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Abstract
We present two cases of young men with spontaneous nontraumatic testicular pain. While the
differential diagnosis for scrotal or testicular pain can include less urgent causes, such as
epididymitis, hydrocele, referred pain, idiopathic scrotal edema, and inguinal hernia, for
example, the most feared etiology for acute scrotal pain is testicular torsion. The fact that a
testicle can torse and detorse is also a confounding factor. In this case review, we explore
factors affecting the timely diagnosis, management, and outcomes of acute testicular pain.
Prompt diagnosis is imperative in order to salvage a torsed testicle.

Categories: Emergency Medicine
Keywords: testicular torsion

Introduction
Acute scrotal pain is not an uncommon presentation to the emergency department (ED),
accounting for approximately 0.5% of ED visits [1]. Each half of the scrotum contains the testis,
epididymis, spermatic cord, and cremaster muscle. Testicular torsion occurs when the testicle
twists around the spermatic cord, resulting in blood flow to the testicle being compromised [1].
This is a urologic emergency that affects one in 4000 males younger than 25 years annually
[2] and results in an orchiectomy 42% of the time in those undergoing surgery for testicular
torsion [3-4]. Torsion of testicular appendages, usually presenting in children in the age
group of seven to 13 years, accounts for 24% to 46% of acute scrotal presentation [3]. Prompt
recognition and treatment are critical for testicular salvage; thus, testicular torsion needs to be
ruled out in all patients who present with acute scrotal pain [4-5].

The significant pathological change in testicular torsion is ischemia. Testicular rotation within
the scrotum and rotation of the spermatic cord can cause inadequate blood fusion of the testicle
to the scrotal wall and results in ischemia [1,5]. The rotation degree of testicular torsion is
directly correlated with the possibility of salvage after torsion and time to ischemic necrosis [2].

The clinical presentation of testicular torsion is usually acute-onset, intense, unilateral scrotal
pain with a similar previous history. Symptoms may also include nausea and vomiting that are
secondary to pain. A "high-riding" testis is the hallmark of testicular torsion, which may be due
to the shortening of the spermatic cord. A normal cremasteric reflex is rarely observed in
patients with testicular torsion [6]. Additionally, the testis may have an abnormal (e.g.,
transverse) position in the scrotum. Workup should include urinalysis and scrotal ultrasound.
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The finding of hematuria or leukocytosis in urinalysis is more typical of epididymo-orchitis
than testicular torsion. The reduction or absence of testicular blood flow assessed by Doppler
ultrasonography is compelling for testicular torsion, although false interpretations may occur
in young children or neonates with small blood vessels.

It is generally believed that the time window for possible salvage and survival of a torsed
testicle is six to eight hours. However, the survival of torsed testicles with or without
subsequent atrophy is known to occur outside that critical time window. The literature review
shows that testicular salvage in the first six hours is 90%-100%, from six to 12 hours survival is
20%-50%, and beyond 12 hours survival is 11% [7]. It is important to note that the duration of
symptoms should not be used to decide on management since the testicle can torse and then
detorse, which would “reset” the clock [8].

This case report discusses two different cases and explores factors affecting the timely
diagnosis, management, and outcomes of testicular torsion.

Case Presentation
Case of patient 1
An 18-year-old male with no past medical or surgical history presented to a free-standing clinic
with the chief complaint of right testicular pain. Symptoms started one hour prior to arrival,
was exacerbated by palpation, relieved by nothing, was sharp and non-radiating, rated 10/10,
and was constant, with no associated symptoms. The patient was sitting at home playing video
games and drinking a few beers when he got up and started having intense right testicular pain.
He was asymptomatic before that time and had no history of trauma, minor or otherwise. He
came straight to the emergency department after symptoms developed. A scrotal ultrasound
was ordered immediately. Ultrasonography (Figures 1-2) demonstrated the right testicle to have
no sonographic demonstration of color flow, enlargement of the right epididymis, and
hydrocoele. The left testicle demonstrates arterial and venous signals on color flow, a small left
epididymal cyst, and a small left hydrocele.

FIGURE 1: Note that the right testicle (RT) appears slightly
hypoechoic when compared to the left testicle (LT). Hydrocele
(asterisks) is noted on the right testicle, likely due to
inflammatory changes being caused by the testicular torsion.
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LOGIC E9 = Images obtained on General Electric
Ultrasonography machine
General Electric, Massachusetts, United States

SAG: sagittal view

FIGURE 2: Comparison of arterial and venous flow between the
two testicles. Note the lack of flow in the right testicle (RT)
when compared to the left testicle (LT). Asterisks show
hydrocele.

