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SUMMARY
De Garengeot hernia is a rare clinical entity defined as
the presence of a vermiform appendix within a femoral
hernia sac. A 50-year-old woman presented to the
emergency department with a painful lump over her
right groin region. A bedside ultrasound was performed
and soft tissue lesion was suspected. CT was performed
and revealed a swollen tubular structure with fat
stranding within the mass. De Garengeot hernia with
acute appendicitis was diagnosed preoperatively, and an
emergency appendectomy and hernioplasty were
performed. Although it is usually an incidental finding
during hernioplasty, De Garengeot hernia should be
considered in the differential diagnosis of patients with
an incarcerated femoral hernia. Mesh repair can be
performed depending on the clinical situation. We report
a rare case of incarcerated femoral hernia with acute
appendicitis that required early surgical management to
avoid associated complications.

BACKGROUND
A femoral hernia presents as a sac protruding
through the femoral triangle below the inguinal
ligament and is incarcerated in more than half of
these patients. Owing to the narrow and rigid ring,
the hernia has a high risk of incarceration and
strangulation.1 De Garengeot hernia, named in
1731 after the Parisian surgeon Rene Jacques
Croissant De Garengeot (1688–1759), is defined as
a vermiform appendix located within a femoral
hernia sac with or without inflammation.2 In 1785,
the first appendectomy in an incarcerated femoral
hernia was performed by Hevin.1 Abnormal
implantation of the appendix in the caecum leading
to a pelvic appendix or a large caecum with
increased mobility extending into the pelvis can
further lead to incarceration of the appendix in a
femoral hernia sac, and both are considered in the
pathogenesis of De Garengeot hernia. It is a rare
clinical entity with fewer than 100 cases reported,
of which less than 15 cases have been diagnosed by
preoperative CT imaging.3 4 To the best of our
knowledge, this is the second case of De Garengeot
hernia reported from Asia. Because early recogni-
tion of this clinical condition is important to avoid
subsequent complications, we report this rare case
of incarcerated femoral hernia with acute
appendicitis.

CASE PRESENTATION
A previously healthy 50-year-old woman presented
to the emergency department with a 4 h history of
sudden onset of a painful lump over her right groin

region. On clinical examination, a fixed, firm,
round, irreducible, tender mass approximately
3×5 cm in diameter, and located lateral and infer-
ior to the pubic tubercle, was found. No erythae-
matous changes, abrasion or purulent discharge
was seen. The patient did not report of abdominal
pain in the right lower quadrant, nausea, vomiting,
fever or diarrhoea. An old surgical scar located on
the right lateral to the pubic tubercle was noted,
and, according to the patient, was the result of
resection of a skin lesion.

INVESTIGATIONS
On auscultation, bowel sounds were neither
increased nor decreased. The entire abdomen was
soft and non-tender. Vital signs evaluation revealed
a temperature of 36.8°C, blood pressure of 149/
96 mm Hg, heart rate of 90 bpm and respiratory
rate of 20 breaths per minute. All laboratory results
were within normal limits, including a white cell
count of 6.6×109/L without a predominance of
neutrophils and a C reactive protein (CRP) of
<0.1 mg/dL.

DIFFERENTIAL DIAGNOSIS
A bedside sonogram was performed and a soft
tissue mass was suspected. Thus, there was a possi-
bility of the lesion being more than an incarcerated
inguinal hernia, and of it being a malignant or
benign tumour. Therefore, a further CT scan was
performed to determine the differential diagnosis
and subsequent treatment plan. It revealed one
tubular structure extending from the caecal base
into the groin mass (figure 1). De Garengeot hernia
was diagnosed.

TREATMENT
The preprocedural CT confirmed the diagnosis
before surgery. We decide to conduct surgery based
on our previous experience and because it would
provide the best outcome: appendectomy for acute
appendicitis and hernioplasty for femoral hernia.
The patient immediately received intravenous

fluid and antibiotics (cefazolin, 1.0 g; gentamycin,
80 mg; and metronidazole, 500 mg) and was taken
into the operating room. Under general anaesthesia,
a groin exploration was performed through a lower
inguinal incision. When the hernia sac was opened,
an inflamed and gangrenous appendix protruding
through the femoral sac was seen (figures 2 and 3).
A turbid fluid collection was also seen, but no
obvious perforation was noted. The rigid femoral
ring was identified. A routine appendectomy was
performed through the femoral sac after the
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caecum and base of the appendix were identified. The femoral
sac was transfixed with 2–0 Prolene. No mesh was used due to
the possibility of a deep wound infection. The hernia defect was
repaired with a non-absorbable suture using the McVay tech-
nique. The wound was closed in layers using absorbable sutures
for the deep subcutaneous tissues and 3–0 Nylon for the skin.
No complication, such as wound infection, pain or sepsis, was
noted. The treatment outcome was assessed when the patient
revisited the outpatient department of our hospital.

