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Abstract: Transient testicular torsion (TTT) occurs when the torsion of the spermatic cord is reversed
automatically within few minutes, with subsequent restoration of the blood flow to the suffering testis. The
main clinical manifestation is acute scrotal pain, which resolves within a short period of time, usually few
minutes. In 25% of patients suffer from nausea and vomiting, besides the scrotal discomfort. Episodes of
torsion can be repeated 1-30 times, leading progressively to development of ischemic trauma of the testis,
while in 30-61% of all cases they constitute a precursor of testicular torsion.

From January, 2016 to December, 2016, 11 patients in total were admitted to the Emergency Department
due to acute scrotal pain that lasted a few minutes (1-5 minutes in most), which had already elapsed at the
time of their admission, accompanied with nausea in all patients and vomiting in 5 of them. No swelling
or rubor of the scrotum was revealed during physical examination, while in 9 patients it was observed
that the suffering testis had transverse orientation. Ultrasonography was negative for pseudotumor or
Whirlpool sign, while transverse orientation of the testis was confirmed in 9 patients. All the patients
underwent surgical investigation of the suffering hemiscrotum, while Bell Clapper Deformity was found



www.czasopisma.pan.pl P@N www.journals.pan.pl
<D

54 Dimitrios Patoulias, Konstantinos Farmakis, et al.

in 9 patients. Fixation of the suffering testis to the mesoscrotal diaphragm with 3 separate sutures by us-
ing non-absorbable suture followed. By the same surgical approach, the contralateral hemiscrotum was
also investigated. Bilateral high adhesion of the tunica vaginalis was found in 8 out of 9 patients, in whom
preventive unilateral orchidopexy was performed. All the patients are followed-up on a 6-month basis,
without report of a similar, transient episode of acute scrotal pain.

TTT should always be included in differential diagnosis in cases of acute scrotal pain in the past,
with transverse orientation of the suffering testis. Prompt diagnosis and early treatment of the sub-
ject anatomic deformity (Bell Clapper Deformity) prevents the ischemic consequences on testicu-
lar parenchyma due to either recurrent episode of TTT or as a consequence of intravaginal testicular
torsion.

Key words: transient testicular torsion (TTT), Bell Clapper Deformity, Whirlpool sign, pseudotumor
sign, boy.

Introduction

Incidence of testicular torsion (TT) in boys of school age and adolescence is estimated
at 4.5 new cases/100,000 patients [1-3]. Prompt diagnosis and early therapeutic
intervention are the key points not only for the survival of the testis, but also for the
maintenance of reproductive capacity. After comprehensive and systematic research
of the current relevant literature, dozens of studies regarding to the prevention of the
effects of oxidative stress both on the suffering and on the unilateral testis have been
published. However, prevention of TT has not been studied and evaluated to a similar
extent.

TT is divided into the following subtypes: intravaginal or extravaginal torsion of
the spermatic cord and torsion of the mesorchium. In 96% of mesorchium’s torsion
type I and type II (anatomic variants of abnormal adhesion of epididymis to the
posterior surface of the testis) coexist [4].

Extravaginal torsion of the spermatic cord usually occurs during the perinatal
period and in boys with cryptorchidism, due to the non-fixation of testicular
envelopes to the scrotum, as well. Martin AD studied retrospectively the anatomical
data of 50 neonates with extravaginal torsion of the spermatic cord and confirmed
the high adhesion of the spermatic cord only in one patient [5]. Predisposing
factors for intravaginal torsion of the spermatic cord are the rapid increase in
testicular size during preadolescence, potential testicular malignancy, injuries,
physical activity and exposure to cold [6]. The factors mentioned above are
responsible for the intense contraction of the cremasteric muscle, which should
occur asymmetrically, in order to lead to the development of testicular torsion [7, 8].
According to studies of A. Shteynshlyuger and J. Cubillos et al., hereditary
predisposition for development of testicular torsion is confirmed in 11.4% of all
cases [9, 10].
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Aim of the present retrospective study through the description of the TTT is:

a) sensitization of primary care physicians, in order the diagnosis of TTT to be made
promptly or at least not being mistaken, with emphasis upon the medical history
of one or more episodes of acute scrotal pain that resolved automatically within
a few minutes.

b) awareness of practicians that prompt diagnosis and early treatment of the subject
anatomic deformity (Bell Clapper Deformity) are crucial, in order to prevent the
effects on testicular parenchyma due to either recurrent episode of TTT or as
a consequence of intravaginal testicular torsion.

