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ABSTRACT: Acute scrotum (AS) is a clinical syndrome 
characterized by scrotal pain of acute onset, often accompanied by 
scrotal swelling and other local and systemic signs and symptoms. It 
may be the initial presentation of several diseases including testicular 
torsion, orchitis, epididymitis, hydatid torsion, strangulated hernia 
and, less frequently, scrotal hematoma and testicular tumor. In the 
setting of emergency services, physicians should be extremely 
careful with the possibility of testicular torsion. This condition 
consists in the torsion of the spermatic cord, leading to an interruption 
of the testicular blood flow, with ischemia and ultimately necrosis. 
It is associated with acute severe pain, nausea, absence of the 
cremasteric reflex, and a high-riding testis. Physical examination 
may help diagnosis. However, a color Doppler ultrasound of the 
scrotum is usually required for a definitive diagnosis. Ultrasound 
will reveal a reduction or no blood flow to the affected testis; 
surgical treatment is mandatory and should be performed as early as 
possible. A differential diagnosis is orchiepididymitis. It may be of 
viral etiology in early childhood and bacterial after the beginning of 
sexual activity. The most specific sign associated with this condition 
is the relief of pain after elevation of the testis, known as Prehn’s 
sign. Treatment for bacterial cases requires antibiotics, while cases 
of viral etiology require only symptomatics. Hydatid torsion, 
including torsion of appendix testicularis and appendix epididymis 
may mimic testicular torsion but on ultrasound, blood flow is 
preserved, and a twisted appendix is often seen. Treatment for this 
condition consists only in symptomatic control. Testicular torsion 
should be treated as early as possible, since a delay of 6 hours may 
result in organ loss. Surgery consists of bilateral orchiopexy in case 
of a viable testicle and orchiectomy of a necrotic organ, always with 
fixation of the contralateral testicle.

Keywords: Scrotum; Scrotum/diagnostic imaging; Spermatic cord 
torsion; Orchitis.

RESUMO: Escroto agudo (EA) é uma síndrome caracterizada 
por dor escrotal aguda, frequentemente acompanhada por edema 
escrotal e outros sinais e sintomas locais e sistêmicos. EA pode 
ser a apresentação inicial de diversas doenças, incluindo torção 
testicular, orquite, epididimite, torção de hidátide, hérnia inguinal 
estrangulada e, menos frequentemente, hematoma escrotal e tumor 
testicular. No contexto de serviços de urgência, o examinador 
deve ser cauteloso quanto à possibilidade de torção testicular. 
Essa condição consiste na torção do cordão espermático, levando 
a interrupção de fluxo sanguíneo, com isquemia e finalmente 
necrose tecidual. Torção testicular está associada a dor intensa, 
náusea, alteração do reflexo cremastérico e elevação do testículo, 
sendo essas variáveis identificadas na história e no exame físico. No 
entanto, a ultrassonografia escrotal com Doppler frequentemente é 
necessária para complementação diagnóstica. O exame de ultrassom 
revela redução ou parada do fluxo sanguíneo para o testículo 
afetado; nesses casos, o tratamento cirúrgico está indicado e deve 
ser instituído com a maior brevidade possível, já que um atraso 
superior a 6 horas pode resultar em perda do órgão. A cirurgia 
consiste em orquidopexia bilateral em caso de testículo viável; nos 
casos em que o testículo sofre necrose, este deve ser removido, 
porém o testículo contralateral deve ser fixado para prevenir 
novos episódios. Um diagnóstico diferencial da torção tesiticular 
é a orquiepididimite, que pode ser de etiologia viral na infância e 
frequentemente bacteriana após o início da atividade sexual. O sinal 
mais específico para o diagnóstico de orquiepididimite é o alívio 
da dor com a elevação manual do testículo, conhecido como sinal 
de Prehn. O tratamento da doença bacteriana requer antibióticos, 
enquanto os casos de etiologia viral requerem somente sintomáticos. 
A torção de hidátide, que inclui torção do apêndice testicular ou 
do apêndice epididimal, pode simular o quadro clínico da torção 
testicular, porém ao ultrassom com Doppler, o fluxo sanguíneo está 
preservado e um apêndice torcido frequentemente é encontrado. O 
tratamento para essa condição requer somente controle sintomático.

