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Abstract Objective: To evaluate the features of testicular torsion presenting with acute
abdominal pain and to raise awareness of testicular torsion with specific symptoms.
Methods: From October 2005 to June 2016, nine patients with testicular torsion who presented
with isolated acute abdominal pain rather than scrotal pain as their primary symptom were
retrospectively reviewed. Data, including the age of patients, season at admission, initial med-
ical history, external genital examination, emergency ultrasound findings, operative findings,
duration of abdominal pain, complications, and follow-up results, were collected.
Results: The average age of patients was 14 years (range 10e17 years). Seven patients whose
genitals were not initially examined externally were misdiagnosed as having ordinary abdom-
inal diseases. Surgical exploration revealed that all the involved testes necrotized, and orch-
idectomy was performed. In the other two patients, scrotal and testicular abnormalities were
detected immediately on admission, and emergency surgical exploration determined that the
involved testis remained vital, so orchiopexy was performed. The mean duration from symp-
tom onset to diagnosis was 4 h (3e5 h) in the orchiopexy group and 37 h (18e72 h) in the orch-
idectomy group. Six patients were psychologically affected during postoperative follow-up.
Neither recurrence of testicular torsion nor testicular atrophy was recorded.
Conclusion: Acute abdominal pain can be the initial and sole symptom of testicular torsion in
young males. Physicians should pay close attention to the specific clinical presentation of
testicular torsion.
ª 2018 Editorial Office of Asian Journal of Urology. Production and hosting by Elsevier B.V. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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1. Introduction

Testes, as the key sexual and reproductive organs, losing
one or both may affect a young male’s viability and future
fertility. Torsion of the testis, commonly denoted by
twisting of the spermatic cord, is a urological emergency
usually occurring in young males [1]. The annual incidence
of spermatic cord torsion is 4.5 per 100 000 males aged
1e25 years. It can occur at any age but usually occurs in
younger males, with a bimodal incidence in the pediatric
population, specifically during the first year of life and
between the ages of 13 and 16 years [2]. Most patients with
testicular torsion present with acute scrotal or testicular
pain. However, in some instances acute abdominal pain can
be the initial and only symptom, and if the condition re-
mains unrecognized by the patient or his physician the
twisted testicle can become non-viable. This study was
conducted to determine the features of testicular torsion
that elicit acute abdominal pain in young males.

2. Patients and methods

From October 2005 to June 2016, all cases of testicular
torsion presented at the Department of Urology Surgery of
Heze Municipal Hospital were retrospectively reviewed.
This study was approved by Heze Municipal Hospital Ethics
Committee (201512). Patients who presented with acute
abdominal pain but without scrotal pain were selected for
further study, and data including the age of patients, sea-
son at admission, initial medical history, external genital
examination, emergency ultrasound findings, operative
findings, duration of the abdominal pain (from symptom
onset to operation), complications, and follow-up results
were collected. Either orchiopexy or orchidectomy was
performed according to the testicular blood flow. Following
detorsion, a ruddy and flexible testicle where bright
bleeding was detected proved that the testicle remained
vital, in which case orchiopexy was performed. If the tes-
ticle was dark in color and no bright bleeding was detected
after fomenting the testicle with warm salt water for
20 min, orchidectomy was performed. All the patients had
signed on informed consent documents.

3. Results

Of the 76 cases of testicular torsion, only nine (12%) pre-
sented with acute abdominal pain (Table 1). In the nine
cases of extraction the average age was 14 years (range
10e17 years), with five cases admitted during the late
autumn and four during the early spring. Six cases pre-
sented with left lower abdominal pain and three with right
lower abdominal pain; in all cases the pain was ipsilateral
to the twisted testicle and abruptly occurred during sleep.
Five patients presented with nausea and vomiting, one with
fever, and three without any other symptoms. Seven cases
were misdiagnosed as ordinary abdominal diseases by non-
urologists (five cases by emergency physicians, one by a
gastrointestinal surgeon, and one by a digestive physician).
The seven patients were first assessed by abdominal phys-
ical examination and imaging as well as blood analysis at
the emergency department or outpatient clinic, and
without genital examination, which eventually led to the
delay in diagnosis. Two patients who were treated promptly
by urologists after genital examination presented no
differently from the other seven patients, but were more
fortunate in that they were first assessed by a urologist on
duty at the emergency department.