Material and methods

From January, 2016 to December, 2016, 11 patients aged from 8 to 14 years old
(average 10.27 y.0.) suffering from TTT were treated in the 1% Department of
Pediatric Surgery, Aristotle University of Thessaloniki. Right sided TTT was found in
7 patients, while in the rest was left sided. For seven out of eleven patients it was the
first episode of TTT, while for 3 it was the second and for 1 the third similar episode,
till admission.

All the patients were admitted to the Emergency Department due to acute scrotal
pain that lasted a few minutes (1-5 minutes in most), which had already elapsed at
the time of their admission, accompanied with nausea in all patients and vomiting
in 5 of them. Time interval between pain recession and physical examination ranged
from 2 to 16 hours (average 7.54 hours). Medical history of all patients was free for
injury or preexisting pathology of the scrotal anatomic structures. No swelling or
rubor of the scrotum was revealed during physical examination, while in 9 patients
it was observed that the suffering testis had transverse orientation. Main findings of
physical examination were that the testicle: a) was found on the basis of the affected
hemiscrotum in all patients (11/11), b) had normal turgidity in 10/11 patients,
c) was mild sensitive during palpation in 3/11 patients and d) was mild painful
and swollen in 2/11 patients. Reflex of cremasteric muscle was normally performed
in 11/11 patients, while Prehn sign and Blue Dot sign were negative in all patients.
None patient complained of pain during palpation of the epididymis and the upper
pole of the affected testis. Transverse orientation of the testicle with the epididymis
on its upper surface was revealed during physical examination in 9/11 patients. In
2/11 patients, testicle exhibited vertical orientation, with the epididymis found on its
posterior surface (Table 1).

Ultrasonography was performed in all patients of the study group. Blood perfusion
was normal in 8/11 patients and relatively increased in 3/11 patients. Concomitant
pathology was not depicted in any patient. Testicular parenchyma was homogenous
in 10/11 patients, while heterogeneous in 1 patient (Fig. 1).
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Table 1. Clinical data of the study group consisting of 11 patients.

. Time elapsed Transverse Swelling and Indication
T o Y | from episode s | orientation of cHng ¢ of atrophy of
25]s 9 pain during
S e l@E| 2 and 2 the affected alpation the affected
Z | < | < 2| Z 5| admission (h) Z testis palp testicle
1 9 R 1 2 Yes Yes Yes No
2 8 L 2 5 Yes Yes No No
3 8 R 3 4 Yes No Mild sensitivity Yes
4 9 L 1 2 No Yes Yes No
5|12 R 1 12 No Yes No No
6 | 12 L 1 5 No Yes Mild sensitivity No
7 | 14 R 1 4 No Yes Mild sensitivity No
8 | 11 R 2 16 Yes No No No
9 8 L 1 12 Yes Yes No No
10 9 R 2 9 No Yes No No
11 | 13 R 1 7 No Yes No No

Fig. 1. Heterogeneous testicular parenchyma, as depicted in ultrasonography (3™ patient, Table 1).

In the latter patient, it was also found that the affected testis was 25% smaller in
volume, in comparison with the contralateral. Pseudotumor sign or Whirlpool sign
was not depicted in any patient. Finally, transverse orientation of the affected testis
was confirmed in 9/11 patients.

Results
All the patients early after the diagnosis of TTT underwent surgical investigation of the

affected hemiscrotum, under general endotracheal anesthesia. After a vertical section
along the middle scrotal raphe, extraction of the affected testis into the surgical field
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followed. Macroscopic features of the intrascrotal anatomic structures were normal.
Non-twisted testicular appendix (Morgagni’s cyst) was found in 10/11 patients, which
was resected by using diathermocoagulation. Bell Clapper Deformity was confirmed
in 9/11 patients (Fig. 2).

Fig. 2. Bell Clapper Deformity (intraoperative image, 7" patient, Table 1).

A complete incision of tunica vaginalis was performed, up to the roof of tunica
vaginalis cavity, and then its layers were reversed. Fixation of the suffering testis to
the mesoscrotal diaphragm with 3 separate sutures by using non-absorbable stitches
(prolene 6/0) followed. By the same approach the other hemiscrotum was also
investigated. Bilateral Bell Clapper Deformity was confirmed in 8 out of 9 patients, in
whom preventive bilateral orchidopexy was performed.

Postoperative course was uneventful. All the patients were discharged home on
the 1* postoperative day. All the patients are followed-up on a 6-month basis, without
report of a similar, transient episode of acute scrotal pain until today.

