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ABSTRACT
Aims: chronic groin pain caused by an occult hernia can be a difficult clinical diagnosis and may require additional investigative modalities. The aim of this study was to demonstrate the accuracy of ultrasound in diagnosing occult hernia in patients with
recurrent inguinal pain and a negative clinical examination.
Patients and methods: over a period of three years, a total of 76 patients were referred for ultrasound examination with clinically suspected occult inguinal hernia. Patients with positive US scans were offered surgery, while those with negative US findings
were offered further imaging or other diagnostic tests. The ultrasound examination of the inguinal region was conducted using a 510 MHz linear probe. The scan was performed with the patient in the supine and erect positions, in a relaxed state, as well as during
coughing and during a Valsalva manoeuvre.
Results: overall, ultrasound diagnosed 31 inguinal hernias and all 31 patients with positive scans underwent surgery. Surgery
confirmed the ultrasound diagnosis in 30 patients, having only 1/31 no hernia at operation (100% ultrasound sensitivity and 96.9%
specificity). Patients undergoing surgery showed complete symptom resolution at a three-month follow-up.
Conclusions: this study confirms that ultrasound is capable of accurately diagnosing groin hernia and this may justify its use
in patients with chronic groin pain due to a suspected occult hernia.
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Introduction
Occult inguinal hernias represent, along with
musculotendinous diseases, one of the most common
causes of chronic pain in the inguinal region (inguinodynia) that affects male patients and, in particular,
young adults who perform heavy works or competitive sports activities. Recent papers highlights the
degeneration of a sphincter-like structure as possible
cause of this disease(1). In the recent past, the radiological study of the abdominal wall by means of
intraperitoneal injection of non-ionic contrast medium, known as peritoneography or, more specifically,
as herniography(2), when used selectively for the
evaluation of the inguinal regions, has demonstrated
valuable not only in cases of congenital bilateral her-

