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Abstract

Purpose Amyand’s hernia is a very rare type of hernia

and is characterised by the presence of a vermiform

appendix in the inguinal hernia sac. It may present as a

tender inguinal or inguinoscrotal swelling, and is usually

misdiagnosed as an irreducible or strangulated inguinal

hernia. This is a presentation of our experiences with these

unusual hernias.

Methods This study conducted a retrospective analysis of

21 patients with Amyand’s hernias operated on at our

institution between April 2007 and February 2011. The age

and sex distributions of the patients, the types of hernias,

and preoperative diagnostic tests were evaluated.

Results Twenty patients were male (95.3 %) and one was

female (4.7 %). The median age was 20.3 months (ranging

from 2 months to 10 years). In nine patients, the conditions

were diagnosed using ultrasonographic (USG) imaging

preoperatively. Nine of the 21 patients underwent emer-

gency operations. The 12 remaining patients were operated

on after preparations were completed. The operative find-

ings included 12 normal appendixes, five inflamed appen-

dixes, one perforated appendix, and three hernias whose

inner hernia sac surface was adhered to the appendix. Nine

patients underwent inguinal hernia repair with appendec-

tomy, and 12 patients had hernia repair without an

appendectomy. Recurring hernias and appendicitis were

not detected in any patients within the follow-up time.

Conclusions Although a routine appendectomy is not

required for a normal-looking appendix, in a case where

the inflammatory status of the appendix adheres to the

surface of the hernia sac, an appendectomy is required. We

believe that USG examination in the diagnosis of Amy-

and’s hernias can provide additional contribution.
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Ultrasonography (USG)

Introduction

The first resection for appendicitis was conducted by

Claudius Amyand’s in 1735. Since then, the presence of

the vermiform appendix, whether inflamed or not, within a

hernia sac has been known as an Amyand’s hernia (AH) [1,

2]. The diagnosis of AH is very difficult; it is often mis-

diagnosed as an irreducible or strangulated hernia [3].

Ultrasonography (USG) can be used if the appendix is

suspected to be in the sac and/or the hernia is irreducible.

We present our experiences in treating 21 patients with

AHs. To our knowledge, this is the largest series of AHs

ever reported from a single institution (Table 1).

Materials and methods

A total of 2,159 children with inguinal hernias were

operated on at our hospital (Van Education and Research

Hospital) between April 2007 and February 2011; 21

children diagnosed with AH were retrospectively exam-

ined. The age and sex distributions of the patients, the types

of hernias, and the preoperative diagnostic tests used were

evaluated. Sonographic groin examinations were per-

formed using Logic7 sonographic equipment with a

7–14 MHz linear probe (General Electric, Milwaukee, WI,

USA). Operative findings, surgical treatment techniques,

histopathology reports, postoperative outcomes, duration of
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postoperative hospital stays, and postoperative follow-up

periods were analysed.

Results

A total of 2,159 children with inguinal hernias were oper-

ated on, and in 21 of the patients, the appendix was found

within the hernia sac (Fig. 1). The incidence of Amyand’s

hernias in this study was 0.97 %. Twenty patients were

male (95.3 %) and one was female (4.7 %). The median age

was 20.3 months (ranging from 2 months to 10 years).

Physical examination revealed swelling in the right groin

with pain, tenderness, and an irreducible right inguinal

hernia in all patients. Four patients had fevers over 38 �C.

Vomiting and gastrointestinal symptoms of intestinal

obstruction were noted in only one child. Four patients had

leukocytosis, and their radiographic examinations were

normal. Preoperative inguinal sonography was performed

on 12 patients; the other nine patients did not receive

preoperative USG. Nine of the twelve patients on whom

preoperative inguinal sonography was performed were

diagnosed with Amyand’s hernias. Appendectomies and

hernia repairs were conducted in three of the nine patients

who were diagnosed ultrasonographically; the remaining

six patients were treated with hernia repair only. In all cases,

the appendectomies and hernia repairs were conducted at

the same time through inguinal transverse incisions. The

operative findings included 12 normal AHs, five inflamed

AHs (Fig. 2), one perforated AH, and three AHs whose

internal hernia sac surface had adhered to the appendix.

Twelve patients with normal appendixes that were reduced

into the abdomen had hernia repair without an appendec-

tomy. Histopathology confirmed acute appendicitis in five

patients, and three appendixes had normal histopathology.

