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Abstract
Background: The hernia is defined as the protrusion of any organ or a part of it through the wall or fascia or any
connective tissue which normally encloses that organ. Among the hernias, an inguinal hernia is the most common
type. In the inguinal hernia, Amyand hernia is one of the rare types, in which the appendix will herniate through
the inguinal canal. The incidence of Amyand hernia is less than 1% (Namdev et al., Int Surg J 7:2072, 2020).
Case presentation: We are reporting a case of Amyand hernia, which was diagnosed incidentally in the patient
who had been referred to computerized tomography (CT) for a malignant melanoma metastasis screening. Our
case is unique in that pre-operative diagnosis of the Amyand hernia is rarely reported in the literature. We can
diagnose the type 1 Amyand hernia with utmost confidence.
Conclusion: Pre-operative diagnosis of type 1 Amyand hernia can be made with utmost certainty by CT.
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Background
The hernia is defined as the protrusion of any organ or a
part of it through the wall or fascia or any connective
tissue which normally encloses that organ. Hernias can
occur due to various factors. The most common etiology
is due to the weakness of the muscular layer or any persistent congenital or acquired defect in the wall. It can be
reducible, in which the sac contents go back from the sac
into the cavity. Or it can be irreducible or incarcerated
hernia when the sac content does not go back. The most
common cause of irreducibility is due to the development
of adhesion. An incarcerated hernial loop can go for strangulation at any time, in which blood supply to the loop is
lost leading to the development of gangrene.
Among the hernia, an inguinal hernia is the most
common type. In the inguinal hernia, Amyand hernia is
one of the rare types with an incidence of less than 1%
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[1]. Amyand hernia is defined as the presence of an appendix within the hernial sac, with or without appendicitis.
Surgical management changes, when the surgeon finds
the presence of an inflamed appendix within the hernial
sac. Therefore, both surgeons and radiologists are concerned about the contents of the hernia sac. Preoperative diagnosis of Amyand hernia can be made with
CT, through which imaging will play an important role
in surgical management.

Case presentation
A 75-year-old male patient, who was a known case of
malignant melanoma of the right foot, had come with
the complaints of recent onset of right groin swelling.
He had no other presenting complaints. His vital parameters were stable. Examinations of the respiratory,
cardiovascular system, and central nervous system are
within normal limits. The abdomen was soft with no
organomegaly. Local examination of the right femoral
region showed right femoral lymphadenopathy. Clinical
diagnosis of right femoral lymph nodal metastasis was
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made. Following that, the CECT examination of the
thorax and abdomen was requested to look for any other
metastasis. No previous imaging was available.
Triple phase CT examination of the chest and abdomen
was performed in Philips 16 slice MX CT. It shows significantly enlarged right femoral lymph nodes with areas of
central necrosis (Fig. 1a and b). The liver shows multiple
metastases. Incidentally, the patient had a right inguinal
hernia. Terminal ileum, ileocecal junction, and cecum are
within the hernial sac (Fig. 2). Normal appendix with the
presence of intraluminal air and normal peri-appendiceal
fat is noted within the inguinal hernia, which is seen extending up to the base of the scrotum (Fig. 3). No signs of
appendicitis. Small and large bowel loops are collapsed
with no signs of bowel loop obstruction.
Final radiological diagnosis of right necrotic femoral
metastatic lymphadenopathy, liver metastasis, and type 1
Amyand hernia was made. The patient was referred to
the surgical team for further management. Unfortunately, the patient had lost follow-up after that.
Imaging can diagnose type 1 Amyand hernia with utmost confidence before surgery. Most of the cases in the
literature are diagnosed on the surgical bed.

Discussion
There are many types of hernias, of which inguinal hernia is the most common type. The contents of the
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hernial sac vary from case to case [1]. In most cases, inguinal hernia contains omentum with small bowel loops
[2]. The presence of appendix or otherwise known as a
vermiform appendix within the inguinal hernial sac is
rare [3]. Further presence of inflamed appendix within
the hernia sac is very rare with an incidence of 0.1% [4].
The propensity to develop appendicitis is due to the
compression of the appendix at the level of neck of the
sac or due to impaired vascular supply leading to infection [4].
The presence of the appendix within the femoral hernia
was first reported by De Garengeot in 1731 [4]. The first
reported appendicectomy in the right inguinal hernia was
performed by Claudius Amyand in 1736 [4] which was
done in St. George Hospital, on an 11-year-old boy [5].
After that, the presence of appendix within the hernial sac
whether it is inflamed or not was called “Amyand Hernia”.
Although inguinal hernia is commonly encountered lower
abdominal surgical pathology, which is the everyday routine bread and butter of general surgeons, sometimes it
can pose an intra-operative dilemma [4].
There are many different types of unusual hernia. To
name a few, the presence of Meckel diverticulum within
the hernial sac is called Littre’s hernia, the presence of
the portion of the bowel wall within the hernial sac is
called Richter hernia, and presence of appendix within
the femoral canal is called De Garengeot hernia [4].

