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Background: Testicular torsion (T'T) is a urological emergency that needs early diagnosis and intervention
to prevent testicular death and necrosis. This study aimed to determine the efficacy of testicular scintigraphy
(TS) in confirming the clinical diagnosis of TT and how this imaging method correlates with the surgical
findings.

Methods: A retrospective cohort review of clinical data was performed for 68 patients referred for TS from
January 2016 to December 2021 to rule out possible TT. The final diagnosis was confirmed at surgery for all
those with TS positive for T'T.

Results: The median age of the patients was 18.5 years, interquartile range of 15-31 years. Commonly
presenting symptoms were pain (99%) and swelling (68%). Only 6% had history of trauma. TT was
diagnosed by technetium-99m ("Tc)-pertechnetate in 35 (51%) patients all of whom underwent surgical
exploration. Of this group, 7 (20%) had manual detorsion intraoperatively (intermittent torsion), in 20 (57 %)
missed (complete) torsion was confirmed and 8 (23%) had a necrotic testis. Of the remaining 33 patients
with results negative for torsion, 10 were normal and 23 were diagnosed with either epididymitis 13/23 (57%),
orchitis 3/23 (13%) or 7/23 (30%) with epididymo-orchitis. TT was more common in patients under 15 and
15-19 years (P<0.05). The mean presentation time was 5 days with a range of 1-30 days.

Conclusions: The """ Tc-pertechnetate scan remains an effective investigation in the diagnosis of TT and

may serve as a gate-keeper for surgery even in patients who present late for treatment.
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Introduction

Testicular torsion (T'T) is a twisting of the spermatic cord
and its contents, which results in the reduction of the blood
flow to the testicles (1). Anatomically T'T is classified as
extra-vaginal, torsion occurs at the level of the external
inguinal ring usually only observed in neonates; and intra-
vaginal, a more common variety seen in adolescents and
young adults where there is an inability of the testis and
epididymis to fixate onto the scrotum, this is referred to as a
bell clapper deformity (2).

Studies have reported various prevalence rates of this
condition. In male patients who presented with scrotal pain
and/or swelling, the suspicion of T'T ranges from 10.1% to
84.6% (1,3-5).

The global incidence of torsion in males below the age
of 25 years is 1 in 4,000 annually (6-8). Early evaluation
and management are essential for testicular salvage (4,8,9).
Although doppler ultrasound (U/S) is the most common
imaging study used, taken alone, it has been shown to yield a
lower sensitivity compared to scintigraphy in missed TT" (10).

Patient history, physical examination and urinalysis can
usually indicate the diagnosis (11,12), but diagnosis of TT is

Highlight box

Key findings

* Pain and swelling were common presenting complaint.

* No statistically significant relationship between clinical
presentation and torsion.

* Prevalence of torsion was high—51% relative to other abnormal
scrotal findings.

® 20% of patients presented with salvageable testis despite late
presentation.

* All patients with positive scans underwent surgery and testicular
torsion (T'T) confirmed, indicating 100% sensitivity of testicular
scintigraphy (TS) in confirming T'T.

What is known and what is new?

* After the golden 6 hours, likelihood of testicular salvage is low.
20% were salvaged despite late presentation.

* Decrease tracer accumulation as scan time increases was
appreciated in the salvaged group and increase tracer accumulation

in the orchidectomy group was observed.

What is the implication, and what should change now?

* TS may be used to determine which testes are salvageable
regardless of the time of presentation and as a gate keeper for
surgery in patients who present late.

® More validation studies should be done.
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only definitely confirmed at surgery. It has been recommended
that imaging studies do not need to be performed if these
clinical assessments are suggestive of torsion, and rather such
a patient should undergo immediate surgical exploration if
in doubt (13,14). Surgical intervention is the only effective
treatment for intravaginal T'I; with the best results noted if
performed before the testes become necrotic optimal generally
within 6 hours of the onset of symptoms (15). Fixing the
contralateral testes is also mandatory as there is up to a 25%
chance of the unaffected testes also undergoing TT in the
future (4,7,13,15).

Several case reports have shown that most patients
with TT present with sudden and often severe scrotal
or testicular pain and swelling (16,17). Some patients
present with acute abdominal pain and if the condition
remains undiagnosed, the twisted testicle can cause
major complications, mainly infarction and possible
infertility (18). Having a clear knowledge of the clinical
presentation, history, risk factors, and treatment is important
to reduce delays in the diagnosis and management.

A diagnostic test that is simple, cheap, non-invasive,
easily accessible with a superior sensitivity and specificity is
favoured in clinical practice, and doppler U/S is considered
the “gold standard”, with a sensitivity of 85-93%.
Comparatively testicular scintigraphy (TS) has a superior
sensitivity of 95% U/S (14,17).