nia(3,4), but also in adult population(5-10), in the study of
occult hernias not detected by clinical examination.
Herniography has a sensitivity of over 96.6% and a
specificity of 98.5%(11), but, although well tolerated,
it remains an invasive procedure, with a small percentage of complications(9,10); for this reason, other
imaging techniques have been proposed for the study
of the inguinal region such as ultrasonography (US),
magnetic resonance (MRI) and computerized tomography (CT). CT-scan and MRI are not always available for this type of pathology and burdened by high
costs; these methods are usually employed in case of
strangulated hernia or in obese patients. US represents a viable non-invasive solution, quickly available and low cost, to investigate inguinodynia. This
method may be effective even in patients who had
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undergone hernioplasty, in case of a suspected recurrence not clinically identifiable, as demonstrated by a
recent retrospective analysis(12).
Patients and methods
From January 2008 to December 2011, 76 male
patients, with a mean age of 60 (range: 24-86) and
chronic recurrent inguinal pain, came to our care. A
written informed consent was obtained from all the
patients. Inguinal pain was described as persistent
and oppressive, exacerbated by physical exertion or
prolonged standing; physical examination, performed with standing and lying patient, exploring the
whole inguinal canal and completed by Valsalva
manoeuvre, did not allow to identify any sign compatible with the considered clinical condition.
Suspecting an occult inguinal hernia, all patients
were evaluated by US, using a 5-10 MHz linear
probe. Patients were analysed in standing and lying
position, at rest position and on exertion (contraction
of the recti muscles, cough, Valsalva manoeuvre).
Ecographic diagnosis of groin hernia was delivered
when a herniary sac was recognized over inguinal
ligament, on exertion(13): indirect inguinal hernias
were detected laterally to deep inferior epigastric
vessels, direct ones were diagnosed medially to the
above cited vessels. Femoral hernias were recognized medially to femoral vessels and lower to
inguinal ligament.
Results
Thirty-one out of 76 visited patients resulted
positive for occult inguinal hernia and underwent
surgical intervention. In 30 patients the surgical
intervention confirmed the ecographic finding; only
in one case, an obese patient, adipose tissue probably
simulated a false image of visceral dislocation (false
positive). Patients eligible for the surgical intervention ranged from 24 to 55 years old and all of them
performed heavy works or competitive sports activities. In 23 cases an indirect hernia was recognized,
whereas in seven cases it was a direct hernia. All
patients underwent surgical intervention with positioning of a dynamic prosthesis(14); the obese patient
was treated by means of a reinforcement of the
abdominal wall, following our experience in the field
of abdominal wall defects(15-17). For the remaining 46
patients who did not show ecographic signs of hernia, a CT-scan or a MRI of the inguinal region were
performed in order to evaluate the possible presence
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of a musculotendineous disease. After three months,
the patients who underwent surgical intervention
referred a complete remission of the algic symptomatology; 37 out of 46 patients with negative US
referred a total remission of inguinal pain after rest
and anti-inflammatory therapy; 19 of them, showed a
muculotendineous disease at MRI and started a program of physical therapy.
Discussion
Occult inguinal hernias are, by definition, difficult to diagnose by simply visiting the patient, but
inguinodynia, can be caused by musculotendineous
diseases, too. From data reported in this paper,
inguinodynia from misunderstood inguinal hernia,
can be frequently recognized in young male adults
who perform heavy works or practice sports at a
competitive level. Thirty out of the 76 patients resulted positive for inguinal hernia, at US scan; in 29
patients this finding was confirmed by surgery exploration. Therefore, for the considered image technique, we can report a sensitivity of 100% and a
specificity of 96.9%; furthermore, US allowed to distinguish correctly direct from indirect hernias, show
a positive predictive value of 95%. No false negative
were observed and surgery agreed with instrumental
diagnosis in all cases with negative clinical examination, except in one case (false positive), likely due to
the obesity of the patient which created false images
of visceral dislocation caused by the poor penetration
of the ultrasonic beam. Obviously, the present retrospective study cannot evaluate exactly the real sensitivity and specificity of US, because we should have
submit to surgery all patients, even those with a negative US. Certainly, US allows a perfect spatial
