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Abstract

Overview

a) Acute Epididymo-Orchitis (EO), Testicular Torsion (TT), and Torsion of Testicular Appendages (TTA) can have a common 
presentation of pain.

b)	 Distinguishing	between	acute	EO	and	TT	is	important	because	their	treatments	differ	significantly	[1,2].

Study Objective

To	compare	historical	features,	physical	examination	findings,	and	testicular	color	Doppler	ultrasound	in	pediatric	patients	with	
EO, TT, and TTA.

Methods

A retrospective review of patients with the diagnosis of EO, TT, or TTA at Children’s Hospital in a Low-Middle Income country 
(LMIC).
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Introduction
Acute	 scrotum	 is	 defined	 as	 a	 painful	 acute	 swelling	 of	 the	

scrotum or its contents, which is followed by local symptoms of 
the	 scrotum	or	 its	 contents	 [3].	Due	 to	 its	 various	 etiologies	 and	
overlapping clinical presentations, it poses a diagnostic dilemma 
[4].	TT,	EO,	 and	TTA	are	 the	 three	most	 common	causes	of	 acute	
scrotum	in	children	below	25	years	age	[5].	Among	the	causes	of	
acute	scrotum	TT	is	the	one	that	must	be	ruled	out	first,	as	delay	in	
the treatment leads to irreversible testicular necrosis thus the need 
for	early	identification	and	surgical	intervention	is	important	[6].	It	
is suggested that onset of irreversible ischemia sets in at around 6 
h therefore early surgical intervention is of paramount importance 
in	TT.	Signs	of	testicular	loss	will	appear	over	24	h	[7].	However,	it	
can	be	extremely	difficult	to	differentiate	between	causes	of	acute	
scrotum on clinical examination alone, especially between TT and 
EO, thus the need of a Doppler ultrasound study as a supplement to 
a scrotal examination when diagnosis of EO is equivocal as toll to 
rule	out	torsion	[8].

Study Objective
Acute EO, TT, and TTA can have a common presentation of pain. 

Distinguishing between acute EO and TT is important because 
their	 treatments	differ	 significantly.	The	objective	of	 our	 study	 is	
to	compare	historical	features,	physical	examination	findings,	and	
testicular color Doppler ultrasound in pediatric patients with EO, 
TT, and TTA. Further to determine if physical examination is helpful 
in distinguishing between EO, TT, and TTA.

Methods
A retrospective review of patients with the diagnosis of EO, TT, 

and TTA at Children’s Hospital in a Low-Middle Income country 
(LMIC).

Results
Ninety patients were included in the study (55 with EO, 22 

with TT, and 13 with TTA). Historical features did not differ among 
groups except for duration of symptoms. Of 22 patients with TT 
all	had	an	absent	cremasteric	reflex	and	tenderness	unrelieved	by	
scrotal elevation. When compared with the TT group, patients with 
EO	had	a	tender	testicle	 in	69%	and	an	absent	cremasteric	reflex	
in 14%. 52 (96%) patients with EO had tender epididymis and 38 
(69%) had scrotal erythema/edema. By comparison, 7 (31%) and 9 
(40%) patients with TT had tender epididymis or scrotal erythema/
edema, respectively. Color DU showed decreased or absent blood 
flow	in	18	patients,	16	of	whom	were	diagnosed	with	TT.	18	out	of	
22 patients with TT had a salvageable testicle at the time of surgery.

Conclusion
The physical examination is helpful in distinguishing between 

EO, TT, and TTA. Patients presenting with a tender testicle and an 
absent	cremasteric	reflex	were	more	likely	to	have	a	TT	rather	than	
EO	 or	 TTA.	 An	 absent	 cremasteric	 reflex	 was	 the	most	 sensitive	
physical	 finding	 for	diagnosing	TT.	Color	Doppler	ultrasound	 is	 a	
useful adjunct in the evaluation of the acute scrotum when physical 
findings	are	equivocal.

Discussion
The management of acute scrotum might be more challenging 

today than a decade ago, when urgent surgical exploration was 
the “method of choice” to investigate and treat almost any acutely 
swollen or painful scrotum. 22/90 (24.44%) of children in our 
study had TT, which constitutes an absolute indication for surgery. 
EO was found in 55/90 children (61%) and TTA in 14.44% of the 
cases.	Anderson	and	Giacomantonio	[9]	found	TT	in	23%	of	their	
48 patients below the age of 15 years. Caldamone and associates 
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[10]	reported	a	similar	25%	incidence	of	TT	in	their	150	patients,	
also	 including	 young	men	 (age	 range	 0-21	 years).	 These	 figures	
are consistent with our own. Other studies have shown varying 
distributions of diagnoses associated with acute scrotum: Lewis 
and	Bukowski	[11]	found	TT	in	16%,	TTA	in	46%	and	EO	in	35%	
of 238 patients below the age of 19 years. Kadish and associates 
[12]	reported	a	high	incidence	of	EO	(71%),	but	low	incidences	of	
TT (14%) and TTA (14%) in their study of 90 patients (0-18 years). 
The diagnoses in that study, however, were based mainly on clinical 
or	 ultrasound	 findings	 and	 only	 some	 of	 the	 patients	 had	 been	
operated on.