TS is a non-invasive imaging study which evaluates
testicular perfusion, differentiating a non-perfused
testicle of acute torsion from the hyperemic tissues
seen in epididymo-orchitis and other scrotal conditions
which present with similar clinical symptoms. It is thus
documented to have additional benefits of not only having
a value-added diagnostic role in non-surgical testicular
pathologies (7,8); but also its ability to classify the
findings in terms of early, mid or late phase torsion (see
Table 1), gives an added benefit to the role it plays in prompt
diagnosis and surgical intervention. Successful intervention
is highly dependent on the time of onset and presentation
to the emergency department or urology department with a
complaint of scrotal pain.

Thus, we aimed to determine the effectiveness of
testicular radionuclide scintigraphy in correctly diagnosing
missed T'T" and its significance and role as an imaging
modality in the management of these patients. We present
this article in accordance with the STROBE reporting
checklist (available at https://tau.amegroups.com/article/
view/10.21037/tau-23-116/rc).

Transl Androl Urol 2023;12(10):1550-1560 | https://dx.doi.org/10.21037/tau-23-116


https://tau.amegroups.com/article/view/10.21037/tau-23-116/rc
https://tau.amegroups.com/article/view/10.21037/tau-23-116/rc

1552 Zondi et al. The effectiveness of radionuclide scintigraphy in confirming TT

Table 1 Criteria in interpretation of testicular scintigraphy, a non-invasive imaging study which evaluates testicular perfusion, using radioactive

isotope known as """ Te-pertechnetate

Types of torsion Associated findings

Normal testis
activity (thighs)

Early phase (acute torsion)

e Homogenous tracer accumulation in both scrotum that is isointense with the background

¢ Blood flow may appear normal or decreased to absent on the involved side

e A “nubbin” sign may be seen as a bump of activity extending medially from the iliac artery,
denoting reactive increase in blood flow in the spermatic cord with abrupt termination

e Static images show decreased tracer accumulation within the involved testicle without
evidence of the surrounding halo of increased activity noted on later phases

Mid phase

o After 6 hours of acute onset, with halo sign

e This halo gradually disappears on subsequent images

Late phase (missed torsion)

e Persistent halo sign

o |rreversible testicular infarction has occurred

Adapted from Lutzker LG, Zuckier LS. Testicular scanning and other applications of radionuclide imaging of the genital tract. Semin Nucl

Med 1990;20:159-88. (19). *™Tc, technetium-99m.

Methods

A cohort of all patients, pediatric and adult, who underwent
TS in Department of Nuclear Medicine at Dr George
Mukhari Academic Hospital (DGMAH), during the period
of January 2016 to December 2021 were included in our
study. These consisted of patients who presented to the
accident and emergency as well as the Urology outpatient
departments with a history of acute scrotal pain.

The DGMAH picture archiving and communication
system (PACS) and radiology information system (RIS) were
used to access archived images and reports of all testicular
scans done in the period 2016-2021 that were interpreted,
approved and provided to the urology team for review.

Patient data was collected from patient files and hospital
records. Clinical records, U/S and management notes on
both surgical and non-surgical interventions, were reviewed.

In our department the protocol for TS involves the
injection of technetium-99m (*"Tc)-pertechnetate activity,
that is calculated according to patient’s weight. There is no
patient preparation required prior to the study, apart from
adequate hydration. This activity is injected in a peripheral
vein with the patient lying supine on the gamma camera bed.
Dynamic images, representing the perfusion to the scrotal
structures, are acquired immediately post injection followed
by static images acquired 5 minutes later and at 5-minute
intervals for 20 minutes. The images were acquired on the
GE Healthcare SPECT/CT system (Chicago, USA).

The patients with suspected T'T and positive TS scans

© Translational Andrology and Urology. All rights reserved.

were referred for surgical intervention. Intraoperatively
the urologists determined the state of the testis by
demonstrating reperfusion after detorsion in theatre.
The assessment of viability of the testis is based on colour
changes, from “dusky to pink”, after detorsion and wrapping
of the testis in warm soaked surgical swab. They classify
torsion as either complete (missed), intermittent torsion or
torsion-detorsion syndrome (20).

The patients with incomplete information including
no surgical notes, hospital file not found, images for the
testicular scan not found on PACS, under their medical
records were excluded from the study.

Data analysis

Data analysis was performed using STATA version 16.
Continuous and categorical data were presented using the
median and interquartile range and frequency/percentages,
respectively. The association between age, clinical
presentation, history and ""Tc results was performed using
Fisher Exact test. A P value of less than 0.05 was considered
statistically significant.