The transfer center was called and the patient was sent to our facility for urology consultation.
The patient arrived at our facility four hours after symptoms started and urology was consulted
immediately. The review of systems was positive only for right testicular pain. Physical
examination was abnormal only for a hard, high-riding right testicle with swelling and absent
cremasteric reflex. The patient was taken straight to the operating room where the right testicle
was found to be dark and rotated 720 degrees. After detorsion, the testicle started taking back
some color so a bilateral orchidopexy was performed and the patient was discharged home the
next day with an improvement of symptoms.

Case of patient 2
A 24-year-old male with no past medical or surgical history presented to our hospital with the
chief complaint of right testicular pain. Symptoms started 24 hours prior to arrival, exacerbated
by movement, relieved by nothing, sharp, radiating to the right flank, rated 5/10, intermittent,
with no associated symptoms. The patient was sitting at home the previous night playing video
games and drinking a few beers when he got up and started having right testicular pain and
right flank pain. The patient was asymptomatic before that time and had no history of trauma,
minor or otherwise. He decided to try and “sleep it off.” After 24 hours of worsening right
testicular pain, he came to the emergency department. The review of systems was positive only
for right flank and testicular pain. The exam was abnormal only for mild right costovertebral
angle tenderness and mild right testicular tenderness. Laboratory investigations, including
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complete blood count, electrolytes, liver function tests, urinalysis, and chlamydia/gonorrhea
polymerase chain reaction (PCR) testing, were unremarkable. An abdominal and pelvic
computed tomography (CT) scan was also negative. An ultrasound was ordered
immediately. Ultrasonography (Figures 3-4) demonstrated no significant hydrocele
or varicocele. Both testicles had a homogeneous echotexture without evidence
of mass or calcification. Color Doppler flow was seen on both testes.

FIGURE 3: Bilateral testes side-by-side comparison showing
isoechoic texture within the two testes likely representing
equal flow
SAG: sagittal view

FIGURE 4: Doppler imaging showing bilateral arterial and
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venous flow within testes
SAG: sagittal view

After providing strict return precautions as well as outpatient urology follow-up, the patient
was discharged home with an improvement of symptoms.

Discussion
Testicular pain can encompass a surprisingly large number of differential diagnoses. For the
emergency physician, the emergent culprits to rule out are infection/abscess (the most severe
being Fournier's gangrene), incarcerated hernia, rupture, and torsion. The diagnosis of
testicular torsion is indeed one of the most important to rule out since it is among the most
common diagnoses of emergency physician medical malpractice cases in this age group [2].
Testicular torsion is a difficult diagnosis to rule out based on history and physical examination.

Patients can have testicular pain alone or in conjunction with non-specific signs such as nausea
or vomiting. The physical exam is, therefore, vital in any situation when a patient endorses
even a hint of testicular pain. Classic physical exam findings often taught to medical students
are swollen, high-riding testicles with a transverse lie and absent cremasteric reflex. This last
point is often used on examination questions to rule out testicular torsion. However, a normal
cremasteric reflex is found to be present in an ever-increasing amount of confirmed testicular
torsion cases [1]. So what is an emergency physician to do?

One scoring tool that can aid the emergency physician is the TWIST (testicular workup for
ischemia and suspected torsion) score [3] (Table 1). Developed from a prospective study
evaluating 338 children in a single institution, the score was created to aid in the initial
diagnostic decision-making of testicular torsion. Multiple review studies since have confirmed a
score of >5 has a positive predictive value (PPV) of 100% (thus, consult urology, there is no
need for an ultrasound) and a score of <2 has an NPV of 100% (thus, unlikely to be torsion;
there is no need for an ultrasound). Of course, the obvious limitation of this score is that it was
derived utilizing a pediatric population rather than an adult population. Nevertheless, it may
still be useful to adult emergency physicians to expedite diagnosis. In the case of patient 1 for
instance, his TWIST score at the free-standing emergency department would have been 6,
which, in a pediatric patient, would indicate urgent urology consult without the need for
ultrasound. Meaning, patient 1 could have been transferred to our center 90 minutes sooner
than he was. Patient 2’s TWIST score, on the other hand, was 0, meaning he, theoretically, did
not even need an ultrasound.
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Clinical feature # points

