
CASE REPORT

MRI in the diagnosis of incomplete testicular torsion
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ABSTRACT. We present a case of subacute left testicular pain and enlargement. Scrotal
Doppler ultrasound revealed an enlarged left testicle with symmetrical intra-testicular
colour flow bilaterally. Contrast-enhanced MRI demonstrated incomplete testicular
torsion which was verified at surgery. To our knowledge, this is the first report on the
use of contrast-enhanced MRI in the diagnosis of incomplete testicular torsion.
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Incomplete testicular torsion is difficult to diagnose
because of its subacute presentation with non-specific
symptoms and signs. Decreased intra-testicular vascu-
larity might be the only imaging finding, and subtle
decreases in intra-testicular blood flow are often difficult
to detect on colour Doppler ultrasound (CDUS). There is
a high false-negative rate for the diagnosis of incomplete
torsion on CDUS [1]. Suggestive findings include
asymmetry of flow and resistive indices with decreased
or reversed diastolic flow in the affected testis [2, 3].

MRI has been evaluated for the diagnosis of a wide
variety of scrotal and testicular pathology, including
testicular masses, testicular trauma and epididymo-
orchitis [4–8]. However, there are no reports in the
literature on the use of contrast-enhanced MRI in the pre-
operative diagnosis of incomplete testicular torsion.

Case report

A 30-year-old man was referred to a urologist for
evaluation of subacute left testicular pain and swelling of
six weeks in duration. Physical examination revealed a
healthy afebrile male with an enlarged but minimally
tender left testis with normal lie and no palpable masses.
There was no epididymal tenderness and the contral-
ateral testis was normal. A cremasteric reflex was present
bilaterally. There was no evidence of hernia, hydrocele or
varicocele. Urinalysis was unremarkable and laboratory
investigations revealed a normal white blood cell count
and negative results for tumour markers including AFP,
hCG and LDH.

Scrotal colour-flow Doppler ultrasound revealed an
enlarged but homogenous left testis, with normal echo-
genicity, no focal lesion and symmetrical intra-testicular

colour flow bilaterally (Figure 1). The cause of the
patient’s symptoms was not evident on ultrasound and
thus an MRI was performed. The MRI showed that the left
testis (4.2 6 3.9 6 3.2 cm) was enlarged in comparison
to the right (3.6 6 2.2 6 2.1 cm), but both testes were
homogeneous on pre-contrast T1- and T2-weighted
images and no focal intra-testicular lesion was identified.
The epididymides were also normal in appearance.
Following the administration of gadolinium, enhance-
ment of the left testis was markedly decreased in
comparison to that of the right, and an obvious twisting
of the left spermatic cord was seen (Figure 2).

Surgical exploration confirmed the presence of a
bilateral bell-clapper deformity and a swollen, but viable,
left testis with incomplete torsion of the left spermatic
cord. Bilateral orchidopexy was performed and the
patient’s symptoms resolved post-operatively.

Discussion

It has been established that CDUS is the best imaging
modality for the initial evaluation of scrotal or testicular
pathology [9–12]. Further, CDUS is the most commonly
employed initial imaging modality in the evaluation of
patients with suspected testicular torsion. However, the
gold standard in the diagnosis of testicular torsion
remains surgical exploration.

Incomplete testicular torsion is extremely challenging
to diagnose pre-operatively, but must be considered in
the differential diagnosis for subacute testicular pain
and/or swelling.

The importance of looking for rotated cord structures
on grey-scale ultrasound has been suggested in studies
in the paediatric population [13, 14]. Arce et al [14]
showed that rotated cord structures were visualised with
grey-scale ultrasound in all of 6 patients with surgically
proven testicular torsion, despite the presence of intra-
testicular colour flow on CDUS, suggesting a diagnosis
of incomplete testicular torsion.
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Figure 1. Doppler ultrasound demonstrating (a) an enlarged left testis (4.9 6 3.5 6 2.6 cm) with homogenous echotexture
and no focal intra-testicular lesion. Colour flow was present and appeared symmetrical to that of (b) the normal sized
(3.6 6 2.2 6 2.1 cm) right testis.
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Figure 2. (a) Axial T2- and (b) T1-weighted MR images demonstrating homogenous high T2 and homogenous intermediate T1

signal intensity in both testes (arrows). (c) Axial T1-weighted MRI image following administration of IV gadolinium showing
decreased enhancement of the left testis (arrow) compared to the right (arrowhead). (d) Coronal T1-weighted MRI image
demonstrating torsion of left spermatic cord (arrow).
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A retrospective study of dynamic contrast-enhanced
MRI in the evaluation of testicular torsion in 39 patients
yielded a sensitivity of 100%, a specificity of 93% and a
negative predictive value of 96%. The authors concluded
that MRI had little value in the evaluation of intermittent
torsion, but did not explore its use in suspected
incomplete torsion [7].

Trambert et al [8] were the first to suggest that the
demonstration of torsion knot and whirlpool patterns on
non-contrast MRI, resulting from twisting of the sper-
matic cord, yielded 100% accuracy in the diagnosis of
incomplete testicular torsion in patients with subacute
scrotal pain.

There are no studies in the literature on the use of MRI
in the diagnosis of incomplete testicular torsion that
evaluate contrast enhancement patterns. In this case
report, we clearly demonstrate that gadolinium contrast
enhancement on MRI may be reduced even in incom-
plete testicular torsion in which symmetrical bilateral
colour flow is seen on CDUS. We also show that direct
visualisation of rotated cord structures is possible, and
could provide additional support for a diagnosis of
incomplete testicular torsion. Another suggestive finding
is increased testicular size caused by the obstruction of
venous outflow.

Serra et al [15] performed a cost-analysis of MRI in the
management of clinically and sonographically inconclu-
sive scrotal lesions. This group showed that MRI
improved the management plan in over 50% of such
patients, resulting in cost savings of $543–730 USD per
patient. Few of these patients had a diagnosis of testicular
torsion, but this study does support the use of MRI in the
evaluation of indeterminate scrotal pathology.

Conclusion

In conclusion, contrast-enhanced MRI was able to
make the diagnosis of incomplete testicular torsion when
clinical and ultrasound findings were equivocal.
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