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Abstract. Amyand’s hernia is a rare disorder characterized by the presence of the vermiform appendix within an inguinal hernia. It is 
predominantly found in the pediatric age group, and its occurrence in adulthood is rare. Hence, a systematic analysis of twenty-six case 
reports of Amyand’s hernia published in the peer-reviewed literature in the year 2023 is presented with emphasis on variables including 
age of the patient, gender, clinical presentation, side of the inguinal hernia, imaging modalities used for evaluation, achievement of 
preoperative diagnosis or otherwise, classification, appendix management, hernia management, surgical approach, and outcomes.
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Introduction

Abdominal hernia is defined as a protrusion of the viscera through an anatomical opening. All intraabdomi-
nal organs, except for the pancreas, can potentially herniate. Herniation of the vermiform appendix occurs 
rarely, and an inguinal hernia containing the appendix is termed an Amyand’s hernia (AH), after the name 
of Claudius Amyand, who, in 1735, reported the first inguinal hernia containing an inflamed perforated 
appendix with faecal fistula in an 11-year-old boy [1]. It was in 1953 that the eponym Amyand Hernia was 
coined by Creese and further used by Hiatt and Hutchinson to give due credit to Amyand for being the first 
surgeon to have operated on this rare type of condition [1, 2].

About 20 million inguinal hernia repair operations are conducted annually worldwide, and the incidence 
of AH is approximately 0.19% to 1.7% [3]. AH containing an inflamed or perforated appendix have an 
estimated incidence of 0.07–0.13% [4]. AH is mostly located on the right side, and cases have been recorded 
in every age group, but as a result of the patency of the processus vaginalis in the pediatric population, it 
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is about three times more common in children, frequently affecting males. In adults, this condition is rare 
and tends to present a diagnostic challenge due to its rarity, indistinct clinical presentation, and ambiguous 
appearance on imaging [5]. Losanoff and Basson [6] proposed in 2007 a classification scheme to determine 
the management of AH (Figure 1), and in the article, this classification has been used due to its simplicity 
of application. 

  

 

• Management : Hernia reduction, mesh replacement

Type 1 – a normal appendix

• Management : Appendectomy, primary no prosthetics hernia repair

Type 2 – an inflamed appendix contained within hernial sac

• Management : Laparotomy, appendectomy, and primary no prosthetic hernia repair

Type 3 – a perforated appendix with abdominal wall or peritoneal 
sepsis

• Management : Same as type 3 plus management of concomitant disease

Type 4 – acute appendicitis with some other intra-abdominal pathology

Figure 1. Losanoff and Basson classification of Amyand’s hernia

This context led to the compilation of this review in order to gather information on the latest research on 
the subject of AH in the adult population.

Materials and methods

Methods. A literature search was conducted systematically through electronic databases, including PubMed, 
ResearchGate, Google Scholar, and Scopus, using the key words “Amyand hernia; appendix; inguinal hernia”. 
The search was carried out by using individual keywords with a combination of Boolean logic (AND). The 
study was limited to the literature published in 2023.

Criteria for Considering Articles

Study design. The articles from the peer-reviewed literature were included in the study if they provided an 
account of the selected variables.

Participants. Male patients of both genders above 18 years of age, diagnosed with Amyand hernia.
Language. English.
Type of article. Case series and case reports.
Participants. Only the patients with a confirmed diagnosis of an AH were included.
Exclusion. All the articles, including editorials, original studies, conference letters, and systematic reviews, 

that were deficient in information related to the variables of interest were excluded. Similarly, articles in 
languages other than English were excluded.
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Risk of Bias / Limitations. The Saudi Digital Library’s subscription journals, ResearchGate, or Open 
Access, were the sources of the featured publications. Therefore, it’s possible that some articles may have been 
overlooked if they weren’t available through these sites.

Methodological Quality Checking. This review was performed in accordance with the PRISMA (Pre-
ferred Reporting Items for Systematic Reviews and Meta-Analyses) Version 2020 guidelines. Furthermore, 
the previously published literature reviews were considered for comparison with this study.

