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INTRODUCTION:  Inguinal  hernia  is one  of  the  most  common  surgical  problems,  often  posing  technical
challenges  even  to expert  surgeons.  Amyand’s  hernia  (AH) is an  inguinal  hernia  whose  sac contains  the
vermiform  appendix.  Primary  appendiceal  neoplasms  are  rare.  We  report  the  case  of  an  appendiceal
adenocarcinoma  within an  Amyand’s  hernia,  presenting  as an  incarcerated  right  inguinal  hernia.
PRESENTATION  OF  CASE:  A  87-year-old  male  presented  in  the  emergency  department  due to  a  persistent
right  inguinal  pain.  Clinical  examination  revealed  a  tender  right  groin  mass.  Under  the  diagnosis  of an
right  inguinal  hernia,  an  operation  was  taken.  Intraoperatively,  an inflamed  appendix  and  a part  of the
cecum  were  found  in  the hernia  sac.  The  operation  was  completed  with  an  ileocecal  resection  and  a
modified  Bassini  hernia  repair.  Histological  examination  revealed  a adenocarcinoma  of  the  appendix.
DISCUSSION:  Amyand’s  hernia  is an  inguinal  hernia  that  contains  vermiform  appendix  in its  sac.  It  consists

1%  of  all  inguinal  hernias  while  appendicitis  in an  Amyand’s  hernia  accounts  for  0.1%  of all  appendicitis
cases.  Adenocarcinomas  of  the  appendix  are even  rarer,  accounting  for  0.2%  to 0.5%  of  all  intestinal  malig-
nancies,  and  4%–6%  of  primary  appendiceal  neoplasms.  Diagnosis  is usually  established  intraoperatively.
CONCLUSION:  A malignancy  of the  appendix  should  always  be in  the differential  diagnosis  of  a  right
inguinal  mass,  in  order  to provide  optimum  surgical  treatment.

© 2021  The  Author(s).  Published  by  Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
he  CC

2

g
a
v
p
b
s
o
r
l
s
t
a
t

access  article  under  t

1. Introduction

Primary appendiceal neoplasms are rare, and most (about 85%)
are carcinoids [1]. These follow a benign course, but are consid-
ered malignant because they have the potential for invasion and
metastases [2]. Adenocarcinomas of the appendix are even rarer,
accounting for 0.2% to 0.5% of all intestinal malignancies, and 4%–6%
of primary appendiceal neoplasms [3,4]. Most patients are asymp-
tomatic, and that is why they are mostly found incidentally in
appendectomy specimens.

Clinical manifestations often mimic  those of an incarcerated
right inguinal hernia, rendering the correct preoperative diagnosis
very difficult. Diagnosis is, in the majority of cases, intrasurgical.
A clinical diagnosis is made difficult by the fact that in asymp-
tomatic cases, there is no indication that could lead to think of such
positioning of the appendix.
The work has been reported in line with the SCARE 2020 check-
list [5].
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. Case presentation

An 87 years old male patient presented in our surgical emer-
ency department complaining from a 2 week protruding bulge
ccompanied with pain in the right groin. The patient denied any
omiting or nausea. Regarding the history of the patient, he had no
roblems with defecation or micturition. A coloscopy was  last done
efore 8 weeks and it was significant for a generalized diverticulo-
is within the whole colon. Due to atrial fibrillation the patient is
n oral anticoagulant therapy. Clinical examination revealed a clear
ight sided inguinal hernia. The mass was tender by palpation. The
eucocyte count was  14 × 109/L. The failure to reduce the hernie
uggested an entrapment/incarceration with a high strangulation
endency. To prevent lasting damage to the affected tissue and
fter optimizing homeostasis, we arranged an hernioplasty opera-
ion within 24 h. During the operation it showed a pantaloontype
f inguinal hernia.The hernial sac was  found and opened, surpris-

ngly the appendix was within the sac contents (Fig. 1). Beside that
as  detected a complete wall thickening of the Appendix including

he base and proximal coecum as a result of inflammatory changes
r dd Tumor. Based on this local finding we decided to perform

n ileocecal resection followed by a modified Bassini repair of the
osterior wall. Considering the possible contamination, a synthetic
esh was  not applied. The following course of the patient in ward
as  without any complications. Few days later, showed the histo-
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Fig. 1. Appendix inside the hernia sac.
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(AA), with epigastric or periumbilical pain in the lower right por-
Fig. 2. Mucinous adenocarcinoma of the appendix (pT1, Pn0, L0, V0, R0) and low-
grade mucinous neoplasm of appendix (pTis, pN0, L0, V0, R0).

logic finding at the appendix base a Mucinous adenocarcinoma of
the appendix (pT1, Pn0, L0, V0, R0) and low-grade mucinous neo-
plasm of appendix (pTis, pN0, L0, V0, R0) combined with chronic
appendicitis (Fig. 2). The resection margin of 1 cm was tumor
free. After discussing the case of our patient with the colleagues
of the oncology department, a follow up care due regarding the
S3-guidelines in the republic state of Germany.