Ethical considerations

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study was
approved by institutional ethics board of Sefako Makgatho
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Table 2 Demographic characteristics (n=68)

Patient characteristics N [%]
Age (years)
<15 15 [22]
15-19 20 [29]
20-29 13[19]
30-39 9[13]
40+ 11 [16]
Clinical presentation
Pain 67 [99]
Swelling 46 [68]
History
Trauma 4 [6]
Non-trauma 64 [94]

Health Sciences University Research Ethics Committee
(Ref: SMUREC/M/78/2021:PG) and individual consent for

this retrospective analysis was waived.

Results

During the study period, a total number of 68 patients
(n=68) referred to the Department of Nuclear Medicine
for evaluation of T'T that met the inclusion criteria were
evaluated. Their median age was 18.5 years with an
interquartile range of 15-31 years. Slightly more than half
(51%) were under 20 years of age (1able 2). Patients referred
to Nuclear Medicine after presenting to casualty and/
or urology, were imaged after the recommended 6 hours
following the onset of symptoms with the presentation time
ranging from 1 to 30 days, with a mean of 5 days.

The most common clinical presentation was acute
testicular (scrotal) pain observed in almost all patients
(99%) and a few, 4 (6%) cases had a history of trauma. The
majority (97%) of the patients were African and 3% were
Whites. There were no Coloureds or Indians in our sample.

Only 16% (n=11) of the patients had information of
U/S. Of these, 36% (n=4) were positive for TT, 55%
(n=6) were negative for T'T and one of the patients had
inconclusive findings. The patient whose U/S results
were inconclusive was reported as negative for TT on TS
imaging. The findings of one patient that had a positive U/
S yet a negative T'S were reported as being suggestive of

© Translational Andrology and Urology. All rights reserved.

1553

epididimo-orchitis on T'S.

As shown in Figure 1, the findings of " Te-pertechnetate
imaging indicate that 51% (n=35) of the patients had T'T
(Figure 2), all classified as missed torsion, and 49% (n=33)
were negative or had alternative findings. All patients
reported as positive for TT on the "™ Tc-pertechnetate
imaging (n=35) underwent a surgical operation, of which
all were confirmed to have T'T at surgery. Of this group,
7 (20%) had manual detorsion performed intraoperatively
(intermittent torsion), 20 (57%) had missed torsion
(complete torsion) and 8 (23 %) had necrotic testes.

As shown in Table 3, of the patients who were negative
for TT on "™ Tc-pertechnetate imaging (n=33), 30% (n=10)
of the patients had normal scans (Figure 3) while 70% (n=23)
had abnormal results of which various scrotal abnormalities
were encountered: 57% (n=13) were epididymitis (Figure 4),
13% (n=3) were orchitis and epididymitis in combination
with orchitis accounting for 30% (n=7) of the cases.

Two thirds, 23 (66%), had T'T on the right testis and 12
(34%) on the left testis. These results of the site involved
were in agreement with our scan findings.

A significantly higher proportion of patients aged
<15 years and those in the age group 15-19 years were
confirmed to have T'T compared to the other age groups
(1able 4). There was no statistically significant relationship
between clinical presentation, history and *™Tc results
(P>0.05).

Discussion

TT is as a result of the twisting of the spermatic cord with
the subsequent loss of blood supply to the affected testicle
(1,20). The diagnosis and treatment of T'T" depend primarily
on the findings on history and physical examination (10,11).
The gravity of ischemia is variable and dependent on the
time period of torsion including the extent of rotation of
the cord (10,11,21).

It is recommended that if there is high suspicion of
torsion on physical examination and history, prompt
surgical exploration be performed and to not postpone it
for imaging studies (12,13), so as to avoid testicular necrosis
and subsequent orchidectomy (17). This management
route is commonly adopted when the patient presents
within the first 6 hours of onset of scrotal pain and or
swelling (7,12,13).

In our setting we found there’s a significant delay in
patient presentation to the emergency department. The
majority of patients presented more than 6 hours to days
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68 imaging
A Y
35 33
positive for TT negative for TT
Y A Y
All referred for surgery 10 normal 23 abnormal
Y A Y Y Y
20 missed torsion 8 necrotic 7 manual detorsion 13 epididymitis 7 epididymo-orchitis 3 orchitis

Figure 1 Summary of the imaging analysis and surgical findings. T'T is a twisting of the spermatic cord and its contents, which results in the

reduction of the blood flow to the testicles. T'T, testicular torsion.

after the onset of scrotal pain. The mean presentation
time in our study, from time of onset of symptoms to
presentation to the hospital, was 5 days. This was three
times more than that found by Mukendi ez a/. (21), where
the mean time of presentation following onset of symptoms
was 36 hours. Hence in all our patients, T'S was performed
at “delayed” presentation of more than 6 hours after the
onset of the various symptoms reported.