Data Synthesis (Extraction and Analysis). The reference lists of articles were investigated manually, and 
data related to the eleven variables was extracted and arranged in Table 1. The variables included age of the 
patient, gender, clinical presentation, side of the inguinal hernia (right or left), imaging modalities used for 
evaluation, achievement of a preoperative diagnosis or otherwise, classification, appendix management, hernia 
management, surgical approach (laparoscopic or open), and outcome. The collected data were then analyzed 
with the aid of Microsoft Excel (Office Version 2019). The characteristics of the included cases were described 
with descriptive statistical analyses, and the information was presented using measures of frequency, dispersion 
(range, standard deviation), and central tendency (mean), as shown in the results. Any disagreements were 
settled by the authors’ consensus, and they adhered to the PRISMA statement’s principles.

Table 1. Patient characteristics in the included articles
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1. Litchinko 
et al. [7]

56 M Acute right 
scrotal pain and 
fever – 3 days
O/E a giant 
type 3 right 

inguinoscrotal 
hernia exten-
ding below 
the superior 
border of the 
patellar bone. 
Notably, there 
was erythema 
and tenderness 
localized below 
the right side of 

the scrotum.

CT scan: 
perforated 

appendicitis 
located in 

the inferior 
part of the 
scrotum.

Y 3 Appen-
dectomy

Mesh-
free 

Shouldi-
ce repair

OL Une-
ventful 

postopera-
tive phase; 
no hernia 
recurrence 
at 6 mont-

hs.

Before 
the onset 
of acute 

presenting 
symptoms, 
patient had 
progressive 
right ingui-
noscrotal 

hernia 
(giant) for 
approxima-
tely 15 years 

with 
intermittent 
discomfort.

2. Bawa  
et al. [8]

65 M Intermittent 
pain and swel-
ling in right 
groin since 

months  
O/E right 

inguinal hernia 
with positive 

cough impulse. 

None. N 1 Re-
duction

Tension-
free her-
nioplasty 

with 
mesh

OI Une-
ventful 

postopera-
tive phase; 
no hernia 
recurrence 
at 2 weeks.

High risk 
cardiac di-

sorder, hen-
ce operated 
under local 
anaesthesia.
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3. Banouei 
&  

Komaki 
[9]

83 M Right Inguinos-
crotal swelling 

of 10 years with 
recent increase 

in size O/E irre-
ducible, tender 
inguinoscrotal 

hernia with 
erythema of 

overlying skin.

USG: 
12 mm 

defect in 
the floor 

of inguinal 
canal with 
fatty tissue 
herniation. 
Appendix 
not seen.

N 2 Appen-
dectomy

Mesh-
free 

repair

OI Une-
ventful 

postopera-
tive phase; 
no hernia 
recurrence 
at 2 weeks.

Operated 
under spinal 
anaesthesia; 

inflamed 
appendix 

was 23 cm 
long, 

adhered to 
spermatic 

cord.

4. Riojas-
Garza 

et al. [10]

57 M 10-day history 
of generalized 

weakness, 
anorexia, my-

algias, lethargy, 
breathlessness, 
right lumbar 
and diffuse 
abdominal 

pain which had 
increased in the 
last 2 days. O/E 

tender lower 
abdomen; ten-
der, indurated, 
right inguinos-
crotal hernia.

CT scan: a 
giant infla-

med sigmoid 
diverticulum 

(10.4 cm) 
and an 

Amyand 
hernia with 
a complica-
ted appendi-

citis.

Y 4 Appen-
dectomy

Mesh-
free 

Desarda 
repair

OLI Posto-
perative 

respiratory 
failure 

requiring 
ICU care; 

sepsis, 
mul-

tiorgan 
failure and 
death after 
1 month.

Hartman’s 
procedure 
was also 
accom-

plished as 
sigmoid 

diverticu-
lum had 
multiple 
ischemic 
patches.

5. Siddiqui 
et al. [11]

60 M Recent onset 
right inguinos-
crotal swelling 
O/E right, irre-
ducible hernia 
with positive 

cough impulse. 

None. N 1 Re-
duction

Hernio-
plasty 
with 

polypro-
pylene 
mesh

OI Une-
ventful 

postopera-
tive phase.

8 cm long 
appendix.

