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ORIGINAL  ARTICLE

THE IMPORTANCE OF MANUAL DETORSION 
IN INTRAVAGINAL TESTICULAR TORSION 
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Abstract. Objective: The aim of the present prospective clinical study was to highlight 
the importance of the proper application of the manual detorsion (MD) in cases of intra-
vaginal testicular torsion. Major complications such as ischemia, reperfusion injury and 
testicular compartment syndrome could be avoided. Materials and Methods: From Jan-
uary 2017 to February 2018, 26 boys aged between 8 and 16 years underwent surgical 
treatment for intravaginal testicular torsion (ITT) (14 left- and 12 right-sided). Diagnosis 
was made upon clinical criteria (both symptoms and signs); sudden onset of scrotal pain 
(n = 26, 100%), nausea and vomiting (n = 25, 96,15%), abdominal pain (n = 3, 11,53%), 
high testicular position (n = 21, 80,77%), absence of the cremasteric refl ex (n = 26, 100%), 
harshness of the twisted testicle (TT) (n = 24, 87.5%), alteration on axis or orientation 
of the TT (n = 24, 94,31%), and pain during palpation (n = 26, 100%). Two cases pre-
sented with neglected scrotum leading to inability to evaluate the intrascrotal structures. 
Major ultrasonographic fi ndings were the following: absence of perfusion, heterogeneity 
of the parenchyma and identifi cation of the Whirlpool sign. Therefore, our study group 
consisted of 15 out of the 26 cases, in which the initial assessment at the Emergency De-
partment occurred within the fi rst 3-7 hours after the onset of ITT. Results: Based on high 
clinical suspicion and ultrasonographic documentation of the ITT, MD was performed in 
all those cases. Pain alleviation followed immediately, while signifi cant improvement of 
the clinical picture of the suff ering scrotum was also observed. Successful detorsion was 
documented via ultrasonography. After completion of the preoperative assessment, bi-
lateral orchidopexy was performed. All patients had an uneventful postoperative course 
and were discharged home on the second postoperative day. Conclusion: In conclusion, 
we hereby document that MD is a safe, non-invasive method, easy to learn for every 
clinician. It can be applied immediately after the diagnosis of the ITT, converting a highly 
urgent surgery into an elective one. Of course, surgical exploration of intrascrotal struc-
tures constitutes a crucial fi nal step.
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 INTRODUCTION 

The annual incidence of testicular torsion 
in pre-adolescents and adolescents in the 
United States is estimated to be 3.8-4.5 cas-

es/100,000/year [1]. 

Underlying causative factors for an intravaginal tes-
ticular torsion (ITT) include  bell clapper deformity, 
broad mesorchium, sexual activity, physical exer-
cise and especially cycling, overactive  cremasteric 
refl ex, cold weather resulting in asymmetric clamp-
ing of the cremasteric muscle, malignancy and fi nal-
ly rapid testicular development [2, 3, 4]. In 4-8% of 
ITT cases, traumatic injury of the aff ected scrotum  
is identifi ed as the causative factor [6]. There are 
indications of a genetic background via the action 
of the insulin-like 3 hormone and its cell membrane 
receptor (Rx1f2) [6, 7]. 

DaJusta et al. and Sozubir et al. have also highlight-
ed the high familiar predisposition to testicular torsion 
[6, 7]. Based on a report by Martin et al., bell clapper 
deformity is observed in 12% of the aff ected boys [8]. 
This anatomic variance has been recognized in up to 
78% of all cases of ITT [1, 2, 3, 4].

Treatment of the testicular torsion is “a battle against 
time” as the anatomic alterations begin from the fi rst 
few minutes after the onset of ischemia [9]. The basic 
parameters for the development of permanent altera-
tions on the suff ering testis are the duration and the 
degree of the torsion [10, 11, 12]. It has been now 
established that 4 to 6 hours after the onset of the 
TT, irreversible ischemic lesions develop [13, 14, 15]. 
Sharpet et al. referred to the correlation between sur-
vival of the twisted testis and testicular torsion dura-
tion, as shown in Table 1 [16].

Table 1. Relationship between the duration of testicular 
torsion and survival rates of the twisted testicle

Duration of TT in hours Survival rates of the twisted testicle (%)
24 10
12 50
4-8 90-100

The aim of the present clinical study was to highlight 
the importance of the timely application of manual de-
torsion (MD) in highly suspected cases of ITT, which 
represents a safe, non-invasive treatment approach, 
simplifying the subsequent surgical treatment and 
improving the overall prognosis for the patient, with 
the avoidance of major, related to ischemia compli-
cations.

