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ABSTRACT
Background: Testicular torsion is a urological emergency necessitating emergent intervention. It occurs when the testis twists
around its spermatic cord leading to impaired blood supply and may result in testicular atrophy (loss).
Materials and Methods: This was a prospective study of children aged 15 years and below who were managed for unilateral
testicular torsion between January 2016 and December 2020 at the pediatric surgery unit of Enugu State University Teaching Hospital
(ESUTH) Enugu, Nigeria. A total of 82 cases of unilateral testicular torsion were managed during the study period. The mean age of the
patients was 11 years with a range of 1 month to 15 years. On presentation with clinical features of testicular torsion, the patients were
clinically evaluated and an ultrasound to evaluate the volumes of both testes was performed. Bilateral orchidopexy was done and at
least 6 months post orchidopexy, a repeat ultrasound was again performed to assess for any change in testicular volume relative to the
contralateral testis.
Results: Testicular pain was a consistent symptom in all the patients and 360 degrees of testicular torsion was the most common
extent of the twist. All the patients had bilateral orchidopexy. About 20% of the patients had a signiﬁcant reduction in testicular volume.
Surgical site infection was the most common post-operative complication and none of the patients expired.
Conclusion: Although detorsion and orchidopexy corrects and stabilizes the torsed testis, this study has shown that about one-ﬁfth
of the patients may come down with testicular atrophy despite the orchidopexy.
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INTRODUCTION
Testicular torsion is a urological emergency necessitating
emergent intervention. It occurs when the testis rotates around
its spermatic cord leading to impaired blood supply and possible
permanent testicular atrophy [1]. The severity of testicular ischemia
varies and is dependent on the time period from onset of symptom
to the reduction of the torsion as well as the extent of the spermatic
cord rotation. These are the important factors determining testicular
damage [2]. Testicular torsion has a peak presentation in adolescence,
between 12 years and 16 years [3, 4]. However, testicular torsion can
occur at any age. The classic presentation of testicular torsion is acute
and alarming testicular pain at rest. However, the presentation of
testicular torsion may be variable. Nausea and vomiting may also
occur [5]. Testicular tenderness is a consistent finding in testicular
torsion. Abnormal testicular lie and absence of cremasteric reflex
are also common. For testicular salvage, time is of the essence—the
earlier the surgical intervention, the higher the likelihood of testicular
salvage. Due to the fact that time of treatment of testicular torsion is
related to the success of testicular salvage. Efforts have been made
to treat torsion promptly while decreasing the number of negative
explorations. Some scoring systems have been postulated to assist in
the early treatment of testicular torsion. One of such scoring system
is the one proposed by Barbosa and his colleagues [6]. Color Doppler
ultrasound provides a rapid assessment of the vascularity of the testis
and it is highly sensitive and specific in diagnosing testicular torsion
[5]. The aim of this study was to evaluate the incidence of testicular
loss following testicular torsion in children. For the purpose of this
study, testicular loss or atrophy is defined as loss of testicular volume
of more than 50% when compared to the contralateral testis [7].

