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a b s t r a c t 

A 43-year-old male presented to the emergency department with acute left testicular pain. 

Physical exam showed a tender left testicle and epididymis with mild swelling. Doppler 

and contrast enhanced ultrasound revealed a heterogeneous, avascular lesion with hyper 

vascularized surrounding. Follow-up contrast enhanced ultrasound performed a few days 

later showed persistence of the sparsely vascularized lesion with more hypoechoic echo 

structure. 

Despite the tumor markers being negative, a necrotic tumor could not be ruled out and 

a left orchiectomy was performed. Pathology report described an extensive segmental tes- 

ticular infarction with no evidence of malignant tissue. 

We present the ultrasound and pathology findings, differential diagnostic pearls and 

clinical perspective of segmental testicular infarction. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

Introduction 

Segmental testicular infarction (STI) is an uncommon condi-
tion that presents with acute or, less frequently, with recurrent
scrotal pain. It is more likely to occur in patients between the
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age of 30 and 40. [1] Physical examination can show swelling
and tenderness of the testicle but can also be completely nor-
mal. Few cases have been reported in the literature and lit-
tle is known about the etiopathology of STI. Small case series
report that most cases are idiopathic [1] although acute epi-
didymorchitis, bell-clapper deformity, [2] intimal fibroplasia
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[3] and haematological and systemic disorders such as sickle
cell disease, [4] polycythaemia and vasculitis [5 ,6] have been
identified as probable causes. Diagnosis is suspected when
a Doppler ultrasound reveals a hypoechoic testicular lesion
with absence of inner vascularity. [7] Despite testicular tu-
mour markers being negative, these radiologic findings can-
not exclude testicular tumour with intratumoral necrosis as
a differential diagnosis. Definite diagnosis can be made by
histological examination of the orchiectomy specimen; there-
fore, some experts recommend surgery. [6] With the increase
of clinical and radiological awareness, conservative manage-
ment is considered more frequently. [1] 

Case report 

A 43-year-old male with a previous medical history of anxi-
ety disorder and liver steatosis presented to the emergency
department with left testicular pain that had started 24 hours
beforehand and had intensified prior to consultation. No other
symptoms were reported. Physical examination showed a
painful and tender left testicle and epididymis with mild
swelling; no testicular or epididymal masses were palpated.
The blood test showed mild leukocytosis with neutrophilia. A
scrotal Doppler ultrasound was requested at the emergency
department to rule out testicular torsion or orchiepididymitis.

The ultrasound showed a normal right testicle and a mildly
hypoechoic, heterogeneous ill-defined lesion in the upper pole
of the left testicle. On colour Doppler the lesion showed no
inner vascularity, however, a peripheral area with increased
Doppler signal could be depicted. The rest of the testicle was
slightly hyperaemic on colour Doppler but showed normal
echo structure. The epididymis and the rest of the scrotal ul-
trasound were normal. After intravenous ultrasound contrast
material administration, the lesion showed total avascularity
without internal viable solid tissue. A peripheral hyper en-
hancing rim confirmed the presence of hyper vascular ad-
jacent parenchyma ( Fig. 1 ). (see Video, Supplemental Digital
Content 1) 

The rest of the left testicle and the epididymis were nor-
mal; therefore the diagnosis of an infarction or abscess was
uncertain and the possibility of a necrotic testicular tumour
could not be ruled out completely. As a consequence, a strict
imaging follow-up was recommended. Antibiotic treatment
was started and the patient was initially managed conserva-
tively. 

Further tests reported negative tumour markers, includ-
ing Lactate dehydrogenase, Alfa-1 fetoprotein and beta-HCG.
A thoracoabdominal CT scan showed neither signs of any un-
derlying systemic disease nor evidence of a disseminated ma-
lignancy. 

A follow-up ultrasound was performed 5 days later ( Fig. 2 ).
The lesion persisted without any reduction in size, but showed
more hypoechoic and heterogeneous echo structure and re-
mained mainly without inner Doppler signal. A minute,
slightly hyperechoic inner area could be depicted showing
Doppler signal. A repeated CEUS showed minimal vascular-
ization of the heterogeneous central areas and an otherwise
completely avascular lesion. No inflammatory changes were
detected in the rest of the testicle and epididymis. 

As the possibility of the lesion being a testicular tumour
with extensive necrosis could not be ruled out, left inguinal
radical orchiectomy was performed. 