Discussion

Transient testicular torsion (TTT) occurs when the torsion of the spermatic cord is
restored automatically within few minutes, with subsequent restoration of the blood
flow to the suffering testis. The main clinical manifestation is acute scrotal pain, which
resolves within a short period of time, usually few minutes. In all patients of our study
group, recession of pain was reported within the first 5 minutes after the onset of the
symptom. Nausea and vomiting are the main accompanying symptoms in 25% of all
patients [11-13]. In our study group, 11/11 patients complained of nausea (100%),
while 5/11 patients reported one or more episodes of vomiting (45.45%). Transient
swelling of the affected hemiscrotum is often noticed during physical examination,
as found in 2/11 patients, who were admitted soon after the onset of the symptoms,
within the first 2 hours [14].
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Episodes of TTT can be repeated up to 30 times (average 4-5 times), before
clinical assessment by the pediatric surgeon [11, 15]. In our study group, 4/11 patients
(36.36%) reported more than one such episodes. According to Agahaji, Cass,
Chapman, Knight et al., and Krarup, 30-61% of boys suffering from testicular torsion
had experienced one or more episodes of TTT, which can lead to permanent ischemic
trauma of the testis [15-19]. In such cases of repeated episodes of TTT, physician can
confirm during physical examination signs such as smaller size or induration of the
affected testis, effects of the ischemic trauma, or even indication of testicular atrophy,
as in one patient of our study group, who had experienced 3 episodes of TTT. It is
obvious that in recurrent episodes of TTT, ischemic damage of the testicular tissue
is cumulative. Agahaji encountered with 42 patients suffering from one or more
episodes of TTT, taking intraoperative biopsy from all the affected testes. Histologic
examination was normal in 38% of all cases, while peritubular fibrosis was found in
46% of all patients and testicular atrophy in 16% of them [15].

The affected testis is located intrascrotally, may be slightly swollen, has normal
turgidity, while cremasteric muscle reflex is normally performed. In the context
of clinical evaluation, acute epididymitis (swelling and painful palpation of the
epididymis, positive Prehn sign) and appendiceal torsion (painful palpation of the
upper testicular pole, positive blue dot sign) should be excluded. Diagnostic approach
was the same in all patients of our study group.

Medical history and physical examination are crucial for the prompt diagnosis
of TTT. Mild sensitivity of the affected testis during palpation usually remains in 56%
of all patients [11, 15]. We believe that this clinical sign is of significant diagnostic
value, when the patient is examined early after the clinical manifestation of an
episode of TTT. Transverse orientation of the affected testis, which corresponds to
Bell Clapper Deformity as found in 9/11 patients of our study group, constitutes
a pathognomonic finding [11, 15].

Bell Clapper Deformity is the major etiologic factor for TTT. Normally the
posterolateral surface of the testis and the epididymis are attached to the parietal lamina
of tunica vaginalis. This adhesion significantly restricts testicular motility within tunica
vaginalis. However, the high adhesion allows a wide range of testicular movement
within tunica vaginalis, resulting to possible intravaginal torsion. This anatomic variant
is observed in 12% of boys in pre-adolescence stage, while in 40-78% of all cases is
bilateral [6, 20, 21]. Agahaji AE encountered with 42 patients suffering from more than
one episodes of TTT, confirming the presence of Bell Clapper Deformity unilaterally
in 76% of those patients and contralaterally in 62% of the same study group [15]. In
our study group, bilateral high adhesion of the tunica vaginalis was found in 8 out of
9 patients (88.9%), finding consistent with the relevant literature [6, 15, 20, 21].

Ultrasonography is substantial for diagnostic documentation of TTT. It is
essential to exclude the presence of testicular torsion. Depiction of discontinuation
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of blood perfusion to the affected testis is not always a safe diagnostic criterion.
Wadert et al. [22] refer to 2 patients in a total of 62 (3.22%), in whom diagnosis
of testicular torsion was overlooked. The latter was attributed to the fact that was
a 90° testicular torsion, with venous congestion in the affected testis, but without
complete interruption of the arterial blood flow. Several authors express the opinion
that presence of arterial blood flow should not exclude the diagnosis of testicular
torsion [23-27]. Kalfa et al. [28] encountered 208 patients with testicular torsion and
observed presence of arterial blood flow in 50 of those patients (24%). The authors
conclude that incidence of testicular torsion at the level of microcirculation depends on
the number of torsions and of the degrees of spermatic cord’s torsion. Thus, depiction
of snail shell shaped mass in high resolution ultrasonography (10-12 MHz) is the
major radiologic feature, consistent with testicular torsion [28, 29]. High resolution
ultrasonography features 96% sensitivity compared with color flow Doppler, which has
76% sensitivity [28, 29].

