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Abstract: Testicular torsion is a challenging and time-sensitive diagnosis that is encoun-
tered frequently in daily practice, especially in the emergency room. A thorough history, the 
presence of a painful and swollen testis and testicular ultrasonography plays a vital role in 
the prompt diagnosis of testicular torsion. Prompt diagnosis is essential to prevent complica-
tions of testicular torsion which include testicular infarction, necrosis, and sub/infertility. 
This can be challenging as there are various other conditions that may mimic the presentation 
of testicular torsion. Since testicular torsion is an extremely time-sensitive diagnosis, it may 
also be a subject of many medicolegal challenges. This review article serves as a guide for 
clinicians involved with the diagnosis and management of testicular torsion. We review and 
discuss detection and management strategies based on their validity, statistical significance, 
and effectiveness in enabling prompt diagnosis and management of testicular torsion. 
Medicolegal implications of testicular torsion are also highlighted.
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Introduction
Testicular torsion is an urological emergency necessitating emergent intervention. It 
occurs when the testicle rotates around its spermatic cord leading to impaired blood 
supply and possible permanent ischemic testicular damage.1 The severity of ische-
mia varies and is dependent on the time period of torsion as well as the extent of 
rotation of the cord.2

Testicular torsion can occur at any age but commonly occurs soon after birth or 
between the ages of 12–18 years with a peak in incidence at age 13–14 years. The 
incidence of torsion in males below the age of 25 years is approximately 1 in 4000.3 

A study based in the USA reported that testicular torsion was diagnosed in 10–15% 
of pediatric patients presenting with acute scrotal pain and an orchidectomy was 
performed on 42% of patients undergoing scrotal exploration for testicular torsion. 
The study also noted that the time interval for the development of ischemia after the 
onset of testicular torsion was 4–8 hours.4

The early recognition of testicular torsion has been associated with an increase 
in the rates of testicular salvage and the prevention of complications such as 
testicular infarction and infertility.3 By analyzing the available literature, this 
review article discusses predisposing factors, patient presentation, detection strate-
gies including predictive scoring, differential diagnosis, diagnostic modalities, 
management options and medicolegal aspects pertaining to patients presenting 
with suspected testicular torsion. The role, effectiveness, and statistical significance 
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of diagnostic and management strategies to determine 
which strategies should be utilized in the emergency set-
ting for the rapid diagnosis and management of testicular 
torsion are also reviewed.

A search strategy was formulated to identify publica-
tions relating to testicular torsion. The databases searched 
included PubMed, Web of Science, Scopus, Cochrane 
Database of Systematic Reviews, BMJ and Google 
Scholar. The following search terms were used: testicular 
torsion, acute scrotum, spermatic cord torsion, familial 
torsion, TWIST, epididymo-orchitis, orchidectomy, and 
orchidopexy. Relevant articles including additional articles 
identified from references cited in the original search arti-
cles were reviewed. Relevant sections of pertinent manu-
scripts were identified, assessed, and evaluated prior to 
writing this article. A total of 56 articles relevant to the 
contents of this article were reviewed and analyzed.

Discussion
Predisposing Factors
In general, the underlying etiology of testicular torsion is 
not easily identifiable. However, there are a number of 
factors including genetic factors, environmental factors, 
preceding trauma and the clapper-bell deformity that may 
predispose a patient to testicular torsion.5

Although evidence relating to familial inheritance is 
limited, a meta-analysis suggested that there is a familial 
link, especially with the occurrence of bilateral testicular 
torsion.6

A study conducted by Cunningham reviewed 6 broth-
ers within a family, each of whom developed spermatic 
cord torsion within a period of 3 years. Each of the 
brothers were found to have testicular hypermobility pre-
disposing them to testicular torsion.5 While the literature 
on familial inheritance is limited, there is a likely link 
between structural deviation and familial predisposition. 
Another study assessed 70 patients with testicular torsion 
and found that eight had family members that were pre-
viously diagnosed with testicular torsion.7