OUTCOME AND FOLLOW-UP
Histological examination revealed congestion of the appendix
and haemorrhage in the periappendiceal soft tissue. The neutro-
philic infiltration was inconspicuous. The postoperative course
was uneventful, and the patient was discharged on postoperative
day 4. She returned to the outpatient department 1 week later
for suture removal, and no wound infection or other complica-
tion was found.

DISCUSSION
Femoral hernias account for <10% of all hernias.5 De
Garengeot hernia is rare, accounting for 0.8–1% of femoral
hernias.2 De Garengeot hernia should not be confused with
Amyand’s hernia, in which the appendix lies within the inguinal
hernia sac.6

Because it is a subgroup, the female-to-male incidence ratio of
De Garengeot hernia is the same as for femoral hernia (3:1,
female:male).4 The high prevalence among women has been
attributed to body changes during pregnancy. Other risk factors
include increased intra-abdominal pressure, smoking, advanced
age and collagen disease.4 Most De Garengeot hernias occur on
the right side.4

The rarity of De Garengeot hernia may be attributed to ana-
tomic position and rotation of the bowel, or to anatomic vari-
ation in caecal mobility. It has been suggested that a very large
caecum that expands into the pelvis can cause the appendix to
enter a hernia sac.7 There are several theories about the cause
of appendicitis. Some suggest that intraluminal obstruction initi-
ates inflammatory changes in the appendix leading to subse-
quent migration of the appendix into the hernia sac. However,
others suggest migration of the appendix is the initial event,
and the narrow rigid neck of the femoral sac causes incarcer-
ation and strangulation of the appendix.8 This seems consistent
with our patient because no obvious intraluminal obstruction
was noted and haemorrhage in the periappendiceal soft tissue
was present.

These patients usually present to the emergency department
reporting of a several-day history of a painful, irreducible groin
lump with local erythaematous changes. Most do not have
abdominal pain, nausea, vomiting, diarrhoea or abdominal full-
ness. Physical examination may reveal an elevated body tem-
perature, tachycardia and hypotension. Laboratory findings
often show an elevated white cell count and CRP.1 3–20

Most De Garengeot hernias are diagnosed intraoperatively.
Only 15 cases, including this one, in which the diagnosis was
performed by preprocedural CT, have been reported, and only

Figure 1 Contrast-enhanced CT scan of the abdomen. (A) Axial view: tubular structure containing gas within the femoral mass located lateral and
inferior to the pubic tubercle; (B) Coronal view: tubular structure extending from the caecal base; (C) Coronal view: swelling of a tubular structure
with mild fat stranding.

Figure 2 A grossly gangrenous and inflamed appendix grasped with
Babcock forceps, and a thickened hernia sac grasped with mosquito
forceps.

Figure 3 Resected appendix with gross gangrenous and inflammatory
changes.
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two cases are reported to have been diagnosed by sonogram.5 14

Thus, an appropriate diagnostic imaging study should be per-
formed preoperatively to determine the differential diagnosis of
an inguinal mass, which may include neoplasm, inflammatory
conditions, hernia and vascular lesions.21 Abdominal radio-
graphs may be used to exclude intestinal obstruction. Sonogram
is helpful for identifying soft tissue lesions or fluid collection.4

CT has been proven to the most useful tool and to have the
highest sensitivity and specificity for diagnosing De Garengeot
hernia.3 The findings of a low-positioned caecum with a
blind-ended tubular structure within the hernia sac and strand-
ing of nearby fat on CT scan reportedly have 98% sensitivity
and specificity16 for diagnosing or ruling out appendicitis within
a hernia sac. The CT image also provides additional information
about what might be encountered during surgery.12

Currently, treatment of this disease is emergency surgery.
Owing to the rigid ring of the femoral hernia, a limited surgical
approach is preferred in order to confine the infection within
the hernia sac and avoid peritoneal contamination once perfor-
ation or abscess formation is noted. Thus, in the majority of the
literature, a low-curved inguinal approach is the preferred
method and provides adequate exposure.7 Occasionally, a
midline or McBurney incision is needed for exposure of the
caecal base. Total laparoscopic appendectomy accompanied by
hernioplasty, using either a total extraperitoneal approach or
transabdominal preperitoneal approach, has been reported.22

However, more studies comparing laparoscopic to open surgical
techniques are needed to determine its advantages and disad-
vantages. The major complication of De Garengeot hernia
repair is wound infection, which has been reported to occur in
14–29% of cases.1 Thus, whether or not to use mesh has
become an issue in past decades. Currently, the consensus is that
mesh repair is an acceptable option if there is no perforation or
abscess formation. Wound infection has been related to delayed
diagnosis and treatment, and is often seen in elderly patients.23

Rare but serious complications, such as necrotising fasciitis and
death, have been reported.1

Learning points

▸ De Garengeot hernia is the presence of the appendix
(normal or inflamed) within a femoral hernia sac.

▸ It can be diagnosed when a CT scan is performed to
determine the differential diagnosis of an acute groin mass.
Most commonly, however, it is diagnosed intraoperatively.

▸ Once diagnosed, an early operation should be performed to
avoid serious complications and morbidity.
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