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Ultrasound use in suspected 
testicular torsion: an 

association with delay 
to theatre and increased 
intraoperative finding of 

non-viable testicle
Hannah Grace Wright, Hamish John Wright

ABSTRACT
AIM: Testicular torsion is a surgical emergency and delayed operative management can negatively impact 
fertility. The aims of this study were to establish patterns of ultrasound use, correlate ultrasound and 
intraoperative findings and determine the impact of ultrasound on admission-to-operation time in patients 
undergoing scrotal exploration for suspected torsion. 
METHOD: All adult patients who underwent acute scrotal exploration for suspected torsion between 2007 
and 2017 at Auckland City Hospital were included (n=316). Clinical notes were reviewed for demographic and 
clinical data. Admission-to-operation time was compared between patients who had a formal ultrasound 
and those who did not. 
RESULTS: Ultrasound was performed in 153/316 (48.4%) patients. Ultrasound sensitivity and specificity 
for torsion was 97.8% and 52.9% respectively. Median admission-to-operation time was 106 minutes for 
patients who did not have an ultrasound and 225 minutes for those who did (excluding those with missed 
torsion on ultrasound) (p=<0.0001). Non-viable testicle was identified intraoperatively in 11/163 patients 
(6.7%) who did not have an ultrasound, and in 42/122 (34.4%) of those who did (excluding those with 
missed torsion on ultrasound) (p=<0.0001). 
CONCLUSION: Ultrasound is a sensitive test for testicular torsion but associated with an average two-hour 
delay to theatre and a higher rate of intraoperative finding of non-viable testicle in this centre. 

Testicular torsion is a surgical emergen-
cy that occurs in one in 4,000 males 
under the age of 25.1 Peak incidence of 

testicular torsion is in the teenage years2 and 
this may be attributable to increased growth 
and vascularity of the testicle during puber-
ty. Testicular torsion is usually a sporadic 
event, with only 4%–8% of cases associated 
with trauma.3 Intravaginal testicular torsion 
occurs in males after the perinatal period 
because of an anatomical anomaly where 
the tunica vaginalis is attached more proxi-
mally on the spermatic cord, which allows it 
to hang without fixation to the scrotal wall. 
This is known as the “bell clapper defor-

mity,” which predisposes males to testicu-
lar torsion. The incidence of bell clapper 
deformity was estimated in a cadaver series 
of 51 males to be approximately 12%.4 For 
those with an anatomical predisposition for 
torsion, inflammation and trauma are risk 
factors.

The two main factors that determine 
testicle outcome for individuals with 
torsion are duration of torsion and degree 
of rotation. Torsion from as early as four 
hours can result in ischaemia and non-vi-
ability if there is sufficient rotation. 
Testicular ischaemia resulting from over 
eight hours of torsion has been shown 
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to result in reduced size and abnormal 
morphology of the affected testicle, as 
well as reduced endocrine and exocrine 
function.5 One study found that the degree 
of testicular atrophy following testicular 
torsion and orchidopexy was significantly 
correlated with the duration of pre-oper-
ative pain.6 Extensive apoptosis can also 
be seen in the germinal epithelium of the 
contralateral testicle in torsion, which may 
be due to trauma to the blood–testis barrier 
from apoptotic activating factors released, 
and may contribute to infertility.7 Therefore 
timely de-torsion and restoration of blood 
flow is the key determinant of fertility 
preservation. 

Clinical history and examination are 
the mainstays in diagnosis of testicular 
torsion. Classical examination findings 
include exquisite testicular tenderness, 
high-riding testicle, swollen testicle and/or 
absent cremasteric reflex. The lead differ-
ential diagnoses include inflammation from 
epididymitis or orchitis. Other common 
differential diagnoses include torsion of 
testicular or epididymal appendage, cellu-
litis, tumour, hernia or hydrocele.

