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A B S T R A C T 

 

 

Introduction 

 

An Amyand’s hernia is a rarely encountered type of hernia, 

characterised by the appendix becoming incarcerated within an inguinal 

hernia, irrespective of whether the appendix itself is normal, inflamed 

or exhibiting any other pathology. This phenomenon was first described 

by Claudius Amyand (1660–1740), a French surgeon primarily known 

for performing the first appendicectomy successfully on a 1year-old boy 

in 1735 [1]. More specifically, he described a perforated appendix in an 

inguinal hernia sac. This pathology is an even rarer variation of an 

Amyand’s hernia [2]. Overall, an AH has been described in less than 

1.7% of hernias in the literature thus far, with the cases of an inflamed 

or perforated incarcerated appendix making up only about 0.1% of the 

cases. In addition, cases have been described in all age groups but have 

been more commonly encountered in children. This is most probably 

due to a patent processus vaginalis predisposing to this condition [3]. 

The importance of recognising this condition lies in the fact that a 

variable, yet significant, mortality has been associated with it (5.5%–

30%), mostly due to peritonitis and sepsis [4]. Complications from an 

inflamed or perforated appendix contained in an Amyand’s hernia can 

extend to involve the right testicle and associated structures, form intra-

abdominal abscesses or even cause necrotising fasciitis of the inguinal 

region or anterior abdominal wall [5]. An Amyand’s Hernia poses a 

diagnostic challenge, as its identification is often incidental, on imaging 

or intra-operatively [6, 7, 8, 9]. This is because clinically, it can present 

with variable, non-specific signs and symptoms or be mistaken for a 

simple incarcerated inguinal hernia. When the pre-op differential 

diagnosis is that of a strangulated hernia, imaging can often be by-

passed, and the diagnosis occurs intra-operatively. However, in cases in 

which the presentation can be more complex and intra-abdominal 

Claudius Amyand was the first to perform a successful appendicectomy in 1735 as well as describe an 

‘Amyand’s Hernia’. It is an uncommon condition, in which an inguinal hernia, a protrusion of abdominal 

contents through the inguinal canal, contains an incarcerated vermiform appendix, irrespective of whether 

it is inflamed or not.  The reported incidence is less than 1.7% with histologically normal appendix and less 

than 0.1% having an inflamed or perforated appendix. We report a case of acute appendicitis after its 

incarceration in the inguinal hernia and another case of Amyand’s hernia containing a healthy, non-inflamed 

appendix. Comorbidities, clinical presentation, investigations as well as surgical management are presented. 

One patient has provided us with a written consent for image disclosure. Both patients presented with signs 

and symptoms of incarcerated irreducible inguinal hernia. Contrast computer tomography (CT) was the only 

modality to diagnose the hernia sac contents preoperatively. A laparoscopic repair was performed on the 

first case (inflamed appendix) and an open repair was chosen for the second case (non-inflamed). Both 

patients had an uncomplicated and uneventful postoperative recovery. 

Amyand hernia is a rare entity with variable presentations; from a reducible inguinal hernia containing a 

normal appendix, to acute abdomen due to perforation of acute appendicitis secondary to incarceration. 

Only imaging can verify the contents of an incarcerated inguinal hernia and the approach varies upon those 

findings. It is generally accepted that surgical treatment involves hernia repair with or without concomitant 

appendicectomy 
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pathology is suspected, imaging is used, most commonly a CT scan, and 

thus a pre-operative diagnosis is feasible [5]. 

 

We report a case of acute appendicitis brought on by its incarceration in 

the inguinal hernia, diagnosed intra-operatively, and another case of 

Amyand’s hernia containing a healthy, non-inflamed appendix 

identified pre-operatively. In this paper we support the fact that an 

Amyand’s hernia can present with a range of signs and symptoms, 

depending on the appendiceal pathology within. More specifically, an 

AH can contain a normal, asymptomatic appendix or an abscess formed 

secondary to perforation of an acutely inflamed appendix. Because of 

the rarity of this type of hernia, a standard management approach has 

not been established, however, thus far it has been described that the 

most common surgical management is that of a hernia repair with or 

without concomitant appendicectomy [10]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1, 2, 3: 86year old male with Right Inguinal Hernia (RIH) 

containing a non-inflamed appendix and ceacum, known as Amyand 

hernia (Case 2) 

 

Case Report 1 

 

A 58year old female presented to the emergency department with severe 

abdominal pain and a palpable, tender and non-reducible right inguinal 

hernia (RIH) with signs of inflammation. Her previous medical history 

included hypertension and asthma, but no previous abdominal surgeries. 