Ultrasonographic findings indicative for TTT are the transverse orientation of the
testis, hyperaemia and edema of the affected testis [12, 13]. Munden et al. evaluated
in their retrospective study the ultrasonographic findings in 15 patients facing
19 episodes of TTT in total (average 1.26 episodes each patient). Normal or increased
arterial blood flow after an episode of TTT was confirmed in 12 patients (63%), while
normal arterial blood flow was observed in 5 patients (26%) and decreased blood
flow in 2 patients (11%) [14]. Whirlpool sign or pseudotumor sign was observed
in 15 patients (79%), enlarged spermatic cord in 2 patients, while ultrasonography
did not reveal any pathological sign in the affected hemiscrotum in 2 patients [14].
Pseudotumor sign results from the vascular congestion of the epididymis and the
proximal spermatic duct. Similar ultrasonographic findings can be observed in acute
epididymitis and in cases of twisted testicular appendix (Morgagni’s cyst) which
affects directly the epididymis [14].

Main differences of ultrasonographic findings in TTT and the other major causes
of acute hemiscrotum are presented in Table 2.

Table 2. Comparison of ultrasonographic findings in each cause of acute hemiscrotum.

Whirlpool | Pseudotumor | Impermanence
Disease Arterial blood flow . P . P .
sign sign of the findings
Testicular torsion Decreased or absent Yes Yes No
Epididymitis Increased No No No
Torsion of Morgagni’s cyst |Normal or increased No No No
Normal or increased
Transient testicular torsion Yes Yes Yes
or decreased
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Based on the above, we point out that in cases of clinical evaluation of a boy with
an episode of transient acute painful hemiscrotum, even if ultrasonography reveals
the presence of arterial blood flow to the affected testis, the clinician should always
include TTT in differential diagnosis. Imaging documentation of arterial blood flow
to the affected testis should not be misinterpreted by the radiologist as a diagnostic
clue of a non-surgical clinical condition.

If the diagnosis of TTT is documented, then conduction of bilateral orchidopexy
soon after diagnosis is recommended [30-32]. We believe that performance of a cross
section along with the perineal raphe facilitates bilateral orchidopexy. We emphasize
also on the necessity of bilateral orchidopexy when Bell Clapper Deformity is found
on the affected testis, because it may be present in the “healthy” contralateral testis as
well, as in 88.9% of all patients in our study group. After conduction of orchidopexy,
similar symptomatology is not expected post-operatively, as observed in our study
group during the follow up period, while the possibility of recurrence of TTT episodes
or manifestation of testicular torsion is nil [15].

Conclusion

TTT should always be included in differential diagnosis, during physical examination
of a boy with an episode of acute hemiscrotum, even when symptomatology has
recessed at the time of examination. Diagnosis of TTT is difficult, troubling but
also crucial. Usually, physical examination is not indicative of a disease that requires
prompt surgical investigation, as pathognomonic findings of acute hemiscrotum are
absent. Detailed medical history with emphasis on the episode, physical examination,
with the transverse testicular orientation being the major clinical finding, exclusion
of other main causes of acute hemiscrotum and collaboration between the pediatric
surgeon and the radiologist, in order not to be misinterpreted the ultrasonographic
findings, lead to diagnosis. When the diagnosis of TTT is documented, then
conduction of orchidopexy soon after the diagnosis is recommended.

Acknowledgments, funding and disclosures
This study has not been funded. Patoulias Dimitrios and Patoulias Ioannis organized
the prospective clinical study, while all the authors took part in the management and
the treatment of the involved patients.

Conflict of interest

None declared.



www.czasopisma.pan.pl P@N www.journals.pan.pl
<D

Transient testicular torsion: from early diagnosis to appropriate therapeutic intervention... 61

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

25.

References

. Mansbach ].M., Forbes P, Peters C.: Testicular torsion and risk factors for orchidectomy. Arch Pediatr

Adolesc Med. 2005; 159: 1167-1171.

Kahn F, Muoka O., Watson G.M.: Bell Clapper testis, torsion, and detortion: a case report. Cases
Reports in Urology. 2011; Vol. 2011, Article ID 631970 2 pages.

Fecher A.M., Bajory Z.: A review of main controversial aspects of acute testicular torsion. J of Acute
Disease. 2016; 5 (1): 1-8.

Shittu O.B., Idowu O.E., Malomo A.A., Ajani R.S.A.: Intrascrotal anomalies related to testicular
torsion in Nigerians: an anatomical study. African J Urol. 2006; 12: 24-28.

Martin A.D., Rushton H.G.: The prevalence of bell clapper anomaly in the solitary testis of prior
perinatal torsion. J Urol. 2014; 191: 1573-1577.

