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Abstract

BACKGROUND

An incarcerated hernia is a common cause of acute abdominal pain. There are
various types of incarcerated hernias, including incarcerated hernias of the
appendix. These hernias are often complicated by appendiceal inflammation,
necrosis, and suppuration, which affect the outcome of surgical repair. A De
Garengeot hernia is a femoral hernia that contains the appendix. This type of
hernia has a low incidence. When a De Garengeot hernia is clinically suspected,
emergency surgical treatment should be performed as soon as possible.

CASE SUMMARY

A 59-year-old man was admitted to the hospital with a painful right inguinal
mass that had suddenly developed 6 hours earlier. Physical examination revealed
a4 cm x 2 cm palpable mass in the right groin. The mass was hard and could not
be reduced due to tenderness. It did not descend into the scrotum. B-ultrasound
revealed an incarcerated hernia. During surgery, the hernia was found to contain
the appendix, which exhibited distal avascular necrosis. A De Garengeot hernia
was diagnosed according to the classification criteria of this type of inguinal
hernia. Laparoscopic reduction of the incarcerated hernia, appendectomy, and
small-incision femoral hernia repair were performed in the emergency
department, and cefuroxime was administered as anti-infection therapy for 2 d
postoperatively. After treatment, the patient had no abdominal pain or infection
and was discharged on postoperative day 4. He had no recurrence of the inguinal
hernia after 16 months of follow-up.

CONCLUSION
De Garengeot hernias have a low incidence and are difficult to diagnose.
Laparoscopy is useful for their diagnosis and treatment.

Key Words: De Garengeot hernia; Incarcerated hernia; Avascular necrosis; Femoral hernia;
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Core Tip: Clinicians should be aware of the fact that a De Garengeot hernia has a low
incidence and is difficult to diagnose in the early stages. When a De Garengeot hernia
is clinically suspected, B-ultrasound or computed tomography and emergency surgical
treatment should be performed as soon as possible. Laparoscopy is useful for the
diagnosis and treatment of De Garengeot hernias and is thus worthy of clinical
application.
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INTRODUCTION

Clinically, incarcerated hernias include an incarcerated hernia of part of the intestinal
wall (Richter hernia), a small intestinal diverticulum-containing incarcerated hernia
(Littre hernia), a retrograde loop incarcerated hernia (Maydl hernia), and an
incarcerated hernia of the appendix[1]. A De Garengeot hernia contains the appendix,
which is often complicated by inflammation, necrosis, and suppuration, affecting the
outcome of surgical repair[2]. De Garengeot hernias have a low incidence that tends to
be consistent with the incidence pattern of femoral hernias, and they are more
common in older women[3]. We admitted a patient with an incarcerated hernia on
December 10, 2019, who was diagnosed intraoperatively with a De Garengeot hernia
and avascular necrosis of the appendix.

CASE PRESENTATION

Chief complaint
A 59-year-old man was admitted to hospital with a painful right groin mass that had
suddenly developed 6 h earlier.

History of present illness

The pain was located in the inguinal region, and the mass did not descend into the
scrotum. The patient reported nausea and vomiting, but he had no fever, diarrhea,
hematochezia, or associated dysuria.

History of past illness
The patient had a 10-year history of hypertension that was controlled with valsartan at
40 mg once daily.

Personal and family history
He had smoked approximately 10 cigarettes daily for 20 years and did not drink. The
patient’s family history was negative.

Physical examination

On admission, the patient showed normal consciousness and had evidence of acute
illness, a flat and soft abdomen, and mild tenderness in the right lower abdomen with
no rebound pain. A hard 4 cm x 2 cm mass was palpable in the right groin, and it was
unable to be reduced due to tenderness. The mass did not descend into the scrotum,
and the skin in the groin area showed no obvious redness or swelling.
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Laboratory examinations

Examination after admission showed a white blood cell count of 4.6 x 10°/L (75.4%
neutrophils), red blood cell count of 5.29 x 10'?/L, platelet count of 153.0 x 10°/L, and
C-reactive protein concentration of 25.2 mg/L. The prothrombin time was 10.9 s,
activated partial thromboplastin time was 32.5 s, and international normalized ratio
was 1.01. The blood urea nitrogen concentration was 9.2 mmol/L, the serum creatinine

concentration was 84 umol/L, and the alanine aminotransferase concentration was 39
U/L.

Imaging examinations

Inguinal B-ultrasound showed involvement of the right inguinal canal with no
obvious reduction after pressurization with probes. Color Doppler flow imaging
indicated no change in blood flow, and scanning of the left groin area showed no
obvious abnormalities (Figure 1).

FINAL DIAGNOSIS

The appendix was herniated into the femoral ring, leading to a definitive diagnosis of
a De Garengeot hernia.