Ultrasound is a diagnostic tool used to 
differentiate causes of scrotal pain. Sensi-
tivity and specificity of colour flow Doppler 
ultrasound in detecting testicular torsion 
are estimated to be 88.9%–89.9% and 
98.8% respectively, with a false-positive 
rate of 1%.8,9 However, formal ultrasound 
can delay definitive management in a 
time-critical situation and lead to worse 
outcomes. This delay has been associated 
with worse outcomes in patients with 
pain longer than eight hours.10 Point-
of-care ultrasound by trained emergency 
department physicians is a demonstrably 
accurate technique for diagnosis of 
scrotal pathology and has the potential to 
streamline patient disposition.11

This study reviewed adult patients who 
underwent acute scrotal exploration 
for suspected torsion at Auckland City 
Hospital. Patterns of formal ultrasound use 
were previously unknown in this patient 
group. The aim was to establish patterns of 
ultrasound use, correlate ultrasound and 
intraoperative findings and establish the 
impact of ultrasound on admission-to-oper-
ation time.

Method
All patients who underwent acute  

scrotal exploration between 1 January  
2007 and 31 December 2017 at Auckland 
City Hospital were identified through  
the hospital coding system and operating 
theatre records. Auckland City Hospital 
provides the regional acute urology service 
to the Auckland region (total population 
1,737,830).12 There were no exclusion 
criteria. Patients under 15 years of age  
are served by the paediatric surgical 
service of the adjacent children’s hospital, 
and therefore were not included in this 
study. A de-identified database accessible  
to the two investigators was created  
using patient demographic and clinical  
data sourced from online hospital records. 
These hospital records included admission 
and discharge records, theatre documen-
tation, operation notes and ultrasound 
reports. Demographic data collected 
included age and ethnicity. Clinical data 
included side of testicle affected (left or 
right), admission-to-operation time,  
intraoperative findings, duration of oper-
ation and duration of admission. Whether 
or not the patient had a formal pre-oper-
ative ultrasound scan was documented, 
along with the time between admission 
and ultrasound and reported ultrasound 
findings. A formal ultrasound was one 
performed by a qualified sonographer 
and reported by a radiologist. We did not 
include bedside ultrasound studies.  
Ultrasound and intraoperative findings 
were correlated. Admission-to-operation 
time was compared between patients 
who had an ultrasound scan and those 
who did not. Admission-to-operation time 
was defined as time between arrival at 
Auckland City Hospital and arrival in 
the operating theatre. The database was 
created using Microsoft Excel (Microsoft 
Corporation 2011, Washington, USA), and 
patient groups were compared using Pear-
son’s chi-squared test.13

Results
The total number of patients who 

underwent scrotal exploration at Auckland 
City Hospital between 1 January 2007 and 
31 December 2017 was 316. 
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Patient demographic and  
clinical data 

The median patient age was 18 years 
(range 15–59). The largest ethnic group 
was New Zealand European (144/316, 
45.6%), followed by Indian (38/316, 12.0%) 
and Pacific Island (37/316, 11.6%). Median 
theatre time was 65 minutes (range 27–130). 
Median duration of admission was 0.93 
days (range 0.2–3). Demographic data are 
summarised in Table 1 and clinical data 
in Table 2. Intraoperative findings were 
normal in 27/316 patients (8.5%). Testicular 
torsion with viable appearance was found 
in 183/316 patients (57.9%) and testicular 
torsion with non-viable appearance in 
84/316 patients (26.6%). Findings consistent 
with intermittent torsion were reported in 
13/316 patients (4.1%). Table 3 summarises 
the intraoperative findings for all patients. 

Ultrasound
Pre-operative ultrasound was performed 

in 153/316 patients (48.4%). Testicular 
torsion with viable appearance was 
reported in 108/153 patients (70.6%). 
Testicular torsion with non-viable 
appearance was reported in 32/153 patients 
(20.9%). Findings consistent with inter-
mittent torsion were reported in 2/153 
patients (1.3%). The following findings 
were each reported in 1/153 patients 
(0.7%): epididymo-orchitis, torsion of the 
epididymis, torsion with epididymitis and 
infarcted testis without torsion. Normal 
testicular appearance was reported in 7/153 
patients (4.6%).