3. Discussion

Garengeot, in 1731 [6], was the first to describe the occur-
rence of a non-inflamed vermiform appendix in a direct inguinal
hernia sac. The name of the particular type of inguinal hernia
described in this case study is derived from the French surgeon,
Claudius Amyand (1680–1740). He earned a place in the history of
surgery by successfully carrying out, in 1735, the first appendicec-
tomy on a 11-year old child who had an appendicular perforation
located within a strangulated inguinal hernial sac. Amyand’s name
remained unknown during the 19th century, when the practice
of appendicectomy started taking hold. It was thanks to Deaver
that the importance of Amyand’s work in the history of appendic-
ular surgery was finally recognized. According to the said author,

Amyand performed appendicectomy 144 years before the univer-
sally accepted Lawson Tate’s appendicectomy carried out in 1886,
and 150 years before the one performed in the United States by

t
A
a

2

PEN  ACCESS
International Journal of Surgery Case Reports 81 (2021) 105716

all – where the appendix was coincidentally located within a right
trangulated inguinal hernia [7]. It is more common in childhood,
iven that inguinal hernia is, mainly, caused by a persistent patent
rocessus vaginalis. Amyand’s hernia cases have been recorded in
very age, from neonates to elderly [8]. The incidence of Amyand’s
ernia is 1%. The association of Amyand’s hernia with appendicitis is
ven more uncommon, having an incidence of 0,1%. The majority of
ases are right-sided, which is understandable in view of the normal
natomy of the appendix. Additionally, right inguinal hernias are
ore common than the left ones. The suggested explanations for

eft-sided Amyand’s hernia are situs inversus, malrotation, mobile
aecum and excessively long appendix [9]. Nicola et al. and Mahajan
t al. described cases, in which Amyand’s hernia was accompa-
ied with the bladder, ovarian, fallopian tube, omentum, Meckel
iverticulum (Littre’s hernia) [10], or a portion of the circumfer-
nce of the intestine (Richter’s hernia) [11] or Cecum is the organ
hat is most frequently contained within hernia sac [12,13]. The
xact mechanism of appendicitis, within an inguinal hernia is not
ully understood. After a thorough review of the existing literature,
ome opinions are reported below:

Incarceration and subsequent inflammation of the appendix
[14,15].
The presence of the appendix within the hernial sac makes it
more likely to develop adhesions between serous membranes
and hernial sac, with subsequent irreducibility of the hernia,
which would increase the risk of appendix inflammation [16,17].
Contractions of the abdominal muscles can cause intermittent
compression of the appendix, which leads to ischemia of the
appendix, infection and severe inflammation [18].
Inflammatory swelling of the appendix can give rise to a vicious
circle: it makes Amyand’s hernia no longer reducible, thus exac-
erbating the swelling caused by venous stasis and bringing about
a reduced microcirculatory blood flow in the appendix wall, with
subsequent bacterial proliferation and translocation [19,20].

The major complications of Amyand’s hernia include perforation
f the appendix [21], necrotizing fasciitis of the anterior abdomi-
al wall and secondary intestinal perforation. Primary appendiceal
eoplasms are rare, and most (about 85%) are carcinoids. These fol-

ow a benign course, but are considered malignant because they
ave the potential for invasion and metastases [2]. Adenocarcino-
as  of the appendix are even rarer, accounting for 0.2% to 0.5% of all

ntestinal malignancies [1], and 4%–6% of primary appendiceal neo-
lasms [3,4]. Primary appendiceal carcinoma was  first described in
882 by Berger [22], and since then only about 450 cases had been
escribed by 1995 [23]. Appendiceal carcinoids are detected most
ommonly in patients in their 40 s, which is much younger than
he average age compared with other primary malignant appen-
iceal neoplasms [24,25]. The majority of carcinoids is located in
he distal one-third of the appendix, where they are unlikely to
ause obstruction [26,27]. Most patients are asymptomatic, and
hat is why  they are mostly found incidentally in appendectomy
pecimens. Diagnosis is, in the majority of cases, intrasurgical. A
linical diagnosis is made difficult by the fact that in asymptomatic
ases, there is no indication that could lead to think of such posi-
ioning of the appendix. The slight local pain and tenderness are
ather due to the symptoms given by the presence of the inguinal
ernia. Similarly, in symptomatic cases characterized by a severe

nflammatory reaction in the appendix, pain is attributed – though
istakenly, this time – to a supposed strangulation of the hernia.

n many cases, symptoms are the ones typical of acute appendicitis
ion of the abdomen. It has been suggested that the strangulated
A pain tends to be episodic and cramping, as opposed to the dull
nd constant pain which is usually associated with a strangulated
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Table  1
Lossanoff-Basson classification.

