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INTRODUCTION:  De  Garengeot  hernia  is rare.  Although  previous  reports  have  suggested  various  surgical
options  according  to patient  condition,  comorbidities,  surgeon  preference,  and  clinical  findings  during
surgery,  a treatment  strategy  has  not  been  established.
PRESENTATION  OF  CASE:  An  81-year-old  woman  presented  with  an  irreducible  tender  mass  that  was
subsequently  diagnosed  as  an incarcerated  femoral  hernia  with a subcutaneous  abscess  in the  right
groin.  Intraoperative  findings  revealed  a necrotic  and  perforated  appendix  strangulated  by the femoral
ring  for  which  an  appendectomy  and  herniorrhaphy  was  performed  concurrently  through  the  hernia  sac.
The  subcutaneous  abscess  cavity  was washed  thoroughly  and  a drainage  tube  was  placed  within  it.  The
patient  recovered  uneventfully.
DISCUSSION:  We  suggest  that  the approach  through  the  inguinal  incision  in  both  appendectomy  and
ppendectomy
cVay’s technique

herniorrhaphy  with  drainage  may  be useful  in  avoiding  intra-abdominal  contamination  in cases  of de
Garengeot  hernia  with  subcutaneous  abscess.
CONCLUSION:  Here,  we described  a case  of  de  Garengeot  hernia  with  a subcutaneous  abscess  in  the  groin.
Clinicians  should  consider  de  Garengeot  hernia  in  patients  with  a  groin  hernia,  make  an  early  diagnosis,
and  promptly  provide  surgical  treatment  to reduce  the risk of  complications.

© 2017  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

De Garengeot hernia, a femoral hernia containing the vermiform
ppendix, is rare [1]. Preoperative diagnosis of de Garengeot her-
ia is very difficult because it lacks specific symptoms or imaging
ndings; thus, it is often diagnosed during the surgery following
he diagnosis of atypical incarcerated femoral hernia involving any
art of the bowel [2].

The optimal treatment strategy for de Garengeot hernia has
ot been established, possibly due to its rarity. The use of pros-
hetic mesh in hernia repair and appendectomy of a non-inflamed
ppendix remains controversial [3,4], and previous reports sug-

ested various surgical options: laparoscopic or open hernia repair,
ith or without mesh, with or without appendectomy determined

ccording to intraoperative findings, status, comorbidities, and pre-
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vious abdominal surgeries [3,5–7]. Moreover, there are few reports
of de Garengeot hernia with groin subcutaneous abscess [6].

Here we  report a case of de Garengeot hernia with perforated
appendicitis and groin subcutaneous abscess. This work has been
reported in line with the SCARE criteria [8].

2. Presentation of case

An 81-year-old woman with hypertension, dementia, and a
history of hysterectomy for uterine prolapse was admitted for eval-
uation of right groin pain, difficulty in walking, and fever (38.0 ◦C).
These symptoms started 4 days prior to admission. She had neither
abdominal pain nor nausea (vomiting), indicating appendicitis or
bowel obstruction. On physical examination, an irreducible mass
with tenderness bulged out (6 cm in size) and was  located inferior
and outer side than the pubic tubercle in the right groin. Moreover,

redness and swelling of the skin were evident from the right groin
to the anterior portion of the femoral region (Fig. 1A). The labora-
tory data were as follows: white blood cell count, 8900/�L  (normal
range, 3400–9500/�L); and C-reactive protein level, 7.68 mg/dL
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Fig. 1. Physical findings and ultrasonographic image.
(A) An irreducible mass with tenderness bulged out (6 cm in size) and was located inferior and outside the pubic tubercle in the right groin. Redness and swelling of the skin
were  revealed from the right groin to the anterior portion of the femoral region. (B) A tubular blind-ended structure (white arrows) medial to the femoral artery and vein.
The  femoral vein was  displaced. FA, femoral artery; DFA, deep femoral artery.

Fig. 2. Computed tomography image.
(A) Contrast-enhanced computed tomography (CT) scan in horizontal view revealing a tubular structure passing through the inside of the right femoral artery (white arrows).
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B)  The CT scan in horizontal view revealing a gas-filled subcutaneous abscess that 

egion (white arrow heads). (C) A schema of reconstructed CT images parallel to t
ubcutaneous gas-filled abscess (white arrow heads).

normal range, <0.5 mg/dL). Ultrasonography revealed a tubular
lind-ending structure medial to the femoral artery and a displaced
emoral vein (Fig. 1B). An incarcerated femoral hernia involving any
art of the bowel was suspected. Abdominal contrast-enhanced

omputed tomography (CT) revealed a tubular structure passing
hrough the inside of the femoral artery. Moreover, a subcutaneous
as-filled abscess was adjacent to the tip of the structure and spread
o the anterior portion of the femoral region (Fig. 2).
djacent to the tip of the structure and spread to the anterior portion of the femoral
oral canal. (D) The reconstructed CT images in the 8th section of (C) showing a