The higher incidences of EO may be explained by diagnostic 
difficulties	 in	 distinguishing	 EO	 from	 TTA	 by	 ultrasonography.	 A	
necrotic	appendix	gradually	causes	inflammation	in	the	surrounding	
tissues, mimicking EO. The yearly incidence of testicular torsion is 
estimated	at	1:4000	males	younger	than	25	years	[13].	There	are	two	
distinct peaks of incidence in newborns and in teenagers (between 
12-16	years)	[14].	 In	comparison,	 inflammatory	scrotal	disorders	
are	more	 common	 than	 torsion	 [15].	 Neonatal	 testicular	 torsion	
is thought to occur because of general laxity of the gubernacular 
attachment	of	the	testis	to	the	scrotal	floor	[16].	Changes	in	tissue	
and testicular function are closely related to the duration of torsion. 
Several studies suggest that testicular salvage rate is approximately 
80% if operated within six hours of the onset of pain and about 
20% if operated around ten hours. Salvage is negligible in those 
operated	on	after	24	hours	[17].	EO	is	seen	in	young	adults	most	
commonly between 19 to 35 years of age, although it is not unusual 
to encounter infants, adolescents, and older men presenting with 
this	malady	[18].	Except	for	scrotal	pain	as	such,	clinical	status	and	
a history were of questionable value in decision-making.

Although pain was a leading symptom in TT, it was complained 
of by 88% of boys more than one year of age. When examining 
children, it is important to recognize that absence of pain does 
not exclude possibility of TT in a swollen scrotum. Sudden scrotal 
pain caused by TTA was probably of lesser degree than pain caused 
by TT. Although operative treatment of AT is not imperative, it is 
acceptable since morbidity is diminished compared to conservative 
treatment	with	 anti-inflammatory	 analgesics	 and	 rest.	 Our	 study	
also showed that all testicles with torsion were salvaged when the 
blood supply was restored within six hours. Similar frequencies 
of salvage have been reported in other studies. Based on these 
findings	we	strongly	recommend	urgent	surgical	exploration	in	all	
patients whose severe scrotal symptoms have lasted less than six 
hours. It is as important to the primary medical care system as to 
the surgery unit to realize that acute scrotum is still an emergency.

Clinical Presentation in Our Study
In our study, the most common signs and symptoms are 

tenderness, erythema, and edema. When compared with the TT 
group, patients with EO had a tender testicle in 69% and fewer 
patients	 with	 EO	 had	 an	 absent	 cremasteric	 reflex.	 52	 (96%)	
patients with EO had tender epididymis and 38 (69%) had scrotal 

erythema/edema. By comparison, 3 (23%) and 9 (40%) patients 
with TT had tender epididymis or scrotal erythema/edema, 
respectively. Different studies reported common symptoms in 
different occurrence percentages. In 2015, Wael Mohammed et 
al., found that pain and swelling were the most common signs and 
symptoms	in	the	percentage	of	90.8%,	whereas	Ibrahim	et	al.	[19].	
Most patients experienced a sudden onset of pain (overall, 76.3%; 
TT, 84.6%; TTA, 87.5%; and EO, 63.3%). Other research indicated 
that nausea, vomiting, and low-grade fever are the most common 
signs and symptoms of TT. The hemiscrotum of the affected side 
is	 usually	 swollen	 and	 inflamed	 during	 physical	 examination,	
accompanied	 by	 an	 absent	 cremasteric	 reflex	 and	 tenderness	
unrelieved	by	scrotal	elevation	[20].

The	 length	 and	 torsion	 degree	 influence	 testicular	 salvage.	
If the testicle is explored within 6 h from the onset of symptoms, 
the salvage rate can be as high as 100%. The rates of testicular 
salvage decrease to 70% if intervention is performed within 6-12 
h, whereas it will decrease to 20% if intervention is performed 
within 12-24 h. In this study, 18 out of 22 patients with TT had a 
salvageable testicle at the time of surgery mostly performed within 
8-12	h	from	symptom	onset.	This	finding	is	in	agreement	with	the	
previously reported study by I. Alsbou in 2012, who claimed that 
the primary explanation for such an outcome may be a delayed 
presentation to the hospital requesting proper management. 
However, most reports suggest early exploration in all cases to 
ensure	optimum	testicular	salvage	[21].	The	optimal	treatment	for	
TT patients entails early diagnosis and surgical intervention.

The surgical techniques used are scrotal exploration, 
orchidectomy for nonviable testicles, detorsion and orchidopexy for 
a viable one, and contralateral orchidopexy. The patient’s medical 
history, physical examination, and imaging procedures, such as 
color Doppler ultrasonography, are used to diagnose TT (DUS). To 
distinguish torsion from other causes of acute scrotal pain, DUS can 
be	used	[22].	However,	 the	actual	 incidence	of	torsion	in	patients	
with severe scrotal pain (acute scrotum) is still uncertain, and 
the incidence rates reported in the literature have substantially 
been	in	the	range	of	9%-72%	[23,24].	TT	should	be	detected	and	
treated early to avoid necrosis and testicle degradation. It has been 
suggested that if the torsion is successfully repaired within 6 h from 
onset of symptoms, the salvage rate will be 80%–100%, whereas 
after	12	h,	the	salvage	rate	will	decrease	to	20%	[25,26].

Conclusion
TT is considered to be the most extreme condition that affects 

the scrotum which requires immediate diagnosis and care to save 
the affected testis and to prevent testicular loss, fertility issues, and 
legal medical problems. Signs of testicular loss will occur over 24 h 
following symptom initiation. The physical examination is helpful 
in distinguishing between EO, TT, and TTA. Patients presenting with 
a	tender	testicle	and	an	absent	cremasteric	reflex	were	more	likely	
to	have	a	TT	rather	than	EO	or	TTA.	An	absent	cremasteric	reflex	
was	 the	most	 sensitive	 physical	 finding	 for	 diagnosing	 TT.	 Color	
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Doppler ultrasound is a useful adjunct in the evaluation of the acute 
scrotum	when	physical	 findings	 are	 equivocal.	 Childhood	TT	 is	 a	
pediatric surgical emergency and requires an urgent and accurate 
diagnosis.
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