Fig. 1 a, b CT abdomen coronal and sagittal sections venous phase shows terminal ileum, cecum, and normal appendix inside the right inguinal
canal. Also noted is right femoral necrotic lymph nodal metastasis from the malignant melanoma (straight arrow indicates appendix in the right
scrotal region, curved arrow indicate ileocecal junction, star indicates necrotic lymph nodal metastasis)
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Fig. 2 CT abdomen axial section venous phase at the level of the
pelvis shows presence of cecum (red arrow), ileocecal junction
(yellow arrow), and terminal ileum (white arrow) are within the
hernial sac

Amyand hernia is usually found on the right side and
more common in males [6]. The most common presentation is an indirect inguino-scrotal hernia [6]. The right
side location is attributed to the presence of the appendix on the right side [1]. Left side Amyand hernia has
also been reported, due to gut malrotation, situs inversus
totalis, and very mobile cecum [1]. Few cases of Amyand
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hernia also had been reported in females [6, 7]. The age
at presentation ranges from 3 weeks to 92 years [3].
Amyand hernia is three times more likely to be seen in
the pediatric population, due to the presence of patent
processes vaginalis [8].
Amyand hernia is classified into four types based upon
the presence of appendicular inflammation, associated
peritonitis, or any other abdominal pathology by Losanoff and Basson [9, 10]. Surgical management depends
upon the types of Amyand hernia [10] (Table 1).
Sometimes appendix can herniate through the defect
in the previous incisional site. Appendix is the content
of the sac in the post-operative incisional hernia. It is
added as a new fifth type in the Losanoff and Basson
classification of Amyand hernia [7]. This is further classified into three subtypes, namely VA, VB, and VC based
upon the presence of appendicular inflammation or any
other associated intraabdominal pathology.
Imaging plays an important role in diagnosing
Amyand hernia. The ultrasound features of Amyand
hernia are the presence of a non-compressible, dilated,
blind-ending bowel loop with a luminal diameter of
more than 7.2 mm, within the inguinal canal with or
without surrounding inflammation [11]. In CT, signs of
Amyand hernia are the presence of an appendix within
the inguinal canal with or without inflammation. Signs
of the inflamed appendix are increased luminal diameter

Fig. 3 CT abdomen axial section venous phase (a, b) at the level of the pelvis shows cecal tip (arrow mark) seen within the right inguinal canal.
Few section below that (c, d) shows the presence of normal appendix (arrow mark) with intraluminal air and normal peri-appendiceal fat
(arrow mark)
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Table 1 Losanoff and Basson classification of Amyand’s hernia with their surgical management
Classification

Description

Type 1

Normal appendix in an inguinal hernia

Hernia reduction, mesh repair

Type 2

Acute appendicitis in an inguinal hernia, without abdominal sepsis

Appendectomy, primary repair of hernia without mesh

Type 3

Acute appendicitis in an inguinal hernia, with abdominal wall or
peritoneal sepsis

Laparotomy, appendectomy, primary repair without mesh

Type 4

Acute appendicitis in an inguinal hernia, with abdominal pathology

Manage as type 1–3, investigate pathology as needed

with associated peri-appendicular fat stranding and fluid
collection, associated cecal thickening, and presence of
appendicolith in few cases.
The pre-operative diagnosis of Amyand hernia had
been reported in certain literature [5, 12]. But most of
the time, it was diagnosed intraoperatively [1, 2, 7]. The
reason for that is the pre-operative imaging investigation
not routinely requested by surgeons [3]. So there are
statements in the literature that pre-operative CT “can”
be helpful [1] or “practically impossible” [4] or minimal
functionality [7]. But pre-operative CT will give valuable
information regarding the contents of the hernia sac.
The limitation of this case report is that we had lost
the follow-up of the patient after surgical referral, so surgical diagnosis is not available.

Conclusion
In contrary to the statement of many literatures, imaging
can easily diagnose Amyand hernia. We want to
emphasize the fact that pre-operative CT will give valuable information regarding the contents of the hernia
sac, which helps in surgical management of the patient
and prevents the unexpected surprise on the surgical
bed.
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