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Abstract
An 82-year-old man presented to our emergency department with a bulge in the right groin and worsening
pain that had been present for one week. An abdominal computed tomography scan revealed fluid collection
within a right inguinal hernia and a thickened appendix within the hernia sac. The patient underwent an
emergency laparoscopic appendectomy under a diagnosis of Amyand’s hernia with peri-appendicular
abscess. During surgery, the incarcerated appendix was pulled back into the abdominal cavity from the
hernia sac, and the perforated appendix was resected. For drainage of the abscess, a drain tube was
laparoscopically placed into the hernia sac through the internal inguinal ring. Considering the risk of mesh
infection and wound infection, the patient underwent appendectomy alone but not hernia repair at this time.
Two months later, Lichtenstein repair using mesh was performed as a second-stage procedure. For
Amyand’s hernia with abscess, this type of two-stage strategy may avoid the surgical site infection, and the
use of mesh in a second procedure would minimize the possibility of hernia recurrence, unlike previously
reported cases treated by concomitant appendectomy and hernia repair.
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Introduction
The first example of successful appendectomy in a patient with an inflamed appendix contained within an
inguinal hernia sac was described by Amyand [1]. Amyand’s hernia is now defined as a very rare inguinal
hernia that contains the appendix, regardless of whether it is normal, inflamed, or perforated. It represents
0.4-0.6% of all hernias [2], and cases complicated by acute appendicitis or perforated appendix account for
0.1% [3]. Although both appendectomy and hernia repair are necessary for the treatment of Amyand’s hernia
with appendicitis, the optimal treatment strategy is still controversial because the use of mesh for hernia
repair carries a risk of mesh infection. On the other hand, preoperative diagnosis is difficult unless imaging
modalities are used. For this reason, most reported cases of Amyand’s hernia have been diagnosed
intraoperatively, necessitating simultaneous appendectomy and hernia repair as a one-stage operation [4].
Against this background, due to the high incidence of surgical site infection (SSI), hernia repair without
using mesh has been the predominant approach.

Here, we present the first reported example of two-stage surgery, including elective hernia mesh repair
following emergency laparoscopic appendectomy based on preoperative diagnosis, in order to avoid the risk
of mesh infection and reduce the likelihood of hernia recurrence.

"This article was previously presented at the 22nd Annual Congress of Japanese Hernia Society on May 25,
2024."

Case Presentation
An 82-year-old man was referred to our hospital with suspected inguinal hernia in view of persistent right
groin discomfort and swelling. His medical history included open radical prostatectomy for prostate
cancer five years previously. An abdominal computed tomography (CT) scan revealed a right inguinal hernia
containing the appendix but no concomitant appendicitis. Accordingly, elective hernia repair was planned
two months ahead under a diagnosis of Amyand’s hernia with a non-inflamed appendix (Figure 1).
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FIGURE 1: Abdominal CT scan one month ago: (a) axial view and (b)
coronal view.
Abdominal CT reveals the right inguinal hernia containing the appendix (arrows), without any sign of inflammation.

CT: computed tomography.

However, one month later, the patient presented to the emergency department with a bulge in the right
groin and severe worsening inguinal pain. He was afebrile, but laboratory data included WBC 10,800/μl and
CRP 20.8 mg/dl, indicating a severe inflammatory reaction. Physical examination revealed redness in the
groin area and swelling the size of a chicken egg. The pain was so severe that the patient had difficulty
walking. A CT scan of the abdomen and pelvis revealed fluid collection within the right inguinal hernia and a
thickened appendix within the right hernia sac (Figure 2). 

FIGURE 2: Abdominal contrast-enhanced CT on admission: (a) axial
view and (b) coronal view.
The abdominal CT demonstrates heterogeneous fluid collection within the right inguinal canal (a; arrow) and a
thickened appendix within the hernia sac (b; arrow).

CT: computed tomography.

On the basis of these findings, we made a diagnosis of Amyand’s hernia with peri-appendicular abscess
formation due to a perforated appendix. The patient therefore underwent emergency laparoscopic
appendectomy. 