6. Zhimomi 
et al. [12]

64 M Painful right in-
guinal swelling 
for 15 days and 
foul-smelling 
discharge for 
2 days. O/E a 
tender, erythe-

matous swelling 
over the right 

inguinal region 
extending up to 

the base

USG: dila-
ted bowel 
loop and 
omentum 

in the right 
inguinos-

crotal region 
with reduced 
vascularity 
and absent 
peristalsis 

suggestive of 
a right

N 3 Appen-
dectomy

Mesh-
free 

hernia 
repair

OI Une-
ventful 

postopera-
tive phase.

The 
hernia sac 
contained 

a perforated 
inflamed 
appendix 

with a 
5×3 mm 
fecalith.
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of the right 
hemiscrotum. 
There was a 

3×3 cm ulcer 
over the right 
mid inguinal 
point with a 
necrotic and 

purulent ulcer 
floor.

inguinal 
hernia with 

partial stran-
gulation.

7. Nadzrin 
[13]

84 M Painful right in-
guinal swelling, 

constipation 
and abdominal 
distension for 

3 days.
O/E irredu-
cible, tender, 
right inguinal 
hernia with no 
skin changes. 

X-ray 
abdomen: 
non-spe-
cific small 
and large 
intestinal 
dilatation.

N 3 Appen-
dectomy

Mesh-
free 

Bassini 
hernia 
repair

OLI Une-
ventful 

postopera-
tive phase.

Appendix 
was perfo-
rated at the 

base and 
could not 

be retrieved 
through 

groin 
incision 

and hence 
required 

laparotomy 
and lavage.

8. Radboy 
et al. 
[14]

48 M Right groin 
lump for two 
months and 
pain in right 

lower quadrant 
and groin for 
2 days. O/E 
tenderness in 
right lower 
quadrant.

Abdomi-
nopelvic 

ultrasound: 
9 mm 

appendix 
in the right 

inguinal 
canal.

Y 2 Appen-
dectomy

No 
repair

L Une-
ventful 

postopera-
tive phase.

Hernio-
plasty with 
mesh was 
postponed 

for later 
date.

9. Alyahy-
awi [15]

81 M Pain for 4 days 
in a longstan-
ding left groin 

lump. O/E 
irreducible left 
inguinoscrotal 
hernia, with 

erythema over 
the overlying 

skin.

USG: a left 
inguinal 

hernia with 
a thickened 
hernia sac 

with intesti-
nal content.

N 1 Re-
duction

Lich-
tenstein 
tension-

free mesh 
repair

OI Une-
ventful 

postopera-
tive phase.

The intra-
operative 

examination 
revealed 
a large, 

approxima-
tely 30 cm 
by 15 cm 
left-sided 

hernia 
containing 
a loop of 

the terminal 
ileum, 

cecum, and 
appendix.
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10. Craciun 
[16]

77 M Pain for 4 days 
in right ingui-
nal lump of 

3 years O/E ir-
reducible, non-

tender, right 
inguinal hernia 

(15x10 cm) 
with erythema 

of overlying 
skin.

None. N 3 Right 
hemico-
lectomy 
(+ right 

or-
chidec-
tomy)

Mesh-
free 

hernia 
repair

OLI Une-
ventful 

postopera-
tive phase.

Opened 
hernia sac 
revealed 

a phlegmo-
nous, and 

dilated 
appendix 
with peri-

appendicu-
lar purulent 

content 
and fibrin 
deposits, 
dislocated 
from the 
caecum. 

The termi-
nal ileum 
loop and 
ascending 
colon and 
right testis 
were en-

compassed 
in the septic 

process.

11. Jakovlje-
vic et al. 

[17]

84 M Pain for 2 days 
in right ingui-
nal lump of 

3 months O/E 
irreducible, 
non-tender, 

right inguinal 
hernia.

None. N 2 Appen-
dectomy

Modified 
Bassini

OI Une-
ventful 

postopera-
tive phase.

–

12 Jha et al. 
[18]

66 M Pain for one 
day in longs-
tanding left 

inguinal swel-
ling and pain 
abdomen with 
vomiting for 
3 hours. O/E 

large irreducible 
left inguinos-
crotal hernia.

