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Abstract
A De Garengeot hernia is a rare subtype of a femoral hernia which contains the appendix.
Preoperative diagnosis is challenging and most are diagnosed intraoperatively. There is
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We present two cases of De Garengeot hernias with perforated appendicitis, with the goal of
emphasizing our surgical technique. In both cases, diagnostic laparoscopy was performed prior
to laparoscopic appendectomy and subsequent open femoral hernia repair. This provided
excellent visualization to fully evaluate the anatomy and pathology to determine the optimal
surgical approach prior to proceeding with the repair.

After gaining experience with our two cases, we advocate for initial diagnostic laparoscopy to
fully evaluate the anatomy and accurately diagnose the pathology to determine the ideal surgical
approach. Laparoscopic appendectomy followed by either laparoscopic or open primary hernia
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repair without mesh allows for optimal visualization and infection control for a De Garengeot
hernia with acute appendicitis.
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A De Garengeot hernia is a rare subtype of a femoral hernia which contains the appendix and
accounts for 0.5-1% of all femoral hernias [1]. One theory suggests that the presence of a large
and mobile cecum causes pressure on the appendix through the femoral canal [1]. This is
distinguishable from an Amyand hernia, in which the appendix is contained in an inguinal

(https://creativecommons.org/li
censes/by/4.0/).

hernia [2]. De Garengeot hernias are more common in women, presenting at an average age of
70 years, most commonly with a tender bulge in the groin and likely related to obesity [3]. Other risk factors include smoking,
constipation and pregnancy-related changes [4]. Preoperative diagnosis is very difficult and most cases are diagnosed
intraoperatively. A Computed Tomography (CT) scan can be useful in helping to identify a De Garengeot hernia, but it has been
shown to have low sensitivity [3]. Due to the rarity and variability of the pathology, there is currently no standard surgical
approach to treatment.

Case Report

We are presenting two cases of a De Garengeot hernia with perforated appendicitis, with the goal of emphasizing our surgical
technique. In both cases, diagnostic laparoscopy was performed prior to proceeding with laparoscopic appendectomy and
subsequent open femoral hernia repair. This provided excellent visualization to fully evaluate the anatomy and pathology to
determine the optimal surgical approach prior to proceeding with the repair.
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In the first case, a 76-year-old female with a past medical history of hypertension and a symptomatic right inguinal hernia
presented to the Emergency Department (ED) with right lower quadrant abdominal pain and an acutely painful protrusion in
the right groin, increasing in size. The patient was afebrile with stable vital signs and a leukocyte count of 10 K/mcL. On physical
exam, a significantly tender irreducible mass was palpable in the right groin and abdominal exam was benign. CT scan revealed
a 3.8 cm x 2.7 cm complex fluid collection in the right groin with the appendix protruding through the inguinal canal, suggestive
of an Amyand hernia with perforated appendicitis. A diagnostic laparoscopy was performed, with findings of an incarcerated
right femoral hernia containing the necrotic distal tip of the appendix and ischemic mesoappendix. Laparoscopically, the
appendix was reduced from the hernia sac and an appendectomy was performed. The remaining inguinal fluid collection was
opened with an oblique incision through the overlying skin. Purulent fluid was immediately evacuated and the cavity was
debrided. The hernia sac was reduced and fixed to the anterior abdominal wall under direct laparoscopic visualization. The
patient tolerated the procedure well and was discharged on post-operative day three. The inguinal incision healed by secondary
intention with daily packing. There were no post-operative complications or recurrences after one year of follow-up care.

In the second case, a 68-year-old female with a past medical history of endometriosis and diverticulosis presented to the ED with
right lower quadrant abdominal pain, nausea, vomiting and a painful protrusion in the right groin for 1 week. The patient
reported a history of intermittent pain in the right groin, which was diagnosed as chronic appendicitis. She completed a course
of oral antibiotics without improvement. Outpatient CT revealed findings suspicious for ruptured appendicitis within a right
inguinal hernia sac (Fig. 1) and the patient was sent to the ED. She was found to have an exquisitely tender mass in the right
groin with associated cellulitis and a leukocytosis of 20 K/mcL. The patient was taken to the operating room for suspected
perforated appendicitis within an Amyand hernia. Diagnostic laparoscopy was performed and the patient was found to have a
large incarcerated phlegmonous appendix within a right femoral hernia, which also contained an incarcerated lipoma and a
small abscess. Gentle traction was placed on the cecum and the appendix was reduced from the femoral hernia (Fig. 1).
Laparoscopic appendectomy was performed and the pelvis and right gutter were copiously irrigated. A drain was placed and
incisions were closed. Subsequently, a 3.5 cm oblique incision was made for open exploration of the right groin. The femoral
hernia lipoma was removed and the abscess was drained. The surgical site was copiously irrigated and packed with iodoform.
Pathology revealed (1) severe acute gangrenous appendicitis with focal rupture and (2) right femoral hernia sac and lipoma with
fibrosis and chronic inflammation. The patient was discharged on post-operative day four with a 14-day course of outpatient IV
ceftriaxone. There were no post-operative complications or recurrences after three years of follow-up care.