There are certain documented predisposing factors
to TT, commonly bell clapper deformity, a horizontal
lying testis, and trauma (22,23). Trauma induced TT is
rare, reported at 1% of cases, which is consistent with our
findings. Nearly all the patients, 99%, presented with a
history of pain, 68% had associated swelling, and only 6%
had a history of associated trauma. Of the trauma group,
only 1 patient had a positive TS scan and went for surgery
where an associated hematoma was found.

The mechanism of post traumatic torsion is believed
to be due to sudden contraction of the cremaster muscle
that surrounds the spermatic cord, and this results in
TT, or hematoma formation or even rupture of affected
testis (23). The clinical presentation of trauma alone, with
doppler U/S examination does not negate the need for
urgent surgical exploration in the management lof trauma-
included TT (24). In cases of scrotal trauma, there is mild
to moderate increase in activity on TS and the presence of a

hematoma a halo sign may be appreciated and this becomes
indistinguishable to T'T" (19).

Similarly, studies have reported that patients with
suspected TT often present with scrotal pain, swelling,
and erythema (8,9,15,16). On physical examination there
are differentiating features between TT and epididymitis,
although they are said to be non-specific; importantly
findings on doppler U/S are thickening of the spermatic
cord with absent flow for positive TT result, a positive
Phrens sign and angel sign in the latter (25-27). Then there
is the “high riding” testicle that is observed in affected side
but not in torsion of the testicular appendix (28).

Likewise, with other conditions such as testicular cancer,
there is an irregular border of the testis also found with the
pain and swelling (27).

Symptoms of pain and swelling reported by patients at
clinical presentation were not sufficient to diagnose T'T
confidently in Lutzker and Zuckier’s study (19). In our
study we could similarly not elicit a significant relationship
between clinical presentation and T'T. Our results showed
that for those reported positive results for TT, 52%
presented with pain and 59% with swelling, while in the
group without T'T, but other scrotal abnormalities or
normal scans as indicated, a similar number demonstrated
the same clinical presentation, notably, 48% presenting with
pain and 47% who with swelling. We therefore could not
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Figure 2 A 13-year-old male presented with scrotal pain and swelling. A positive testicular scintigraphy scan demonstrating peripheral

hyperemia (A,B) with progressively intense uptake surrounding a photopenic center (C-F) in region of right testis (halo sign).

Table 3 Imaging analysis and surgical findings

Findings N [%]
#"c results
Positive for torsion 35 [51]
Negative for torsion 33 [49]
Other types of scrotal abnormalities (n=23)
Epididymitis 13 [57]
Orchitis 3[13]
Epididymo-orchitis 7 [30]
Surgical findings (testicle involved)
Left 12 [34]
Right 23 [66]

© Translational Andrology and Urology. All rights reserved.

demonstrate a statistically significant relationship between
clinical presentation and TT (P>0.05) similar to Lutzker
and Zuckier (19).

In our findings, TS indicated that 51% of the patients
had positive findings for T'T and 49% had negative
findings. Scintigraphically, these findings were in keeping
with features of missed torsion (see Table 1) and were
reported as such. Considering the late presentation in
our cohort, the dominant finding of missed torsion was
expected, as those who present early are likely sent for
U/S due to convenience and ease of logistics or go directly
to theatre for exploration to increase the possibility of
testicular salvage.

DaJusta et al. (7), in their review, established that the
sensitivity of doppler U/S vs. high resolution U/S was

Transl Androl Urol 2023;12(10):1550-1560 | https://dx.doi.org/10.21037/tau-23-116
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Figure 3 A 13-year-old male presented with scrotal pain and no swelling. Normal testicular scintigraphy scan demonstrated in the 5- to

20-minute static images (A-D).

76% and 96% respectively. U/S being known in literature
as the ‘gold-standard’ for diagnosis of acute TT (6,7), we
evaluated the agreement between doppler US and TS in
our setting. Patients that had both U/S and TS done were
16% (n=11) of the total study population, the reason for
the low numbers of U/S cases on the PACS may be due to
the referral system. U/S is a bedside examination, that may
be done in casualty or in the ward, therefore there may be
patients who didn’t get referred to radiology for their U/S
thus no available reports.

The U/S reported positive TT in 36% of the patients
and 55% were found to be negative. One patient had
inconclusive findings and found on TS to be negative for
TT. These results therefore showed a 90% concordance
between U/S and TS.