Abdominal 
X-ray: gas 
under the 

diaphragm. 
Scrotal 

USG: obs-
tructed left 
inguinos-

crotal hernia 
with dilated 
and aperis-
taltic bowel 
loop with 
minimum 
vascularity.

N 4 Appen-
dectomy 

+ pri-
mary 

closure 
of caecal 
perfo-

ration + 
tempo-
rary di-
version 
ileosto-

my

Mesh-
free 

hernia 
repair

OL Une-
ventful 

postopera-
tive phase; 
ileostomy 
closed at 

6 months.

Appendix, 
omentum, 

and caecum 
were found 
inside her- 

 nial sac 
surgery. 

Approxima-
tely, 4x4 cm 

irregular 
perforated 
margin was 

noted in 
the caecum. 

Inguinal 
defect was 

about 2 cm.
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13. Shah  
et al.
[19]

70 M Acute abdo-
minal pain of 

few hours. O/E 
right, irredu-
cible, inguinal 

hernia. 

None. N 1 Appen-
dectomy

Robotic 
right 

inguinal 
hernia 
repair 
with 
mesh

R Une-
ventful 

postopera-
tive phase 
except for 
short-term 
groin pain 
requiring 
analgesics

–

14. Das et al.  
[20]

60 M Right inguinal 
pain and swel-
ling for 3 days; 
constipation 
and vomiting 
1 day. O/E 
a distended 

abdomen with 
no tender-
ness; bowel 
sounds were 
exaggerated; 

right, 6x6 cm 
irreducible, 

inguinoscrotal 
hernia with 

tenderness and 
erythematous 
overlying skin.

Abdomi-
nal X-ray: 

multiple air-
fluid levels 
suggesting 

small bowe-
lobstruction. 
USG abdo-
men: free 
echogenic 
fluid in the 
pelvis with 
multiple 

dilated small 
bowel loops 
more than 
3.8 cm in 
diameter. 

USG ingui-
noscrotal re-
gion: a right 
incarcerated 

indirect 
hernia sac 

with a non-
peristaltic, 

blind-ending 
tubular 

structure 
with fluid 
collection 
noted as 
content.

N 3 Appen-
dectomy

Mesh-
free 

Bassini 
hernia 
repair

OLI Surgi-
cal site 

infection 
managed 

conservati-
vely.

On explora-
tion, there 
was a right 
inguinal 
hernia 

sac with 
thick walls 
and dense 
adhesions, 
separate 
from the 
spermatic 
cord, and 
testis. The 
hernia sac, 
contained 
300 ml of 
pus and 
a 4 cm 

impacted 
fishbone 

perforating 
the wall of 
10 cm long 
inflamed 

oedematous 
appendix.
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15. Sun et al. 
[21]

57 M Acute pain in 
long standing 

right inguinos-
crotal lump. 
O/E a right, 

giant, irreduci-
ble, inguinos-
crotal hernia, 

which extended 
below the 

midpoint of his 
inner thigh.

None. N 2 Appen-
dectomy

Partially 
absorba-
ble (ul-
trapro) 
mesh 
rein-

forced 
herniorr-

haphy

OI Acute re-
nal failure 
requiring 

ICU 
care in 

immediate 
postopera-
tive phase.

The ingui-
noscrotal 

hernia 
extended 
below the 
midpoint 

of his inner 
thigh.

16. Raj et al. 
[22]

57 M Abdominal 
pain, nausea 
and vomiting 
for 1 day. On 
examination, 

peritonism but 
no groin lump 

nor cough 
impulse.

O/E mildly 
distended abdo-
men with gene-
ralised guarding 

and signs of 
generalised 

Peritonism and 
reduced bowel 

sounds. No 
palpable groin 

swelling or 
cough impulse 
was evident. 

Abdominal 
X-ray: un-

remarkable. 
CT scan: 

thick-walled 
appendix 
(diameter 
1.5 cm), 
with wall 

irregularity 
with the tip 
entering the 
right ingui-
nal canal, 

and associ-
ated with 
significant 
periappen-
diceal fat 
stranding 

and minimal 
free fluid in 
the pelvis.