MATERIALS AND METHODS
This was a prospective study of children aged 15 years and below
who were managed for unilateral testicular torsion between January
2016 and December 2020 at the pediatric surgery unit of Enugu
State University Teaching Hospital (ESUTH) Enugu, Nigeria. Only
children who had unilateral testicular torsion were recruited; those
with bilateral testicular torsion were excluded. Consecutive patients
with unilateral testicular torsion who presented during the study
period were recruited into the study. A total of 82 cases of unilateral
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testicular torsion were managed during the study period. Children
who had orchidectomy for gangrenous testis and those older than
15 years of age were also excluded. ESUTH is a tertiary hospital
located in Enugu, South East Nigeria. The hospital serves the whole
of Enugu State, which according to the 2016 estimates of the National
Population Commission and Nigerian National Bureau of Statistics,
has a population of about 4 million people and a population density
of 616.0/km2. The hospital also receives referrals from its neighboring
state.
Pre-operative protocol
On presentation with clinical features of testicular torsion, the
patients were clinically evaluated and an ultrasound to evaluate the
volumes of both testes was performed. The ultrasound machine used
was a commercially available, real time scanner with 5-MHz linear
transducer (TITAN; Sonosite Inc, Bothell, WA, USA). The ultrasound
measurement of testicular volume were calculated using the Lambert
formula: Length (L) x Width (W) x Height (H) x 0.71, where L is the
longitudinal diameter, W is the anteroposterior diameter and H is
the transverse diameter. At least, two measurements of each of the
diameters were made and the average taken. This minimized observer
variations. The testicular volume was calculated automatically by
the ultrasound machine and documented in centimeter3 (cm3). The
follow-up period was 6 months. Ethical approval was obtained from
the ethics and research committee of ESUTH and informed consent
was obtained from the patients’ caregivers. Statistical Package for
Social Science (SPSS) version 21 (manufactured by IBM Corporation
Chicago Illinois) was used for data entry and analysis. Data were
expressed as percentages, median, mean, and range.
Operative procedure
Under general anesthesia and through a scrotal incision, both
testes were fixed to the scrotum. The wound was closed in layers
Post-operative protocol
Analgesics and antibiotics were given and scrotal support
provided. The patients were discharge home following adequate
wound healing. At least, 6 months post orchidopexy, a repeat
ultrasound was performed to assess for any change in testicular
volume relative to the contralateral testis. Any loss of testicular
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volume of more than 50% when compared to the contralateral testis
is considered testicular atrophy.
Data collection
The information extracted included the age of the patient,
presenting symptoms, duration of symptoms before presentation,
time interval between presentation and surgery, intra-operative
finding (degree of torsion), operative procedure performed,
complications of treatment, duration of hospital stay and outcome
of treatment.

RESULTS
Patients’ demographics
The mean age of the patients was 11 years with a range of 1 month
to 15 years. The mean duration of symptoms prior to presentation
was 18 hours (range: 6-92 hours) and the mean duration from
presentation to surgery was 1 hour (range: 1-2 hours). The median
duration of hospital stay was 72 hours.
Presenting symptom and side of the torsion
All the patients had testicular pain. In addition, non-specific
symptoms such as vomiting, lower abdominal pain and fever were
documented in 23 (28%) patients. Fifty-one (62.2%) patients had left
testicular torsion while 31 (37.8%) had right testicular torsion.
Intra-operative ﬁnding (degree of torsion)
The degree of testicular torsion is shown in table 1.
Operative procedure performed
All the patients had bilateral orchidopexy. Patients who had
orchidectomy for non-viable testis were excluded from the study.
Testicular volumes
These are reflected in table 2.
Complications of treatment
Wound infection occurred in 11 (13.4%) patients, stitch abscess
happened in 5 (6.1%) and an unusual prolonged bleeding was
documented in 2 (2.4%) patients.

Table 1: Degree of testicular torsion.
Degree of torsion

Number of patients (%)

180

°

6 (7.3)

270°

18 (22)

360

41 (50)

°

450°

9 (11)

720°

8 (9.7)

Table 2: Testicular volumes (pre-op and post-op).
Mean testicular volume
At presentation [all the patients]
At least 6 months post-op
66 (80.5%) patients
16 (19.5%) patients
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1.7 ± 0.4 cm3
1.7 ± 0.2 cm3
0.8 ± 0.3 cm3
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Outcome of treatment
All the patients achieved good recovery and were discharged
home. There was no mortality.

