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	 Summary
	 Background:	 Extravaginal testicular torsion (ETT), also called prenatal or perinatal, occurs prenatally and is 

present at birth or appears within the first month of life. It has different etiology than intravaginal 
torsion, which appears later in life. Testicular torsion must be taken into consideration in 
differential diagnosis of acute scrotum and should be confirmed or ruled out at first diagnostic step. 
Ultrasonography is a basic imaging modality, however diagnostic pitfalls are still possible. There is 
still wide discussion concerning management of ETT, which varies from immediate orchiectomy to 
conservative treatment resulting in testicle atrophy.

	 Material/Methods:	 In this article we present ultrasonographic spectrum of ETT in neonates, which were diagnosed 
and treated in our hospital during the last 8 years (2008–2015), in correlation with clinical and 
intraoperative findings.

	 Results:	 Thirteen neonates with ETT were enrolled in the study – 11 patients with a single testicle affected 
and 2 patients with bilateral testicular torsion. Most common signs on clinical examination were: 
hardened and enlarged testicle and discoloration of the scrotum. Most common ultrasonographic 
signs were: abnormal size or echostructure of the affected testicle and absence of the blood flow 
in Doppler ultrasonography. In 3 patients ultrasound elastography was performed, which appeared 
very useful in testicle structure assessment.

	 Conclusions:	 Testicular torsion may concern boys even in the perinatal period. Ultrasonographic picture of acute 
scrotum in young boys may be confused. Coexistence of the abnormal size or echostructure of the 
torsed testicle with absence of the blood flow in Doppler ultrasonography appear as very specific 
but late ultrasonographic sings. Ultrasound elastography may be a very useful tool for visualisation 
of a very common clinical sign – hardening of the necrotic testicle.
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Background

Extravaginal testicular torsion (ETT), also referred to as 
prenatal or perinatal, is a rare cause of acute scrotum in 
early childhood. The torsion occurs during pregnancy 

(antenatal torsion) or within one month after birth (post-
natal torsion) [1]. Apart from clinical examination, Doppler 
ultrasonography constitutes the ground for diagnostics. 
The current paper presents our own experience with 
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diagnosing extravaginal testicular torsion with the use of 
ultrasonography.

Material and Methods

Thirteen boys were treated between 2008 and 2015 in our 
hospital due to extravaginal testicular torsion. In 10 of them, 
clinical symptoms were observed immediately after birth, 
and in 3 cases the symptoms occurred within the first month 
of life. The most frequently observed clinical symptoms in 
the first group included: increase in the consistency of the 
testicle (testicle that is „hard” in palpation) and livid colour 
of the scrotum (Figure 1A). The symptoms of acute scrotum, 
i.e. swelling, redness and pain of the scrotum on palpation, 
prevailed in the second group. In total, 15 cases of testicu-
lar torsion were analysed. In 7 patients, the affected testicle 
was the right one, in 4 cases – the left one. Bilateral torsion 
was observed in 2 patients. Preliminary diagnosis was made 

on the basis of the clinical examination performed by the 
paediatric surgeon. Ultrasonography was performed in all 
cases and it showed: reduction in blood flow or absence of 
blood flow in Doppler examination (10 testicles), inhomoge-
neous echogenicity of the testicle with hypoechoic necrotic 
areas (7 testicles) (Figure 1B), enlargement of the scrotum (7 
testicles), thickening of testicular tunicae (7 cases), hydrocele 
of the testicle (6 cases). In 4 cases, the testicles were small 
with mixed echogenicity areas (hypo- and hyperechogenic), 
which suggested atrophic transformation. In 4 cases ultra-
sonography revealed physiological echostructure of the tes-
ticle – in 2 cases of prenatal torsion and 2 cases of postnatal 
torsion (in 3 cases in this group there was no unequivocal 
ultrasonographic statement whether the blood flow was pre-
sent in the testicles, in the fourth case the testicular flow 
was increased over the course of acute torsion).

All boys underwent emergency surgery immediately after 
the diagnosis was established. Surgical protocol included: 
orchiectomy of the testicle affected by the torsion with 
fixation of the other testicle (5 cases) (Figure 1D), orchiec-
tomy without the fixation of the other testicle (7 cases) and 
the removal of both necrotically altered testicles (1 case). In 
one patient with bilateral torsion, the testicle with features 
of haemorrhagic necrosis was removed, and the other, 

Figure 1. �Newborn in the 1-st day of life with swelling and redness 
of the right hemi-scrotum (A). Ultrasonography revealed 
enlarged and heterogenous right testicle (B), without blood 
flow in Doppler ultrasonography (C). Intraoperative findings 
confirmed right testicle necrosis (D). For comparison – 
normal left testicle in the same patient, with blood flow 
visualized in several vessels (E).
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atrophied one, was left and fixated due to the possibility of 
preserving endocrine function.