Under the diagnosis of an incarcerated right femoral hernia
involving the perforated bowel and groin subcutaneous abscess,
the patient consented to undergo emergency surgery. The inguinal
canal was  opened using the anterior approach and the posterior

wall was  transected to reach the preperitoneal space. The hernia
sac was irreducible and strangulated by the femoral ring. When the
inguinal ligament was amputated to open the femoral ring, pus was
drained, and the contaminated and decaying hernia sac that con-
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Fig. 3. Intraoperative and macroscopic findings.
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A and B) Strangulated hernia sac containing the necrotic and perforated appendix. (
echnique after appendectomy through the hernia sac. (E) The incarcerated append
he  wall.

ained the necrotic perforated appendix was revealed (Fig. 3A–C).
n appendectomy was performed through the hernia sac and the

emoral hernia was repaired using McVay’s technique (Fig. 3D).
he subcutaneous abscess cavity was washed thoroughly and a
rainage tube was placed. Escherichia coli and Bacteroides fragilis
ere isolated from the pus. Pathological examination revealed gan-

renous appendicitis: the incarcerated appendix tip had marked
schemic and necrotic changes with thrombosis throughout the
hickness of the wall (Fig. 3E). We  carefully monitored the post-
perative course owing to the advanced age of the patient. The
atient recovered uneventfully and was discharged 14 days post-
peratively. Two  years after the surgery, she is alive and has no
vidence of hernia recurrence.

. Discussion

De Garengeot hernia, defined as a femoral hernia containing a
ermiform appendix [1], was first described by Rene Jacques Crois-
ant De Garengeot in 1731. This entity is rare, reportedly occurring
n only about 1% of femoral hernia cases [9]. Moreover, de Garen-
eot hernia with acute appendicitis is extremely rare, constituting
.08–0.13% of acute appendicitis cases [10]. It is more common in
omen, especially postmenopausal women, and often occurs on

he right side [11].
The occurrence of bowel obstruction is rare because only the

ppendix is incarcerated in de Garengeot hernia. Affected patients
o not usually have typical symptoms of peritonitis but rather local
igns such as erythema and tenderness of the groin because the

ight femoral ring that isolates the appendix from the peritoneal
avity prevents the inflammation from spreading throughout the
ntire intraperitoneal space [3]. The absence of typical clinical
ymptoms may  prevent the preoperative diagnosis of de Garen-
 subcutaneous abscess cavity in craniocaudal view. (D) Hernia repair with McVay’s
had marked ischemic and necrotic changes with thrombosis in the full thickness of

geot hernia. Most cases of an obtained preoperative diagnosis of
de Garengeot hernia have been diagnosed by CT. The following CT
findings may  help in the diagnosis: a tubular blind-ended structure
within a femoral hernia and a low positioned cecum [11,12].

Although the optimal treatment strategy for de Garengeot her-
nia has not been established due to its rarity, emergency open
appendectomy and herniorrhaphy were performed concurrently
through the same inguinal incision as mentioned in most previous
reports [11]. The use of prosthetic mesh in hernia repair has been
avoided in a contaminated field to prevent infection in cases of
abscess or perforation. On the other hand, some reports described
that it is possible to use prosthetic mesh in hernia repair when there
are no signs of abscess or perforation regardless of appendicular
inflammation [10,13].

De Garengeot hernia with a concurrent groin subcutaneous
abscess is extremely rare. To the best of our knowledge, there
was only one previous report [6], in which the hernia was  treated
with laparoscopic appendectomy and open herniorrhaphy using
the inguinal approach. Moreover, there are increasing reports
of the usefulness of the laparoscopic approach including laparo-
scopic appendectomy followed by laparoscopic or open hernia
repair [4,6,14]. Some authors have recommended the laparoscopic
approach for the diagnosis and repair of groin hernias with an
atypical presentation or when the contents of the hernia cannot
be determined using clinical or radiological exams [6,14]. How-
ever, the laparoscopic approach may  have a risk of intra-abdominal
contamination when the incarcerated appendix is released unex-
pectedly in cases of subcutaneous abscess. In this case, the hernia
was treated with open appendectomy and herniorrhaphy through

the same inguinal incision. A drainage tube was  placed into the
subcutaneous abscess cavity and the patient’s postoperative course
was uneventful. We suggest that the approach through the inguinal
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ncision in both appendectomy and herniorrhaphy with drainage
ay  be better for avoiding intra-abdominal contamination in such

ases.
Reported postoperative infection rates have reached 29%, while

evere complications such as necrotizing fasciitis and death have
arely been described. Wound complications were particularly
elated to older age, delayed diagnosis, and poor nutritional sta-
us [3,5]. In our case, early diagnosis and treatment might have
ontributed to the uneventful postoperative course of our elderly
atient.

. Conclusion

This case involved a de Garengeot hernia with concurrent groin
ubcutaneous abscess. Clinicians should consider de Garengeot
ernia in patients with groin hernia, make an early diagnosis, and
romptly provide surgical treatment to reduce the risk of compli-
ations.
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