Classification Description Surgical management

Type I Normal appendix Reduction or appendectomy
(depending on age), mesh
hernioplasty

Type II Acute appendicitis
localized in the sac

Appendectomy through hernia,
followed by a hernioplasty
without a mesh

Type III Acute appendicitis,
peritonitis

Appendectomy through
laparotomy, followed by a
hernioplasty without a mesh

Type IV Acute appendicitis, Appendectomy, diagnostic
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workup and other procedures
as appropriate

bowel [28]. Leukocytosis and fever are not constantly present. A
differential diagnosis would include strangulated hernia, strangu-
lated omentocele, Richter’s hernia, inguinal adenitis, diverticulitis
of the perforated appendix, orchiepididymitis, hemorrhagic testic-
ular cancer and acute hydrocele [22,28,29]. The literature reports
cases of fortuitous pre-surgical diagnosis made by performing com-
puted tomography on the abdomen. Celik et al. reported cases
where the diagnosis of Amyand’s hernia was made thanks to a pre-
surgical echography, which revealed the presence of the appendix
within the hernial sac [30]. Losanoff and Basson proposed a classifi-
cation scheme to determine the surgical management of Amyand’s
hernia, depending on the status of the appendix (Table 1).

Regarding the treatment of Amyand’s hernias, many authors
suggest that prophylactic appendectomy is not necessary when the
appendix is found without signs of inflammation [31,32]. By con-
trast, other authors suggest that all patients have an appendectomy
because the appendix could reherniate or, especially in younger
patients, cause appendicitis [33,34]. Whether appendicectomy is
carried out or not, the operation further requires to perform a her-
nial plastic surgery, with the possibility to use prostheses. In case
the appendix shows clear signs of chronic appendicitis, there is less
controversy regarding therapeutic practices: due to the tenacious
adhesions developed with the hernial sac, the surgeon is forced
to perform a convenience appendicectomy. This being the case,
authors still agree on the possibility to use prostheses for per-
forming hernial plastic surgery. In the worst case, i.e. when the
operation is carried out in an emergency situation and, instead
of a strangulated hernia, the surgeon finds an inflamed appendix,
it will be necessary to perform appendicectomy through the her-
nial gate. Authors rarely report cases where a further access for
surgery was needed, except for those cases which present concomi-
tant complications such as the development of diffuse peritonitis
or abscesses. In such situations videolaparoscopic surgery would
be of help [34,35]. It is clear that in order to avoid septics, in such
situations it would not be possible to use prostheses to repair the
hernia. As for the use of videolaparoscopic surgery, the diagnostic
importance of this tool is strongly underlined [34,36]. The evidence
concerning hernial repair without mesh in the context of potential
contamination is controversial. A systematic revision carried out by
Hentati et al. and focusing on strangulated inguinal hernia repair
techniques – with and without small bowel resection – shows a
lower wound infection and relapse rate in repairs performed with
mesh than in repairs performed without mesh [37]. Nonetheless,
when it comes to Amyand’s hernias, the majority of authors sug-
gest that appendicectomy and hernia repair without prosthesis
implant be performed, due to the contamination of the operating
field where appendix surgery is performed. The rarity of adenocar-

cinoma of the appendix has made it difficult to amass extensive data
on which to base therapeutic decisions, and it accounts for the lack
of controlled prospective studies. Andersson et al. [38] reported
51 patients with colonictype adenocarcinoma of the appendix:

o
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he five year survival rate among 26 patients treated by appen-
icectomy alone was  46%, compared with 60% in 25 patients who
nderwent right hemicolectomy. Like others, we  think [1,38,41]
hat right hemicolectomy is the treatment of choice for all lesions
hat are invading beyond the mucosa, irrespective of histological
ype or degree of differentiation. In most patients right hemicolec-
omy would be done as a secondary procedure, the primary being
mergency appendicectomy. For lesions confined to the mucosa
carcinoma in situ) some suggest that there is no survival advantage
n performing right hemicolectomy over appendicectomy alone,

hile others recommend right hemicolectomy for all appendiceal
denocarcinomas [41]. The prognosis is unfavourable if cancer is
erforated [39], and appendix adenocarcinoma, among all types
f gastrointestinal tract carcinomas, is regarded as the most likely
o perforate the abdominal cavity [39]. Appendix adenocarcinoma
ften metastasizes in the ovaries, so that some authors recommend
hat bilateral ovariectomy be performed in order to carry out cancer
taging and to eliminate the metastatic diffusion from the ovaries
40].

. Conclusion

Coexistence of a malignancy of the appendix with an Amyand’s
ernia is an unusual condition because neoplasms of the appendix
re very rare. Clinical manifestations often mimic those of an incar-
erated right inguinal hernia, rendering the correct preoperative
iagnosis very difficult. Therefore, a malignancy of the appendix
hould always be in the differential diagnosis of a right inguinal
ass, in order to provide optimum surgical treatment. Adenocar-

inoma of the appendix is extremely rare neoplasm with varied
resentations, and is usually advanced when diagnosed. Right
emicolectomy is the treatment of choice for such tumors.

CARE checklist

The work has been reported in line with the SCARE 2020 check-
ist [5].
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