Her vital signs on arrival were BP 143/105mmHg, HR 110bpm and 

temperature 36.20C. Blood results included a White Blood Cell count 

(WBC) 11.3X109/L and C-Reactive Protein (CRP) 192.2 mg/L, 

supporting the clinical diagnosis of hernia incarceration and 

inflammation. 

 

The patient was clinically diagnosed as having an incarcerated femoral 

hernia and the decision for emergency surgical intervention was made 

at this stage, without any imaging requirement. She was taken to theatre 

within two hours of admission and a laparoscopy was performed. The 

intraoperative findings contradicted the initial diagnosis, revealing an 

incarcerated RIH containing an inflamed appendix and an incarcerated 

loop of small bowel (SB) causing obstruction and ischaemia. An 

intraoperative diagnosis of an Amyand hernia was made. The patient 

underwent a laparoscopic appendicectomy, small bowel resection and 

anastomosis as well as transabdominal pre-peritoneal (TAPP) repair of 

the right inguinal hernia with mesh. Histology report showed necrotic 

and inflamed small bowel and appendix. Her postoperative course was 

unremarkable. 

 

Case Report 2 

 

An 86year old male presented to the emergency department and was 

admitted with severe right inguinal pain and a known long standing 

RIH. His vital signs were stable and blood results normal. Previous 

medical history included hypertension, rheumatoid arthritis but no 

surgical history. A partially-reducible right groin mass with tenderness 

on palpation was noted on physical examination. The inguinal hernia 

was reduced partially on admission, but the abdominal x-ray revealed 

dilated small bowel loops. A CT scan of the abdomen and pelvis with 

oral enhancing contrast was performed and showed a RIH with an 

incarcerated appendix and ceacum but the absence of any signs of 

inflammation (Figures 1, 2, 3). A preoperative diagnosis of Amyand’s 

hernia was made and the patient underwent an open RIH mesh repair 

under general anaesthesia with no resection of the bowel or the 

appendix. His postoperative course was also unremarkable. 

 

Discussion 

 

An Amyand’s Hernia is defined as an inguinal hernia containing an 

incarcerated appendix [2]. This is a rarely encountered entity since, 

more commonly, an inguinal hernia will contain small or large bowel, 

or only omentum. Less common, and often discovered intra-

operatively, inguinal hernia contents can be unexpected such as in the 

case of a Meckel’s diverticulum (Littre’s hernia), a segment of the 

bowel’s circumference (Richter’s hernia) or even a portion of the 

bladder (sliding hernia) [5]. 

 

The incidence of an Amyand’s hernia is low according to reported cases 

to this day (0.19-1.7%) but becomes even lower when it contains a 

pathological appendix i.e. one that is inflamed (0.07-0.13%) or 

complicated by perforation and abscess formation (0.1%) [4, 5, 10]. In 

terms of the cases reported in the literature thus far, the age of patients 

who have had an AH varies greatly, and ranges from 19 days old to 89 

years old [5, 10]. This type of hernia is more frequent in men however, 

inguinal hernias are overall more frequent in males [10]. AHs are more 

frequently found on the right, possibly due to the anatomical position of 

the appendix as well as the fact that right inguinal hernias tend to be 

more common. A few cases of left sided Amyand hernias have been 

reported, and in those cases, it is important to consider an associated 

condition which would enable such a variation, including situs inversus, 

bowel malrotation or increased mobility of the caecum [11]. Only a 

handful of cases have been reported so far where an AH was 

complicated by an appendiceal carcinoma [12-14]. Over the course of 
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three years at our institute (November 2015 to November 2018), we had 

a case of a 58year old female with incarceration, inflammation and 

perforation of the appendix within the right inguinal hernia sac (Case 1) 

and an 86year old male with non-inflamed appendix contained within 

the hernia sac of a non-reducible right inguinal hernia (Case 2). 

 

Both cases presented to the emergency department with ‘acute 

abdomen’. Case 1 presented with signs of an incarcerated right femoral 

hernia, hence this is the most frequent diagnosis in females, whereas 

Case 2 presented with signs of an irreducible right inguinal hernia. 

Accurate pre-operative diagnosis became possible in the second case. 

The patient’s advanced age and abdominal x-ray, demonstrating dilated 

small bowel loops, raised clinical suspicion of a mass as a cause for his 

symptoms and bowel obstruction. Hence, a CT scan with intravenous 

contrast was obtained. The younger, female patient (Case 1) had a 

preoperative differential diagnosis of incarcerated femoral hernia based 

on laboratory results and clinical examination, suggesting 

inflammation, strangulation and possible perforation. Therefore, 

decision was made for emergency surgery without any imaging. 