With regards to environmental factors, there is a recog-
nizable association between a hyperactive cremasteric 
reflex, cold weather and testicular torsion.8 A Brazilian 
study that assessed the association between testicular tor-
sion and weather conditions among 21,289 patients 
between 1992 and 2010 reported that the incidence of 
testicular torsion was substantially higher during the win-
ter months.1 Decreasing humidity is also considered a 

possible risk factor for testicular torsion and has been 
associated with a higher incidence of testicular torsion.9

The clapper-bell deformity is commonly noted in 
patients with testicular torsion. Normally, the tunica vagi-
nalis attaches directly to the posterolateral part of the 
testis. With the clapper-bell deformity the epididymis, 
distal spermatic cord and testis are entirely surrounded 
by the tunica vaginalis, allowing the testis to hang freely 
with the ability to turn and swing inside the tunica vagi-
nalis and thereby predisposing the individual to testicular 
torsion.10 A study based on autopsies that were conducted 
in 51 male patients found a 12% incidence of clapper-bell 
deformity, suggesting that in addition to the clapper-bell 
deformity other factors that may increase the risk of testi-
cular torsion.11

Clinical Presentation
A thorough history is an essential component when eval-
uating a patient for the probability of testicular torsion. 
Key features on history that may heighten the index of 
suspicion include age, a sudden onset of severe unilateral 
testicular pain of less than a 24-hour duration associated 
with one or more of the following; nausea, vomiting, 
scrotal swelling, testicular tenderness, erythema, a high 
riding testicle (Brenzel sign) and retraction of the scrotal 
skin (Ger’s sign). However, pain that has been ongoing for 
more than 24 hours does not rule out the presence of a 
testicular torsion.4,12 A recent study identified the presence 
of increasing testicular pain, nausea, vomiting, abnormal 
position of the testicle and skin changes of the scrotum as 
highly predictive of testicular torsion. Testicular pain may 
also be intermittent in nature and in general there is a lack 
of pain relief on elevation of the affected side (Prehn’s 
sign).13

A retrospective study spanning over a period of 23 
years, which included patients with surgically confirmed 
testicular torsion and torsion of the appendix testis, 
assessed the prevalence of various presenting. Overall, 
70% had been diagnosed with testicular torsion and the 
other 30% with torsion of the appendix testis.2 It was 
noted that 87.8% of patients with testicular torsion 
reported a duration of pain of less than 24 hours. The 
study also reported that more patients with testicular tor-
sion reported or presented with onset of pain during sleep 
(67.3% vs 33%), testicular swelling (79.6% vs 52.4%) and 
a high-riding testicle (61.2% vs 33.3%).2

Another retrospective study conducted in pediatric 
patients with a median age of 10 years and presenting 
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with acute scrotum reported that 19 out of 138 patients 
were diagnosed with testicular torsion. Patients with testi-
cular torsion in this study were on average older age than 
patients presenting with other causes of acute scrotum. 
This study also found that the presence of nausea, vomit-
ing, abnormal cremasteric reflex, pain of less than 24 
hours and a high position of the affected testis were 
strongly associated with testicular torsion.12

Another retrospective study that included 118 patients 
with testicular torsion reported that 92.4% of patients 
complained of pain, 88.1% presented with scrotal swel-
ling, 94.1% presented with tenderness and 94.9% had an 
absent cremasteric reflex.14 This study however reported 
that only 26.3% of patients had vomiting as part of their 
presenting complaint. This study did not specifically 
review the duration of pain, but a more general view of 
the duration of symptoms was analyzed and showed a 
median duration of 64 hours. It was also noted that two 
patients had normal cremasteric reflexes suggesting that 
the presence of a normal cremasteric reflex does not com-
pletely rule out the diagnosis of testicular torsion.

