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INTRODUCTION:  An  Amyand  hernia  is  a rare disease  where  the  appendix  is  found  within  an  inguinal
hernia  sac.  This  rare  entity  is named  after  the  French  born  English  surgeon,  Dr.  Claudius  Amyand.  Inguinal
hernias  are one  of  the  most  common  surgeries  that a general  surgeon  performs  with  more  than  20 million
inguinal  hernia  repairs  performed  yearly  worldwide.  The  incidence  of finding  an  appendix  within  the
hernia  sac  is  rare,  occurring  in less  than  1%  of inguinal  hernia  patients  and  when  complications  arise  such
as  inflammation,  perforation,  or abscess  formation  it becomes  exceptionally  rare with  an  incidence  of
about  0.1%.
PRESENTATION  OF CASE:  A 59-year-old  male  with  a history  of a previously  reducible  right  inguinal  hernia
presented  to the  Emergency  Department  with  acute  abdominal  pain,  right  groin  mass.  Computed  tomog-
raphy  (CT)  confirmed  a right  incarcerated  inguinal  hernia  with  herniated  loops  of  bowel  within  the right
inguinal  region.  Patient  was  subsequently  treated  with  an  appendectomy  and tension  free  hernia  repair
with  mesh  with  a successful  outcome.
DISCUSSION:  The  current  generally  accepted  treatment  algorithm  for Amyand’s  hernia  is  essentially  con-
tingent on  the  appendix’s  condition  within  the hernia  sac. Controversy  exists  regarding  the application

of  mesh  in  type  2  Amyand’s  hernia.  More  research  is needed  to  provide  surgeons  with  evidence-based
standardized  approaches  for dealing  with  this  unique  situation.
CONCLUSION:  This  case  report  reviews  a rare entity  known  as  an  Amyand’s  hernia  that  presented  as  an
incarcerated  hernia  that  was diagnosed  intraoperatively  with  an  inflamed  appendix,  recognized  as a  type
2 Amyand’s  hernia.

©  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

In 1735, Dr. Claudius Amyand performed the world’s first suc-
essful appendectomy, at St. George’s Hospital in London. The
atient was an 11-year old boy who had an inguinal hernia com-
ined with an acutely inflamed appendix [1]. This rare pathology of
n appendix with or without inflammation within the hernia sac is
amed after the French born English surgeon. Inguinal hernias are
ne of the most common surgeries that a general surgeon performs
ith more than 20 million inguinal hernia repairs performed yearly
orldwide. The incidence of finding an appendix within the her-

ia sac is rare, occurring in less than 1% of inguinal hernia patients
nd when complications arise such as inflammation, perforation,
r abscess formation it becomes exceptionally rare with an inci-
ence of about 0.1% [2]. With signs and symptoms identical to an
ncarcerated inguinal hernia, an Amyand’s hernia is very difficult to
iagnose preoperatively and therefore diagnosis is predominantly
ade intraoperatively.
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Critical to successful outcomes is the correct surgical treatment
plan that is predominately made intraoperatively. Therefore, sur-
geons should be well versed on the different types of Amyand’s
hernia and the indications for subsequent surgical treatment. There
are several factors that dictate appropriate surgical treatment
which include appendix condition, characteristics of the hernia, the
patient’s comorbidities, and other circumstances not well identi-
fied due to the lack of research available for this rare disease. Due to
the rarity of this disease and a lack of randomized controlled studies
there are no evidence-based standardized approaches for dealing
with this unique entity. Furthermore, controversy remains regard-
ing whether to perform an appendectomy for a normal appearing
appendix or whether mesh should be used for the hernia repair if an
appendectomy is performed. Without more research, surgeons may
make sub-optimal decisions, which potentially increases patient
morbidity.

We present a case report of this rare entity known as an
Amyand’s hernia that presented as an incarcerated hernia that
was diagnosed intraoperatively with an inflamed non-perforated

appendix, known as type 2 Amyand’s hernia that was  subsequently
treated with an appendectomy and tension free repair with mesh
and we review current literature regarding the management. This
case has been reported in line with the SCARE criteria [3].
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Fig. 1. CT showing an incarcerated right inguinal hernia with small bowel in the right groin/hernia sac.

Fig. 2. CT showing small bowel obstruction caused by the incarcerated right inguinal hernia, with fluid filled and dilated loops of small bowel.
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Fig. 3. CT showing right inguinal hernia - chronic inflammation and fibrosis at the inguinal hernia and sac.
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Fig. 4. Right incarcerated inguinal hernia (Amyand type 2

. Presentation of case
A 59-year-old male with a history of a previously reducible right
nguinal hernia for approximately 3 years presented to the Emer-
ened hernia sac with an appendix measuring 15 cm long.

gency Department with acute abdominal pain, right groin mass,

with associated nausea and vomiting that started about 24 h prior
to arrival. The patient reported that the hernia is usually painless
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Table  1
Losanoff and Basson classification of Amyand’s hernia.

Classification Description Surgical management

Type 1 Normal appendix in an inguinal hernia Hernia reduction, mesh repair
sepsis
l or pe
hology
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Type  2 Acute appendicitis in an inguinal hernia, without abdominal 

Type  3 Acute appendicitis in an inguinal hernia, with abdominal wal
Type  4 Acute appendicitis in an inguinal hernia, with abdominal pat

nd reducible but has recently elicited a constant sharp pain that is
orse with movement.