MATERIALS AND METHODS

From January 2020 to February 2021, 26 boys aged 
between 8 and 16 years (mean: 11.5 years) under-
went surgical treatment in the context of ITT. Four-
teen  cases were left- and 12 cases were right-sided. 
Diagnosis was based upon patient’s reported symp-
toms and the fi ndings of physical examination, as 
shown in Table 2. 

Brunzel’s sign, defi ned as the high and transverse 
position of the twisted testis, was identifi ed in 21 
cases. Two patients were admitted to the Emergen-
cy Department with a delay of 24 hours after the on-
set of the symptoms, resulting in the development of 
intense localized infl ammation, leading to a clinical 
picture of a neglected acute scrotum and restrict-
ing our ability to evaluate adequately the intrascrotal 
structures.

Table 2. Signs and symptoms of the aff ected patients

Clinical sign or symptom Number of 
patients 

Sudden onset of pain 26
Nausea or/and vomiting 25
Abdominal pain 3
High position of the suffering testicle 21
Absence of cremasteric muscle refl ex 26
Harshness of the affected testicle 24
Change in the axis or orientation of the affected 
testicle 24

Painful palpation of the affected testicle 26
Earlier episodes of testicular pain 8

In all cases, gray scale ultrasonography with the ad-
dition of Doppler color fl ow was performed, confi rm-
ing the presence of testicular torsion. Major ultraso-
nographic fi ndings are summarized in Table 3. 

Table 3. Major ultrasonographic fi ndings

Ultrasonographic fi nding Result

Absence of perfusion of the affected testicle
Positive: 25/26 

Doubted: 1/26

Loss of testicular homogeneity
Positive: 10/16

Negative: 15/16

Whirlpool sign (Figure 1) Positive: 26/26

Our study group consisted of 15/26 cases of ITT (6 
right- and 9 left-sided), which met the following pre-
specifi ed criteria: a) pain duration less than 6 hours 
and b) homogeneous texture of the aff ected testicle 
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in ultrasonographic examination. It is obvious that our 
study group included reversible cases of ITT, regard-
ing the eff ects of ischemic trauma and the subse-
quent reperfusion, including testicular compartment 
syndrome development. 

Fig. 1. Ultrasound image highlighting Whirlpool sign in ITT 
(5/6 patients)

The degree of the ITT ranged from 360-720o (Table 4).

Table 4. Degrees of ITT in each included case

Localization Degree of ITT
Right (5/6) 360o

Right (1/6) 540o 
Left (3/9) 540o

Left (2/9) 360o

Left (3/9) 720o

Left (1/9) 540o

Based on the high clinical suspicion of ITT and the 
subsequent ultrasonographic documentation, MD of 
the aff ected testicle was performed. The whole pro-
cedure was carried out without anesthesia require-
ment in the Emergency Department room.

Methodologically, the gradual detorsion of the af-
fected testicle with each step of 180o was initially at-
tempted, having as clinical criterion of the successful 
completion of the procedure the immediate pain relief 
as reported by the patient and the restoration of the 
normal (vertical) axis and the orientation of the tes-
ticle (the head of the epididymis located at the upper 
pole of the testis with epididymis body and tail being 
palpable on its posterior surface). A fi nal clinical cri-
terion for the successful detorsion was the palpation 
of the suff ering testicle on the base of the ipsilateral 
hemiscrotum.

MD of a right twisted testicle was performed like 
someone is scrolling from the beginning to the end 
pages of a book, while the reverse procedure was 
followed in those cases of left-sided ITT. However, if 
after the completion of the fi rst phase of 180o detor-
sion there was diffi  culty in completing the procedure 
or the pain deteriorated, then the process was carried 
out on a reverse trend.

RESULTS

MD was successful in all cases. In the nine cases of 
the left-sided ITT the MD  was performed in a clock-
wise direction, while in the six cases of the right-sided 
testicular torsion the MD  was carried out in an anti-
clockwise direction. The successful and complete 
MD was confi rmed by color Doppler ultrasonography, 
documenting the restoration of symmetric arterial 
blood supply to both testicles (Figures 2 and 3).

Surgical exploration of the scrotum was performed 
within the next day after the completion of the preoper-
ative assessment, under general endotracheal anes-
thesia, with mid-scrotal incision. Initially, the previously 
twisted testicle was retracted into the surgical fi eld. 

In all cases, successful MD was confi rmed. No bi-
opsy or orchiectomy was required. 