Figure 1: CT image of the incarcerated inflamed appendix within a right femoral hernia (A); Intraoperative laparoscopic view

(B).

The unusual finding of the appendix within a femoral hernia was first described by Rene Jacques Croissant de Garengeot in 1731
[5,6]. Since then, slightly over 400 cases have been reported worldwide and the incidence of appendicitis in such cases is
exceedingly rare (0.08-0.13%) [6,7]. Due to the frequently atypical presentation with equivocal imaging studies, diagnosis is
challenging and often delayed, with most diagnoses only made intra-operatively. Based on current literature, CT scan has proven
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to be the most useful pre-operative diagnostic study, although radiological differentiation of a De Garengeot hernia from other
groin hernias requires a highly experienced radiologist and, in many cases, an accurate diagnosis is not able to be established by
CT [5, 8-10]. Multiplanar reconstructions, coronal and sagittal, can further aid in pre-operative identification and could provide
a more accurate diagnosis [9,10].

Discussion

Due to case rarity, the elusive preoperative diagnosis and variable inflammatory status of the appendix, there is no consensus
on optimal surgical management. Reduction of an incarcerated or strangulated femoral hernia can be quite difficult due to the
small size of the femoral hernia neck. Some techniques therefore require instrumental stretching of the orifice and opening of the
inguinal or lacunar ligament, although these approaches significantly increase the possibility of recurrence and trauma to the
appendix [11]. Most cases have been reported as simultaneous appendectomy with primary hernia repair, using an open anterior
approach through the groin [5,6].

As proven beneficial in our two cases, we advocate for the use of initial diagnostic laparoscopy. Transabdominal Pre-Peritoneal
(TAPP) method is preferred to that of Total Pre-Peritoneal Technique (TEP) as it provides better visualization and permits early
diagnosis. This allows the surgeon to fully evaluate the anatomy and pathology to determine the optimal surgical approach.
TAPP allows for simultaneous appendectomy and hernia sac repair with or without mesh. In several cases that started with an
open inguinal approach, laparoscopic appendectomy was subsequently required due to the inability to adequately access the
cecum through the inguinal incision [5,11-15]. Furthermore, by performing initial diagnostic laparoscopy and subsequent
laparoscopic appendectomy, we were able to remove the infectious appendix and copiously irrigate the peritoneum prior to
open exploration of the groin, which we believe reduced the risk of infection spread.

Our approach to femoral hernia repair was individualized to each patient case. In our first case, we performed primary
herniorrhaphy via laparoscopic approach and in our second case we repaired primarily via the inguinal incision. Either approach
is reasonable depending on the surgeon’s expertise and the anatomical pathology. It has been well documented in the literature
that synthetic mesh is not recommended in the case of acute appendicitis due to the high risk of infection [16]. However, many
cases have been reported which successfully reduced a normal appendix and subsequently used synthetic or biological mesh for
repair to reduce recurrence rates [5,12,17].

Conclusion

In conclusion, De Garengeot hernias are exceptionally rare and often diagnosed intraoperatively, so a high degree of clinical
suspicion is required for preoperative diagnosis. There are few cases and no clear consensus in the literature on the most
appropriate surgical approach. After gaining experience with our two cases, we advocate for initial diagnostic laparoscopy to
fully evaluate the anatomy and accurately diagnose the pathology to determine the ideal surgical approach. Laparoscopic
appendectomy followed by either laparoscopic or open primary hernia repair without mesh allows for optimal visualization and
infection control for a De Garengeot hernia with acute appendicitis.
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