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Abstract

Background: The study was carried out to determine the trend of referrals with testicular torsion; the pre-surgery
duration of symptoms; the rate of orchidectomy; as well as the seasonality and the age-related laterality of testicular
torsion.

Methods: This was a retrospective study conducted at Chris Hani Baragwanath Academic Hospital using patients’
records from 2006 to 2018 from which data were obtained and analyzed.

Results: A total of 308 patients with testicular torsion were included in this study; the mean age was 17.24+4.12
(10-33) years. The median (IQR) time from onset to hospital was 47 h, and 194/308 (63%) underwent orchidectomy.
Although the orchidectomy rate was higher (95%) in those who had surgery beyond 72 h, 3.6% had reperfusion
after detorsion in theater followed by orchidopexy. In the 112 patients who underwent a bilateral orchidopexy, the
time from onset of symptoms to surgery was significantly shorter at a median (IQR) of 13 (9-26) h, compared to 144
(40-264) h in the 194 patients who had an orchidectomy (p <0.0001). The odds of presenting with a right -sided tes-
ticular torsion increases by 6% (p =0.047) for every 1-year increase in age.

Conclusion: This study shows that there is a significant association between the pre-surgery duration of symptoms
and the testicular salvage rate. Testicular salvage is possible beyond 72 h from the onset of symptoms, although the
salvage rate reduces from 75% within 24 h to 3.6% beyond 72 h. In addition, it also shows that older patients tend to
present with right-sided torsion.
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1 Background

Testicular torsion refers to the twisting of the spermatic
cord structures with the subsequent loss of perfusion
to the homolateral testicle. It is a urological emergency;
early diagnosis and surgery are vital to saving the testicle
and preserving future fertility [1-3].
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Recent studies demonstrated that duration of symp-
toms prior to presentation to hospital was the most
significant factor in predicting outcomes in patients
with acute testicular torsion. Delayed presentation puts
patients at risk of orchidectomy [4].

In addition, previous investigations on the seasonality
of testicular torsion have shown conflicting results where
some studies found a positive association between cold
weather and testicular torsion and others found no asso-
ciation [5].

Incitingly, the following observations over a two-week
period in the winter of 2013 constituted the motivation
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to conduct this study: an increased number of referrals
of patients with testicular torsion to the Department of
Urology at Chris Hani Baragwanath Academic Hospital
(CHBAH); a high rate of testicular loss (orchidectomy);
patients younger than 16 years of age all had a left-sided
torsion; and the understanding that during this time
period, lack of awareness, misdiagnosis and delayed
referral of patients with acute scrotum from referring
centers caused delayed presentations to CHBAH.

The purpose of this retrospective study was primar-
ily to determine the yearly trend in number of referrals,
to assess the time frame from onset of symptoms to the
arrival at hospital and from arrival at hospital to surgery
and, finally, to determine the rate of manual detorsion,
testicular salvage and/or orchidectomy. Secondary objec-
tives were to determine whether seasonality of testicular
torsion existed, report on age at presentation and side of
the torsion.

2 Methods

This study was conducted at the Department of Urol-
ogy at Chris Hani Baragwanath Academic Hospital
(CHBAH). The CHBAH is the largest tertiary hospital in
South Africa, situated in Soweto, and one of the largest
hospitals in the world. The study was designed as a ret-
rospective cohort study using patients’ medical records
from 2006 to 2018.

Ethical approval was obtained from the University of
the Witwatersrand Human Research Ethics Commit-
tee (HREC) ahead of the outset of the study (Clearance
Number M190761). Permission had also been obtained
directly from the Head of Department of Urology at
CHBAH as well as from the Chief Executive Officer
(CEO) to make use of stored medical records. The study
procedures were in accordance with the Declaration of
Helsinki of 1964 and its recent revision in 2013.