depiction of soft tissues and it offers the possibility
to perform a dynamic study by means of provocative
maneuvers. For these reasons, US is very useful
technique for the study of inguinal region, in case of
inguinodynia of the athletes(18), or in other conditions,
such as communicating hydrocele, spermatic cord
lipoma and lymphadenopathy(19). False positives can
occur sometimes, in case of particularly fat patients,
whom adipose tissue could prevent from identify
anatomical structures and perform all provocative
maneuvers, as described in our work. However,
groin hernias represent the most difficult diagnostic
dilemma for the surgeon, especially in comparison
with other cases of viscereral herniations, such as
linea alba hernias, where there is a perfect correspondence between clinical examination and US findings.
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Other imaging techniques suitable for the study of
inguinal region, CT and MRI, are more expensive
than US and less available(20). Their use could be justified in case of strangulated hernia in obese patients.
Although US allows differential diagnosis between
several soft tissue diseases, RMI has a better capacity
to distinguish tissue oedema and, furthermore, it
allows the study of more anatomical plans; for these
reasons, MRI is properly used to diagnose the causes
of inguinodynia when muscles or tendons are
involved(20) Some Authors performed correlation
studies between US, MRI and ernioplasty. Van Den
Berg et al.(21), evaluated US and MRI in comparison
with surgery: from clinical examination only one
false positive resulted, producing a sensitivity of
74.5% and a specificity of 96.3%; US and MRI
showed a sensitivity of 92.7% and 81.5% and a
specificity of 94.5% and 96.3%, respectively.
Babkova and Bozhko(19) reported a sensitivity of
84.3% for the sonographic diagnosis of indirect hernias and 71.1% for direct ones; a similar discrepancy
in distinguishing direct and indirect hernias also
occurred in other studies(22) and this could be likely
due in most cases to obesity, the size of the hernia
and the difficulty in estimating the location of the
inferior epigastric vessels in relation to the hernial
sac. Similarly, Kraft et al.(23) described the same difficulty in differentiating indirect inguinal hernia from
the direct one, producing a percentage of accuracy of
only 54% and 62%, respectively. Worth of notice is
the prospective study which evaluated the accuracy
of US in the correct identification of hernia type, in
agreement with the unified classification system
dividing inguinal hernias in 9 types – type I (indirect,
small), II (indirect, medium), III (indirect, large), IV
(direct, small), V (direct, medium), VI (direct, large),
VII (combined), VIII (femoral), and O (other); only
types I, IV, V, VII, and VIII were correctly identified
by US (sensitivity and specificity of 100%) (24).
However, with the support of the studies proposed by
many other Authors who have demonstrated a sensitivity and specificity of 100%(22) and a positive predictive value of 98.3%(25) for pre-operative sonographic diagnosis of occult inguinal hernia, we can
state that the US represent a non-invasive and
dynamic method of investigation, allowing the diagnosis of occult inguinal hernia with great accuracy. A
study carried out on children, showed an accuracy of
US in the diagnosis of occult inguinal hernia of
97.9%; on the other side, the accuracy of the clinical
examination was 84%(26). Similarly, the study carried
out on adults showed an accuracy of 92%(27), with
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correct identification of incarcerated hernias(28) and a
case of Spigelian hernia(29). The peritoneography or,
more specifically, the herniography, is an invasive
procedure, although well tolerated and with a small
percentage of complications, that uses the intraperitoneal injection of non-ionic contrast medium for the
study of the abdominal wall(2). It was largely successful not only in cases of bilateral congenital hernia of
the child(3,4), but also in the adult population(5-10),
demonstrating its value especially for the study of
occult inguinal hernias, not detected by clinical
examination, with a sensitivity of 94%, a specificity
of 95%(30), and success rates of 90.5%(31); perforations
of viscera are reported in 5% of cases (32) .
Furthermore, Loftus et al.(32) reported 18% of false
positives and 7.9% of false negatives, suggesting that
this method is not always reproducible. Another
study which compared US and herniography in diagnosis of occult inguinal hernia, the sensitivity of the
former was significantly higher than that of the latter(33).
Conclusions
After an accurate clinical examination, US is a
cost effective exam in the diagnosis of occult
inguinal hernias, which can help in distinguishing the
several causes of inguinodynia and set up the right
therapy for each single specific case.