TREATMENT

A right-sided incarcerated hernia was considered, and laparoscopic exploration was
performed under general anesthesia in the emergency department. During surgery,
the appendix and its mesangium were found to be herniated into the femoral ring. The
3-cm most proximal segment of the appendix was in the abdominal cavity, and its
color was normal (Figure 2). The proximal appendix was pulled and assisted manual
reduction was attempted, but the hernia could not be reduced. The 2-cm section of
peritoneum above the femoral ring was cut in an arc to detach the preperitoneal space
and thus expose the iliopubic tract (Figure 3). After cutting part of the iliopubic tract
using an electric hook to loosen the hernia ring and return the appendix, we found that
the distal appendix and its mesangium were dark in color and demonstrated avascular
necrosis (Figure 4). After reduction, the femoral ring was clear (Figure 5). The necrotic
appendix was removed by laparoscopic surgery, and the roots were ligated using
double silk sutures. Considering that patch placement after surgery had a high risk of
serious complications such as patch infection, a small incision was made in the right
groin to suture the internal oblique muscle and syndesmosis to the pectineal ligament.
The right femoral hernia was then repaired using the McVay method. The
postoperative pathology report showed that a large number of neutrophils had
infiltrated the wall of the appendix and mesangial fat, and hemorrhagic necrosis was
also observed in the mesangium (Figure 6).

OUTCOME AND FOLLOW-UP

The surgical course was smooth, and cefuroxime was administered as anti-infection
therapy for 2 d after surgery. The patient was discharged 4 d after surgery without
complications such as wound infection. He had no recurrence of the inguinal hernia
after 16 mo of follow-up.

DISCUSSION

Incarcerated hernias of the groin and strangulated hernias require timely emergency
surgery. Delays in diagnosis and surgery greatly increase the possibility of intestinal
necrosis, which markedly increases the incidence of postoperative complications and
mortality[4]. Amyand hernias have a low incidence, accounting for less than 1% of all
inguinal hernias. Amyand hernias with complications, such as inflammation,
perforation, or abscess formation, are even rarer, with an incidence of approximately
0.1%[5]. De Garengeot hernias are much rarer than Amyand hernias, with a reported
incidence of 0.5% to 5.0% of all femoral hernias[6]. Due to the narrow femoral ring, a
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Figure 2 Appendix and femoral ring. The arrow shows the appendix. The appendix and its mesangium were herniated into the femoral ring without reduction,
and the color of the proximal segment was normal.
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De Garengeot hernia has a much higher risk of strangulation than an Amyand hernia
[7]. De Garengeot hernias are difficult to diagnose before surgery; thus, they are easily
misdiagnosed and may be missed clinically. The mechanism underlying the
development of a De Garengeot hernia is compression of the neck of the hernia ring,
which causes extraluminal obstruction. Muscle contraction or any other cause of a
sudden increase in intra-abdominal pressure may cause compression of the appendix,
and its blood supply may be subsequently interrupted or significantly reduced,
leading to inflammation and bacterial overgrowth[8]. Whether appendectomy should
be performed in patients with a healthy appendix and whether patch repair should be
adopted after appendectomy remain controversial. Laparoscopic exploration enables
visual observation of the abdominal cavity and hernia, and can be used to diagnose a
De Garengeot hernia, assess the condition of the appendix, and choose the subsequent
treatment regimen (appendectomy, femoral hernia repair, or transabdominal preperi-
toneal prosthetic and laparoscopic appendectomy)[9]. The choice of the most
appropriate surgical method depends on whether the appendix is inflamed and, if so,
the severity of inflammation (Table 1). If the appendix is not inflamed, laparoscopic
patch repair is recommended. If appendicitis is observed but peritonitis is not, and if
tissue conditions permit, laparoscopic appendectomy and patch repair can be
performed[10]. When inflammation of the appendix is severe, patch repair may have
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Table 1 Surgical methods as determined by severity of appendiceal inflammation

Appendiceal inflammation Interventions

No inflammation Return the appendix and perform laparoscopic patch repair
Non-severe inflammation Laparoscopic appendectomy and patch repair

Severe inflammation with perforation or abscess formation Laparoscopic appendectomy and mesh-free repair

Figure 4 Distal segment of the appendix. The distal segment of the appendix and its mesangium were dark in color with avascular necrosis and surface
exudation.

an infection rate as high as 50%[11]; therefore, this form of repair is not recommended.
Due to avascular necrosis of the appendix, patch repair may complicate infection.
Thus, the patient in the present case underwent appendectomy and hernia repair
using the conventional McVay method. The patient was discharged from the hospital 4
d after surgery. One week after surgery, he returned to hospital for suture removal,
and no evidence of incisional infection was present.
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Figure 6 Pathological analysis of the appendix. The postoperative pathology report showed that a large number of neutrophils had infiltrated the wall of the
appendix and mesangial fat, and hemorrhagic necrosis was also observed in the mesangium. Magnification: 50 x.

CONCLUSION

Clinicians should be aware of the fact that De Garengeot hernias have a low incidence
and are difficult to diagnose in the early stages. When a De Garengeot hernia is
suspected, surgery should be performed as soon as possible. Laparoscopy is useful for
the diagnosis and treatment of De Garengeot hernias and is therefore worthy of
clinical application.
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