The study enrolled all patients from 10 years old and
above with accessible records admitted to the CHBAH
Department of Urology who underwent scrotal explora-
tion, orchidopexy or orchidectomy from 2006 to 2018 for
testicular torsion. Patients under 10 years old are man-
aged by pediatric surgeons as per hospital policy and
interdepartmental agreement.

Data were collected retrospectively from patients’
records and were de-identified to preserve confidential-
ity of research participants. Theater register books were
used as the starting point to search and identify cases.
Scrotal exploration, orchidectomy and orchidopexy were
keywords.

Files were requested and only those of testicular tor-
sion patients were selected and considered for the study.
In total, 351 patients’ records were retrieved. Only 308
records of patients with testicular torsion were enrolled
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in the study as the remaining 43 had surgery for either
undescended testis or penetrating scrotal injury; hence,
they were not included.

The collected data included age at admission, month
of admission, year of admission, cause of torsion, side of
pathology, preadmission duration of symptoms, manual
detorsion, duration from admission to surgery and the
type of surgery (orchidopexy or orchidectomy). Pread-
mission duration of symptoms and time of admission
were found on the first page of the admission blue file,
control chart and nursing progress report. The duration
from admission to surgery was the difference between
the time of admission and the time of surgery which was
found on the anesthetic chart or theater notes.

These data were stored in an Excel spreadsheet with
each entry given a unique identifier to which only the
researchers had access to. The data were imported into
Stata Statistical Software version 14 for analysis. Time
frame data were not normally distributed due to time
extremes, and hence, we report medians and interquar-
tile ranges (IQRs).

The descriptive statistics including categorical variables
are summarized in frequencies and percentages, while
the continuous variables are analyzed and presented
using either the median and IQR, or the mean (£SD).
The chi-squared test was used to examine the seasonal-
ity and laterality of the condition. A value of p<0.05 was
regarded as being statistically significant.

3 Results

The total number of patients with testicular tor-
sion included in this study was 308. The mean age was
17.24+4.12 years and ranged from 10 to 33 years. Two
patients in the study presented with atrophied testis fol-
lowing testicular pains months before (reason for con-
sult) and had orchidopexy of the contralateral side.
Another patient had non-simultaneous bilateral torsion
(one year apart) and only consulted 7 days after the onset
of the other side. The yearly number of referrals is shown
in Table 1, and the trend is displayed in Fig. 1, with the
lowest number of 1 referral in 2007 and the highest refer-
ral of 41 patients in 2013. On average, 24 patients were
referred per annum during the 13-year study period.
During this period, 42.5% were younger than 16 years of
age, while 57.5% were older than 16 years. The majority
of patients presented in the winter (Table 1).

In terms of the onset of symptoms, 96% of cases had
a spontaneous onset, whereas the remaining 4% were
trauma related.

During the study period, the time from the onset of
symptoms to hospital admission was a median (IQR)
of 36 (10-168) h; the time from hospital admission to
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Table 1 Characteristics of patients that presented
with testicular torsion at the CHBAH urological unit
from 2006 to 2018

Characteristics Frequency (%)

Age, years, mean +SD 172£4.12
Age

<16 131 (42.5)
>16 177 (57.5)
Season of the month

Summer 60 (19.5)
Autumn 80 (26)
Winter 93 (30.2)
Spring 75(24.3)
Year

2006 4(13)
2007 1(0.32)
2008 23 (7.5)
2009 10(3.2)
2010 14 (4.5)
2011 32(104)
2012 24(7.8)
2013 41(133)
2014 34(11)
2015 34(11)
2016 34(11)
2017 29 (9.4)
2018 28(9)
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surgery was a median (IQR) of 6 (3—48) h and from the
onset of symptoms to surgery was 47 (15-216) h.