The last patient’s diagnosis was consistent with perfo-

rated appendicitis. The nine appendectomy patients were

discharged in a median of 3 days; one patient with a per-

forated appendix was discharged on the 7 day after sur-

gery, and the other patients (without appendectomies) were

discharged the same day of surgery. Wound infection was

seen in the case of the perforated appendix. Recurrent

hernias and appendicitis were not detected in any patients

within the follow-up time.

Discussion

Inguinal hernias are a common surgical problem that may

surprise surgeons with their unusual sac contents. AHs

constitute 1 % of all inguinal hernias, whereas only 0.1 %

of all cases of appendicitis are present in cases with

inguinal hernias [4, 5]. Our incidence of AH was 0.97 %,

and the percentage of those with an inflamed appendix in

the hernia sac was 0.27 %. A majority of the reported cases

are presented with clinical features of an obstructed or

strangulated inguinal hernia. Even with perforation, the

Table 1 Summary of previously published case series of children

Authors

[reference]

Year Number of

patients

Preoperative

diagnosis (%)

Imaging

type

Livaditi et al.

[19]

2007 2 0 –

Kaymakci

et al. [20]

2009 30 (Two

center)

0 –

Cankorkmaz

et al. [21].

2010 12 8.3 Usg

Sulu et al. [22] 2010 4 0 –

Present series 2012 21 42.8 Usg

Fig. 1 Longitudinal a and

transverse b grey-scale
ultrasound images demonstrate

an inflamed appendix within a

right-sided inguinal hernia
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systemic signs and symptoms of appendicitis are rarely

evident [6–8]. Sharma et al. [9] reported 18 adult patients

over a 15-year period, and the common symptom that

patients experienced upon presentation was a painful

inguinal or inguinoscrotal swelling (83 %). The presence

of a low or high white blood cell count is not reliable for

identifying AH [10]. In our series, only four (19.4 %)

patients had fever and leukocytosis. Pain was seen in all

cases. Tenderness with irreducible right inguinal hernia or

swelling in the right inguinal area was observed in 28.5 and

71.4 % of patients, respectively.

Preoperative diagnosis prevents us from manipulation,

provides information to patients’ parents about AHs and

preoperatively prepares the surgeon for surgical manage-

ment. Although a preoperative CT of the abdomen may be

helpful in securing the correct diagnosis, this is not a

routine practice after the clinical diagnosis of a compli-

cated hernia [11]. Preoperative CT scan was not performed

in our study because children are subjected to unnecessary

radiation, also it has extra cost. Although USG is widely

available, less expensive than other imaging methods and

does not involve radiation, it is not necessary in all cases.

In a few studies, preoperative diagnoses of AH with

ultrasonography is reported [12, 13] however, in majority

of publications, it has not been reported [7, 8, 14]. We think

that USG may be useful in cases in which there is a blind-

ending tubular structure in the inguinal canal on physical

examination. USG was performed on 12 (57.1 %) patients

in our study, and AHs were diagnosed in nine patients

using preoperative inguinal USG that revealed a blind-

ending intestinal loop (Fig. 1). Surgeons must know about

AHs and should inform radiologists of these issues.

We informed the radiologist to be aware of the presence

of an AH before USG application in all patients who had

the symptoms of right hernias and/or swelling. We think

that this application can increase the frequency of radio-

logic diagnosis of AH.

The pathophysiology of appendicitis in the sac is still

uncertain. The correlation between inflammation and the

incarceration of the appendix has been demonstrated. Abu-

Dalu and Urca suggested that as soon as the appendix

enters the sac, it becomes vulnerable to trauma and retains

three adhesions that result in its blood supply possibly

being cut off or significantly reduced, resulting in inflam-

mation and bacterial overgrowth [15]. Weber et al. [16]

proposed that inflammatory swelling may lead to incar-

ceration followed by impaired blood supply and bacterial

overgrowth. The literature further suggests that the

manipulation of a normal appendix may provoke secondary

appendicitis [10, 17].

Although the laparoscopic approach could have been

used [18], groin incision was preferred as the standard in

our cases. Due to the potential for the later utility of an

appendix (the appendix could be used for biliary tract

reconstruction, urinary diversion, anterograde bowel ene-

mas, etc.), many authors suggest that appendectomy should

be avoided in the case of a normal vermiform appendix [3,

8, 19].

Conclusions

AH should be considered in the differential diagnosis in

cases with clinical signs of complicated inguinal hernias.

USG may be used to diagnose AH preoperatively. A

radiologist who is informed preoperatively about AH can

increase the frequency of radiologic diagnosis. The

inflammatory status of the appendix adhered to the surface

of the hernia sac dictates the surgical options.
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