Descritores: Escroto; Escroto/diagnóstico por imagem; Torção do 
cordão espermático; Orquite.
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INTRODUCTION

Acute scrotum (AS) is a clinical syndrome 
characterized by scrotal pain of acute onset, 

often accompanied by scrotal swelling and other local 
and systemic signs and symptoms. It may be the initial 
presentation of several conditions of varying severity and 
morbidity. Physicians should always be concerned about 
the diagnosis of Testicular Torsion (TT), a condition 
which accounts for up to 25% of cases of AS and may lead 
to testicular loss if not treated within 6 hours after pain 
onset. Therefore, AS should be treated as an emergency 
until diagnosis is made, and warrants high priority and 
expedited diagnostic work-up in every emergency service1. 
This is particularly true in the pediatric population, which 
accounts for the majority of TT cases.

Differential diagnosis include testicular torsion, 
orchitis, epididymitis, hydatid torsion, incarcerated 
inguinal hernia and, less frequently, scrotal hematoma, 
acute idiopathic scrotal edema, testicular tumor and 
Henoch-Schönlein purpura2. Cases of spontaneous 
hematoma are rare, and clinical history often clarifies 
the existence of a recent local trauma. Testicular tumor 
is also not frequent in the setting of AS since it is usually 
a painless, growing scrotal mass that may eventually 
present with acute pain in the event of rupture or 
bleeding. Henoch-Schönlein purpura is a rare systemic 
vasculitis mediated by immune complexes; children with 
this condition will often present will plaquetopenia and 
generalized purpura. 

Diagnostic work-up includes a focused evaluation 
on clinical history, careful physical examination in search 
of specific signs and imaging studies. In selected cases, 
in which TT is highy suspected, surgical exploration may 
be indicated without imaging studies, especially if the 
study will delay surgical exploration. Although scrotal 
scintigraphy and other tests have been used in the past, 
Doppler Ultrasonography of the Scrotum (DUS) is the 
most timely efficient exam available to date, with very 
good sensitivity and specificity3. In this review, we 
will outline key aspects in diagnostic work-up, specific 
features and treatment choices of the main conditions that 
may present as AS. 

Diagnostic evaluation

Diagnostic work-up for AS begins with key points 
in clinical history. Patient age may be suggestive of some 
diagnoses; incidence of TT decreases after childhood and 
adolescence; conversely, among sexually active subjects, 
bacterial orchitis and epididymitis become more frequent, 
being most frequent in the third decade, although a late 
peak after 50 years may also occur4,5. Duration and 
intensity of the pain must also be recorded; pain associated 
with TT is usually acute, very intense and urges early 

medical attention; conversely, orchitis may be associated 
with a longer duration of symptoms6. The patient should 
also be evaluated in relation to the existence of previous 
testicular pathology, surgery, or previous treated or 
untreated inguinal hernia. In addition, the presence of 
nausea or vomiting may also be a predictor of TT. 

Physical examination of the scrotum includes 
several specific signs that may suggest one particular 
diagnosis7,8. Scrotal swelling is common to several 
diagnoses, including TT and epididymitis, and does 
not suggest one specific disease. Testicular torsion is 
associated with the absence of the cremasteric reflex, and 
a high-riding testis9. It should be noted that the cremasteric 
reflex may not be easy to elicit. Although its absence does 
not lead to a conclusive diagnosis of TT, the presence 
of a normal reflex has a high negative predictive value. 
Orchitis and epididymitis are characterized by a painful 
swelling of the scrotum. Manual elevation of the affected 
testis toward the abdomen may result in pain relief, which 
is known as Prehn’s sign. Again, this maneuver can be 
exceedingly difficult to perform and to interpret in the 
pediatric population2. Hydatid torsion may present with 
a blue dot sign, seen as a bruise in the scrotum, cranial to 
the testis, with a palpable structure corresponding to the 
twisted hydatid. 

Doppler Ultrasonography of the Scrotum (DUS) 
is currently the most time efficient and reliable imaging 
study for complementary evaluation of acute scrotum10. 
DUS compatible with TT reveals severe reduction or 
absence of testicular blood flow and signs of a twisted 
spermatic cord. Negative and Positive predictive values 
for evaluation of TT have been reported to be as high 
as 100%11. However, ultrasound is associated with high 
inter-examiner variability. Furthermore, several factors 
influence test results, including radiologist experience, 
availability of a high-resolution ultrasound and availability 
of the Doppler function12. Hence, although DUS may 
elicit excellent results, it is still subject to variability and 
imperfection. 