Fehér A.M., Bajory Z.: A review of main controversial aspects of acute testicular torsion. ] Acute
Disease. 2015: 5: 1-8.

Korkes E, Cabral PR., Alves C.D., et al.: Testicular torsion and weather conditions: analysis of 21.289
cases in Brazil. Int Braz ] Urol. 2012; 38: 222-228.

Srinivasan A.K., Freyle J., Gitlin ].S., Palmer L.S.: Climatic conditions and the risk of testicular
torsion in adolescent males. ] Urol. 2007; 178: 2585-2588.

Shteynshlyuger A., Yu J.: Familial testicular torsion: a meta analysis suggests inheritance. J Pediatr
Urol. 2013; 9: 683-690.

Cubillos ., Palmer J.S., Friedman S.C., et al: Familial testicular torsion. J Urol. 2011; 185:
2469-2472.

Eaton S.H., Cendron M.A., Estrada C.R., et al.: Intermittent testicular torsion: diagnostic features
and management outcomes. ] Urol. 2005; 174: 1532-1535.

Schulsinger D., Glassberg K., Strashun A.: Intermittent torsion :association with horizontal lie of
testicle. ] Urol. 1991; 145: 1053-1055.

Vijayaraghavan S.B.: Sonographic differential diagnosis of acute scrotum: real time whirlpool sign,
a key sign of torsion. J Ultrasound Med. 2006; 25: 563-574.

Kahn E, Muoka O., Watson G.M.: Bell clapper testis, torsion, and detorsion: a case report. Case Rep
Urol. 2011; 2011: 1-2.

Agahaji A.E.: Intermittent testicular torsion. J Coll Med. 2000; 5: 10-13.

Cass A.S.: Elective orchidopexy for recurrent testicular torsion. J Urol. 1982; 127: 253-254.
Chapman R.H.: Torsion of the testis and it's appendages. Br Med J. 1972; 1: 164-166.

Knight PJ., Vassy L.E.: The diagnosis and treatment of the acute scrotum in children and adolescents.
Ann Surg. 1984; 200: 664-673.

Krarup T.: The testes after torsion. Br J Urol. 1978; 50: 43-46.

Dogra V., Bhatt S.: Acute painful scrotum. Radiol Clin North Am. 2004; 42: 349-363.

Caesar R.E., Kaplan G.W.: Incidence of the bell-clapper deformity in an autopsy series. Urol. 1994;
44: 114-116.

Waldert M., Klatte T., Schmidbauer J., et al.: Color Doppler sonography reliably identifies testicular
torsion in boys. Urol. 2010; 75: 1170-1174.

Lewis A.G., Bukowski T.P, Jarvis PD., et al.: Evaluation of acute scrotum in the emergency
department. ] Pediatr Surg. 1995; 30: 277-281.

Kadish H.A., Bolte R.G.: A retrospective review of pediatric patients with epididymitis, testicular
torsion, and torsion of testicular appendages. Pediatr. 1998; 102: 73-76.

Elsaharty S., Pranikoff K., Magoss I.V., et al.: Traumatic torsion of the testis. ] Urol. 1984; 132:
1155-1156.



62

www.czasopisma.pan.pl P@N www.journals.pan.pl
<D

Dimitrios Patoulias, Konstantinos Farmakis, et al.

26.

27.

28.

29.

30.

31.

32.

Kalfa N., Veyrac C., Baud C., et al.: Ultrasonography of the spermatic cord in children with testicular
torsion: impact of the surgical strategy. ] Urol. 2004; 172: 1692-1695.

Kalfa N., Veyrac C., Lopez M., et al.: Multicenter assessment of ultrasound of the spermatic cord in
children with acute scrotum. J Urol. 2007; 177: 297-301.

Baud C., Veyrac C., Couture A., et al.: Spiral twist of the spermatic cord: a reliable sigh of testicular
torsion. Pediatr Radiol. 1998; 28: 950-954.

DeMauro C.A., Horrow M.M.: Diagnosis: incomplete testicular torsion progressing to complete
torsion. Ultrasound Q. 2008; 24: 121-123.

Yagil Y., Noarditsky 1., Milhem J., et al.: Role of Doppler ultrasonography in the triage of acute
scrotum in the emergency department. J Ultrasound Med. 2010; 29: 11-21.

Munden M.M., Williams J.L., Zhang W.: Intermittent Testicular Torsion in the Pediatric Patient:
Sonographic Indicators of a Difficult Diagnosis. AJR. 2013; 201: 912-918.

Schulsinger D., Glassberg K., Strashun A.: Intermittent torsion: association with horizontal lie of the
testicle. J Urol. 1991; 145: 1053-1055.