Impressively, when considering only patients taken to
theater within 72 h of onset of symptoms, the median
(IQR) times improve. The median (IQR) time from
onset of symptoms to hospital decreased to 12 h (7-24);
the median (IQR) time from admission to surgery also
decreased to 3 h (2-5) as well as the median (IQR) time
from onset of symptoms to surgery down to 16 h (10—
28). Of the 308 study patients, 51.6% (n=158) had left-
sided torsion, 48% had right-sided torsion (n=148), and
one patient (0.3%) had bilateral torsion. From Table 2,
the mean age (£SD) for those with left-sided testicular
torsion was 16.74 (£ 3.85) and for those with right-sided
torsion was 17.67 (£4.37). Left-sided torsion was more
frequent in those younger than 16 years (57.3%), while
right-sided torsion was more frequent in those aged
16 years and older (52.8%). Specifically, a trend was seen
in patients aged > 16 years that they were more likely to
present with right-sided testicular torsion compared with
those < 16 years of age (OR 1.50, 95% CI 0.95-2.37), albeit
not statistically significant (p =0.08). Moreover, we found
that for every 1-year increase in age, the odds of present-
ing with a right-sided testicular torsion increases by 6%
(OR 1.06, 95% CI 1.00-1.12, p =0.047) (Table 2).

Winter was the season with the highest number of
referrals (30.2%) and summer with the lowest number of
referrals (19.5%) (Fig. 2 and Table 1). Even though testicu-
lar torsion was seen more in winter in both age groups
(26.7% in those < 16 years and 32.77% in those > 16 years),
it was not statistically significant (p =0.480) (Table 3).

Of the 308 study patients, 112 (36.4%) patients under-
went bilateral orchidopexy, 194 (63%) orchidectomy
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Fig. 1 Trend of number of testicular torsion cases over the study period
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Table 2 Association of age with laterality of testicular torsion

Laterality of testicular torsion

Left (N=158) Right (N=149) Total (N=307) OR (95% ClI) P value
Age, years, mean=£SD 16.74+3.85 17.67 £4.37 17.194+4.13 1.06 (1.00-1.12) 0.047
Age, years n (row %) n (row %) n (column %)
<16 75(57.3) 56 (42.7) 131 (42.7) 1.00 (Ref) 0.080
>16 83(47.2) 93(52.8) 176 (57.3) 1.50(0.95-2.37)

*SD (standard deviation), OR (odds ratio), Cl (confidence interval)
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Fig. 2 Number of testicular torsion cases seen per season over the study period

Table 3 Season of the year and age groups

Table 4 Surgery and duration of symptoms

Age Summer Autumn Winter Spring Total
<16 29 32 35 35 131
22.14 2443 26.72 26.72 100.00
>16 31 48 58 40 177
17.51 27.12 3277 22.60 100.00
Total 60 80 93 75 308
19.48 2597 30.19 2435 100.00

Type of surgery ~ Onset of symptom to surgery in hours
<24h 24-72h >72h Total
B/L Orchidopexy  82(74.55)  25(41.00)  5(3.6) 112 (36.4)
Orchidectomy 28 (25.45) 36 (59.00) 130 (95) 194 (63)
Contralateral orchi- 0 0 2(14) 2 (0.6)
dopexy only
Total 110 (100) 61 (100) 137(100) 308 (100)

Pearson chi2(3) =2.4732 Pr=0.480

and 2 (0.65%) underwent a contralateral orchidopexy,
the latter of which was because the affected testis atro-
phied. Over a third of patients presented within 24 h of
onset (35.7%; n=110/308), of which the majority of these
patients (n=282/110; 74.5%) underwent a salvage sur-
gery, or orchidopexy, and the remaining 25.5% required
orchidectomy. The orchidectomy rate increased to 95%

in those who had surgery beyond 72 h (Table 4), while
the orchidopexy rate decreased to 3.6%. Overall, in the
112 patients who underwent a bilateral orchidopexy, the
time from onset of symptoms to surgery was significantly
shorter at a median (IQR) of 13 (9-26) h, compared to
144 (40-264) h in the 194 patients who had an orchidec-
tomy procedure (p <0.0001). Specifically, the median time
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(IQR) from onset of symptoms to hospital admission, as
well as from hospital admission to surgery, was both sig-
nificantly shorter in the patients undergoing a bilateral
orchidopexy compared to those having a orchidectomy
at 9 (6-21) versus 96 (28—192) hours (p<0.0001) and 3
(2-5) versus 24 (5-72) h (p<0.0001), respectively.