Atypical presentations of testicular torsion can occur, 
and symptoms may be non-specific causing a challenge in 
diagnosis. This can lead to a delay in treatment with a 
higher risk of complications. Hence, clinicians should be 
aware of atypical presentations.15 A case study from 
Pennsylvania which reviewed a patient with mesorchial 
testicular torsion highlighted that intermittent pain and a 
present cremasteric reflex can also present as atypical 
presentations of testicular torsion. The report suggested 
that if atypical pain is persistent, further investigations 
should be conducted.16

Atypical presentation of testicular torsion can also 
occur in the setting of cryptorchidism. A retrospective 
study found eight cases of torsion of the undescended 
testis (within the inguinal canal) out of 84 patients that 
received surgical management for testicular torsion 
between 1999 and 2012. These patients presented with 
inguinal swelling and an inguinal mass that was tender. 
Torsion of the undescended testis can occur in the inguinal 
canal as well as intra-abdominally and these patients may 
present with abdominal or groin pain. Although torsion of 
the undescended testis is not common, it is essential that 
clinicians are aware of these presentations to avoid mis-
diagnosis and increase the chance of testicular salvage. 
This study also highlighted the importance of examining 
the external genitalia in patients that present with abdom-
inal and inguinal pain.17 Since it is not always possible to 

rule-out testicular torsion on history and examination 
alone, radiological imaging or immediate exploration is 
often required.18

Clinical Decision Scoring
Utilizing clinical scores when assessing patients with an 
acute scrotum can provide guidance in identifying patients 
who may require scrotal ultrasonography, urological con-
sultation or urgent scrotal exploration.12 Various clinical 
decision tools have been described to assist the clinician in 
the diagnosis and work-up of testicular torsion.

The Testicular Workup for Ischemia and Suspected 
Torsion (TWIST) score focuses on five criteria from the 
history and clinical examination to estimate the likelihood 
of testicular torsion. This scoring system was initially 
validated by Barbosa et al and was utilized in their study. 
Criteria for this scoring system include testicular swelling 
(2 points), presence of a hard testicle (2 points), absent 
cremasteric reflex (1 point), nausea/vomiting (1 point) and 
a high-riding testicle (1 point). A score of 0–2 is deemed 
low risk and is associated with a 100% negative predictive 
value for torsion. In general, ultrasonography and urologi-
cal consultation are not required in patients in this cate-
gory. A score of 3–4 is deemed intermediate risk and 
warrants ultrasonography and possible urological consulta-
tion, whereas a score of 5 or more is classed as high risk 
and is associated with a 100% positive predictive value for 
testicular torsion.19 Patients in this category do not require 
ultrasonography but rather urgent urological consultation 
and surgery with a view for testicular salvage.20

A study was conducted to evaluate the validity of the 
TWIST scoring system when used by non-urologists’ 
medical professionals on a patient sample of 128 patients. 
Although slightly different cut off values for low, inter-
mediate, and high risk were used (0, 1–5, more than 6, 
respectively), the authors reported that there were no 
cases of testicular torsion in the group of patients that 
were classified as low risk (indicating a 100% negative 
predicative value). The positive predictive value of 
patients within the Tanner stages of 3–5 with a TWIST 
score of ≥6 was 100%; however, an accurate diagnosis 
was difficult in patients in Tanner stages 1–2. It therefore 
suggests that this scoring tool can potentially be used in 
the emergency room setting by non-urologists but advises 
that if patients are in Tanner stages 1–2, an ultrasound is 
also recommended including in those with a high-risk 
TWIST score.20 Other scoring tools, although not widely 
used, have also shown promise.13,21,22
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Differential Diagnosis
The differential diagnosis of testicular torsion is broad. 
Various scrotal-related pathologies may clinically mimic 
testicular torsion and present with an acute scrotum. These 
include scrotal cellulitis, gangrene, edema, scrotal abscess, 
and fat necrosis secondary to trauma. Pathology of sur-
rounding structures such as rupture of the tunica albugi-
nea, spasm of the cremasteric muscle, torsion of the 
spermatocele, hydrocele and pyocele may also present 
with an acute scrotum.23

Testicular pathologies that may mimic testicular torsion 
include torsion of testicular appendages, epididymo-orchi-
tis, mumps orchitis, testicular infarct, polyorchidopathia, 
trauma, ischemic necrosis, tumour-related hemorrhage and 
myofibroblastic pseudotumor. An infarcted spermatic 
chord, hematoma and thrombophlebitis associated with 
varicocele represent conditions affecting the spermatic 
cord which may mimic testicular torsion. Various systemic 
conditions can also present with symptoms in keeping with 
the presentation of testicular torsion. These include poly-
arteritis nodosa, hypersensitivity angiitis, thromboangitis 
obliterans, Henoch-Schonlein purpura and familial 
Mediterranean fever. Abdominal and retroperitoneal 
pathologies such as incarcerated strangulated hernia, pan-
creatic tumour, hemoperitoneum, acute appendicitis, and 
rarely adrenal hemorrhage in neonates can also mimic 
testicular torsion.23

