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with transabdominal closure
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Abstract

Transversus Abdominis plane block

Incarceration of the appendix within a femoral hernia is a rare condition of abdominal wall hernia about 0.1 to
0.5% in reported femoral hernia [1]. We report a case of a 56-year-old female whose appendix was trapped in the
right femoral canal. There are few reports in the literature on entrapment of the appendix within a femoral hernia.
The management of this condition includes antibiotics, drainage appendectomy, hernioplasty and mesh repair.
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Introduction
Femoral hernias constitute a minority of abdominal wall
hernias and are more common in women [2]. An entrap-
ment of the appendix into the femoral hernia is called
a de Garengeot hernia, which was named after Rene
Jacques Croissant de Garengeot (1688—1759), a French
surgeon, who first reported this pathology in 1731 [3].
Amyand’s hernia is another rare hernia that the appen-
dix entrapped in the inguinal sac and predominance
in man and should not be confused with this hernia
(Table 1). In 1735, Claudius Amyand (1660-1735), a sur-
geon in England, performed the first successful appen-
dectomy on an 11-year-old boy with a perforated, acutely
inflamed appendix within the right scrotal sac [4].
Clinical experience and a literature review provided
limited information on this problem and its manage-
ment. There were about one hundred cases in a search
on Pubmed. There was only an analysis of this problem,
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Table 1 Comparison of De Garengeot Hernia and Amyand’s

Hernia
De Garengeot hernia Amyand’s
Hernia
Orifice Femoral canal Inguinal canal
Incidence 0.1-5% of femoral hernia 1% of inguinal
hernia
Sex Female Male

Fig. 1 Axial plane of multidetector computed tomography image. A di-
lated appendix entrapped in femoral canal and some fluid collection

which reported that clinical presentation, laboratory and
plain radiological investigations might not facilitate the
diagnosis and surgical approach was also unconcluded.
[5] and a review article concluded a classification [6]. The
mesh placement is under debate [1, 5-7].

We herein report a patient with an inflamed appendix
causing by incarcerated right femoral hernia and success-
ful management with laparoscopic appendectomy and
transabdominal closure with suture.

Case report

A 56-year-old woman presented to the emergency
department with a 3-day history of dull pain over the
right lower quadrant which was shifted from peri-umbi-
licus initially associated with a bulge mass in the right
groin area which was not enlarged with cough, standing
or weight-bearing. She had undergone laparoscopic com-
plete extraperitoneal inguinal hernia repair 3 years previ-
ously in other hospital. According to her statement, there
was a mesh placement on right side and simple repair at
left side. She denied other medical diseases except uter-
ine myoma about 2 to 3 cm under regular follow-up at
gynecology. Her vital signs were normal, and she was afe-
brile. On physical examination, there was a right-groin
protruding mass below the inguinal line and a positive
Mcburney’s sign. Laboratory data demonstrated leukocy-
tosis (10.12*1073/uL, normal range 6 ~10*1073/pL) with
neutrophil predominance (83.3%). Abdominal computed
tomography showed a right femoral hernia incarcerated

Page 2 of 4

Fig. 2 Coronal plane of multidetector computed tomography image.
Another plane of entrapped appendix and fat stranding at right lower
abdomen

Fig. 3 Round, aperistaltic, noncompressible and dilated appendix; dis-
tinct appendiceal wall layers; periappendiceal fluid collection; and wall
thickening on sonography

by appendix with appendix dilatation (8.9 mm), fat
stranding and some fluid collection in the right inguinal
region (Figs. 1 and 2).

The patient received endotracheal general anesthesia
and a transversus abdominis plane block after discus-
sion with anesthesiologist at anesthesia assessment. The
sonography findings included a round, aperistaltic, non-
compressible and dilated appendix, distinct appendiceal
wall layers, periappendiceal fluid collection and wall
thickening (Fig. 3). During laparoscopy, the distal part
of appendix is gangrenous and middle part of appendix
incarcerated inner ring of right femoral canal (Fig. 4),
and left inguinal area was also checked without abvious
finding Appendectomy was performed after reduction.
The right femoral peritoneum of the internal ring was
closed with a primary suture. The pathology revealed
acute suppurative appendicitis with acute serositis. Our
patient was treated with antibiotics, flomoxef, and drain-
age of the abdominal fluid collection. The analgesics were
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Fig. 4 View of laparoscopy. Middle appendix incarcerated inner ring of
femoral canal

prescribed orally and she only took twice pills during
hospitalization. She felt better than previous TEP gen-
erally. She started normal diet per os on postoperative
day 1. There was no significant abdominal fluid drainage.
There was no abdominal symptom such as pain or nau-
sea. The laboratory data revealed no abvious inflamma-
tion by decreased number of white blood cells and level
of C-reactive protein. She was discharged 4 days after
successful appendectomy and hernia repair. She was seen
at the surgical outpatient clinic 2 weeks later with a clean,
well-healed surgical scar. There was no erythema at groin
area or protruding mass at low abdomen.