Manual detorsion was performed in 32 patients (10.4%)
with the earliest being done within 3 h of the onset of
symptoms and the latest at approximately 48 h after the
onset of symptoms. Among those that had manual detor-
sion within 48 h of presentation, 28 (87.5%) patients had
a bilateral orchidopexy, while 4 (12.5%) patients had
orchidectomy.

4 Discussion

Testicular torsion is the twisting of the spermatic cord
with the subsequent loss of the blood supply to the ipsi-
lateral testicle. It may result from the lack of normal fixa-
tion of the testis or the epididymis to the cord or scrotum.
Anatomically, two distinct types of testicular torsion are
well described in different age groups: (1) extra-vaginal:
torsion occurs at the level of the external inguinal ring in
neonates. (2) intra-vaginal: a more common variety due
to bell clapper deformity seen in adolescents and young
adults [1-3].

In fact, it is a surgical emergency requiring prompt and
urgent management because of the risk of irreversible
testicular ischemic injury. Ischemia can occur as soon
as 6 h after torsion, and the chance of saving the testis is
reduced over the next 48 h [6].

The degree of ischemia depends on the duration of tor-
sion and the degree of rotation of the spermatic cord.
Complete torsion occurs when the twisting is 360° or
greater with the absence of intratesticular flow on color
Doppler; intermittent torsion is characterized by inter-
mittent testicular pain of short duration with sponta-
neous resolution. In partial or incomplete torsion, the
degree of torsion is less than 360° with residual intrates-
ticular perfusion and there is no spontaneous pain relieve
[7].

Moreover, the condition is very painful and may wake
the patient up from sleep [8]. The most common symp-
toms in testicular torsion are scrotal pain, swelling, ery-
thema, nausea and vomiting. The lack of awareness and
of the correct diagnostic knowledge for testicular tor-
sion undoubtedly will lead to testicular death. Imaging or
other diagnostic modality should not also be the cause of
delay. However, in our institution in delayed presentation
beyond 72-h imaging can be done and the absence of tes-
ticular flow and/or a positive whirlpool sign during color
Doppler sonography (CDS), indicates the presence of tes-
ticular torsion [9].
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As a matter of fact, different incidence rates of orchi-
dopexy and orchidectomy have been reported in dif-
ferent articles from places around the world as follows:
In America, 21,289 admissions with testicular torsion
were identified using the Brazilian Public Health Sys-
tem Database from 1992 to 2010. The calculated annual
incidence rate was 1.4:100,000 [10]. Asia, using the Tai-
wanese National Health Insurance Research Database
from 1997 to 2010, subjects younger than 25 years with
the diagnosis of testicular torsion were identified, 25.6%
had orchiectomies and 74.4% orchiopexies. The esti-
mated incidence was 3.5 per 100,000 person-years [11].
In Europe, a study done in England which was a pro-
spective audit of 173 scrotal explorations for suspected
testicular torsion from 1998 to 2008, 89 had testicular
torsion and 16/89 (18%) required an orchidectomy due
to delayed presentation [12]. In Australia, pathology
results of all testicular and paratesticular specimens from
August 1995 to September 2007 were analyzed. Clinical
details were retrieved retrospectively from the computer-
ized database. Testicular torsion represented 11.2% with
68% for the left side [13]; about 52% of our patients in the
current study have left-sided testicular torsion. In Africa,
90 patients with torsion of the testis from 1987 to 1991
enrolled in a study in Zimbabwe and found that the mean
age was 17 years (2 months to 32 years); 71% (64/90)
presented within 72 h (mean delay 32 h); 29% presented
late (>72 h) with a mean delay of 7 days. The testicular
salvage rate was 36% versus 64% orchidectomy rate [14].
Another African study in Nigeria by Udeh et al. showed
instead an impressive orchidopexy rate of 75% [15].