Torsion of the testicular appendages and epididymo- 
orchitis is the most common mimics of testicular 
torsion.24 Clinical characteristics of these pathologies 
are described in Table 1. Torsion of any of the four 
testicular appendages [appendix testis (remnant of para-
mesonephric duct), appendix epididymis (remnant of the 
mesonephric duct), paradidymis (organ of Giraldes) and 
vas aberrans (organ of Haller)] may present with an 
acute scrotum, especially in children.25 The appendix 
testis is usually located at the superior testicular pole 
in the groove between the testicle and epididymis. 
Ninety-five percent of cases of torsion of the appen-
dages are attributed to the appendix testis. Although 
torsion of the testicular appendages is a benign process, 
it poses a major clinical challenge due to its similarities 
with the presentation of testicular torsion. In contrast, 
epididymo-orchitis is defined as inflammation of the 
epididymis and testes with or without associated infec-
tion. Compared to testicular torsion, symptoms may be 
more insidious with pain persisting for days to months. 

Most cases occur between the ages of 18 to 35 years. 
Concurrent symptoms such as dysuria, hematuria, urin-
ary urgency, fever, and tachycardia are frequently 
encountered. The presence of a normal cremasteric 
reflex and a thickened spermatic chord with increased 
doppler wave pulsation on ultrasonography are both 
useful in distinguishing epididymo-orchitis from testicu-
lar torsion.26

Diagnostic Modalities
Over the years, various diagnostic modalities including 
ultrasonography, nuclear imaging, orthogonal polarization 
spectral (OPS) imaging, near-infrared spectroscopy 
(NIRS), magnetic resonance imaging (MRI) and surgical 
exploration have been considered in the diagnosis of tes-
ticular torsion.

Ultrasonography
Due to its portability and lack of ionizing radiation, ultra-
sonography is regarded as the preferred choice of imaging 
modality in the evaluation of an acute scrotum.27 Like all 
diagnostic ultrasonography imaging, scrotal ultrasonogra-
phy is also subject to operator dependency, hence findings 
must be interpreted in conjunction with the clinical 
presentation.21

Table 1 Clinical Characteristics That May Assist with 
Distinguishing Testicular Torsion from Torsion of the Testicular 
Appendix and Epididymo-Orchitis

Condition Characteristics

Testicular torsion Sudden asymmetrical scrotal pain 

Scrotal edema 
Fever, nausea, vomiting 

Negative Prehn’s sign 

Brunzels sign 
Ger’s sign 

Absence of cremasteric reflex 

Acute onset of symptoms

Testicular appendix 

torsion

Blue dot sign observed through scrotum 

Usually present in young boys 
History of trauma may be is present 

Tenderness in the upper pole

Epididymo-orchitis Presents usually after puberty in sexually 

active persons 
Scrotal edema 

Positive Prehn’s sign 

Epididymal tenderness
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It is important to note that ultrasonography findings 
may vary according to the degree of blood flow that is 
compromised.28 Color Doppler is widely used to assess 
testicular vascular flow in patients where testicular torsion 
is suspected. In patients with complete testicular torsion, 
there is an absence of flow which can be seen on Doppler 
ultrasound; however, in incomplete torsion, Doppler ultra-
sound is known to have a high false-negative rate.29 

Conventional color Doppler ultrasonography can also 
lead to a misdiagnosis as it only assesses the macrovascu-
lar blood flow in the testes.30 Misdiagnosis in younger 
patients is also common due to detection challenges with 
regards to a smaller testes volume.31

A study conducted in Oman that included 33 patients 
with surgically confirmed testicular torsion assessed the 
sensitivity of color Doppler ultrasonography and high-reso-
lution ultrasonography. It found that the sensitivity of color 
Doppler ultrasound was 84.85% while that of high-resolu-
tion ultrasonography was 93.94%. The authors suggested 
that if a combination of both these types of ultrasonography 
are used, a higher sensitivity may be achieved.32