The median admission-to-operation time 
was 106 minutes for patients who did not 
have an ultrasound, and 280 minutes for 
all patients who did (p<0.0001). When 

Table 1: Demographic data for all study patients.

Data

Age, years (range) 18 (15–59)

Smoker 34/316 (10.7%)

Ethnicity

New Zealand European 144/316 (45.6%)

Indian 38/316 (12%)

Pacific Island 37/316 (11.7%)

Asian 30/316 (9.5%)

Other European 27/316 (8.5%)

Māori 26/316 (8.2%)

Other 14/316 (4.4%)

Table 2: Clinical data for all study patients.

Data

Pre-operative ultrasound performed 153/316 (48.4%)

Median theatre time (minutes) (range) 65 (27–130)

Median admission duration (days) (range) 0.93 (0.2–3)

Right-sided testicle affected 151/288* (52.4%)

*Total number of patients with finding of abnormal testicle.
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patients who had an ultrasound with finding 
of missed torsion were excluded from 
the ultrasound group, the median admis-
sion-to-operation time was 225 minutes. The 
difference between this group and the group 
who did not have an ultrasound remained 
significant (p=<0.0001).

Those with missed torsion diagnosed 
on ultrasound had a much longer median 
admission-to-operation time than those 
with all other ultrasound findings (1,046 
minutes vs 230 minutes, p=<0.0001). 
In missed torsion, the testicle becomes 
no longer salvageable and surgery 

becomes non-time-critical. These data are 
summarised in Table 4. 

The rate of intraoperative finding of 
non-viable testicle was significantly  
higher in the ultrasound group than  
in the group who did not have an ultra-
sound (42/122, 34.4% vs 11/163, 6.7%, 
p=<0.001) when patients with ultrasound 
showing missed torsion were excluded.  
Of the patients who did not have an  
ultrasound, 17/163 (10.4%) had normal 
testicles intraoperatively, compared with 
10/153 (6.5%) of those who had an ultra-
sound (p=0.22). 

Table 3: Summary of intraoperative findings.

Intraoperative 
finding

All patients No pre-operative 
ultrasound

Pre-operative 
ultrasound

P value

Normal 27/316 (8.5%) 17/163 (10.4%) 10/153 (6.5%) 0.22

Torsion—viable 183/316 (58%) 120/163 (73.6%) 63/153 (41.2%) <0.0001

Torsion—non-vi-
able

84/316 (26.6%) 11/163 (6.7%) 73/153 (47.7%) <0.0001

Torsion—non-vi-
able
(excluding those 
with ultrasound 
diagnosis of 
missed-torsion)

53/285 (18.6%) 11/163 (6.7%) 42/122 (34.4%) <0.0001

Intermittent 
torsion

13/316 (4.1%) 11/163 (6.7%) 2/153 (1.3%) 0.01

Testicular/epidid-
ymal appendage 
torsion

8/316 (2.5%) 4/163 (2.5%) 4/153 (2.6%) 0.92

Other 1/316 (0.3%) 0/163 (0%) 1/153 (0.65%) -

Total 316 163 153

Table 4: Median admission-to-operation time.

Total No pre-operative 
ultrasound

Pre-operative 
ultrasound*

P value

Median admis-
sion-to-opera-
tion time (mins) 
(range)

145 (30–3503) 106 (42–2625) 225 (30–3503) <0.0001

*Excluding those with ultrasound finding of missed torsion.
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Ultrasound sensitivity and specificity for 
torsion was 97.8% and 52.9%, respectively. 
The positive predictive value was 94.3% and 
the negative predictive value was 75%.