In the present study, the mean age is 17.24+4.12 years
(range 10-33) and the accessible data used in this retro-
spective study show that the yearly trend of referrals is on
the upward side. We believe that this may not be a true
reflection of number of referrals as some files could not
be retrieved due to poor record keeping, illegible hand-
writing particularly between 2006 and 2010; therefore,
we could not further discuss such trend. However, one
study by Bayne et al. reported an upward trend in num-
ber of referrals with testicular torsion from 3 in 2005 to
15 in 2015 before and after pediatric urology subspecialty
certification [16].

The high orchidectomy rate of 63% observed in our
study is a result of delayed presentation of the majority
of patients for a definitive management with the median
(IQR) time from onset of symptoms to hospital of 36 h
(10-168). The delay is noted to be more in the preadmis-
sion level. However, the orchidectomy rate in this study is
higher compared with the 25.6% reported in the Taiwan-
ese study and 18% in the England audit.

Surprisingly, the rate is about the same compared to the
Zimbabwean study. An audit by Rampaul et al. found that
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delayed presentation to hospital was the most important
contributing factor to testicular losses in testicular tor-
sion in contrast to hospital delays which were not signifi-
cant enough to impact on the outcome [17].

Peeraully et al. in a single center retrospective analysis
of intraoperative findings relative to source of referral to a
tertiary hospital for emergency scrotal exploration found
that the orchidectomy rate was lower (23%) in patients
presented directly to their emergency department com-
pared with those referred either from primary care cent-
ers (43%) or transferred from other hospitals (50%) [18].

As a tertiary hospital, patients seen in our department
are either referred from primary care facilities or trans-
ferred from other non-tertiary hospitals. The incidence
was not measured in this study owing to the fact that
referrals to our facility came from different areas.

Another key point is that the degree of torsion and
the duration of symptoms before scrotal exploration are
important predictors of outcome in testicular torsion.
There was a study that reported no testicle with a history
longer than 12 h could be salvaged [19]. Another study by
Bandarkar et al. reported testicular salvage up to 3 weeks
for an incomplete testicular torsion [7]. In our study, tes-
ticular salvage was possible even beyond 72 h and surgi-
cal notes confirmed complete torsion. They may have had
intermittent torsion or torsion detorsion syndrome but
with complete torsion at the time of surgery.

Our study points out that in patients who presented
within 24 h of onset, the salvage rate is as high as 75%,
while the orchidectomy rate is about 25%. It also dem-
onstrates that the orchidectomy rate increased to 95%
in those who presented beyond 72 h (Table 4), while the
orchidopexy rate decreased to 3.6%. Orchidopexy was
performed in those who demonstrated reperfusion after
detorsion in theater where we usually base our assess-
ment of viability on color changes from dusky to pinky
after detorsion and wrapping of the testis in warm soaked
surgical swab. Five of the patients presented beyond 72 h
of onset in the study (3.6%) had orchidopexy with time
frame ranging from 73 to 816 h (about 5 weeks). A clini-
cal study on 16 cases of testicular torsion by Sato et al.
reported similar findings in 2 of 16 patients operated
after 72 h and no testicular atrophy was noted one year
after surgery [20]. Nonetheless, the earlier patients pre-
sent to hospital, the higher the testicular salvage surgery
rate is.

Most importantly, we found that the median dura-
tion from onset of symptoms to surgery in the orchi-
dopexy group was shorter compared to the orchidectomy
group at 13 (9-26) h and 144 (40264) h, respectively.
The median duration from admission to surgery was
also shorter in the orchidopexy group compared to
the orchidectomy group at 3 (2-5) h and 24 (5-72) h,
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respectively. The authors of a study in England demon-
strating that most delay occurs outside hospital in man-
aging testicular torsion, reported that patients were
taken to the operating room within one hour and that
the median time from onset of symptoms to surgery
was 5.5 h in patients who had orchidopexy versus 42 h
in patients who had orchidectomy [17]. Another study
conducted in Croatia noted nearly similar findings 6 h in
the orchidopexy group versus 46 h in the orchidectomy
group [21]. Our study had the longest median duration
compared to the other studies in both groups. Further
studies with emphasis on the level of awareness; distance
and transport issues; logistic issues during referral or
transfer may be necessary to elucidate this findings.