During examination the patient was afebrile and hemodynami-
ally stable with a high normal white count of 10.8 with a left shift.
is abdominal exam was significant for distension with right lower
uadrant tenderness and an obviously right inguinal mass that
as tender and non-reducible. The rest of the physical exam was

nremarkable. Initial computed tomography (CT) confirmed a right
ncarcerated inguinal hernia with herniated loops of bowel within
he right inguinal region (Figs. 1–3). After discussing the risks and
enefits with the patient he agreed to proceed with surgery and
as taken to the operating room for an emergent right inguinal

ernia exploration.
Intraoperatively, a large chronic appearing hernia was apparent

ith dense tissue that had to be meticulously excised to identify the
ord structures. Once isolated, the hernia sac was explored and a
ong tubular structure was identified. The vermiform appendix was
on-perforated or gangrenous however displayed mild to moder-
te inflammation and measured 15 cm with fibrinous adhesions
ithin the hernia sac (Fig. 4). Due to the appearance of the appendix,

he patient’s clinical picture, and presence of adhesions, the patient
nderwent an appendectomy and hernia repair with polypropy-

ene mesh with no complications. The patient received a 24-hour
ourse of antibiotics and was discharged from the hospital on post-
perative day two. The histopathology was consistent with an
ppendix with serosal adhesions and periappendicitis. The patient
as seen for follow-up after in the office and the incision site was

ealing well with no signs of infection.

. Discussion

The current generally accepted treatment algorithm for
myand’s hernia is essentially contingent on the appendix’s con-
ition within the hernia sac. Losanoff and Basson created a
lassification system for Amyand’s hernia based on different con-
itions they identified (Table 1). This system identifies four unique
ernia types: (1) Normal appendix in an inguinal hernia, (2) Acute
ppendicitis in an inguinal hernia, without abdominal sepsis, (3)
cute appendicitis in an inguinal hernia, with abdominal wall or
eritoneal sepsis, and (4) Acute appendicitis in an inguinal hernia,
ith other abdominal pathology [4].

There is considerable agreement regarding the surgical treat-
ents for types 3–4, which entails an appendectomy with a

rimary hernia repair and avoidance of mesh [5]. However, as Kose
t al. points out there is current controversy regarding the surgical
reatment for types 1–2 and the Losanoff and Basson’s classification
ystem with newly recognized types of Amyand’s hernia not previ-
usly mentioned in their system [6]. Similar to our case, Kose et al.
ecognized a type of Amyand’s hernia with the vermiform appendix
onnected to the hernia sac via fibrous bands that was unable to
e freed without resecting the appendix. In our case the appendix
ppeared inflamed, which made it a type 2 Amyand’s hernia, which
ecessitated an appendectomy [7,8]. According to Losanoff’s clas-

ification if an appendectomy is performed then mesh should not
e used due to the risk of infection. Kose et al. argues that in the
ituation with a healthy appearing appendix unable to be reduced
incarcerated) with no signs of inflammation an appendectomy be
Appendectomy, primary repair of hernia without mesh
ritoneal sepsis Laparotomy, appendectomy, primary repair without mesh

 Manage as Type 1–3, investigate pathology as needed

performed and the surgeon should then proceed with a tension free
repair with mesh as the risk of infection is low compared to the risk
of hernia recurrence with a primary repair only.

In our case we performed an appendectomy, and elected to pro-
ceed with a tension free hernia repair with polypropylene mesh for
several reasons including the appendix condition of mild inflamma-
tion without perforation or gangrene, the patient was a generally
healthy and active individual, and due to the large size of the
chronic hernia the risk of recurrence with a primary repair was
greater.

There are documented reports of successful outcomes for recur-
rent hernias identified as type 2 Amyand’s hernia utilizing an
appendectomy and tension free hernia repair with mesh. Velimezis
et al. identified a 78-year-old man  with a recurrent hernia and
an inflamed non-perforated vermiform appendix that was subse-
quently resected and due to the recurrence necessitated a tension
free hernia repair with a successful outcome and no signs of infec-
tion or recurrence up to 36 months follow up [9]. Ali et al describes
three cases of type 2 Amyand’s hernia, similar to our case, that was
successfully treated with an appendectomy and tension free her-
nia repair with no surgical site infections or signs of recurrence
in follow up of one month to three years Amyand’s hernia, which
necessitated [10].

In our case with a type 2 Aymand’s hernia we  performed an
appendectomy with a tension free hernia repair using polypropy-
lene mesh with a successful outcome. Although this is one report
with a positive outcome in addition to the handful of similar cases
mentioned, this is a testament to the fact that this rare surgical issue
needs to be researched further. Without more research, surgeons
will continue to make sub-optimal decisions not evidence based
which potentially increases patient morbidity. More research will
ultimately allow surgeons to be better equipped when dealing with
this rare entity that is mostly diagnosed intraoperatively.

Based on our results along with the previously mentioned suc-
cessful outcomes using mesh, it may  be beneficial for patients with
type 2 Amyand’s hernia to have an appendectomy with a ten-
sion free hernia repair with mesh. In cases where the appendix is
inflamed with no perforations or frank gangrene then, depending
on other factors such overall health and hernia size, the surgeon
could consider proceeding with a tension free hernia repair with
mesh as the overall risk of infection may  be lower than the risk of
lifelong recurrence with a primary hernia repair. However, there
are clear controversies regarding the recognized classification sys-
tem and treatment algorithm and further evidence-based studies
are essential for future successful patient outcomes.

4. Conclusion

We present a case report of a rare entity known as an Amyand’s
hernia that presented as an incarcerated hernia that was diagnosed
intraoperatively with an inflamed appendix, known as type 2 that
was subsequently treated with an appendectomy and tension free

hernia repair with polypropylene mesh with a successful outcome.
Controversy exists regarding the use of mesh in type 2 Amyand’s
hernia however we add to the argument of pro-mesh. However,
more research is needed to provide surgeons with evidence-based
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tandardized approaches for dealing with this unique situation to
nsure optimal patient outcomes.
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