References
1)

2)
3)

4)

5)
6)

Amato G, Sciacchitano T, Bell SG, Romano G,
Cocchiara G, Lo Monte AI, Romano M. Sphincter-like
motion following mechanical dilation of the internal
inguinal ring during indirect inguinal hernia procedure. Hernia 2009; 13: 67-72.
Gullmo A, Broome A, Smedberg S. Herniography.
SurgClinNorth Am 1984; 64: 229-4.
White JJ, Parks LC, Haller JA. The inguinal
herniogram: a radiologic aid for accurate diagnosis of
inguinal hernia in infants. Surgery 1968; 63: 991-7.
White JJ, Dorst JP. Congenital inguinal hernia and
inguinal herniography. Surg Clin North Am1970; 50:
823-7.
Hamlin JA, Kahn AM. Herniography: a review of 333
herniograms. Am Surg 1998; 64: 965-9.
Eames NWA, Deans GT, Lawson JT, Irwin ST.
Herniography for occult hernia and groin pain. Br J
Surg 1994; 81: 1529-30.

496
7)
8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

Vincenzo Davide Palumbo, Giovanni Tomasello et Al
van den Berg JC, Strijk SP. Groin hernia: role of
herniography. Radiology 1992; 184: 191-4.
Cohen RH, Turkenburg JL, van Dalen A. Herniography
in 79 patients with unexplained pain in the groin: a retrospective study. Eur J Radiol 1990; 11: 184-7.
Ekberg O, Blomquist P, Olsson S. Positive contrast
herniography in adult patients with obscure groin pain.
Surgery 1981; 89: 532-5.
Heise CP, Sproat IA, Starling JR. Peritoneography
(herniography) for detecting occult inguinal hernia in
patients with inguinodynia. Ann Surg 2002; 235: 140-4.
Sutcliffe JR, Taylor OM, Ambrose NS, Chapman AH.
The use, value and safety of herniography. Clin Radiol
1999; 54: 468-72.
Young J, Gilbert AI, Graham MF. The use of ultrasound in the diagnosis of abdominal wall hernias.
Hernia 2007; 11: 347-51.
Shadbolt CL, Heinze SB, Dietrich RB. Imaging of
groin masses: inguinal anatomy and pathological conditions revisited. Radiographic 2001; 21: S261-S71.
Amato G, Lo Monte AI, Cassata G, Damiano G,
Romano G, Bussani R. A new prosthetic implant for
inguinal hernia repair: its features in a porcine experimental model. Artif Organs 2011; 35: E181-90.
Lo Monte AI, Damiano G, Palumbo VD, Zumbino C,
Spinelli G, Sammartano A, Bellavia M, Buscemi G.
Eight-point compass rose underlay technique in 72
consecutive elderly patients with large incisional hernia. Int J Gerontol 2011; 5: 161-5.
Lo Monte AI, Damiano G, Maione C, Gioviale MC,
Lombardo C, Buscemi G, Romano M. Use of intraperitoneal ePTFE Gore dual-mesh plus in a giant incisional hernia after kidney transplantation: a case report.
Transplant Proc 2009; 41: 1398-401.
Maione C, Gambino G, Di Bona A, Luna E, Turco D,
Scio A, Damiano G, Virzì C, Gioviale MC, Buscemi G,
Romano M, Lo Monte AI. PTFE mesh in renal allograft compartment syndrome. Transplant Proc 2006;
38: 1049-50.
Orchard JW, Read JW, Neophyton J, Garlick D. Groin
pain associated with ultrasound finding of inguinal
canal posterior wall deficiency in australian rules football. Br J Sports Med 1998; 32: 134-9.
Babkova IV, Bozhko VV. Ultrasound assessment of
uncomplicated inguinal hernia. Khirurgiia 1999; 2: 4650.
van Den Berg JC, De Valois JC, Go PM, Rosenbusch
G. Detection of groin hernia with physical examination, ultrasound and MRI compared with laparoscopic
findings. Invest Radiol 1999; 34: 739-43.
Barile A, Erriquez D, Cacchio A, De Paulis F, Di
Cesare E, Masciocchi C. Groin pain in athletes: role of
magnetic resonance. Radiol Med 2000; 100: 216-22.
Bradley M, Morgan D, Pentlow B, Roe A. The groin
hernia – an ultrasound diagnosis? Ann R Coll Surg
Engl 2003; 85: 178-80.
Kraft BM, Kolb H, Kuckuk B, Haaga S, Leibl BJ, Kraft
K, Bittner R. Diagnosis and classification of inguinal
hernias. Surg Endosc 2003; 17: 2021-4.
Djuric-Stefanovic A, Saranovic D, Ivanovic A,
Masulovic D, Zuvela M, Bjelovic M, Pesko P. The
accuracy of ultrasonography in classification of groin
hernias according to the criteria of the unified classification system. Hernia 2008. Epub ahead of print.

25)

26)

27)

28)

29)

30)

31)

32)

33)

Bradley M, Morgan J, Pentlow B, Roe A. The positive
predict value of diagnostic ultrasound diagnosis of
occult herniae. Ann R Coll Surg Engl 2006; 88: 165-7.
Chen KC, Chu CC, Chou TY, Wu CJ. Ultrasonography
for inguinal hernias in boys. J Pediatr Surg 1998; 34:
1890-1.
Lilly MC, Arregui ME. Ultrasound of the inguinal
floor for evaluation of hernias. Surg Endosc 2002; 16:
659-62.
Rettenbacher T, Hollerweger A, Macheiner P,
Gritzmann N, Gotwald Frass R, Schneider B.
Abdominal wall hernias: cross-sectional imaging signs
of incarceration determined with sonography. AJR Am
J Roentgenol 2001; 177: 1061-6.
Torzilli G, Del Fabbro D, Felisi R, Leoni P, Gnocchi P,
Lumachi V, Goglia P, Oliari N. Ultrasound guided
reduction of an incarcerated spigelian hernia.
Ultrasound Med Biol 2001; 27: 1133-5.
Brierly RD, Hale PC, Bishop NL. Is herniography an
effective and safe investigation? J R Coll Surg Edinb
1999; 44: 374-7.
Gwanmesia II, Walsh S, Bury R, Bowyer K, Walker S.
Unexplained groin pain: safety and reliability of
herniography for the diagnosis of occult hernias.
Postgrad Med J 2001; 77: 250-1.
Loftus IM, Ubhi SS, Rodgers PM, Watkin DF. A negative herniogram does not exclude the presence of a hernia. Ann RColl Surg Engl 1997; 79: 372-5.
Robinson P, Hensor E, Lansdown MJ, Ambrose NS,
Chapman AH. Inguinofemoral hernia: accuracy of
sonography in patients with indeterminate clinical features. Am J Roentgenol 2006; 187: 1168-78.

_____
Request reprints from:
Dr. PALUMBO VINCENZO DAVIDE
Department of Surgical, Oncological and Stomatological
Disciplines, University of Palermo
Via del Vespro, 129
90127 Palermo
(Italy)