Y 3 Appen-
dectomy

No 
repair

L Une-
ventful 

postopera-
tive phase.

Hernia only 
identified 
radiologi-
cally and 

clinical not 
present on 
postopera-
tive follow-
up. Hence 
repair not 

undertaken.

17. Corvatta 
et al. [23]

72 F Abdominal 
pain & nausea 
for 1 day. O/E 
distended, ten-
der abdomen 
with tender 

irreducible left 
groin lump.

USG: pro-
trusion of a 
hollow vis-
cus through 

a 42 mm 
fascial conti-

nuum.

N 1 Re-
duction

Hernio-
plasty 
with 
mesh

OI Une-
ventful 

postopera-
tive phase 
with no 

recurrence 
at 1 year.

A synch-
ronous 

ipsilateral 
femoral 

hernia was 
found on 

exploration 
and repai-

red.
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18. Heo  
et al. 
[24]

65 M Intermittent 
pain in right 

groin for 1 year. 
O/E slight non-
tender bulge in 
the right groin. 
Scars from the 
previous hernia 
surgery in the 
left groin and 
lower midline, 
with protrusion 

on standing 
(not supine).

CT scan: a 
right ingui-
nal hernia 
containing 
appendix & 
left recurrent 

inguinal 
hernia with 
omental fat.

Y 1 Re-
duction

Hernio-
plasty 
with 
mesh

OI Une-
ventful 

postopera-
tive phase 
with no 
recur-

rence at 
16 mont-

hs.

Left recur-
rent ingui-
nal hernia 

was repaired 
with mesh 
in the same 

siting.

19. Drogge 
et al.  
[25]

71 M Severe pain for 
3 days in long 
standing right 

inguinal hernia. 
O/E right, 

irreducible in-
direct, inguinal 

hernia with 
warm surface.

None. N 2 Appen-
dectomy

Shouldi-
ce hernia 

repair 
(without 

mesh)

OI Vacuum 
Assisted 
Closure 

(VAC) was 
applied; 

otherwise, 
uneventful 
postopera-
tive phase.

Wound was 
not closed 
primarily 
and VAC 
dressings 

was applied 
for 38 days 

when 
secondary 
closure was 
undertaken. 
No recur-
rence at 

3 months.

20. Ijah et al. 
[26]

25 M Right groin 
swelling of 

3 years with 
recent pain. 

O/E reducible, 
right indirect 
inguinoscrotal 

hernia. 

None. N 2 Appen-
dectomy

Hernia 
repair 

without 
mesh

OI Une-
ventful 

postopera-
tive phase.

Thick 21 cm 
long pin-

kish-grey ap-
pendix with 
prominent 
serosal ves-
sels, visible 
caecum in 
hernia sac.

21. Bedaiwi 
et al. [27]

72 M Pain for 2 days 
in progressively 
growing scrotal 
lump (present 
for 4 months) 
O/E scars over 

both groins 
from previous 
hernia repair. 
Tenderness 

in right lower 
abdomen and

CT scan: a 
large (wide 
neck 7 cm) 
right ingui-
nal hernia 

causing mass 
effect on 

the urethra, 
intra-hernia 

appendix 
with 

Y 2 Appen-
dectomy

Hernia 
repair 
with 

Vypro 
semi-ab-
sorbable 

mesh

OI Une-
ventful 

postopera-
tive phase.

–
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swollen right 
hemi-scrotum. 
Cough impulse 

positive over 
right groin.

radiological 
signs of acu-
te inflamed 
appendix.

22. Krosser  
et al. 
[28]

33 M Lower abdo-
men pain for 
4 days and 

constipation 
for 2 days. O/E 
tender, right, 

indirect, ingui-
nal hernia and 
tender lower 
abdomen. 

CT scan: 
ischemic 
12 cm x 
12 cm 

omentum 
and a 

right-sided 
inguinal 

hernia con-
taining the 
appendix.

Y 4 Appen-
dectomy

No 
repair

L Une-
ventful 

postopera-
tive phase.