Discussion

Extravaginal testicular torsion occurs rarely, its incidence 
is estimated at 6: 100.000 [2–4]. Its aetiology has not been 
clarified yet, it has been suggested that there is a relation-
ship between the increased mobility of the testicular tunica 
vaginalis in relation to the wall of the scrotum [5-6], related 
to the lack of fixation that occurs a few weeks after birth. 
This mechanism is different from the intravaginal torsion 
that develops at later stages of life – the testicle undergoes 
torsion inside the fixated tunica vaginalis (Figure 2).

In most cases, the torsion develops prenatally (antenatal 
torsion), and the testicle undergoes irreversible necro-
sis [6]. Increased consistency („hardness”) of the testicle is 
the dominating symptom in the clinical examination per-
formed after birth [7]. Different clinical course is observed 
in cases in which the torsion develops postnatally (postna-
tal torsion). This condition requires urgent diagnostics and 
surgical treatment, but general symptoms such as pain or 
irritability of the child are not characteristic and may delay 
the delivery of the correct diagnosis. Attention should be 
paid to local symptoms such as swelling, redness or pain on 
palpation of the scrotum.

Testicular torsion, testicular tumour, orchitis and epidi
dymitis, inguinal hernia with or without the incarceration 
of intestinal loops, testicular hydrocele, and testicular hae-
matoma should be included in differential diagnostics of 
pathological lesions of the scrotum in neonates [5,8].

Acute torsion requires urgent surgical intervention. 
Ischemia of the testicle leads to the development of 
irreversible alterations within a short period of time. 
Spermatogenesis is lost within 4–6 hours, and 12 hours 
after torsion Leydig cells that are responsible for testoster-
one production undergo destruction [9,10].

However, there is no established management protocol in 
case the torsion and irreversible necrotic alterations have 

already developed earlier in prenatal period. Depending on 
the centre, the management varies and includes immedi-
ate removal of the necrotic testicle or conservative treat-
ment with keeping of the gonad [3,9,11–15]. Some authors 
suggest that the altered testicle should be left in place as 
trace endocrine function may be preserved, even if vascu-
lar flow is not observed in diagnostic imaging. The argu-
ment for testicle removal is the possibility of a generalised 
infection of the neonate, as well as possible production of 
antibodies that may destroy the other, healthy testicle [16]. 
Amputation of the necrotic testicle is the standard proce-
dure at our centre.

Colour Doppler ultrasonography is frequently consid-
ered conclusive in the diagnostic process [4,8] (Figure 1C). 
It should be underlined, however, that even in healthy 
boys the evaluation of blood flow in testes may be diffi-
cult [17]. The absence of blood flow in Doppler examina-
tion was unequivocally determined in our material only in 
those cases in which morphological changes of the testicle 
were observed (distinct change in echostructure or size of 
the testicle). In other cases, the assessment of blood flow 
was not reliable, as in the neonatal period testicular blood 

A B C

Figure 2. �Testicular torsion anatomical background: (A) normal structures of the scrotum, (B) extravaginal testicular torsion (with tunica vaginalis 
involvement), (C) intravaginal testicular torsion (within tunica vaginalis). Prepared by Dr. Agnieszka Kalicka.

Figure 3. �A One-day-old newborn with suspected prenatal 
testicular torsion. Ultrasonography revealed enlarged 
and heterogenous right testicle. Elastography revealed 
abnormal structure of the right testicle – stiffer peripheral 
part with soft-tissue central part (hard tissues are displayed 
in blue, soft tissues – in red).
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flow, even in healthy boys, is weakly visible (it also applies 
to older boys in the first years of life). The value of the 
Doppler examination also depends on the class of the ultra-
sonography device – more credible outcomes are achieved 
if high-class equipment is used (Figure 1E). It seems that 
unequivocal diagnosis of testicular torsion in young boys 
can be made if such symptoms as the change in echostruc-
ture or size of the testicle, and reduction in blood flow or 
even no blood flow are observed (even though these are 
late symptoms and in ambiguous cases they should not 
delay surgical intervention!).

Increased hardness in clinical examination is the most 
frequently observed clinical symptom of a necrotic testi-
cle after torsion. The examination that includes elasto-
graphic assessment may be used for a more precise eval-
uation of the structure of the testicle (Figure 3). Such an 
examination, performed in our material in three patients, 

confirmed the changes in consistency and structure of the 
gonad. The evaluation of the usefulness of this method 
and determination of diagnostic criteria requires further 
research based on a larger number of cases.

Conclusions

Testicular torsion can occur in boys in the perinatal peri-
od. The basic aim of diagnostic imaging in cases of scrotal 
pathology is the exclusion of testicular torsion. However, 
in many cases the picture can be equivocal. The diagnosis 
of testicular torsion with the use of ultrasonography can be 
made if symptoms such as changes in echostructure or size 
of the testicle are observed concurrently with reduction or 
lack of the blood flow. Elastography may be useful in order 
to visualise the most frequent clinical symptom – increased 
hardness of the necrotic testicle. Management protocol for 
these patients is still a topic for debate.
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