 

Pre-operative diagnosis of Amyand's hernia can be difficult and 

uncommon [15]. Up until 1999, only 1 out of 60 cases had been 

successfully diagnosed as AH prior any intervention [16]. Clinical 

examination of an AH reveals non-specific signs of hernia pathology, 

more specifically those elicited in patients with an inguinal or femoral 

hernia. Laboratory findings, just like in other incarcerated hernias, can 

range from normal or low-grade inflammation to full systemic sepsis 

response, but again would not help in identifying the mechanism or type 

of intra-abdominal processes occuring. The pathophysiology of an 

inflamed appendix and its sequlae within an inguinal hernia has been a 

matter of controversy in the literature. Due to the rarity of the condition 

as well as the limited instances of its diagnosis pre-operatively, it has 

been challenging to outline clearly the course of events leading up to 

intra-abdominal infection. The most accepted theory is that the 

appendix herniates into the sac, and a combination of micro-trauma, 

fibrosis, muscle contractions and raised intra-abdominal pressures 

results in its swelling. Subsequently, the appendix becomes 

incarcerated, impairing its own blood supply and promoting bacterial 

overgrowth in the area. This will result in inflammation and, if not 

recognised and treated at that stage, perforation, intra-abdominal 

infection and/or abscess formation [16, 17]. 

 

An Amyand hernia is an inguinal hernia containing the appendix within 

the hernia sac. The appendix can become incarcerated within the hernia 

sac and thus becomes vulnerable to trauma and adhesions. It is still 

unknown whether the appendix position within the hernia sac makes it 

more prone to inflammation as well as whether it increases the chances 

of the hernia becoming incarcerated. In other words, whether the 

anatomical variation which gives rise to an AH predisposes to pathology 

in the area. Once the appendix is incarcerated, it is restricted from 

sliding back into the abdominal cavity and is subsequently associated 

with an increased risk of inflammation. When the appendix that has 

herniated through an inguinal hernia does not exhibit any inflammatory 

changes or other pathology, it can be retracted into the peritoneal cavity. 

Whether it is removed or not is a matter of controversy. On one hand, 

some surgeons support to avoid an appendicectomy is to avoid any 

potential contamination of the surgical field and thus minimise the 

chances of post-operative infection [18, 5]. It has also been argued that 

an appendicectomy in children might have a negative effect on the 

immune response, as well as limit any of its potential use in future 

interventions (such as for urinary diversions or reconstruction 

procedures) [3, 5]. 

 

On the other hand, if an appendicectomy occurs concomitantly by a 

highly skilled surgeon, the rate of intra-abdominal contamination will 

be lower. The benefits of removing the appendix arise mainly from 

prevention of future appendiceal inflammation and associated 

complications [19]. This is in fact heavily supported by data reporting 

lower rates in morbidity after appendicectomy of a normal appendix in 

an AH when compared to the alternative approach i.e. retracting the 

healthy appendix into the abdominal cavity. As suggested by Ofili, the 

retraction and manipulation of the appendix from the hernia might be 

sufficient to elicit an inflammatory process in the future [20]. In fact, 2 

cases of acute appendicitis have been reported following inguinal hernia 

repair without incidental appendicectomy, and 11 cases of 

herniorrhaphy with incidental appendicectomies without any wound 

infection or hernia recurrence [1]. The use of mesh to repair the hernia 

has also been a topic of controversy. Some see it as a contraindication 

due to the increased chances of having an inflammatory response from 

the contaminated abdominal wall and the synthetic prosthesis [21, 22]. 

Sharma et al. argue that it is safe to retain a normal appendix and to use 

mesh for the hernia repair [8]. 

 

When an inflamed appendix is encountered, a laparoscopic approach 

can be employed to retract the appendix back into the peritoneal cavity 

and subsequently perform an appendicectomy and an open hernia repair 

[23]. Over recent years, there has been an increase in laparoscopic 

approaches for suspected appendicitis and associated complications of 

an AH [5]. The alternative approach, used when there is suspected intra-

abdominal or pelvic infection and abscess formation, is that of a lower 

midline laparotomy [8, 24]. Solecki et al. recommended lower midline 

laparotomy, and Shouldice’s herniorrhaphy in cases of gangrenous 

acute appendicitis in AH [24]. Our surgical approach included hernia 

repair with mesh in both cases and then ranged from laparoscopic 

appendicectomy for appendicitis to reducing a healthy appendix intra-

abdominally. Both patients had an uneventful recovery without any 

post-operative complications recorded to date. 

 

Conclusion 

 

An Amyand hernia is a rare entity with varying presentations; from a 

reducible inguinal hernia containing a normal appendix to acute 

abdomen due to perforation of acute appendicitis secondary to 

incarceration. Only imaging can verify the contents of an incarcerated 

inguinal hernia and the approach varies upon those findings. It is 

generally accepted that surgical treatment includes a hernia repair with 

or without concomitant appendicectomy. 
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