At gross examination a brownish nodular lesion was ob-
served in the upper pole of the testis, measuring 1.7 cm.
The rest of the parenchyma and adnexal structures did not
show any change. A total inclusion of the testis was per-
formed. Microscopic studies showed a well-defined area of is-
chemic necrosis surrounded by a thin rim of sclerotic sper-
matic tubules and congestive vessels in the stroma without
significant inflammatory infiltration either in the interstitium
or in the vessels ( Fig. 3 ). The germinal cells of the tubules sur-
rounding the infarcted area were normal. In order to rule out
the presence of any germ cell neoplasia, PLAP and c-kit im-
munostains were performed, both with a negative result. 

Discussion 

While testicular torsion with total infarction of the testis is a
relatively common and well-known clinical scenario, STI is a
very uncommon pathology. The clinical presentation is char-
acterized by acute scrotal pain usually without any concomi-
tant symptoms and therefore it is clinically indistinguishable
from other causes of acute scrotum. 

Its aetiology is mainly idiopathic, but in some cases an as-
sociation can be discovered with an underlying systemic dis-
ease, e.g.. vasculitis, hypercoagulability, or a recent history of
trauma or testicular torsion. [4 ,5 ,6] An interesting finding of
the published literature is that STI is found more frequently
on the left side without a clear explanation. [7] Anatomic fac-
tors, such as venous drainage differences between the right
and left testis are likely to play a role in its pathomechanism
as it is a well-known factor in varicocele development. In the
present case, the upper third of the left testicle was affected.
It is also described in small case series that the middle or up-
per third is involved more frequently, explained by dispropor-
tional intratesticular vascular irrigation. [7] 

The diagnosis of STI can be suspected by imaging studies
with negative tumour marker results; however, the differen-
tial diagnosis usually includes testicular tumour or abscess,
depending on the clinical setting. Colour Doppler ultrasound
is the imaging technique of choice for the evaluation of painful
scrotum. 

According to Bilagi et al. [8] a typical STI appears as a soli-
tary solid wedge-shaped or round area in the testis formed
by ischemic testicular lobules. However, the grey-scale ultra-
sound appearance depends on the time elapsed between the
onset of symptoms and the moment of the US. Within the first
24 hours it can be either barely visible or almost isoechoic to
the normal testicular parenchyma and during the next few
days the lesion becomes more hypoechoic and heterogeneous.
[7] 

On colour Doppler US performed during the first 24
hours the ischemic area shows significantly diminished or
no vascularity due to the presence of viable and non-
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Fig. 1 – A. Longitudinal B mode image of the left testicle with high frequency (14 MHz) linear ultrasound array shows a 
heterogeneous ill-defined mass in the upper pole (arrows). B. Color Doppler shows no inner vascularity and a peripheral 
hyper vascularized rim. C. Contrast enhanced ultrasound image captured 45 seconds after the administration of 1.2 ml of 
microbubble contrast agent (SonoVue©, Bracco, Milan, Italy) shows total lack of enhancement of the lesion (asterisk), a 
hyper enhancing peripheral rim (arrows) and normal parenchymal enhancement of the lower testicular pole 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

viable parenchyma. At the early stage intervening vascu-
lar structures might be depicted between the avascular
parenchymal lobules, corresponding to centripetal arteries.
[9] After the first 24 hours a peripheral hyper emic rim
can be seen on colour Doppler US, which probably corre-
sponds to inflammatory changes, granulation tissue and com-
pressed parenchymal vessels. [7] In our case there were
no signs of inflammation or granulation tissue in the pe-
riphery of the lesion on microscopic examination, however,
congestive vessels and sclerotic spermatic tubules could be
depicted. 

Even though Duplex US is very sensitive in the evaluation
of vascular anomalies, [10] the increasingly available contrast
enhanced ultrasound (CEUS) is highly useful in the charac-
terization of testicular lesions. [7] Intravenously administered
ultrasound contrast agents are purely intravascular inert gas
bubbles encapsulated by a protein, lipid or phospholipid shell
with a short in-vivo lifetime that allows a continuous evalu-
ation of a lesion. [11] In focal infarction from the very acute
phase there is a diffuse hypo enhancement of the avascular
parts of the lesion which is surrounded by a discrete hyperat-
tenuating rim, corresponding to the previously described hy-
peremic tissue. CEUS is more sensitive in the detection of pre-
served viable parenchyma and shows earlier and more objec-
tive vascular changes of the whole testicle than Doppler US.
Furthermore, CEUS is especially useful for the evaluation of
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Fig. 2 – Follow-up ultrasound performed 5 days after the first examination. A-B. B mode image of the left testicle performed 

with a linear array high frequency transducer. The lesion remained stable in size but showed diffusely hypoechoic (asterisk) 
with inner isoechoic structures presenting mild color Doppler signal (C - arrowhead). On CEUS (D) (2.4ml SonoVue©
performed with a curved array ultrasound transducer (8 MHz)) the lesion remained hypo vascular with central linear 
enhancing structures (arrow). Peripheral hyper enhancing rim persisted unchanged 

