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The article presents the results of surgical treatment of 36 men aged 18 to 35 years with testicular torsion who were 
treated at the urological clinic of the Alexandrovskaya Hospital from 2012 to 2017. Indications for surgical treat-
ment were pains in the inguinal region, the absence or sharp decrease in blood flow below the site of the alleged 
testicular torsion by ultrasound dopplerography of the scrotum organs. Orchidpexy was performed in 8 patients, 
orchiepididimectomy was performed in 28 patients. The indication for orchidpexy was the viable testicle, which 
was observed with incomplete testicular torsion and its duration of less than 6 hours. Testicular prosthesis was 
performed in 11 patients.
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 В статье приведены результаты оперативного лечения 36 мужчин в возрасте от 18 до 35 лет с перекрутом 
яичка, проведенного в урологической клинике Александровской больницы с 2012 по 2017 г. Показанием к хирур-
гическому лечению являлись боли в паховой области, отсутствие или резкое снижение кровотока ниже места 
предполагаемого перекрута яичка по ультразвуковой доплерографии органов мошонки. Восьми пациентам вы-
полнена орхипексия, 28 больным — орхоэпидидимэктомия. Показанием для орхипексии было наличие жизне-
спобного яичка, которое наблюдали при неполном перекруте яичка и его длительности менее 6 часов. Одиннад-
цати пациентам выполнена имплантация протеза удаленного яичка.
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inTroducTion
Acute diseases of the scrotum are the most com-

mon genital diseases in men and the cause of 4%–10% 
of urgent admissions in patients with urologic condi-
tions [1, 2]. One of these conditions is testicular torsion 
(Latin. torsio testis) that is caused by the pathological 
mobility of the scrotum. Along with the term “testicular 
torsion,” the term “spermatic cord torsion” is often used, 

since it is the spermatic cord that undergoes rotation. 
Rotation and twisting of the spermatic cord together 
with the surrounding vessels in the vertical or horizon-
tal axis are accompanied by ischemia and can lead to 
testicular necrosis.

The testicle and epididymis are enzyme-secretory-
hormone-driven organs that are under the influence of 
the hypothalamic-pituitary system and the sex and go-
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nadotropic hormones. Blood to the testicle and epididy-
mis is supplied by three arteries, testicular artery (arteria 
testicularis), internal spermatic artery (arteria spermatica 
interna), and artery to the vas deferens  (arteria ductus 
deferentis), and three groups of veins, from the head, 
body, and tail of the epididymis [3, 4]. The pathology de-
velops predominantly in children and adolescents aged 
10–16 years, but it can also develop in newborn and adult 
men. Incomplete testicular torsion frequently develops at 
age 12–15 years [5]. The risk factors for testicular torsion 
include excessive mobility (absence of normal attach-
ment of the organ to the bottom of the scrotum), prema-
turity, morphological and functional dysmaturity of the 
reproductive organs and their disproportionate growth, 
congenital lengthening of the spermatic cord, spiral form 
and shortening of the сremaster muscle, inguinal-scrotal 
hernia, scrotal injuries, physical activity accompanied 
by increased intra-abdominal pressure, wearing tight 
clothing, and sexual intercourse accompanied by a pro-
nounced cremasteric reflex, i.e., contraction of the mus-
cle that elevates the testicle [6].

Two types of testicular torsion have been identi-
fied. The first form, extravaginal, is characterized by 
twisting that occurs along the tunicae and is caused by 
cremasteric spasm. It is typically observed in infants. 
The se cond form, intravaginal, develops inside the tu-
nica vaginalis and occurs in children aged >3 years and 
adult men. Unilateral testicular torsion is more com-
mon. With reflex contraction of the cremaster muscle, 
the testicle retracts and begins a rotational movement. 
The length of the testicle mesentery is directly propor-
tional to its mobility, whereas the force of muscle con-
traction and mass of the testis is directly proportional to 
the degree of torsion of the testicle. When the testicle is 
rotated >180° (incomplete torsion), acute impairment 
of blood circulation occurs, thrombosis of the spermat-
ic cord develops, serous and hemorrhagic transudate 
accumulates in the cavity of the tunica vaginalis, and a 
secondary hydrocele develops [6, 7].

Differential diagnosis of testicular torsion should be 
performed with acute nonspecific epididymitis, acute 
gonorrheal epididymitis, acute tuberculous orchiepi-
didymitis, acute orchitis, and acute brucellosis orchitis 
[8]. Scrotal Doppler ultrasonography (US) is significant 
in the differential diagnosis of testicular torsion and 
acute epididymitis because it is possible to determine 
the absence of blood flow during torsion or its enhance-
ment by 2–4 times in acute epididymitis using this tech-
nique [9]. In the diagnosis of gonorrhea, tuberculosis, 
brucellosis epididymitis, or orchiepididymitis, taking 

the thorough epidemiological history into account 
is important, and treatment should be administered 
in a specialized institution.