If suspicion for TT raised by history and physical 
examination is high, the physician may suggest surgical 
exploration without additional imaging. However, the 
use of DUS has become nearly mandatory13. Yet, DUS 
is not always readily available and may result in delay 
of diagnosis and treatment. With the aim of reducing 
delay and unnecessary exams, a scoring system for the 
diagnosis of TT with only clinical variables has been 
developed6. The Testicular Work-up for Ischemia and 
Suspected Torsion (TWIST) Score includes 5 variables, 
being edema/erythema and a hard mass on palpation 
worth 2 points each; absence of cremasteric reflex, nausea 
or vomiting and a high-riding testis are worth 1 point 
each. If the score is lower than 2 points, there is very low 
risk for TT; conversely, with a score of 5 or above, there 
is high suspicion for TT and surgery should be indicated6. 
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The TWIST scoring system has been validated in at least 
2 independent cohorts and could be a valuable tool in 
expediting surgical treatment for TT14,15 (Table 1).

Table 1. Variables and risk stratification according to the 
Testicular Work-up for Ischemia and Suspected Torsion 
(TWIST) Score. Probabilities based on studies by Barbosa et 
al.6 and Sheth et al.14 

Variable

Nausea/Vomiting 1 point

Absent cremasteric reflex 1 point

High-riding testis 1 point

Hard mass to palpation 2 points

Testicular edema/erythema 2 points

Risk categories for Testicular Torsion

0-2 points Low Risk (0-4%)

3-4 points Intermediate Risk (18-23%)

5-7 points High Risk (86-100%)

Testicular Torsion

The incidence of TT is 3.8 cases in every 100,000 
males younger than 18 years of age16. Torsion of the 
spermatic cord results in reduction or interruption of 
the blood flow to the testis. After 6 to 8 hours, ischemia 
and necrosis follow, often resulting in orchiectomy after 
this time point. Neonatal and perinatal torsion should 
be interpreted as a different condition; in these cases, 
an extravaginal torsion involves torsion not only of the 
testis but also of the spermatic cord and the processus 
vaginalis. Salvage rate in these cases is extremely low17. 
Conversely, in adolescents, the most common form of 
TT is intravaginal. The bell-clapper deformity, which is 
an abnormally high implantation of the tunica vaginalis 
to the testis, results in increased mobility of the testis 
and higher risk for TT18. The diagnosis of TT relies on 
signs, symptoms and imaging studies discussed above. 
There should be attention to one specific condition called 
intermittent torsion: the testis may spontaneously detorse 
and present with a history of intense pain with subsequent 
relief; on Ultrasound, the testis is usually swollen with 
preserved blood flow. Similarly, manual detorsion of 
the testis may be performed when surgery is not readily 
available. These cases should receive surgical treatment 
nevertheless, since torsion may reccur19.

Treatment for TT is surgical exploration. 
Through a scrotal incision, the testis is exposed and 
detorsed. Decision on viability of the testis occurs 
intraoperatively; it depends on the visual aspect of the 
testis after detorsion. If a testicle remains pale, dark and 

necrotic for at least 5 minutes after detorsion, it should be 
removed at this time. Conversely, if it is visually viable, 
it should undergo orchiopexy. Of note, orchiopexy of the 
contralateral unaffected testis should always be done in 
the same procedure. Studies have shown that hormonal 
levels following TT remain within normal parameters. 
Sperm alterations are more frequent among patients who 
undergo orchiopexy than orchiectomy, presumably due to 
the contribution of an abnormal testis and the production 
of antisperm antibodies. However, in both groups sperm 
concentration is inferior to healthy controls20.

Epididymitis and Orchitis 

Epididymitis and Orchitis are inflammatory 
processes of the epididymis and testis, respectively. In 
the context of AS, these are often infectious processes, 
either of viral or bacterial origin. Pain is usually less 
intense and duration more insidious than for TT. In 
children, cases of viral etiology predominate, especially 
in mumps orchitis. Patients may have presented earlier 
with parotitis and should have antibody investigation 
performed. Conversely, bacterial infection in patients 
after adolescence is more frequent, after the beginning of 
sexual activity21. In young men, sexually transmited agents 
may occur, such as Chlamydia trachomatis. Of note, in 
elderly patients, uropathogens such as Escherichia coli 
are commonly found22.

Physical examination reveals edema, erythema 
and tenderness of the scrotum; cremasteric reflex is 
normal, as well as the position of the testicle; elevation 
of the testicle may relieve pain (Prehn’s sign). DUS 
reveals intense edema and augmented vascularization; 
blood flow through the spermatic cord is present. 
Urinalysis should be performed, particularly among 
patients with epidemiological risk for bacterial infection; 
in these cases, a urethral swab should also be collected. 
In young patients, after sample collection, empirical 
treatment must include coverage for C. trachomatis; 
in this setting, fluoroquinolones such as Levofloxacin 
should be the first choice for their spectrum and tissue 
penetration. If presence of C. trachomatis is documented, 
treatment should be continued for 2 additional weeks with 
Doxycycline 200 mg/day. In this case, partners should be 
treated as well, and general serological tests for sexually 
transmitted diseases should be performed. Elderly and 
sexually inactive patients should be treated with usual 
drugs for urinary tract infection until urine culture is 
available. 