The use of contrast-enhanced ultrasonography can be 
utilized to assess microvascular testicular blood flow. 
However, it has also been found to be of limited value in 
the pediatric patient population.30 Power Doppler sonogra-
phy is a tool that can be used to aid standard color Doppler 
since it has higher sensitivity than standard color Doppler, 
especially when determining low-velocity flow.33 Power 
Doppler is utilized to determine if there is testicular blood 
flow while spectral Doppler allows differentiation between 
venous and arterial flow. The settings for both power and 
spectral Doppler should be changed to the most sensitive 
settings to allow a minimal amount of artefact. It is also 
suggested that the Pulse Repetition Frequency (PRF) 
should be set as low as possible to ensure optimal 
imaging.28

Superb Microvascular Imaging (SMI) is a recently 
developed Doppler modality which assesses microvas-
cular blood flow and addresses the challenges associated 
with standard Doppler ultrasonography.34 It has the abil-
ity to assesses low-velocity flow with less tissue move-
ment artefacts and signals.30 A prospective study of 156 
patients compared the testicular blood flow findings 
between conventional Doppler imaging and SMI (both 
color and monochrome). In patients of all age groups, it 
was found that the SMI technology provided more infor-
mation regarding the vascular structure of the testis and 
was able to assess thin vessels and blood flow within the 

testes more accurately when compared to conventional 
Doppler imaging. The study also found that the mono-
chrome SMI technique showed stronger statistical evi-
dence than color SMI in evaluating blood flow in the 
testis. It concluded that monochrome SMI should be 
utilized in pediatric patients including patients with 
cryptorchidism, patients with a small testis volume and 
in patients where there is suspicion for testicular 
torsion.35

Another features that may be identified on ultrasono-
graphy is the presence of a scrotal whirlpool sign 
(Figure 1), which can be described as a spiral-like 
pattern of the spermatic cord and is virtually pathogno-
monic of testicular torsion. It is seen as a twist in the 
course of the spermatic cord. This sign can be visualized 
with either standard ultrasonography, high-resolution 
ultrasonography or color Doppler ultrasonography. The 
sign however is not easily identified in neonates.36 A 
recent meta-analysis to determine the accuracy of the 
whirlpool sign observed a pooled sensitivity of 92% 
(95% CI, 0.70–0.98), a pooled specificity of 99% (95% 
CI, 0.95–1.00) and a summary estimate log odds ratio of 
5.32 (95% CI, 1.59–9.05; p=0.001) in adults and non- 
neonatal pediatric patients.37

Another sign that may be visualized on ultrasonogra-
phy is the redundant spermatic cord sign, where the sper-
matic cord appears torturous, indicating an abnormality in 
the attachment of the tunica vaginalis.27 In the setting of 
an acute scrotum, this sign may be seen as a boggy pseudo 
mass or a torsion knot (Figure 2).21,38 The presence of the 
horizontal lie (Figure 3) of the testicle may also be visua-
lized on ultrasound and is indicative of the clapper-bell 
deformity.27

Computed Tomography
Scrotal computed tomography (CT) imaging is rarely 
performed in the evaluation of an acute scrotum. 
However, it is the choice investigation in the assessment 
of scrotal hernia involving the ureters, Fournier’s gang-
rene, acute trauma and in cancer staging. CT is also of 
value in detecting a perfusion insult in indeterminate 
cases. It is important to note that CT imaging involves 
ionizing radiation and should only be used for scrotal 
imaging where absolutely necessary.39 This modality is 
also difficult to use in pediatric patients and it is not 
cost-effective.30 CT is not the modality of choice in the 
setting of acute scrotum when there is a need to evaluate 
testicular perfusion.
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Nuclear Imaging
Testicular nuclear imaging has an overall accuracy of 95% 
and is useful in differentiating testicular torsion from epi-
didymo-orchitis when the diagnosis is in doubt. However, 
this imaging modality is not always easily accessible and 
may result in delays in the setting of acute scrotum, 

suggesting that it should not be utilized as the initial 
modality of choice.40,41