Since testicular torsion is more common in children, 
pediatric surgeons and urologists are more often involved 
in the treatment of this pathology. The term “acute scro-
tum,” indicating the need for urgent medical measures, is 
frequently used. In order to not overlook the diagnosis of 
testicle torsion, active surgical strategies in children that 
were established more than 25 years ago are preferred 
in acute epididymitis [10]. The opinion that “… in case 
of suspected acute surgical pathology of the scrotum 
and testicles, it is necessary to exclude testicular torsion, 
therefore it is better to perform se veral ‘unnecessary’ op-
erations than not to perform one for which there were 
indications” is fully justified [11]. If possible, the testicle 
should be preserved, but if it is not viable then orchiec-
tomy should be performed. The association of 360°  in-
version and disease onset of 24 h leads to a low chance of 
preserving the testicle [12].

Closed manual detorsion in testicular torsion still re-
mains controversial. Efficiency of manual detorsion has 
shown to be directly proportional to the patient’s age and 
inversely proportional to the duration of ischemia before 
manipulation, but the high incidence of residual torsion 
does not allow this method to be considered as an in-
dependent treatment option for testicular torsion  [13]. 
In our surgical practice, we have never performed closed 
manual detorsion in men with testicular torsion.

Currently, urologists, fertility specialists, and endo-
crinologists extensively discuss the issue of reproduc-
tive, hormonal, spermatological, and sexual functions 
in men after fixation or removal of the testicle, since 
both methods can lead to oxidative stress in sperma-
tozoa. Changes in the ejaculate have been shown to be 
dependent on the patient’s age, duration, and the degree 
of testicular ischemia, and the worst findings have been 
recorded in ischemia in puberty against the background 
of mature sex glands [14].

The aim of this study was to investigate testicular vi-
ability depending on torsion time and clinical and Dop-
pler US data.

maTerial and meThods
The study included 36 patients aged 18–35 years 

(mean age 26.5) who underwent surgery for testicu-
lar torsion between 2012 and 2017. All patients were 
urgently admitted to a urology clinic in Alexandrovs-
kaya Hospital, where the Department of Urology in 
North-Western State Medical University named af-
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fig. 1.	patient	C.,	30	years	old.	Testicle	is	pulled	to	the	superficial	ingui-
nal	ring.	photo	was	made	before	surgery
Рис. 1.	Пациент	С.,	30	лет.	Заметна	подтянутость	яичка	к	наружному	
отверстию	пахового	канала.	Снимок	до	операции

fig. 2.	patient	C.,	30	years	old.	Scrotal	Doppler	ultrasound	before	surgery:	a	–	normal	blood	flow	in	the	right	a.testicularis;	b	–	absence	of	blood	
flow	in	the	left	a. testicularis,	left	testicle	enlargement	and	torsion
Рис. 2.	УЗДГ	органов	мошонки	пациента	С.,	30	лет,	до	операции:	а	—	нормальный	кровоток	в	правой	a. testicularis;	b	—	отсутствие	крово-
тока	в	левой	a. testicularis	и	увеличение	левого	яичка,	его	перекрут

а b

ter I.I. Mechnikov is based. Of these patients, 16 were 
married but had no children, whereas the rest were 
single. All patients had a regular sex life. On admission, 
patients complained of severe, sudden pain in the right 
or left half of the scrotum, retraction of the testicle to 
the external opening of the inguinal canal, and swell-
ing of the testicle and epididymis (Fig. 1). Patients with 
acute epididymitis and sexually transmitted infections 
in all observed patients were excluded from this study.

Scrotal Doppler US was performed preoperatively in 
all patients.

resulTs
There was an association between pain onset and se-

vere physical exertion, such as weightlifting and playing 
sports, in most patients. In 30 patients, clinical blood and 
urine test results as well as body temperature were nor-
mal. Subfebrile rise in temperature of up to 37.5° with 
chills, significant leukocytosis, and moderate leukocytu-
ria was noted in 5 patients. One patient recently received 
treatment for peritonsillar abscess. He had moderate leu-
kocytosis and no leukocyturia. Testicular torsion in this 
patient developed after a long dance at a nightclub.

Time from the onset of testicular torsion was <6 h 
in 8 (22.2%) patients, 6–12 h in 10 (27.8%) patients, 
12–24 h in 11 (30.6%) patients, and >24 h in 7 (19.4%) 
patients. Based on the scrotal Doppler US findings, 
no blood flow in the testicular artery and a sharp in-
crease in testicle and epididymis size were observed 
in 28 patients. The other 8 patients showed decreased 
blood flow in the testicular artery and an increase in 
epididymis and testicle size (Fig. 2 and 3). In patients 
with time of onset of testicular torsion <6 h, the de-

fig. 3.	patient	B.,	27	years	old.	Scrotal	Doppler	ultrasound	before	surgery:	a	–	significant	blood	flow	decrease	in	testicular	blood	vessels,	congestion	
of	testicular	tunics,	lythic	lesion	of	testicular	parenchyma;	b	–	absence	of	pulsation	below	torsion
Рис. 3.	УЗДГ	органов	мошонки	пациента	В.,	27	лет,	до	операции:	а	—	резкое	снижение	кровотока	в	сосудах	яичка,	полнокровие	оболочек,	
в	паренхиме	очаги	деструкции;	b	—	отсутствие	пульсации	ниже	места	перекрута	(положительный	симптом	Доплера)

