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INTRODUCTION:  An  inguinal  hernia  with  an  incarcerated  appendix  is  defined  as  Amyand’s  hernia,  and  it  is
relatively  rare.  Amyand’s  hernia  complicated  with  appendicitis,  especially  perforated  appendicitis,  is  even
rarer.  Postoperative  surgical  site  infection  (SSI)  is a dangerous  complication,  especially  in Amyand’s  hernia
with appendix  perforation.  The  selection  of an  appropriate  surgical  approach  is necessary  to  prevent
postoperative  SSI.  Here,  we  report  a case  of  Amyand’s  hernia  complicated  with  appendix  perforation  that
was  successfully  managed  using  a  two-stage  surgical  approach  consisting  of laparoscopic  appendectomy
followed  by  elective  inguinal  hernioplasty.
PRESENTATION  OF  CASE:  A  70-year-old  male  presented  with  fever  and  right  lower  quadrant  pain  from  the
day before.

After the  patient  was diagnosed  with  acute  appendicitis  within  a  right  inguinal  hernia,  emergency
laparoscopy  was  performed.  The  appendix  was  incarcerated  in  the  right  internal  inguinal  ring  and  per-
forated  at  the  base.  We  decided  to  take  a  two-stage  surgical  approach  to  avoid  postoperative  SSI  and
performed  only  laparoscopic  appendectomy.  No  postoperative  complications  occurred.  Inguinal  hernio-

plasty  was  performed  1  month  after  the  first  operation.  There  were  no adhesions  in  the  preperitoneal
space,  and  no  adverse  events  occurred  postoperatively.
CONCLUSIONS:  A two-stage  surgical  approach  consisting  of  laparoscopic  appendectomy  followed  by elec-
tive inguinal  hernioplasty  was used  successfully  to  treat  Amyand’s  hernia  complicated  with appendix
perforation  without  causing  postoperative  SSI.

©  2018  The  Author(s).  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
he  CC
access  article  under  t

. Introduction

The incidence of appendicitis within an inguinal hernia is rare, at
.1%, and that of perforated appendicitis is even rarer, at 0.01% [1,2].
he inflammatory status of the vermiform appendix determines
he surgical approach and the type of hernia repair [2]. Losanoff
nd Basson have distinguished four basic types of Amyand’s hernia,
hich should be treated differently [3].

The use of laparoscopic surgery for both diagnostic and thera-
eutic purposes in Amyand’s hernia has recently become a new
rend [2,4–6]. Most reported cases of Amyand’s hernia treated

aparoscopically have involved either a healthy or an inflamed
ppendix [4,5,7–9]. Very few cases of Amyand’s hernia with
ppendix perforation have used laparoscopy as a therapeutic tool

Abbreviation: SSI, surgical site infection.
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[10]. Postoperative SSI is a major concern, especially in perforated
cases. Initiating the operation with laparoscopic transabdominal
approach enables to confirm whether the appendix is perforating or
not and gives the alternative of elective hernioplasty. Furthermore,
by applying two separate routes of laparoscopic transabdominal
and inguinal approach, applying appendectomy and hernioplasty in
two separate periods, may  be useful to prevent postoperative SSI in
Amyand’s hernia with appendix perforation. Here, we  report a case
of Amyand’s hernia complicated with appendix perforation which
was successfully managed using a two-stage surgical approach con-
sisting of laparoscopic appendectomy followed by elective inguinal
hernioplasty. This work has been reported in line with the SCARE
criteria [11].

2. Presentation of the case
A 70-year-old male with a medical history of hypertension and
diabetes mellitus presented with fever and right lower quadrant
pain from the day before. Right lower quadrant abdominal and right
inguinal tenderness were observed on physical examination.
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Fig. 1. Abdominal contrast-enhanced computed tomography i

The laboratory findings showed indicated inflammation, as
eflected by a white blood cell count of 14,960/�l and a C-reactive
rotein level of 14.5 mg/dl. Abdominal X-ray revealed no abnormal
ndings. Contrast-enhanced abdominal computed tomography
howed inflammation around the cecum and the appendix, and
he appendix was incarcerated in the right inguinal canal (Fig. 1a,
).

After the patient was diagnosed with acute appendicitis within
 right inguinal hernia, emergency laparoscopy was  performed.

he appendix was incarcerated in the right internal inguinal ring
Fig. 2a, b). We  gently retracted the appendix from the inguinal ring.
he appendix was perforated at the base with an abscess around the
ecum (Fig. 2c). We  decided to repair the inguinal hernia after the

Fig. 2. Laparoscopic findings. The appendix incarcerated within 
. Inflamed appendix incarcerated into the right inguinal canal.

appendectomy to avoid postoperative SSI. Laparoscopic appendec-
tomy was performed, and the abdomen was  irrigated with normal
saline. A drain was placed at the rectovesical pouch via the stump.
There were no postoperative complications, and the patient was
discharged 6 days after the operation.

One month after the first operation, we  selected inguinal hernio-
plasty to repair the right inguinal hernia considering the effects of
the inflammation, such as the adhesions of the abdominal cavity.
We verified that the preperitoneal space was  free from adhesion

and placed the direct Kugel patch without difficulty, and suc-
cessfully managed the hernioplasty. No adverse events occurred
postoperatively.

the right internal inguinal ring, and perforated at the base.
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. Discussion

A laparoscopic transabdominal approach reduces the surgi-
al manipulation needed to achieve visualization of the entire
ppendix and its base. This approach avoids enlarging the hernia
efect and distending the neck of the hernia sac, thus reducing the
ossibility of hernia recurrence by weakening the anatomical struc-
ures around the defect [1,2,4]. Furthermore, the sac contents can be
isually reduced [6]. Incidental appendectomy is not recommended
n cases without inflammation if the appendix can be reduced eas-
ly without trauma [3,12]. However, if significant trauma occurs to
he appendix while it is being reduced, appendectomy is indicated
ecause the trauma caused to the appendix while being reduced

ncreases the risk of appendicitis developing postoperatively [12].
However, as the laparoscopic extraperitoneal repair of an

nguinal hernia does not enable visualization of the hernia sac con-
ents, the contents cannot be visually reduced [12]. Therefore, a
otal laparoscopic extraperitoneal approach is not diagnostic nor
ppropriate for cases requiring appendectomy, such as those with
ppendix perforation.

Laparoscopic appendectomy followed by open hernia repair
as been proposed as an alternative [6]. Wisam et al. reported

 case of Amyand’s hernia with appendix perforation treated by
aparoscopic appendectomy [10]. However, they did not refer to
he approach nor the result of the elective hernioplasty. In our
ase, while elective laparoscopic transabdominal repair may  have
een feasible, considering the adhesion of the abdominal cavity
ue to the inflammation of the perforated appendix, we selected
he inguinal approach via the direct Kugel method using pros-
hetic mesh and were successful. Initiating the operation with
aparoscopic transabdominal approach gives the alternative of
he elective hernioplasty. Selecting the inguinal approach as the
lective hernioplasty gives the advantage of performing the hernio-
lasty without effects of the inflammation of previous appendicitis.
hese two were considered as essential factors preventing postop-
rative SSI in our case.

. Conclusion

A laparoscopic transabdominal approach is diagnostic and
herapeutic for Amyand’s hernia complicated with appendix per-
oration and gives the alternative of elective inguinal hernioplasty.

A two-stage surgical approach consisting of laparoscopic appen-
ectomy followed by elective inguinal hernioplasty was used
uccessfully to treat Amyand’s hernia complicated with appendix
erforation without causing postoperative SSI.
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