Presence of testicular swelling 2

Absence of cremasteric reflex 1

Presence of high riding testicle 1

Presence of nausea/vomiting 1

Score interpretation Recommended course of action

Score 6-7, high risk Immediate urological consultation for surgical exploration

Score 1-5 intermediate risk Obtain scrotal ultrasound, consider alternative diagnoses

Score 0, low risk Unlikely to be torsion, consider other diagnoses

TABLE 1: TWIST score for testicular torsion
TWIST: testicular workup for ischemia and suspected torsion

In addition to taking the TWIST score into consideration (noting it was developed in a pediatric
cohort), emergency physicians should become familiar with scrotal ultrasonography (US), the
imaging modality of choice for testicular pain [9-11]. While it is understandable that an
emergency physician may not be able to expertly identify a whirlpool sign (the presence of a
spiral-like pattern of the spermatic cord) [11] or calculate the elevated resistive index on
Doppler blood flow, being able to decipher equal bilateral blood flow is imperative. Ultimately,
in most malpractice cases, even if a missed diagnosis is attributed to an incorrect radiology
read, the emergency physician pays the majority of the malpractice amount [12]. The easiest
images to look at are the comparison or “buddy” images. Figures 1-2 show patient 1’s
ultrasound images while Figures 3-4 show patient 2’s corresponding images. A side-by-side
comparison shows that in the case of patient 1, the differences are relatively obvious. Figure 1
shows the heterogenous echotexture (signs of ischemia) of the right testicle as compared to the
left, unlike Figure 3 in which both testicles have a similar homogenous echogenicity
throughout. Figure 2 shows decreased/absent Doppler blood flow to the right testicle as
compared to the left, unlike Figure 4 in which the Doppler images of both testicles look almost
identical in the frequency and intensity of arterial and venous signals recorded. Again, in the
case of patient 1, the free-standing emergency physician could have identified the torsion
earlier than the official radiology read. Meaning, patient 1 could have been transferred to our
center 60 minutes sooner than he was. Manual detorsion of the testis (Figure 5) could also have
been attempted while awaiting the transfer. Patient 2’s ultrasound, on the other hand, was
seemingly normal, meaning, he theoretically could have been discharged 90 minutes sooner
than he was.
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FIGURE 5: Manual detorsion maneuver for testicular torsion.
With the physician facing the patient, the right testis is rotated
clockwise while the left is rotated counterclockwise. This is
referred to as the "open book" maneuver, as the movement is
akin to opening a book. (Artwork by Dr. Amanda Webb)

While some suggest the use of an algorithm to decide whether a scrotal ultrasound is necessary,
with the widespread availability of US in EDs these days, the authors opine that all patients
with acute scrotal pain who present to the ED should be evaluated with ultrasonography.

Conclusions
In this report, we present the cases of two young men of similar age, with similar medical
histories, who present to the emergency department with a similar history of the present
illness. In both cases, the diagnostic evaluation was the same, however, the results were quite
different. It is vital that emergency physicians are vigilant in pursuing the diagnosis of
testicular torsion with a thorough physical exam and diagnostic testing. It is also important to
implement methods that can expedite definitive care. In our case, both patients were lucky
enough to have satisfactory outcomes at the time of discharge. However, we can see that in the
case of patient 1 with testicular torsion, the operating room could have been reached 60 to 90
minutes earlier. Taking into account the potential delays that could have occurred, such as the
patient delaying presentation to the emergency department, or the department having long
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wait times, or the delay in night shift radiology reads, or even the delays that tend to
accompany transfers, 60 to 90 minutes could easily become the difference between viability and
non-viability.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Conflicts of interest:
In compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All
authors have declared that there are no other relationships or activities that could appear to
have influenced the submitted work.

Acknowledgements
This research was supported (in whole or in part) by HCA Healthcare and/or an HCA Healthcare
affiliated entity. The views expressed in this publication represent those of the author(s) and do
not necessarily represent the official views of HCA Healthcare or any of its affiliated entities

References
1. Schick MA, Sternard BT: Testicular Torsion. StatPearls, Treasure Island, FL; 2019.
2. Howe AS, Vasudevan V, Kongnyuy M, et al.: Degree of twisting and duration of symptoms are

prognostic factors of testis salvage during episodes of testicular torsion. Transl Androl Urol.
2017, 6:1159-1166. 10.21037/tau.2017.09.10

3. Sharp VJ, Kieran K, Arlen AM: Testicular torsion: diagnosis, evaluation, and management . Am
Fam Physician. 2013, 15:835-840.

