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Pain in the groin is a relatively common condition, but
may prove a difficult diagnosis as the clinical signs

are frequently incomplete and so imaging has a role in the
diagnosis. Herniography has been described as a useful
tool in the investigation of the occult hernia with
sensitivity up to 96.6% and specificity of 98.4%.1

Ultrasound, however, has excellent inherent soft tissue
contrast and resolution lending itself as a possible
contender for groin evaluation, yielding correct hernia
diagnosis in 68 out of 70 patients in one study.2 It is lower
in cost and is not only non-invasive but also does not
involve any ionising radiation. The aim of this study was
to describe the accuracy of ultrasound in the diagnosis of

the groin hernia so as to determine whether it rivals other
diagnostic imaging.

Patients and Methods

A total of 118 consecutive patients were referred
prospectively for ultrasound examination of both groins
after a surgical management decision had been made. The
ultrasound was conducted blind to the surgical assessment,
examining both groins per patient, within 2 weeks of the
surgery. The symptomatic groin was unknown to the
sonologist. All patients gave informed consent, and formal
ethics approval for the study was obtained.
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Landmark anatomy was demonstrated – the inguinal
ligament, femoral canal, inguinal canal with content of
spermatic cord or round ligament, inferior epigastric
vessels, conjoint tendon, deep and superficial inguinal
rings. All patients were scanned supine in the relaxed
state as well as during coughing and during a valsalva
manoeuvre.

The ultrasound criteria for a hernia were: (i) hernial sac
containing omentum or bowel with a cough impulse (Fig.
1); or (ii) appearance of hernial sac on valsalva manoeuvre.3

These appearances in the femoral canal (medial to the
femoral vessels and inferior to the inguinal ligament) were
determined to be a femoral hernia. Inguinal hernias were
seen superior to the inguinal ligament. The indirect/direct
types were diagnosed, respectively, when the sac was seen
lateral/medial to the inferior epigastric vessels (Fig. 2).

Results

There were 106 males and 12 females, with an age range
of 28–90 years (median, 65 years). In 114 patients,
unilateral hernias were positively diagnosed, with two
further patients having bilateral symptomatology
yielding a total of 118 hernias. The results are summarised
in Table 1.

Ultrasound diagnosed 118 hernias with two normal
ultrasound examinations. Surgery confirmed the same
two patients to be normal – ultrasound sensitivity for all
hernias was 100% with 100% specificity. Two femoral
hernias were correctly identified at ultrasound. Of the
inguinal hernias, ultrasound identified 36 of 42 direct
hernias (sensitivity 86%, specificity 97%) and 72 of 74
indirect hernias (sensitivity 97%, specificity 87%).

Discussion

Magnetic resonance imaging (MRI) has been shown to
demonstrate accurately groin hernias as well as many
other causes of pain, but it is less readily available and
more costly.4,5 MRI does have advantages over ultrasound
in assessing marrow oedema as well as providing more
reproducible anatomical planes. However, the authors
suggest that if the landmarks set out in this paper are
imaged at the ultrasound examination, then the accuracy
should be reproducible across sonographers.

Real-time ultrasound has been used in the diagnosis of
the ‘sportsman’s groin’,6 as well as other inguinal pathology,

THE GROIN HERNIA – AN ULTRASOUND DIAGNOSIS?

179

BRADLEY

Ann R Coll Surg Engl 2003; 85

Figure 1 Transverse section showing a right indirect inguinal
hernia sac containing bowel.

Figure 2 Transverse section of a left direct inguinal hernia
arising medial to the inferior epigastric vessels with strain
impulse in the anterior direction. Arrows showing hernia and
vascular plane.

Table 1 Ultrasound results compared to the surgical diagnosis in 120
symptomatic groins

Ultrasound Surgery Total

Femoral Direct Indirect Normal

Femoral 2 2
Direct 36 2 38
Indirect 6 72 78
Normal 2 2
Total 2 42 74 2 120
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e.g. hydrocoele of canal of Nuck, lipoma of the cord, and
enlarged lymph nodes.7 False positives for hernia may
arise when there is a patent processus vaginalis as the
majority of children with this will not develop a hernia.8

Van Den Berg et al.5 evaluated ultrasound and MRI
against a surgical outcome for inguinal hernias. Their
physical examinations showed one false-positive result
yielding a sensitivity of 74.5% and specificity of 96.3%.
Ultrasound and MRI showed similar sensitivity and
specificity of 92.7%, 81.5% and 94.5%, 96.3%, respectively.
Ultrasound in the present study diagnosed all the hernias
(sensitivity and specificity 100%) and correctly sorted out the
inguinal from femoral types. There were no false negatives
for hernia diagnosis – the surgery agreed with the
ultrasound in two patients thought to be normal even after a
positive clinical assessment. Babkova and Bozhko7

demonstrated a sensitivity of 84.3% and 71.1% for indirect
and direct hernias, respectively. There was a similar
discrepancy in distinguishing direct and indirect hernias in
this study. The explanations for these slight differences were
patient obesity, size of hernia, and difficulty in assessing the
location of the inferior epigastric vessels in relation to the
hernia sac. Real-time ultrasound allows a dynamic
examination, demonstrating the cough or strain impulse
which may increase its accuracy over other modalities.
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