Discussion
This study describes the pattern of ultra-

sound use in suspected testicular torsion 
in New Zealand’s largest metropolitan area 
over a 10-year period. It provides a valuable 
insight into the impact of formal ultra-
sound on time to re-establishing testicular 
perfusion in the operating theatre.

In this cohort of patients, ultrasound was 
shown to be a sensitive test for testicular 
torsion with a high positive predictive 
value. Ultrasound sensitivity was higher, but 
specificity lower, than quoted in the liter-
ature.8,9 Approximately half the patients who 
underwent acute scrotal exploration had a 
pre-operative ultrasound. Ultrasound was 
associated with an average two-hour delay 
to theatre and a four-fold higher intraop-
erative finding of non-viable testicle, when 
patients with pre-operative ultrasound diag-
nosis of missed torsion were excluded. 

The onset of ischaemia, as indicated by 
the onset of pain, will precede hospital 
admission by a variable duration. The 
duration of ischaemia prior to admission 
was not evaluated in this review, but it is 
important to consider the total ischaemic 
time as further delays to reperfusion are 
additive and may have critical impact 
in preserving testicular structure and 
function. The four-fold increase in intraop-
erative finding of non-viable testis in the 
ultrasound group, even when those with 
ultrasound diagnosis of missed torsion were 
excluded, is a concerning association. This 
is the outcome that timely surgery aims to 
avoid. Conversely, the low rates of normal 
testicular findings intraoperatively in both 
the ultrasound and non-ultrasound groups 
indicate a relatively high threshold for oper-
ative management. 

This study only included patients who 
underwent scrotal exploration, so no 
comment can be made on the number of 
operations avoided by negative ultrasound. 
Therefore neither the utility of ultrasound 
in patients with low pre-test probability 
of testicular torsion, nor the rate of false 
negatives, was assessed. Scrotal exploration 

has inherent risks of bleeding, infection, 
chronic pain and injury to scrotal struc-
tures. Striking the correct balance between 
avoiding unnecessary surgery and achieving 
timely surgery to improve outcomes can be 
challenging. There was no statistically signif-
icant difference in rate of intraoperative 
finding of normal testicles in patients who 
had a pre-operative ultrasound compared to 
those who did not. 

This hospital did not have a protocol 
for when to request an ultrasound for a 
patient presenting with scrotal pain. This 
decision was at the discretion of the treating 
clinician. Therefore a possible source of bias 
in this study was a lack of consistency in 
indication for scrotal ultrasound. 

This series shows ultrasound to be a 
highly sensitive test in diagnosis of testicular 
torsion, making it a valuable tool if obtained 
in a timely manner. Results show an asso-
ciated delay to theatre when ultrasound 
is performed (median), but this delay was 
not implicit: shortest time from admission 
to theatre in the ultrasound group was 30 
minutes, compared to 42 minutes in the 
non-ultrasound group. 

The descriptive retrospective study by 
Blavais et al11 described a high sensitivity 
of emergency physician-performed bedside 
ultrasound in patients presenting with 
acute scrotal pain that did not interfere 
with time to formal ultrasound or theatre. 
If ultrasound could be performed in a more 
timely manner, there may still be a role 
for ultrasound in this setting. However, 
timely ultrasounds can be constrained by 
real-world demands on radiology services, 
particularly after hours, and emergency 
department clinical demands.

Although ultrasound is a sensitive test for 
diagnosing testicular torsion, in this centre 
it was associated with a significant delay 
to definitive operative management and a 
higher prevalence of non-viable testis. But 
this relationship cannot be deemed caus-
ative. Testicular torsion is a time-critical 
pathology where delay to theatre can 
have an irreversible detrimental effect on 
fertility. The findings of this study support 
the notion that ultrasound should not be 
used as a diagnostic tool when testicular 
torsion is the likely pathology if it will cause 
more than a trivial delay in time to theatre.
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