Orthogonal Polarization Spectral (OPS) Imaging
Disturbances in testicular microcirculation occurs in the 
late stages of torsion. Hence, OPS imaging can be utilized 

Figure 1 “Whirlpool sign” of the spermatic cord. (A) Gray-scale transverse US image of upper left scrotal sac shows an eddy swirl (arrow) of the spermatic cord suggesting torsion 
of the cord. This 12-year-old boy woke with acute left testicular pain and experienced nausea and vomiting along with the pain. (B) Power Doppler US image of the same twisted 
cord shows concentric pattern of preserved flow in the vessels of the twisted cord. The flow in the left testis (not shown) was minimally decreased compared to the right side and 
bilateral bell clapper deformity was found during orchiopexy along with complete torsion of the left testis with 360° twist. (C) Gray-scale longitudinal US image of the left scrotum in 
a 13-year-old boy with 1 day of left-side pain shows abrupt spiral twisting of the spermatic cord (arrow) at the external inguinal ring, creating a whirlpool sign. (D) Color Doppler 
transverse image of the testes in the same boy as in (C) shows preserved and symmetrical flow bilaterally. After manual detorsion in the emergency room, he underwent 
orchiopexy and was diagnosed with intermittent torsion. (Image obtained from Bandarkar AN, Blask AR. Testicular torsion with preserved flow: key sonographic features and 
value-added approach to diagnosis. Pediatr Radiol. 2018;48(5):735–744. doi:10.1007/s00247-018-4093-0.27 Distributed under the terms of the Creative Commons Attribution 4.0 
International License (http://creativecommons.org/licenses/by/4.0/). No changes have been made to the images or the image description).

Figure 2 Intermittent torsion in a 17-year-old boy who presented with 5 h of acute right testicular pain after a game of football. He had experienced 6–7 similar episodes in 
the last 2 years where the pain had spontaneously resolved. Cremasteric reflex was absent on the right. (A) Gray-scale transverse US image of the right testis shows a 
redundant spermatic cord (arrow) occupying the medial half of the scrotal sac, with a mildly edematous epididymis (E) adjacent to it. The echogenic mediastinum testis faced 
medially instead of posterolaterally, which was concerning for altered testicular lie. (B) Color Doppler longitudinal image of the right scrotum shows excess and tortuous 
spermatic cord bunched up in the scrotal sac superior to the testis and formation of a pseudomass, suggesting torsion of the spermatic cord. Note that this extratesticular 
pseudomass is not hyperemic and should not be confused with epididymitis. Orchiopexy was recommended; however, the family chose to wait because his pain had 
improved. Elective orchiopexy was performed 7 months later and bilateral bell clapper anomaly was noted; he was diagnosed with intermittent torsion. (Image obtained 
from Bandarkar AN, Blask AR. Testicular torsion with preserved flow: key sonographic features and value-added approach to diagnosis. Pediatr Radiol. 2018;48(5):735–744. 
doi:10.1007/s00247-018-4093-0.27 Distributed under the terms of the Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0/ 
). No changes have been made to the images or the image description).
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to assess changes in the microcirculation of the testis after 
the ischemia-reperfusion phase.42 However, OPS imaging 
is not readily available.

Near Infrared Spectroscopy (NIRS)
This modality utilizes infrared light to estimate tissue 
saturation of oxygen in superficial body tissues of up to 
several centimeters. Evidence regarding near-infrared 
spectroscopy and diagnosing testicular torsion is limited. 
A recent systematic review concluded that NIRS was 
unreliable in the diagnosis of testicular torsion.43 Hence, 
this modality is currently not recommended in the work-up 
of testicular torsion.

Magnetic Resonance Imaging (MRI)
Contrast or non-contrast-enhanced MRI is useful when the 
diagnosis of incomplete testicular torsion is suspected.44 A 
retrospective study indicated that contrast-enhanced MRI 
in the evaluation of torsion had an associated sensitivity 
and specificity of 100% and 93%, respectively.45 However, 
MRI is not as easily available as ultrasonography, it is 
difficult to use in pediatric patients and it is not cost- 
effective.30 MRI may have some value in selected cases 
but it is not recommended as routine.