Amyand’s 
hernia and 
ischemic 
omentum 

due to 
omental 
torsion 

occurred 
simulta-

neously as 
separate 

pathologies 
and as it 
was not 

possible to 
attribute 

symptoms 
to either, 

hence 
laparoscopic 
procedure 

undertaken.

23. Teimouri 
& Kar-
keabadi 

[29]

45 M Lower abdo-
minal pain and 

vomiting for 
few hours. O/E 
bulge over right 

inguinal area 
with tender 

lower abdomen.

USG: 
revealed an 

inguinal 
hernia sac 
containing 
inflamed 

fat, anechoic 
fluid col-

lection and 
a distended 
and infla-

med donut 
shape loop 
measuring 
10.5 mm, 

suggestive of 
appendicitis.

Y 2 Appen-
dectomy

Bassini 
repair 

(without 
mesh)

OI Une-
ventful 

postopera-
tive phase.

–
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24. F. Khurs-
hid et al. 

[30]

65 M Pain for 2 days 
in right ingui-
nal lump that 
had appeared 
2 months ago 

O/E there was a 
right, reducible, 
indirect ingui-

nal region.

None. N 2 Appen-
dectomy

Hernia 
repair 
with 
mesh

OI Une-
ventful 

postopera-
tive phase.

–

25. Alvi  
et al. 
[31]

70 M Pain abdomen 
with inability 
to pass stool 

and flatus histo-
ry for 12 hours 

O/E bila-
teral tender 
irreducible, 

direct inguinal 
hernias with 

scar of previous 
surgery in left 

inguinal region.

X-ray 
abdomen: 

dilated small 
bowel loops 
suggestive of 
bowel obs-
truction.

N 1 Re-
duction

Bassini 
repair 

(without 
mesh)

OI Patient 
developed 
respiratory 
failure and 
was kept 

on ventila-
tor. Patient 
expired on 
postope-
rative day 

12.

Left 
inguinal 

hernia sac 
contained 
appendix 
and right 
hernial 
sac had 

gangrenous 
gut segment 

which 
required 
resection. 

Patient was 
a known 
case of 
chronic 

obstructive 
pulmonary 

disease.

26. Hatam-
pour 
et al. 
[32]

65 M Right ingui-
nal swelling 
and pain for 
1 week. O/E 

right, reducible, 
indirect ingui-

nal hernia. 

USG: a 
reducible 
inguinal 

hernia with 
a 1.5 cm 

defect that 
included 

bowel loops.

N 1 Re-
duction

Hernia 
repair 
with 
mesh 
(Lich-

tenstein)

OI Une-
ventful 

postopera-
tive phase.

–

O/E – On examination; Y – Yes; N – No; CT – Computed tomography; USG – Ultrasonogram; OI – Open-inguinal; 
OL – Open-laparotomy; OLI – Open-laparotomy and inguinal.

Results

Study Selection. As depicted in Figure 2, the electronic database search resulted in a total of 67 articles. 
After excluding 29 duplicated articles, titles and abstracts of 38 articles were screened, after which full texts 
of 36 potentially relevant articles were retrieved for eligibility criteria. Finally, 26 articles were included in 
the review after detection of an age below 18 years in 6 patients and a difference in the year of publication 
in 2 case reports.
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Figure 2. PRISMA flow chart of the literature search strategies

Study Characteristics. There were 26 cases, ranging in age from 25 to 84 years (mean 62.5 years; 
SD = 14.159). There were 25 (96.2%) males and 1 (3.8%) female.

 

 

Right inguinal 
canal
85%

Left inguinal 
canal
15%

Figure 3. Location of hernias 
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Clinical presentation. Pain in the lower abdomen, groin, and/or scrotum was the commonest chief 
complaint (n = 25; 96.2%), followed by lumps (n = 24; 92.3%). 10 (38.5%) cases had a preexisting lump 
(maximum duration 10 years) that turned painful, whereas in 14 (53.8%), the lump and pain appeared 
acutely within hours or days. Three cases had a history of previous hernia repair on either side.

Location and anatomical type of hernias. 22 (84.6%) hernias were present on the right side and 4 
(15.4%) on the left side, as depicted in Figure 3. 25 (96.2%) were indirect inguinal hernias, and 19 (73.1%) 
were irreducible or incarcerated.