а b
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fig. 4.	patient	M.,	30	years	old,	scrotal	Doppler	ultrasound,	absence	of	pulsation	below	torsion	(a);	that	testicle	during	surgery	(testicular	necrosis),	
torsion	duration	more	than	24	hours,	360°	torsion,	orchiepididymectomy	was	performed	(b, c)
Рис. 4.	УЗДГ	органов	мошонки	пациента	М.,	30	лет,	отсутствие	пульсации	ниже	места	перекрута	(a);	состояние	яичка	этого	же	боль-
ного	 во	 время	 операции	 (некроз	 яичка),	 длительность	 перекрута	 более	 24	 часов,	 степень	 перекрута	 360°,	 выполнена	 орхоэпидидим-
эктомия	(b,	с)

fig. 5.	patient,	27	years	old,	testicle	during	surgery	for	180°	 testicular	
torsion	6	hours	after	 torsion	happened,	 testicle	 is	vital,	orchipexia	was	
performed
Рис. 5.	Пациент,	27	лет,	состояние	яичка	во	время	операции	после	не-
полного	перекрута	яичка	на	180°	через	6	часов	после	начала	заболева-
ния,	яичко	жизнеспособно,	выполнена	орхипексия

а b c

crease in blood flow in the testicular artery was deter-
mined by scrotal Doppler US, and incomplete testicu-
lar torsion of 180° was observed during the revision 
of the scrotum. In this case, it was possible to save 
the testicle and fix it to the tunica of the septum and 
tunica dartos. In patients with time of onset >12 h, 
testicular torsion of 360° with insufficient blood flow 
in the testicular artery, destructive changes in the tes-
ticular tissues and epididymis, and signs of hydrocele 
were detected.

All patients underwent urgent scrotal exploration. 
During the surgery, 28 (77.7%) patients with pro-
nounced changes in the testicle with no blood flow on 
Doppler US had signs of necrosis. They underwent or-
chiepididymectomy (Fig. 4). In 8 (22.2%) patients, the 
testicle was defined as viable. They underwent reposi-
tion and orchidopexy (Fig. 5).

During scrotal exploration, the color of tunica 
was evaluated, the tunica vaginalis was opened, and 

transudate was evacuated. Then, the testicle was 
untwisted (open detorsion was performed) and its 
viability and the presence of signs of necrosis were 
evaluated. In  patients with cherry-colored, viable 
testicle with signs of incomplete torsion of 180° and 
time of onset ≤ 6 h, the testicle was rotated in the 
direction opposite to the median septum of the scro-
tum (from the inside outward); that is, the right tes-
ticle was rotated clockwise and the left testicle coun-
terclockwise. After torsion was released, the testicle 
color was evaluated, and for 10–15 min, they were 
covered with napkins abundantly moistened with 
warm saline. Excess tissue of the tunica vaginalis 
was dissected and coagulated. To prevent hydrocele 
development, the edges of the tunica vaginalis were 
rotated and fixed with 2–3 sutures using a 3/0 syn-
thetic absorbable suture. Subsequently, the testicle 
was fixed to the median septum of the scrotum in 
the tunica albuginea or tunica dartos. For complete 
testicular torsion (360–540°) and testicular necro-
sis, orchiepididymectomy was performed. A drain-
age tube was inserted into the wound. To prevent 
inflammation and destructive changes, antibiotics 
were administrated. The histological study of the 
specimen revealed hemorrhagic infarction of the 
testicle (Fig. 6).

conclusion
For suspected testicular torsion, only aggressive 

strategies should be performed. Testicular torsion can 
be released conservatively in only 2%–3% of cases; in 
other cases, surgical intervention is inevitable. In  pa-
tients with time of onset of testicular torsion <6 h, 
the  chance of organ viability is 90%–100%, and after 
12–24 h, it decreases to 20%–50%.
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fig. 6.	patient,	31	years	old,	gross	specimen	(necrotized	testicle),	360°	torsion,	received	non-surgical	treatment	for	2	days	before	hospitalization	(a);		
hemorrhagic	infarction	was	verified	morphologically	(b)
Рис. 6.	Макропрепарат	(некротизированное	яичко)	пациента,	31	год,	перекрут	на	360°,	до	поступления	в	стационар	длительное	время	
(более	2	суток)	лечился	в	частном	центре	по	поводу	эпидидимита	(a);	при	морфологическом	исследовании	яичка	выявлен	его	геморрагический	
инфаркт	(b)

а b
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