 
Fig. 2, 3. US confi rmation of arterial blood disruption in the torsed testis (Fig. 1), and restoration of arterial supply after MD 
(Fig. 2)
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In 12 out of 15 cases (80%), bell clapper deformity 
was identifi ed (Figure 4).

In 7 out of 15 cases the macroscopic appearance of 
the detorsed testis was normal, while venous con-
gestion of the spermatic cord was observed in the 
rest (8/15) cases (Figure 5).

The eff ects of mild to moderate ischemia were evi-
dent in 12/15 cases. In those cases, 2-3 elongated 
sections of the tunica albuginea of the aff ected tes-
ticle were overlapped with the parietal layer of the 
tunica vaginalis to prevent testicular compartment 
syndrome (Figure 6).

Testicular fi xation was performed in a created sub-
cutaneous pouch. Then the contralateral testis was 
retracted into the surgical fi eld.

In 3 cases bell clapper deformity was identifi ed bilat-
erally. The operation was completed with fi xation of 
the contralateral testis in a dartos pouch. All patients 

received perioperatively chemoprophylaxis with sec-
ond-generation cephalosporin in a therapeutic dose. 
All patients had an uneventful postoperative course 
and they were discharged home in good general con-
dition within the fi rst two postoperative days.
The postoperative follow-up schedule consisted of 
visits at six month intervals for one year. Follow-up 
consisted of clinic and ultrasonographic assessment. 
Clinically, testicular size and turgidity were evalu-
ated. The decrease in size and the harshness of 
the previously twisted testicle were considered as 
signs of permanent damage. By ultrasonographic 
evaluation, testicular dimensions and volume were 
evaluated along with the parenchyma echogenicity. 
We considered as criteria of irreversible testicular 
damage the smaller size of the previously aff ected 
testicle, at least 15%, compared to the contralateral 
and the heterogeneity of the testicular parenchyma 
(Table 5).

Fig. 4. Bell clapper deformity in the 2/15 study cases

Fig. 5. Remaining venous congestion of the spermatic cord 
after successful MD (3/15 cases)

Fig. 6. Elongated  sections on the  tunica albuginea of the 
suff ering testis (5/15 cases)

Table 5. Clinical and ultrasonographic criteria assessed 
during the follow-up period

Rating Criterion Finding (patients)

Turgidity of the twisted testis Normal (n = 15)

Comparative testicular size 
estimation 

Normal (n = 14), almost normal 
(n = 1)

Volume of the twisted testis 
Normal (n = 14), testicular volume 
< 20% compared to the contralat-
eral (n = 1)

Echogenicity of the twisted 
testis Normal (n = 15)
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DISCUSSION

In the initial phase of TT, testicular vascular conges-
tion and worsening of intercellular edema developed. 
However, no change in cellular morphology was es-
tablished. These alterations are considered as re-
versible and are not detected by the performed ultra-
sonography. Beyazal et al. depicted these initial and 
reversible ischemic changes by performing Diff usion-
weighted imaging (DWI) sequence – a specialized 
magnetic resonance imaging (MRI) technique [17]. 

Successful detorsion is followed by apoptosis of the 
spermatogenic cells, accumulation of neutrophils 
and oxidative stress development. Neutrophils che-
motaxis is induced by the increased expression of 
testicular vascular E-selectin [18]. Because of the 
pathophysiological eff ects of ischemia and the sub-
sequent reperfusion of the twisted testicle, intercel-
lular edema and increased intra-testicular pressure is 
developed. After these alterations, reduced capillary 
pressure is exerted, with simultaneous exacerbation 
of those ischemic eff ects. All those events constitute 
the so-called testicular compartment syndrome [19]. 
Along with the blood-testis barrier and the extended 
release of cytokines, ischemia induces several alter-
ations in the contralateral testicle, including extensive 
cell apoptosis of the seminal epithelium, Leydig cells 
atrophy, dysplasia of the spermatozoa, as well as al-
terations in the Sertoli cells [20].

Nash was the fi rst to apply and describe MD, in order 
to rapidly restore the arterial blood supply to the af-
fected testicle [21, 22]. Later, Van der Poel described 
another case of a young man, being a doctor himself, 
who suff ered from recurrent episodes of TT; he was 
applying MD to himself [23].

Urgent surgical treatment is the basic therapeutic 
approach to restore blood fl ow, so as to rescue the 
testicle from ischemia and prevent recurrent torsion 
of both testicles. Unfortunately, patients most times 
visit the hospital with a delay, after the fi rst, critical 6 
hours from the onset of TT. According to Demirbas et 
al., vital time equal to 80-90 minutes is usually spent 
from the initial patient’s examination until the begin-
ning of the surgery [24].