Treatment for these infections should also take into 
consideration symptomatic relief and local care. Apart 
from simple analgesia, bed rest, up-positioning of the 
testes and local cooling are indicated; anti-inflammatory 
drugs may also be useful for pain control. Due to the 
possibility of permanent occlusion of epididymal ducts 
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and fertility impairment, one may consider for young 
patients the use of methylprednisolone at 40 mg per day, 
reducing the dose by half every second day22.

Hydatid Torsion 

Hydatid torsion includes torsion and ischemia 
of small appendages of the testis and epididymis. The 
appendix testicularis is a remnant of the Mullerian duct 
and the appendix epididymis is a remnant of the Wolffian 
duct23. Pain may be acute and intense, resembling that 
of TT. On examination, pain may be localized cranial to 
the testis. However, especially in children, this may be 
a difficult information to obtain. The most specific sign 
associated with hydatid torsion is the blue dot sign, a small 
scrotal bruise associated with a palpable tender structure. 
DUS may reveal a twisted, non-perfused hydatid and 
frequently an associated edema of the epididymis. 
Treatment involves symptomatic control, bed rest and 
local care. Surgery is rarely needed, as there is no need 
to preserve the hydatid and pain is usually controllable. 

Future perspectives and controversy

Future investigations of acute scrotum should 
look into possibilities for a faster diagnosis and also 
strategies to raise the rate of testicular salvage24. There is 
controversy and debate about the necessity of DUS in all 
cases of AS before surgery. While some authors advocate 
imaging studies in all cases25, others have demonstrated a 
growing effort into abbreviating diagnosis with findings 
from physical examination6,14,24. Diagnostic tests with 
limited availability and requiring longer time and even 
sedation have been performed and tried in the past, but 
have seen their use decreased due to the inadequacy of 
such tests in the emergency context. Examples of such 
exams are scrotal scintigraphy, which provides elevated 
sensitivity and specificity (higher than 90%) but often 
requiring sedation and taking longer than desired and 
magnetic resonance, which has been tried in experimental 
character26.

 In particular, the use of the TWIST score could be 
particularly useful in this setting, especially when used 
by physicians with no urological training, so as to triage 
the patient directly for urological evaluation and eventual 
surgery14.

Also of note, the use of Transscrotal Near Infrared 
Spectroscopy (NIRS) is another possibility for future use 
in the diagnosis of testicular torsion27. This technology 
aims to determine the oxygen saturation of tissues with 
a portable device that allows quick results. A twisted 
testis is expected to present interruption of blood flow 
and ischemia, thus resulting in lower values of oxygen 
saturation. Animal models presented promising results 
in detecting testicular torsion28,29. However, the largest 

trial to date, looking at the use of NIRS in pediatric acute 
scrotum failed to demonstrate reliable results30. It is not 
clear whether technological improvements of this device 
may lead to more consistent results. 

Another source of potential improvement in 
testicular salvage rate is the intraoperative management 
of the twisted testis, in particular in cases with doubtful 
viability. Some authors have advocated that, following 
ischemia and edema, a testicular compartimental 
syndrome occurs, resulting in further impairment to 
perfusion and viability. In this setting, an incision of the 
tunica albuginea, described as a testicular fasciotomy 
after detorsion, has been hypothesized to increase the 
rate of testicular salvage31. In the largest series to date 
reporting on this procedure, orchiectomy rate among 
patients undergoing fasciotomy was 15% as compared to 
35% among those who did not32. 

CONCLUSION

Acute scrotum is an emergency, since the presence 
of testicular torsion accounts for up to 25% of cases 
and may cause permanent damage and organ loss if not 
immediately treated. Differential diagnosis includes 
orchitis, epididymitis, hydatid torsion, inguinal hernia 
and other less frequent conditions. Careful history 
and physical examination may be suggestive of the 
diagnosis. Although no single sign is pathognomonic 
of TT, the cremasteric reflex is perhaps the most useful 
sign in physical examination. Doppler ultrasound of the 
scrotum is frequently used for a conclusive diagnosis 
and before surgery. While definitive treatment of TT is 
always surgical, orchiepididymitis and hydatid torsion 
should be clinically managed with medication and local 
care. Whenever diagnosis is uncertain or inconclusive 
per clinical and radiological investigation, surgical 
exploration should be indicated. 
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