All patients with positive results for missed TT on TS
and US were referred for surgical exploration.

Looking at the surgical findings of suspected T'T;
Mukendi er al. (21) demonstrated in their study; that up to
63% of their study population had an orchidectomy due to
missed (complete torsion) TT. Missed torsion was found

© Translational Andrology and Urology. All rights reserved.

in 80% of the positive cases in our study and resulted in
orchidectomy, the difference in findings between these two
studies could be due to the longer delay in presentation
time in our setting. In our study testicular salvage in the
positive T'S patients with intermittent torsion was 20%
and intraoperative manual detorsion was performed. Of
those with missed torsion (complete torsion) 22% were
found with testicular necrosis. Of great interest was the
difference in findings on TS in the intermittent torsion vs.
complete torsion group. We found that, decrease in tracer
accumulation as scan time increases was appreciated in the
testicular salvage group wvs. increase in tracer accumulation
in the orchidectomy group.

As cited in literature, epididymitis and orchitis or
epididymo-orchitis often present as gradual onset of scrotal
pain and swelling, these conditions affect males of any age
and are found to be the most common cause of scrotal pain
in the emergency department (15,16,25,26). In the scans
reported to be negative for T'T; epididymitis was the most
prevalent abnormality, accounting for 57% of the cases,
followed by 30% with epididymo-orchitis.

Transl Androl Urol 2023;12(10):1550-1560 | https://dx.doi.org/10.21037/tau-23-116
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Figure 4 A 18-year-old male presented with scrotal pain and swelling. Composite 5 s/frame images and summed dynamic demonstrating

hyperemia (A,B) in a crescent shape region of left testis (C-F), consistent with epididymitis. These images illustrate increase in flow and

blood pool in the affected left scrotum (A,B) and subsequent increased activity in the epididymis (C-F), following the anatomical outline will

be appreciated as an incomplete rim of activity on TS, a non-invasive imaging study which evaluates testicular perfusion, using radioactive

isotope known as "*"Te-pertechnetate. TS, testicular scintigraphy; ""Te, technetium-99m.

"This study has several limitations. Majority of our patients
presented after the golden 6 hours cut off for possible
testicular salvaging (7,12,13), and our typical findings on TS
were that of missed T'T" with no comparison group of early
presenters. We desired to assess the correlation between TS
and the surgical outcomes, but discovered that there was no
histological data available, as the surgeons made a definitive
diagnosis using their intra operative criteria for T'T" (acute or
missed) and testicular necrosis. There was a bias in that only
the patients who had positive T'S results went to theatre.

In addition to that, because we are an imaging

© Translational Andrology and Urology. All rights reserved.

department we rely on referral from the treating surgeons
and their knowledge and confidence in our study’s sensitivity
and specificity in giving the correct diagnosis, and this may
have affected the overall patient numbers that are frequently
referred. Due to the low numbers of patients who had both
TS and U/S, evaluating a comparison between TS, U/S and
surgery could not be achieved.

Conclusions

In this study, the prevalence of T'T noted on TS is relatively
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Table 4 Demonstrates the relationship between age, clinical presentation, history and " Te-pertechnetate imaging findings

“"Tc results, n [%)]

Patient characteristics n P value
Positive for torsion (n=35) Negative for torsion (n=33)
Age (years) 0.008
<15 15 10 [67] 5 [33]
15-19 20 15 [75] 5 [25]
20-24 8 4 [50] 4 [50]
25-29 5 1[20] 4 [80]
30+ 20 5 [25] 15 [75]
Clinical presentation
Pain 67 35 [52] 32 [48] 0.712
Swelling 46 27 [59] 19 [41] 0.152
History
Non-trauma 64 34 [53] 30 [47] 0.606

“™Te, technetium-99m.

high (51%) compared to the other abnormal findings in
the scrotum. Surgical exploration confirmed a diagnosis
of missed (complete) T'T in 80% of patients with positive
TS, while in the rest they were able to salvage the torqued
testes. This confirms that even in patients who present
late, the need for surgical exploration is still warranted as
there is still a possibility of salvage of the torqued testes
in a few exceptional cases. The right testicle was affected
more than the left. Our results also showed that there is a
high concordance between T'S and U/S in the evaluation of
patients with suspected TT but further studies to validate
these findings between T'S and U/S are warranted In our
study population all the patients with positive scans for
TT underwent surgery and indeed the findings were 1T,
showing the high sensitivity of TS, and that TS is effective
and reliable in confirming T'T in our setting and may serve
as an effective gate-keeper for surgery by excluding TT in
other non-surgical testicular pathologies.
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