Imaging modalities and achievement of preoperative diagnosis. In 10 (38.7%) cases, no preoperative 
imaging was undertaken, whereas abdominal/scrotal USG was done in 8 (30.8%), an abdominal CT scan 
was done in 6 (23.8%), and an abdominal X-ray was done in 5 (19.2%) cases. However, Amyand hernia 
was diagnosed preoperatively only in 8 (30.8%), with 5 (19.2%) cases being diagnosed on CT scan and 2 
(7.7%) on USG. The sensitivity of the CT scan and USG abdomen to pick up Amy and hernia was hence 
83.3% and 25%, respectively.

Losanoff and Bassof classification. 8 (30.7%) hernias belonged to Class 1, 9 (34.6%) to Class 2, 6 
(23.1%) to Class 3, and 3 (11.5%) to Class 4, as shown in Figure 4. 

 

 

 

Class 1
34%

Class 2
34%

Class 3
27%

Class 4
5%

LOSANOFF AND BASSOF CLASSIFICATION

Figure 4. Incidence of Amyand’s hernias as per the Losanoff and Bassof classification

Management. A surgical operation was undertaken in all (100%) cases. The surgical approach was open 
inguinal in 16 (61.5%), open inguinal plus laparotomy in 4 (15.4%), laparoscopic in 3 (15.4%), laparotomy 
in 2 (3.8%), and robotic in 1 (3.8%). In Class 1, the vermiform appendix was reduced into the peritoneal 
cavity along with other hernial contents in 7 out of 8 (87.5%), and an appendectomy was conducted in 1 
(12.5%) case. Hernia was repaired by hernioplasty with mesh in 7 (87.5%) cases, and Bassini repair without 
mesh was undertaken in 1 (12.5%) case.

In Class 2, appendectomy was conducted in all nine (100%) cases. For hernia, herniorrhaphy without 
mesh was undertaken in 5 (55.6%), hernioplasty with partially absorbable (Ultrapro, Vypro) mesh in 2 
(22.2%), and polypropylene mesh in 1 (11.1%). In 1 (11.1%) case, elective hernioplasty with mesh was 
planned at a later date. In Class 3, appendectomy was conducted in 5 (83.3%) patients, and 1 (16.7%) patient 
required right hemicolectomy with orchidectomy. Hernia was managed by mesh-free herniorrhaphy in 5 
(83.3%) cases, and no repair was undertaken in 1 (16.7%) case. In Class 4, appendectomy was conducted in 
all three (100%). To manage the additional abdominal pathology, 1 (33.3%) patient each required primary 
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closure of caecal perforation with a temporary diversion ileostomy, Hartman’s procedure to handle sigmoid 
diverticulum with multiple ischemic patches, and excision of the ischemic omentum, respectively. Hernia was 
repaired without mesh in 2 (66.7%) patients, and no repair was undertaken in 1 (33.3%) patient.

Outcomes. 22 (84.6%) cases had an uneventful postoperative phase and recovered. 1 (3.8%) case had 
acute renal failure requiring intensive care, and 1 (3.8%) case had a surgical site infection. 2 (7.7%) cases 
developed postoperative respiratory failure, sepsis, and multiorgan failure and died.

Discussion

Amyand hernia (AH) is a rare disorder, and a literature search could identify only 28 adult patients in the year 
2023. The mean age of 62.5 years and the fact that 10 cases (38.5%) were 70 years and older implies that no 
age group is immune. Delayed diagnosis can even prove fatal, as in this analysis, 2 (7.7%) patients succumbed 
to the complications. The pathophysiology of AH is not clear, and many theories have been postulated in the 
literature to explain the occurrence of AH. There may be a role played by the coexistence of a patent process 
vaginalis and a fibrous connection between the appendix and testis [33]. A long appendix, loose peritoneal 
reflections over the colon, and a redundant cecum may potentially cause the appendix to reach into and get 
retained in the inguinal hernia sac [34]. Similarly, the precise mechanism of appendicitis within an inguinal 
hernia sac is also not fully understood. It is suggested that the muscle contractions and episodic rise in in-
traabdominal pressure during acts like defecation, coughing, etc. may compress the appendix in the external 
inguinal ring, thereby compromising its vascularity and resulting in bacterial overgrowth and inflammation. 
Narrowing of the neck of the hernia may also play a role by causing extraluminal obstruction [35].