Surgical Exploration
Although surgical exploration is invasive, it remains the 
gold standard in the diagnosis of testicular torsion.44 Since 
testicular salvage is time dependent and clinical examina-
tion as well as the various imaging modalities described 
above are unable to exclude the diagnosis of testicular 
torsion in all cases, early surgical exploration must be 

given consideration when the index of suspicion for testi-
cular torsion is high.46

Preoperative Mean Platelet Volume (MPV) and 
Leucocyte Count
The mean platelet volume indicates the level of platelet 
activity and forms part of a full blood count investigation. 
It can assess for the presence of inflammation as part of a 
preoperative assessment. A retrospective study based in 
Turkey compared the MPV value and leucocyte count of 
51 healthy patients to 50 patients with surgically con-
firmed testicular torsion. The study showed that the mean 
MPV and the mean leucocyte count were remarkably 
higher in patients with testicular torsion compared to the 
healthy patient group. The MPV has been shown to be 
increased in vascular pathologies of the urological system, 
although literature is limited. Although the MPV has a low 
sensitivity in the diagnosis of testicular torsion, it may be 
useful to support the presence of testicular torsion.47

Management
The maximum duration for testicular salvage after torsion 
has been highly debated. A study found that 89% of testes 
operated on between 7 and 12 hours were salvaged.48 

Another study noted that rates of testicular salvage 
decreased from 100% to 90% when time to testicular 
surgery had been delayed by 4–8 hours.49

The Role of Manual Detorsion
Manual detorsion was first described in 1893 to reverse 
ischemia and provide instantaneous pain relief. It can be 
considered a “time buying procedure” and a prelude to 
surgical intervention that may limit testicular infarction 

Figure 3 Testicular lie—normal and abnormal. (A) Color Doppler transverse US image of the testes in a 12-year-old boy with mild groin pain demonstrates normal vertical 
lie with the testes seen in round cross-section and with the mediastinum testis (arrows) directed posterolaterally. (B) Color Doppler transverse US image of both testes in a 
14-year-old boy who woke with acute right scrotal pain demonstrates abnormal horizontal lie of the right testis (arrow) with slightly decreased intratesticular flow compared 
to the normal left side. He had experienced similar episodes of pain in the past and was diagnosed with intermittent torsion. During orchiopexy 12 h later, a bell clapper 
deformity was noted bilaterally. (C) Gray-scale transverse US image of both testes in a 16-year-old boy with right testicular pain demonstrates abnormal oblique lie of the 
right testis (arrows), which is oriented diagonally compared to the normal left side. Intermittent torsion was diagnosed intraoperatively. (Image obtained from Bandarkar 
AN, Blask AR. Testicular torsion with preserved flow: key sonographic features and value-added approach to diagnosis. Pediatr Radiol. 2018;48(5):735–744. doi:10.1007/ 
s00247-018-4093-0.27 Distributed under the terms of the Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0/). No 
changes have been made to the images or the image description).
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while preparations are being made for surgical exploration. 
For torsion of the left side, the testicle should initially be 
rotated 180 degrees clockwise. The procedure may need to 
be repeated 2–4 times, as torsion can involve rotations of 
180–720 degrees. Repeat attempts of manual detorsion 
should be guided by instantaneous resolution of pain and 
re-establishment of blood flow on doppler ultrasonogra-
phy. The method is similar for torsion of the right testicle, 
except that the testicle is rotated counterclockwise. Manual 
detorsion should be followed by surgical exploration and 
orchidopexy.50

A recent study reported that 20 out of 26 patients were 
successfully detorted by manual detorsion with elective 
surgery thereafter being performed at a median of 10 (0– 
45) days later. None of the patients had recurrent episodes 
of torsion while awaiting surgery. The median ischemia- 
free time gained was 90 (20–240) minutes compared to the 
group of patients that underwent surgical exploration with-
out manual detorsion.50

Patient compliance can be a limiting factor, as manual 
detorsion is generally performed without the administra-
tion of anesthesia. This is to allow for monitoring of pain 
which can be used as a surrogate marker of successful 
detorsion or recurrence of torsion. Contraindications to 
manual detorsion include scrotal wall thickening, inflam-
mation and reactive hydrocele.51