Korkes et al. as well as Pogorelic et al. published stud-
ies supporting significant increase in incidence dur-
ing colder months [10, 21]. We also found that winter
was the season with the highest number of referrals in
both age groups (26.7% in those<16 years and 32.77%
in those>16 years) (Table 3); however, it was not sta-
tistically significant (p=0.480). Testicular torsion was
suggested to be more common during winter as the cre-
masteric reflex tends to occur more frequently in winter
due to colder temperatures [22].

In our study, manual detorsion applied in 32 patients
among those presented within 48 h of onset of symptoms
was associated with a salvage surgery or testicular fixa-
tion surgery in 28 out of 32 (87.5%) performed manual
detorsion. This procedure which helps reduce the tes-
ticular ischemic time needs to always be followed by
orchidopexy [23]. In our institution, we always strive to
reduce to a minimum possible the time from admission
to emergency surgery for every suspected testicular tor-
sion presented within 72 h. The median (IQR) time from
admission to surgery in those presented within 72 h
of onset being 3 h, most of the time, due to emergency
trauma cases (gun shots, stab wounds), hence manual
detorsion as a routine part of management of testicu-
lar torsion will always find its significance in preventing
more ischemic damages to the testis.

Surprisingly, there is no documented study in the lit-
erature that looked at the association between age and
laterality of testicular torsion. This study is the first
to examine such relationship and finds that patients
aged > 16 years are 1.5 times likely to present with right-
sided testicular torsion compared with those < 16 years of
age (OR 1.50, 95% CI 0.95-2.37), though not significant
(p=0.080). Interestingly, the same study shows that for
every 1-year increase in age, the odds of presenting with
a right-sided testicular torsion increases by 6% (OR 1.06,
95% CI 1.00-1.12, p=10.047).

There is no study in the literature highlighting the clini-
cal significance of older patients to present mostly with
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right-sided testicular torsion as noted in this cohort. Fur-
ther studies might be needed in the future to assess its
clinical significance.

Nevertheless, limitations of the study included: reli-
ance on the data as they were collected (timing, patients’
details); the record keeping system in theater and in the
filing department is not electronic; hence, some files
could not be retrieved due to names misspelled, hospi-
tal number not accurately entered in the registry, illegible
handwriting. Follow-up notes to assess viability or atro-
phy particularly for orchidopexy beyond 72 h were not
available as outpatients use an outpatient file that they
keep.

As a retrospective study, the reason of preadmission
delay for each individual patient could not be established;
hence, we assume that the delay might have been caused
by one of the following: lack of awareness; misdiagno-
sis; distance and transport issues; logistic issues when
arranging transfer.

5 Conclusion

We report that delayed management of testicular torsion
is relative to pre-admission delay for testicular torsion
and that these delays significantly impact on the testicu-
lar loss and salvage rates. There is a significant associa-
tion between the pre-surgery duration of symptoms and
the type of surgery. Testicular salvage is possible beyond
72 h from the onset of symptoms, although the salvage
rate reduces from 75% within 24 h to 3.6% beyond 72 h.
The testicular salvage rate is higher, the earlier patients
present.

In addition, the overall median time from admission to
surgery in our urology unit is 6 h and decreases to 3 h for
patients who present within 72 h. Furthermore, manual
detorsion was found to be an important management
tool as close to 88% of manually untwisted testes had sal-
vage surgery.

Interestingly, our study is the first to look at age and lat-
erality of testicular torsion and we report that for every
1-year increase in age, the odds of presenting with a
right-sided testicular torsion increases by 6%.
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