Discussion

Femoral hernia is a less common type of abdominal wall
hernia [1, 2, 7]. Protrusion of the appendix in the femo-
ral hernia area is called a de Garengeot hernia. In 1731,
Rene Jacques Croissant de Garengeot, a French surgeon,
first reported this pathology in a 55-year-old woman who
developed this disease after lifting weights [3].

The incidence of De Garengeot hernia is approxi-
mately 0.1-5% of reported femoral hernias and 0.1% of
acute appendicitis [1]. De Garengeot hernia is more com-
mon, as anticipated, in women compared with Amyand’s
hernia, which is more often seen in men [8] (Table 1).
Patients with a history of inguinal hernia repair are more
prone to De Garengeot hernia [9]. This hernia may be
incarcerated by completely healthy, inflamed, infected,
unruptured, ruptured, or incarcerated appendix [5, 6].
The chief complaints related to this disease include groin
tenderness combined with a tender irreducible bulge in
the femoral area [5]. Groin erythema was seen in 33%
of patients and may indicate a ruptured appendix or
abscess [6]. Other presentations may be fever, vomiting,
and intestinal obstruction according to the condition of
the appendix (healthy, inflamed, infected, unruptured,
ruptured, or incarcerated). Abdominal pain was a minor
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Table 2 Classification of De Garengeot Hernia by Guenther et

al. [6]
Class Description
1 Normal appendix
2
2A Appendix with inflammation, erythema, or congestion
2B 2A and erythema of the cecum or other part of the
large or small intestine
3
3A Appendix with isolated necrosis at the tip
3B Whole appendix with necrosis
4 Appendix with necrosis and necrosis of the cecum or
other part of the large or small intestine
5 Appendix with rupture, abscess, or fistula

complaint. In some ruptured cases, there is still a lack of
abdominal symptoms, which may be explained by the
restricted space of the femoral canal. These symptoms
make the diagnosis of De Garengeot hernia difficult, as
it mimics incarcerated hernia. Abdominal examination,
laboratory tests and plain roentgenograms do not aid the
differential diagnosis [1, 5, 6, 8]. Abdominal computed
tomography (CT) is helpful for diagnosing acute abdom-
inal pain. Takemuraet al. first reported a De Garengeot
hernia before surgery on CT [10], which provides a direct
view of the appendix in the femoral area. Sonography was
also useful for making this diagnosis. The hernia appears
as a blind-ended tubular structure with thickened walls
on sonography [8].

Losanoff reported a classification system for Amyand’s
hernia according to the status of the appendix, and intra-
abdominal pathology and has been proposed to guide
treatment [11]. Amyand’s hernia classification may not
be useful for De Garengeot hernia because the opening
of the femoral canal is smaller than the inguinal sac [12]
and prevents the spread of infection. Guenther et al. [6]
described a classification (Table 2) for De Garengeot her-
nia and may be used for the surgical management of De
Garengeot hernia.

Although open surgery is considered the standard pro-
cedure in emergency conditions, there have been sev-
eral reports regarding the laparoscopic approach [7, 13].
When a ruptured appendix and abscess are seen on CT
and local erythema is present, the laparoscopic approach
may provide inadequate infection control in the groin [6].
Guenther et al. [6] recommended that cases classified as
Class 2 or higher should undergo appendectomy. Mesh
repair of femoral hernia is associated with a lower recur-
rence rate than that related to simple repair [14]; thus,
mesh placement should be considered to lower the risk of
contaminating the field [5, 6].

In our patient, her inflamed appendix entrapped in
femoral canal not in inguinal sac, typical type of De
Garengeot hernia not Amyand’s hernia. Her risk factors
such as female, previous same side hernia repair were
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comparable to our literature review. Our patient has no
groin tenderness or erythema which indicated unrupture
or not severe inflamed appendix. According to Guen-
ther’s classification, she had De Garengeot hernia class 2B
due to inflamed appendix and terminal ileum [6]. Appen-
dectomy is recommended but mesh repair is uncon-
cluded while most surgeons preceded primary suture via
open repair. Because of previous left inguinal hernia and
unruptured appendix, we used transabdominal approach
which is able to exam the rest of the abdomen.

Though there was low risk of mesh infection at class
2 A and improvement of aseptic technique, surgical
technique, the peri- and post-operative care of patients
and easy utility of advanced diagnosis tool such as CT
and sonography, mesh placement may consider using in
higher classification after shared decision-making about
infection and further hernia recurrence.

Conclusion

A right femoral hernia caused by an inflamed appendix
is relatively rare. It is important for physicians to care-
fully examine the appendix before appendectomy and
estimate the necessity of mesh repair depending on infec-
tion status of the vermiform appendix. Understanding
this unusual femoral hernia may facilitate further clinical
thinking about surgical approach and mesh placement in
the future.
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