DISCUSSION
Historically, in 1810, Hunter described a typical case of testicular
torsion and in 1840; Delasiauve presented the first case of surgically
treated testicular torsion [8]. In ancient times, survival rate of a testis
that underwent torsion was extremely low [8]. However, currently,
early detected testicular torsion can be cured in almost every case
whereas late presentation leads to testicular loss.
Several factors make torsion an active area of litigation. These
factors include the urgency needed in its diagnosis and treatment,
the diagnostic uncertainities and errors, delays in presentation, a
relatively common rate of testicular loss and the psychological impact
related to the loss of a testis [9]. Despite orchidopexy for testicular
torsion, testicular atrophy/loss can still occur [10]. Lian, et al. [10]
reported that the testis that looks viable at the time of orchidopexy
may be found to have undergone atrophy during follow up.
In the present study, the mean age of the patients was 11 years.
This is comparable to the report of Zhao, et al. [11]. However, Sauvat
et al reported an average age of 5 years [12]. The cohort of patients
recruited into a particular study may determine the mean age of the
patients. The age distribution of testicular torsion is bimodal, with
one peak in the neonatal period and the second peak around puberty
[13]. The median duration of symptoms prior to presentation to the
hospital was 18 hours. This finding is consistent to the report of a study
from Paris, France [12]. Howbeit, Mukendi, et al. [14] documented a
median duration of 12 hours prior to presentation to the hospital.
Parental awareness, distance from the hospital and severity of the
symptoms may determine the time of presentation to the hospital.
Testicular viability significantly decreases 6 hours after onset of
symptoms. Early diagnosis is important to salvaging the testis [15].
However, a systemic literature review on testicular torsion by Mellick,
et al. [16] demonstrated that survival percentages of torsed testis are
significant even after 24 hours of testicular torsion. All the patients
had emergent bilateral orchidopexy. The very short interval before
orchidopexy was the time required to perform the scrotal ultrasound
for the assessment of the testicular volume. It noteworthy to state
that this ultrasound scan did not delayed surgical intervention. The
duration of hospitalization following orchidopexy for testicular
torsion may be related to the age of the patient and the post-operative
course. Neonates stayed longer in the hospital than older children.
Ipsilateral testicular pain is the consistent symptom of testicular
torsion. One hundred percent of our patients had testicular pain.
Infants may express pain by excessive crying and irritability. One
study from Amman Jordan, also reported scrotal pain as a consistent
symptom of testicular torsion [17]. In neonates, the only symptom
of testicular torsion may be scrotal swelling and scrotal discoloration
[18]. It is worthy to note that abdominal pain may be the initial and
sole symptom of testicular torsion in young males [19]. Nausea,
vomiting and fever are other non-specific symptoms of testicular
torsion. Other series also reported these non-specific symptoms
[20,21].
Half of the patients in the index study had a 3600 of testicular
torsion. One study from New York, USA reported that the median
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degree of testicular torsion is 3600 [22]. Guo et al documented that
testicular torsion of less than 360 degrees mainly develops in children
aged 2-3 years [23]. However, Sharp et al reported that the testis
typically twists more than 3600 [13].
Bilateral orchidopexy was the operative procedure performed in
the patients. Bilateral orchidopexy is recommended because of the
risk of subsequent torsion in the contralateral testis [24]. Howbeit,
recurrent testicular torsion can still occur in a fixed testis especially
when absorbable sutures are used [25].
At least, 6 months post orchidopexy, about one-fifth (20%) of the
patients exhibited a 50% reduction in testicular volume. Tian et al
reported the association between testicular atrophy in children with
testicular torsion [26]. The authors analyzed the factors that may
be responsible for the testicular torsion and concluded that age at
surgery, delayed surgery and echogenicity of testicular parenchyma
on ultrasonography could predict the risk of testicular atrophy [26].
Following orchidopexy, surgical site infection was the most
common post-operative complication. Other post-operative
complications that may occur following orchidopexy include scrotal
abscess and stitch abscess [27]. Some early post-operative features
such as scrotal edema and hematoma resolve over time and strictly
speaking may not be regarded as post-operative complications. The
outcome of surgery (orchidopexy) for testicular torsion is generally
good. None of the patients expired in the current study.

CONCLUSION
Although detorsion and orchidopexy corrects and stabilizes the
torsed testis, this study has shown that one-fifth of the patients may
come down with testicular atrophy. Future studies will consider the
factors that may be involved in this testicular loss.
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