In the seven misdiagnosed patients, the genitals were
not examined until the pain worsened and moved to the
scrotum. In all these affected testes, no blood flow signals
were detected by color Doppler ultrasound performed
later. In the other two cases, the external genitals were
examined by a urologist immediately on admission,
whereby scrotal and testicular abnormalities were discov-
ered timely; in these two patients a small amount of blood
flow was detected by emergency color Doppler ultrasound.
All nine patients underwent surgical exploration. In the
seven misdiagnosed patients, later surgical exploration
revealed that all involved testes had necrotized because
the ischemia time was too long (more than 6 h) (Fig. 1), and
orchidectomy was performed. The excised testes were
further examined pathologically and were confirmed to
exhibit testicular necrosis. In the other two patients,
emergency surgical exploration established that the
involved testis remained vital after detorsion (Fig. 2), and
orchiopexy was performed. Among the nine patients the
degree of torsion varied between 270� and 720� (median
420�), with clockwise torsion in four cases and counter-
clockwise torsion in the remaining five. In the two patients
whose testes were successfully salvaged the mean duration
of testicular torsion was 4 h (range 3e5 h), compared with
37 h (range 18e72 h) in the seven misdiagnosed patients.
No serious postoperative complications occurred.

Each patient was followed up at 1, 3, and 6 months post-
operatively. Six patients were psychologically affected; spe-
cifically, they or their parents worried about potential
influences on the growth of the body, sexual function, and
fertility. Then we explained that one testicle did not affect
sexual function, fertility, growth, and so forth, these psy-
chological effects gradually waned. No recurrence of testic-
ular torsion or incidence of testicular atrophy was recorded.

4. Discussion

Hemiscrotal or testicular pain has historically been the
most common presenting symptom of testicular torsion. In
our study, however, testicular torsion presenting with
abdominal pain but without scrotal pain was noteworthy
because its presentation resembled some abdominal dis-
eases such as appendicitis, gastroenteritis, or peritonitis,
but could be differentiated from abdominal diseases by
examination of the external genitals and color Doppler ul-
trasound. However, these patients are often first evaluated
by non-urologists who know little about the specific symp-
toms of testicular torsion, so their external genitals are
rarely examined, often leading to a delayed diagnosis. In
our study, seven of the nine patients who presented with
abdominal pain without scrotal pain were misdiagnosed,
leading to a delay in surgical treatment.

Several researchers have focused on the atypical clinical
presentation of testicular torsion in adolescents and boys.



Table 1 Characteristics, operative findings, and outcomes observed in patients presenting initially with abdominal pain
(n Z 9).

Case
No.

Age
(year)

Side Season Initially
presenting
symptoms

Genital
examination

Misdiagnosed Duration time of
testicular torsion
(h)

Degree of
testicular torsion
(�)

Outcome

1 13 Left Late
autumn

Left lower
abdominal
pain

No Yes
(emergency
physician)

40 720 (clockwise) Orchidectomy

2 14 Left Early
spring

Left lower
abdominal
pain

No Yes
(emergency
physician)

18 360
(counterclockwise)

Orchidectomy

3 10 Right Early
spring

Right lower
abdominal
pain

No Yes
(emergency
physician)

24 360 (clockwise) Orchidectomy

4 14 Left Late
autumn

Left lower
abdominal
pain

No Yes
(gastrointestinal
surgeon)

20 360 (clockwise) Orchidectomy

5 16 Left Early
spring

Left lower
abdominal
pain

No Yes
(emergency
physician)

40 270
(counterclockwise)

Orchidectomy

6 12 Right Late
autumn

Right lower
abdominal
pain

Yes
(urologist)

No 3 720
(counterclockwise)

Salvaged

7 17 Left Late
autumn

Left lower
abdominal
pain

No Yes
(emergency
physician)

45 360
(counterclockwise)

Orchidectomy

8 14 Right Early
spring

Right lower
abdominal
pain

Yes
(urologist)

No 5 360 (clockwise) Salvaged

9 15 Left Late
autumn

Left lower
abdominal
pain

No Yes
(digestive
physicians)

72 270
(counterclockwise)

Orchidectomy

Figure 1 This testis necrotized because the ischemia time
was too long (more than 6 h). Figure 2 This testis remained vital after detorsion.
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Anderson and Williamson [3] reported that 134 of 597 pa-
tients presented with abdominal pain, which often pre-
ceded and sometimes exceeded scrotal pain, whereas 29 of
the same 597 patients presented only with abdominal pain.
Mellick [4] reported the case of a 6-year-old boy who pre-
sented with isolated abdominal pain, while Pogoreli�c et al.
[5] reported that 17 of 84 patients with testicular torsion
presented with abdominal pain, and seven of 100 patients
with testicular torsion complained of abdominal pain in a
study by Mäkelä et al. [6]. Gaither and Copp [7] found that
16 patients presented with only abdominal pain upon a
review of state appellant cases about testicular torsion
malpractice litigation from 1985 to 2015. In our study, the
patients who presented with isolated abdominal pain
accounted for 12% of the total population.