Surgical Exploration
In the suspected diagnosis of torsion, urgent scrotal 
exploration is the treatment of choice to salvage a possible 
ischemic testis.23 Non-viable testis should be removed 
(orchiectomy) to prevent formation of anti-sperm antibo-
dies and thus compromising the functionality of the 
healthy contralateral testis. Testicular viability during sur-
gical exploration can be determined on clinical grounds in 
most instances. In doubtful cases, fluorescent dye may be 
used to assess for the presence of ischemia.9 A viable testis 
should be fixed to the inner scrotal wall to prevent re- 
torsion (orchidopexy). In addition, orchidopexy of the 
opposite testis should also be performed.52

Predictors of Viability
A history of more than 10 hours between onset of symp-
toms and surgery is a very strong indicator of testicular 
non-viability with an associated sensitivity and specificity 
of 62% and 100%, respectively. A recent study conducted 
in Italy that enrolled 15 boys found that absence of testi-
cular blood flow on color Doppler ultrasound had a 

sensitivity and specificity of 88% and 86%, respectively. 
With regards to the intraoperative bleeding test, all patients 
with grade 3 bleeding (major bleeding that requires multi-
ple hemoclips and sessions of hemocoagulation) required 
orchidectomy and had necrotic tissue on histopathology. 
Majority of patients with grade 2 intraoperative bleeding 
required only orchidopexy.53 Regarding long-term viabi-
lity, unilateral torsion affected spermiogenesis in about 
50% of patients and produced borderline impairment in 
another 20%.54

Long-Term Recovery After Torsion
Despite prompt diagnosis and orchidopexy, infertility 
remains a major issue after the treatment of testicular 
torsion. A study looking at the late endocrine profile, 
seminal parameters and anti-sperm antibody levels after 
testicular torsion showed that sperm motility after orch-
iectomy was higher than in patients who had an orchido-
pexy. The endocrine levels and anti-sperm antibody levels 
were otherwise unremarkable in both groups. Higher 
levels of anti-sperm antibodies were found in all patients 
regardless of whether the patient underwent orchiectomy 
or orchidopexy. No correlation was found between anti- 
sperm antibody levels and age of torsion, ischemia time, 
seminal parameters or treatment applied. Testicular fate 
did not have any correlation with the formation of anti- 
sperm antibodies. Further studies are required to clarify 
whether maintenance of a severely ischemic testis may 
impair testicular function.55

Medicolegal Aspects of Testicular Torsion
Due to delays in diagnosis, treatment and resultant testi-
cular loss, testicular torsion is a relatively frequent cause 
of medical malpractice litigation.56 A retrospective study 
that analyzed litigation claims filed over an 18-year period 
reported that indemnity payments were made in 67% of 
cases, half of which were in favor of the claimant. 
Testicular torsion was misdiagnosed as epididymitis in 
61% of cases and medicolegal outcome was not affected 
by late presentation. Major liabilities for paid claims were 
an error in diagnosis (74%), a delay in or lack of referral 
(48%), failure to order radiological investigations (19%), 
delayed surgical exploration (13%), error in surgical tech-
nique or judgment (13%) and falsified records (10%). The 
median indemnity payment was $45,000 while the total 
cost for 39 cases including payments, legal expenses and 
indemnity was $2,286,528.00.57
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Conclusion
Testicular torsion is a time-sensitive diagnosis that 
requires prompt surgical intervention to avoid testicular 
ischemia, infertility, and unwanted litigation. When ima-
ging is required, the recommended and most available 
modality to detect torsion is ultrasonography. In pediatric 
patients, the use of SMI is supported. This holds high 
significance in countries where waiting for other imaging 
modalities may produce unfavorable outcomes. Rates of 
testicular salvage are better when surgery is performed 
within 7–12 hours of symptom onset. Clinicians must be 
aware of the presentation, broad differential diagnosis, 
available diagnostic modalities, and management of testi-
cular torsion. Due to the high associated medico-legal risk, 
clinicians must have a sound knowledge regarding testi-
cular torsion. There is a need for further research with 
regards to testicular torsion in the emergency room in 
resource limited settings as a lack of resources may influ-
ence timeous diagnosis, imaging modalities and time to 
surgery.
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