Intraoperatively, the appendix was seen to be incarcerated within the right inguinal internal ring (Figure 3).
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FIGURE 3: Intraoperative findings. (a) The appendix was incarcerated
within the right inguinal hernia. (b) The appendix was removed from the
hernia sac. (c) Purulent material was present in the right inguinal hernia
orifice. (d) A drain was inserted into the hernia sac.

After laparoscopic adhesion release, the incarcerated appendix was pulled back into the abdominal cavity
from the hernia sac, and the perforated appendix was resected. To drain the abscess in the hernia sac, a
drainage tube was placed extending from the inguinal internal ring into the hernia sac (Figure 4).

FIGURE 4: Abdominal CT after surgery.
A drain was placed in the hernia sac (arrow).

CT: computed tomography.

At this time, only appendectomy with abscess drainage was performed, without hernia repair, to avoid the
risk of postoperative mesh and wound infection. Hernia repair was scheduled for later as a second-stage
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procedure, considering the high recurrence rate of non-prosthesis hernia repair. 

The patient was subsequently treated with antibiotics and discharged from the hospital on the 13th
postoperative day. Two months after the emergency surgery, we performed Lichtenstein repair using mesh
for the right inguinal hernia. Intraoperatively, no unusual adhesion was found in the inguinal canal, and the
procedure was performed uneventfully. The patient was discharged from the hospital on the first
postoperative day and is currently doing well 10 months after surgery without any hernia recurrence. 

Discussion
Amyand’s hernia is a rare form of inguinal hernia, and its pathophysiology is not fully understood. It is still
controversial whether appendicitis is the initial cause or whether its herniation causes compression at the
level of the deep inguinal ring, causing blood flow alterations, bacterial overgrowth, and thus the
development of appendicitis [5]. In this case, a preoperative diagnosis of Amyand’s hernia with a non-
inflamed appendix was made by CT scan one month before surgery, then appendicitis occurred one
month later. Preoperatively, a CT scan can accurately identify the hernia and aid the decision over whether
conservative or surgical treatment is warranted [5]. However, it is difficult to diagnose Amyand’s hernia
preoperatively, unless radiologic modalities are used [5].

Physical examination will usually reveal swelling in the right groin, pain, and tenderness. Depending on the
vermiform appendix’s situation (normal, inflamed, perforated, or gangrenous), other symptoms that may
appear are fever, vomiting, gastrointestinal symptoms, and bowel obstruction, but this connection is
inconsistent because the neck of the hernia will usually prevent the spread of inflammation and limit
peritoneal irrigation, making the clinical picture less acute than expected [6]. Also, typical symptoms of
acute appendicitis, such as initial epigastric pain settling later in the right iliac fossa, nausea, vomiting, and
anorexia, may also be seen in patients with an Amyand’s hernia [7]. Consequently, Amyand’s hernia
generally presents as an incarcerated or strangulated hernia, so most patients undergo emergency hernia
repair first, without any suspicion of the presence of appendicitis. As a result, an inflamed or perforated
appendix will be revealed within the inguinal canal, and an appendectomy will be performed subsequently.
This may be the reason why almost all patients with this condition undergo simultaneous hernia repair and
appendectomy as a one-stage procedure.

With regard to treatment, Losanoff and Basson have proposed a classification for Amyand’s hernia, thus
setting a therapeutic framework (Table 1) [8]. 

Classification Description Management

Type 1 Normal appendix in an inguinal hernia Hernia reduction or mesh replacement

Type 2
Acute appendicitis in an inguinal hernia with no abdominal
sepsis

Appendectomy, primary non-prosthetic hernia repair

Type 3
Acute appendicitis in an inguinal hernia with abdominal and
abdominal wall sepsis

Laparotomy, appendectomy, and primary non-
prosthetic hernia repair

Type 4
Acute appendicitis in an inguinal hernia with abdominal
concomitant pathology

As with type 3, disease-specific management is added

TABLE 1: Losanoff and Basson classification of Amyand’s hernia.

