, CEUS can be used to
identify the presence or absence of flow when CDUS is
not diagnostic; identify testicular ruptures, fracture lines,
hematomas, and ischemic changes in equivocal cases in
conventional US; and distinguish between avascular and
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poorly vascularized lesions, to differentiate hematomas
from tumors [23].

CONCLUSION

Scrotal US is the first-line imaging modality for the
diagnosis of testicular trauma. Currently, CEUS is the first-
line imaging modality for studying the traumatic pathology
of the scrotum. CEUS has the potential to become an
indispensable tool in the assessment of acute scrotal
trauma, providing accurate and diagnostic imaging and
helping increase the confidence of the doctor. The use
of contrast media in US may be an optimal solution for
a prompt resolution of equivocal US findings, combining
the facility of US and information on the parenchymal
vascularity offered by CEUS. This is particularly relevant
for the surgical decision as to whether or not to undertake
emergency surgery and, above all, whether the affected
testicle is salvageable. The current management strategy
for testicular rupture is surgical exploration and repair
within 72 h to maximize the rescue.
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