Fig. 3 – Hematoxylin and eosin 4x (A), 10x (B), 20x (C) 
∗Normal parenchyma 
∗∗Transition area with sclerotic tubules and congestive vessels (arrow) 
∗∗∗Parenchyma with ischemic necrosis (infarction) 
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small testicular tumours, as these can present a falsely avas-
cular pattern on Doppler US. [7] 

If CEUS is not available, a contrast enhanced testicular
MRI could be a good alternative. However, if CEUS was previ-
ously performed, the MRI usually adds little to the diagnos-
tic workup as dynamic contrast enhanced MRI findings are
mainly superimposable to those found on CEUS. [10] On MRI
a testicular infarction shows low signal intensity on T1 and
T2 weighted images and presents diffuse hypo enhancement
with a hyper vascular rim, similar to CEUS images. In some
cases, on T1 weighted images haemorrhagic hyperintense foci
can be depicted. Fernández-Pérez et al. [10] described retrac-
tion of the tunica albuginea in chronic or advanced cases, a
sign that should be taken into account on follow-up imaging.

The list of differential diagnosis includes testicular ab-
scess, since it can have similar US and contrast enhancement
characteristics. Usually other accompanying scrotal changes
(heterogeneous hyper enhancing viable parenchyma, hyper
vascularized and thickened epididymis) along with septic lab-
oratory parameters suggest a complicated orchiepididymitis.
Furthermore, it can be challenging to differentiate from a
less vascularized or necrotic testicular tumour if the lesion
is rounded and the vascularity is not completely absent on
colour Doppler examination. [12] STI is formed by ischemic
testicular lobules; depicting a wedge-shaped or lobular mor-
phology on imaging studies is fundamental to suspect the di-
agnosis. Generally, a testicular neoplasm presents as a solid
hyper vascular nodular lesion on colour Doppler and shows
intense contrast enhancement. However, a mainly necrotic or
scarcely vascularized focal tumour can mimic a segmental in-
farct in its early phase with viable parenchymal indentation. 

The burned-out testicular tumour (BOTT) is described as
a spontaneously and completely regressed germ cell tumour,
which usually presents at the stage of metastases. It is a rare
clinical presentation that is found in approximately 10% of
patients initially diagnosed of primary retroperitoneal ger-
minal cell tumour. [13] The physiopathology of BOTT is still
unknown but an immune-mediated response has been pro-
posed, or -due to the high metabolic rate of the tumour -
outgrowing of the blood supply could also explain the ab-
sence of remaining viable tumour. [14 ,15] ultrasound findings
of a burned-out testicular tumour may show loss of testicu-
lar homogeneity, non-specific hypovascular, hypoechoic areas
within the parenchyma, focal areas of calcification, microlithi-
asis and testicular atrophy. [16] CEUS may show reduced en-
hancement of the entire testis and lack of vascularization
of the ill-defined lesion. [17] Few cases have been described
presenting with testicular mass without metastasis. [18] This
possibility made the differential diagnosis with STI challeng-
ing in our patient. Histologic analysis of burned-out testicular
tumours shows mainly a central scar formation surrounded
by inflammation, presence of siderophages and coarse tubu-
lar calcifications with peripheral intratubular germ cell neo-
plasia. 

In our case the histological findings excluded the burned-
out tumour because there was no central scar but only an in-
farcted area with ghost tubules containing shadows of identi-
fiable normal germ cells. Moreover, there were no significant
inflammatory infiltrate, calcifications and intratubular germ
cell neoplasia within the lesion or in the surrounding tissue. 
In cases with low clinical and radiological tumour suspi-
cion, in addition to negative testicular tumour markers, a close
follow-up has been proposed as a safe option. [1 ,8] After no
signs of resolution on a strict follow-up exam and/or persis-
tent diagnostic doubt, partial or total orchiectomy is usually
performed and the final diagnosis of the benign disease is
based on histopathology. 

Conclusion 

Awareness of STI in the correct clinical scenario with nega-
tive tumour markers, typical US and CEUS findings may allow
a conservative management avoiding orchiectomy. If the pos-
sibility of a necrotic tumour cannot be ruled out on follow-up
imaging, orchiectomy is usually performed. 
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