The classification system is based on the recommended surgical treatment, which varies according to the
type of Amyand’s hernia. They recommend laparotomy, appendectomy, and primary non-prosthetic hernia
repair for patients with acute appendicitis in an inguinal hernia with abdominal and abdominal wall sepsis,
classified as type 3. On the other hand, one-stage surgery for Amyand’s hernia with abscess presents two
problems: First, there is a high risk of SSI because hernia repair may create a contaminated surgical field due
to inguinal abscess formation. Ko et al. have demonstrated that the rate of SSI in Amyand’s hernia with
abscess is as high as 24%, compared with 16% for Amyand’s hernia without abscess [9]. Second, there is a
risk of hernia recurrence in the event of non-prosthesis hernia repair. In Amyand’s hernia with abscess,
there is a need to avoid the use of mesh in order to prevent mesh infection. Including the present case, only
24 cases of Amyand’s hernia with abscess formation have been reported in the English literature with
detailed information on the patients, and a review of these 24 cases revealed that 23 (96%) of them, except
for the present case, were treated by concomitant appendectomy and hernia repair in a single stage [2,7,10].
In addition, in 22 (97%) of these 23 cases, mesh was avoided due to contamination. Although the recurrence
rate of hernia in these patients who underwent non-mesh repair was unclear, a previous study of hernia
repair in a total of 260 patients demonstrated that recurrence rates in the mesh repair group were
significantly lower than for non-mesh repair [11].
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In this case, we were able to diagnose Amyand’s hernia with abscess preoperatively using CT, and thus, prior
laparoscopic appendectomy was performed without hernia mesh repair to avoid the risk of SSI. This is the
first reported example of two-stage surgery, including elective hernia mesh repair followed by emergency
laparoscopic appendectomy. Laparoscopic surgery is less invasive than open surgery and allows detailed
observation of the intraperitoneal state, making it more effective for confirming the diagnosis of
hernia [11]. In addition, by using laparoscopic surgery, we were able to perform appendectomy and irrigation
drainage with a good visual field and percutaneous opening of the inguinal canal. As a result, no adhesion
was found during the second surgery, and hernia repair using mesh was performed as the Lichtenstein
technique as with the initial surgery. In addition, this two-stage strategy may have helped to shorten the
operation time in the first procedure. 

Conclusions
In conclusion, it is difficult to diagnose Amyand’s hernia preoperatively unless radiologic modalities are
used, and treatment strategy is still controversial, especially in Amyand’s hernia with abscess formation.
When it is diagnosed preoperatively using CT, this two-stage strategy might reduce the likelihood of SSI, and
the use of mesh in the second procedure would reduce the possibility of hernia recurrence. 

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Acquisition, analysis, or interpretation of data:  Hiroyuki Sugo, Takeshi Yamamoto, Yoshiyuki Chiba,
Shingo Kawano, Daisuke Usuda

Drafting of the manuscript:  Hiroyuki Sugo, Takeshi Yamamoto, Yoshiyuki Chiba, Shingo Kawano, Daisuke
Usuda

Critical review of the manuscript for important intellectual content:  Hiroyuki Sugo, Takeshi
Yamamoto, Yoshiyuki Chiba, Shingo Kawano, Daisuke Usuda

Supervision:  Hiroyuki Sugo, Shingo Kawano

Concept and design:  Yoshiyuki Chiba, Shingo Kawano, Daisuke Usuda

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. The Ethics Committee of
Juntendo University Nerima Hospital issued approval S24-05. Conflicts of interest: In compliance with the
ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All authors have
declared that no financial support was received from any organization for the submitted work. Financial
relationships: All authors have declared that they have no financial relationships at present or within the
previous three years with any organizations that might have an interest in the submitted work. Other
relationships: All authors have declared that there are no other relationships or activities that could appear
to have influenced the submitted work.

References
1. Amyand C: Of an inguinal rupture, with a pain in the appendix coeci, incrusted with stone; and some

observations on wounds in the guts. Phil Trans R Soc. 1736, 39:329-36. 10.1098/rstl.1735.0071
2. Michalinos A, Moris D, Vernadakis S: Amyand's hernia: a review. Am J Surg. 2014, 207:989-95.