4. Ann Kroger-Jarvis M, Gillespie GL: Presentation of testicular torsion in the emergency
department. Adv Emerg Nurs J. 2016, 38:295-299. 10.1097/TME.0000000000000119

5. Gordhan CG, Sadeghi-Nejad H: Scrotal pain: evaluation and management. Korean J Urol. 2015,
56:3-11. 10.4111/kju.2015.56.1.3

6. Mellick LB, Al-Dhahir MA: Cremasteric Reflex. StatPearls, Treasure Island, FL; 2019.
7. Frohlich LC, Paydar-Darian N, Cilento BG Jr, Lee LK: Prospective Validation of Clinical Score

for Males Presenting With an Acute Scrotum. Acad Emerg Med. 2017 Dec, 24:1474-1482.
10.1111/acem.13295

8. Mellick L, Sinex J: Testicular torsion pain honeymoons [Epub] . Pediatr Emerg Care. 2017,
10.1097/PEC.0000000000001286

9. Barbosa JA, Tiseo BC, Barayan GA, et al.: Development and initial validation of a scoring
system to diagnose testicular torsion in children. J Urol. 2013, 189:1859-1864.
10.1016/j.juro.2012.10.056

10. Rebik K, Wagner MD, Middleton W: Scrotal ultrasound. Radiol Clin North Am. 2019, 57:635-
648.

11. Kühn AL, Scortegagna E, Nowitzki KM, Kim YH: Ultrasonography of the scrotum in adults .
Ultrasonography. 2016, 35:180-197. 10.14366/usg.15075

12. Bass J, Couperus K, Pfaff J, Moore G: A pair of testicular torsion medicolegal cases with
caveats: the ball’s in your court. Clin Pract Cases Emerg Med. 2018, 2:283-285.
10.5811/cpcem.2018.10.39497

2019 Thomas et al. Cureus 11(10): e5967. DOI 10.7759/cureus.5967 8 of 8

https://www.ncbi.nlm.nih.gov/books/NBK448199/
https://dx.doi.org/10.21037/tau.2017.09.10
https://dx.doi.org/10.21037/tau.2017.09.10
https://www.aafp.org/afp/2013/1215/p835.html
https://dx.doi.org/10.1097/TME.0000000000000119
https://dx.doi.org/10.1097/TME.0000000000000119
https://dx.doi.org/10.4111/kju.2015.56.1.3
https://dx.doi.org/10.4111/kju.2015.56.1.3
https://www.ncbi.nlm.nih.gov/books/NBK513348/
https://dx.doi.org/10.1111/acem.13295
https://dx.doi.org/10.1111/acem.13295
https://dx.doi.org/10.1097/PEC.0000000000001286
https://dx.doi.org/10.1097/PEC.0000000000001286
https://dx.doi.org/10.1016/j.juro.2012.10.056
https://dx.doi.org/10.1016/j.juro.2012.10.056
https://www.ncbi.nlm.nih.gov/pubmed/30928082
https://dx.doi.org/10.14366/usg.15075
https://dx.doi.org/10.14366/usg.15075
https://dx.doi.org/10.5811/cpcem.2018.10.39497
https://dx.doi.org/10.5811/cpcem.2018.10.39497

	Emergency Department Approach to Testicular Torsion: Two Illustrative Cases
	Abstract
	Introduction
	Case Presentation
	Case of patient 1
	FIGURE 1: Note that the right testicle (RT) appears slightly hypoechoic when compared to the left testicle (LT). Hydrocele (asterisks) is noted on the right testicle, likely due to inflammatory changes being caused by the testicular torsion. LOGIC E9 = Images obtained on General Electric Ultrasonography machine
	FIGURE 2: Comparison of arterial and venous flow between the two testicles. Note the lack of flow in the right testicle (RT) when compared to the left testicle (LT). Asterisks show hydrocele.

	Case of patient 2
	FIGURE 3: Bilateral testes side-by-side comparison showing isoechoic texture within the two testes likely representing equal flow
	FIGURE 4: Doppler imaging showing bilateral arterial and venous flow within testes


	Discussion
	TABLE 1: TWIST score for testicular torsion
	FIGURE 5: Manual detorsion maneuver for testicular torsion. With the physician facing the patient, the right testis is rotated clockwise while the left is rotated counterclockwise. This is referred to as the "open book" maneuver, as the movement is akin to opening a book. (Artwork by Dr. Amanda Webb)

	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