The diagnosis of testicular torsion can preliminarily be
made by physical examination. An external examination of
the genitals can often reveal swelling or erythema of the
scrotum and testicle, testicular tenderness, or a horizontal
testicle, and the cremasteric reflex may be absent. Santos
and Kohl [8] recommended that a mandatory genital ex-
amination should be conducted in the clinical assessment of
boys with abdominal pain.

Color Doppler ultrasound is routinely used to detect the
testicular blood flow, as it is a convenient and non-invasive
way to demonstrate the central arterial blood supply and
venous drainage of the testis. Mellick [4] believed that
color Doppler was a consistently reliable tool for confirming
the diagnosis of testicular torsion.

Although the etiology of abdominal pain in young males
with testicular torsion is still not well known, we speculate
that it possibly involves the following: (i) The scrotum is
innervated by L1 in the anterior part and S2 and S3 in its
posterior part. Besides this the testicle is innervated by
spinal segments T10 and T11, and testicular pain can spread
to the adjacent spinal cord segment of the commonly
innervated abdominal organs [5]; (ii) Innervation is rich in
the normal testis, but some congenital disorders possibly
exist in those patients with testicular torsion who present
with abdominal pain; (iii) The twisted spermatic cord pulls
and stimulates the peritoneum, which triggers abdominal
pain; (iv) The tensed cremaster muscle pulls and stimulates
the peritoneum.

Torsion may lead to serious testicular ischemia. When
testicular torsion occurs, venous return is first obstructed,
after which edema begins to appear in the testicle and
epididymis. If the obstruction is not removed in timely
fashion the swelling continues to increase, which can lead
to blood supply disorder of the testicular arteries. Fabiani
et al. [9] believed that the elapsed time between the onset
of symptoms and explorative surgery represented the only
prognostic factor for testicular viability. Testicular viability
is negatively correlated with the ischemia time. It is
commonly believed that testicular torsion addressed in a
time period shorter than 6 h is the best timeframe for
successful survival [4]. If treated within 6 h from the onset
of torsion symptoms, 90%e100% of testis can be rescued; If
treated within 6e12 h, 20%e50% of testicles can be saved.
However, if treated within 12e24 h only up to 10% of tes-
ticles can be rescued [4e6,10]. In this study, the ischemia
time was between 18 and 72 h (mean 37 h) in the seven
excised testes, whereas in the two salvaged testes the
mean ischemia time was 4 h. Comparing the times of
ischemia in our study with those of the aforementioned
published reports, our results are consistent with the pre-
vious literature findings.

Even if testicular torsion is treated in the early stage,
operative detorsion and orchiopexy cannot completely
ensure normal testicular function. Lian et al. [11] reported
that half of the patients with testicular torsion who un-
derwent salvage surgery developed testicular atrophy.
Some experts believed that atrophied testis could lead to a
more serious injury to the contralateral testis [12,13].
However, Lorenzini et al. [14] observed that testicular
torsion did not cause long-term effects on the spermato-
genesis of the contralateral testis in pubertal rats. For male
adolescents and young boys, we consider it essential to
conserve as much testis as possible at the time of operation
unless the twisted testicle has died. In the short term, if the
affected testicle is found to have seriously atrophied it can
be excised by reoperation.

Previous articles on the incidence of testicular torsion in
relation to the seasons of the year have shown a positive
correlation between lower air temperature and testicular
torsion [15]. However Karakan et al. [16] proposed that the
prevalence of testicular torsion did not change with the sea-
sons but directly positive correlated to the air temperature,
especially below 15 �C. In the present study we also noticed
that testicular torsion often occurred during the late autumn
and early spring, potentially in relation to the temperature
difference in addition to the low air temperature.

A limitation of this study is its possible information bias.
Some adolescents are undergoing a period of sexual shyness
when abdominal pain accompanied by scrotal pain occurs
at the onset of testicular torsion; thus, they may only
complain of abdominal pain to their parents or primary care
physicians.

5. Conclusion

In some cases of testicular torsion in young males, lower
abdominal pain can be the initial and the only presenting
symptom. Clinicians should pay very close attention to the
specific clinical presentation to ensure the correct diag-
nosis in a timely manner.
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