10.1016/j.amjsurg.2013.07.043
3. Gurer A, Ozdogan M, Ozlem N, Yildirim A, Kulacoglu H, Aydin R: Uncommon content in groin hernia sac .

Hernia. 2006, 10:152-5. 10.1007/s10029-005-0036-4
4. Furukawa K, Koshino K: Amyand’s hernia: a case report and review of Japanese Literature . J Jpn Coll Surg.

2010, 35:820-3. 10.4030/jjcs.35.820
5. Guler I, Alkan E, Nayman A, Tolu I: Amyand's hernia: ultrasonography findings . J Emerg Med. 2016, 50:e15-

7. 10.1016/j.jemermed.2015.07.042
6. Patoulias D, Kalogirou M, Patoulias I: Amyand's hernia: an up-to-date review of the literature . Acta Medica

(Hradec Kralove). 2017, 60:131-4. 10.14712/18059694.2018.7
7. da Fonseca-Neto OC, Lucena RC, Lacerda CM: Amyand's hernia: inguinal hernia with acute appendicitis .

Arq Bras Cir Dig. 2014, 27:309-10. 10.1590/S0102-67202014000400022
8. Losanoff JE, Basson MD: Amyand hernia: a classification to improve management . Hernia. 2008, 12:325-6.

10.1007/s10029-008-0331-y
9. Ko T, Takayama W, Nishimori T, et al.: A case of Amyand’s hernia . J Jpn Surg Assoc. 2012, 73:2431-8.

10.3919/jjsa.73.2431
10. Chang YR, Wu YT, Hsieh CH: Conventional herniorrhaphy followed by laparoscopic appendectomy for a

variant of Amyand's hernia: a case report. J Med Case Rep. 2024, 18:194. 10.1186/s13256-023-04340-y

 

2024 Chiba et al. Cureus 16(9): e68486. DOI 10.7759/cureus.68486 5 of 6

javascript:void(0)
https://dx.doi.org/10.1098/rstl.1735.0071?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1098/rstl.1735.0071?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.amjsurg.2013.07.043?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.amjsurg.2013.07.043?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10029-005-0036-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10029-005-0036-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4030/jjcs.35.820?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4030/jjcs.35.820?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jemermed.2015.07.042?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jemermed.2015.07.042?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14712/18059694.2018.7?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14712/18059694.2018.7?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1590/S0102-67202014000400022?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1590/S0102-67202014000400022?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10029-008-0331-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10029-008-0331-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3919/jjsa.73.2431?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3919/jjsa.73.2431?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s13256-023-04340-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s13256-023-04340-y?utm_medium=email&utm_source=transaction


11. Hentati H, Dougaz W, Dziri C: Mesh repair versus non-mesh repair for strangulated inguinal hernia:
systematic review with meta-analysis. World J Surg. 2014, 38:2784-90. 10.1007/s00268-014-2710-0

 

2024 Chiba et al. Cureus 16(9): e68486. DOI 10.7759/cureus.68486 6 of 6

https://dx.doi.org/10.1007/s00268-014-2710-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00268-014-2710-0?utm_medium=email&utm_source=transaction

	A Case of Amyand’s Hernia With Abscess Managed by Two-Stage Surgery: Elective Hernia Mesh Repair Following Emergency Laparoscopic Appendectomy
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Abdominal CT scan one month ago: (a) axial view and (b) coronal view.
	FIGURE 2: Abdominal contrast-enhanced CT on admission: (a) axial view and (b) coronal view.
	FIGURE 3: Intraoperative findings. (a) The appendix was incarcerated within the right inguinal hernia. (b) The appendix was removed from the hernia sac. (c) Purulent material was present in the right inguinal hernia orifice. (d) A drain was inserted into the hernia sac.
	FIGURE 4: Abdominal CT after surgery.

	Discussion
	TABLE 1: Losanoff and Basson classification of Amyand’s hernia.

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