MD is apparently not indicated in an extra-vaginal 
testicular torsion, observed mainly during the perina-
tal period and in patients with cryptorchidism.  Dewan 
et al. demonstrated that MD is not widely accepted by 
both urologists and young surgeons, who consider 
this technique as ineff ective [25]. This perception 
was in fact the motive for this study. 

No anesthesia induction was required for the perfor-
mance of MD in any of our patients. The recession of 

pain occurred quickly after the successful and com-
plete detorsion, representing a signifi cant clinical cri-
terion for the evaluation of the method [24]. 

Cattolica describes the application of MD in 35 out of 
a total of 104 cases of testicular torsion over a decade 
[26]. No analgesia or anesthesia was required in any 
of the above-mentioned cases. On the contrary, Gatti 
et al. considers analgesia as necessary in order to re-
assure the cooperation of the pediatric patient, while 
maximizing the eff ects of MD with the relaxation of 
the cremasteric muscle, as well [27]. Another clinical 
criterion that could be utilized for the assessment of 
a successful MD is the palpation of the suff ering tes-
ticle on the base of the ipsilateral scrotum [28].

The TT can be lateral, outward, median or inward [28, 
29, 30]. There are no established parameters to de-
termine the direction of TT [31]. In 60-70% of cases, 
torsion occurs in the midline and in 30% in the lateral 
line [32, 33, 34]. Yecies et al. in their study including 
104 boys with ITT that underwent surgical treatment, 
found that ITT was lateral in 38 cases (46%) [35]. In 
our study, in four out of fi ve cases the ITT was left-
sided and thus the MD was performed in a clockwise 
direction, while in the right-sided case the detorsion 
was carried out in an anti-clockwise direction. The 
overall rotation can usually range from 180º-1080º 
[24, 35]. In our study it ranged from 360-720º.

Beyazal et al. carried out the surgical exploration 
of the scrotum by an intrascrotal approach, which 
constitutes the typical methodology, which we also 
followed [17]. Demirbas et al. performed a com-
plete and successful MD in 20 cases out of a total 
of 26 patients with ITT (76.92%) [24]. Cornel and 
Karthaus described successful MD in 14 out of the 
17 patients experiencing an ITT [36]. Similar results 
were also demonstrated by Cattolica et al. [26] and 
Kiesling et al [37].

An essential risk of MD is the incomplete detorsion, 
which could be easily mistaken as successful. Ses-
sions et al. reported that in 32% of all the cases they 
managed, MD was incomplete [29]. We believe that 
by selecting the patients with specifi c and strict crite-
ria, by applying the technique appropriately and by 
evaluating the outcome objectively, the potential risk 
of unsuccessful detorsion is diminished. 

In the context of the surgical investigation, immedi-
ately after completion of the preoperative assess-
ment of the patient, it is essential to perform longitu-
dinal incisions in the tunica albuginea of the suff ering 
testicle to minimize the potential risk development of 
testicular compartment syndrome. The development 
of intercellular edema within the testicular paren-
chyma due to ischemia, restoration of arterial blood 
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supply, and the rigidity of testicular fi broids leads to 
increased intra-cortical pressure and restriction of mi-
crocirculation, resulting in the exacerbation of isch-
emia [38].  Figueroa et al. found that treatment suc-
cess, simultaneously with the rescue of the aff ected 
testicle increased from 64% to 85% by performing 
longitudinal incisions in the tunica albuginea [39]. 
However, a delayed surgical exploration of the scro-
tum is not indicated, as it endangers the development 
of compartment testicular syndrome. We believe that 
the surgical investigation should be performed as 
early as possible, immediately after the completion of 
a meticulous preoperative evaluation of the patient.

CONCLUSION

In conclusion, MD is a safe and non-invasive method, 
easy to learn for every physician.

It can be applied immediately after the diagnosis of 
the ITT, with high success rates, aiming to the resto-
ration of arterial blood supply of the aff ected testicle.

After the performance of a successful MD, an ex-
tremely urgent surgical exploration of the intrascrotal 
structures is converted into an elective one.

Emergent surgical intervention is required when MD 
fails, according to specifi c clinical and ultrasono-
graphic criteria.

Surgical exploration of the scrotum is absolutely the 
necessary fi nal step for the correction of a potentially 
incomplete detorsion, the prevention of reperfusion 
complications and mainly of the testicular compart-
ment syndrome, along with future episodes of TT af-
fecting either the same or the contralateral testicle.
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