AH behaves differently, as unlike usual inguinal hernia with bowel content, it may not manifest with 
features of bowel obstruction, and there is a range of complications that can potentially occur, including 
perforation with localized abscess, or peritonitis, abdominal wall necrotizing fasciitis, epididymo-orchitis, or 
testicular vascular thrombosis. In this analysis, 5 (19.2%) had perforated appendices, and one of the cases 
required right hemicolectomy with orchidectomy. AH (Class 4) has an intrabdominal pathology, and in this 
analysis, there were 3 (11.5%) such cases with associations like sigmoid diverticulum with ischemic patches, 
caecal perforation, and omental torsion.

In most cases, AH is diagnosed incidentally during a surgical operation, particularly when imaging tools 
are underutilized and the assessment is made only on the basis of clinical features and blood work. In this 
analysis, AH was diagnosed preoperatively only in 8 (30.8%) cases. On a retrospective audit of 60 AH cases 
treated over 12 years, Weber et al. [36] found that preoperative diagnosis had been made in only 1 (1.7%) case. 
Sharma et al. [4] had treated 18 patients with AH, and none of the patients were diagnosed pre-operatively. 
However, in our analysis, we found that a CT scan has a sensitivity of 83.3% in the detection of AH, ma-
king it a viable tool for diagnosis. On a CT scan, the primary signs deemed pathognomonic for AH include 
a blind-ending tubular structure arising from the base of the caecum and lying inside the hernia sac. Wall 
thickening, hyperaemia, and periappendiceal fat stranding indicate appendicitis [37, 38]. In this analysis, the 
sensitivity of USG in the diagnosis of AH was only 25%, but in the literature, more encouraging results have 
been published. On analysis of a series of 21 cases of AH, Okur et al. found that a preoperative ultrasound had 
been performed in 12 cases (57.1%) and a diagnosis had been made in 9/12 (75%) of them. The most sig-
nificant feature of AH on USG is the presence of a non-compressible tubular structure within the hernia sac.

In this analysis, 22 (85%) hernias were present on the right side and 4 (15%) on the left side, as depicted 
in Figure 3. The higher frequency on the right side is attributed to the greater incidence of inguinal hernia 
on the right side. Left-sided AH is ever rare and is considered to be a consequence of the mobile cecum syn-
drome and lengthy appendix, though theoretically, it can arise in cases of situs inversus or malrotation [33, 
39]. Homes et al. [40] reviewed 30 cases of AH, and only 3 (10%) were left-sided.
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The management of the analyzed cases was mostly in alignment with the therapeutic scheme of Losanoff 
and Bassonto (Figure 1). For Class 1 with a healthy appendix, reduction was done in 7 (87.5%), and appen-
dectomy was conducted in 1 (12.5%). Hernia was repaired by hernioplasty with mesh in 7 (87.5%) cases, and 
Bassini repair without mesh was undertaken in 1 (12.5%) case. Appendectomy for the Class 1 appendix is not 
recommended as the transection of a fecal-containing organ turns a clean surgery into a clean-contaminated 
one, thereby increasing the risk of surgical site infection [33]. Furthermore, the retained healthy appendix. 
Can serve as a reserve for possible future requirements in biliary tract reconstruction, urinary diversion, or 
appendicostomy [33, 41]. It is recommended in the literature that the appendix be handled with care during 
reduction, as undue manipulation of a healthy appendix may cause trauma and induce secondary appendicitis 
[36]. In this analysis, for Class 2 AH, appendectomy was conducted in all nine (100%) cases. For hernia, 
herniorrhaphy without mesh was undertaken in 5 (55.6%), hernioplasty with partially absorbable mesh in 
2 (22.2%), and polypropylene mesh in 1 (11.1%). The Losanoff and Bassonto management scheme does 
not strongly recommend the use of any prosthetics in hernia repair due to the potentially heightened risk 
of surgical site infection. But there are other reports in the literature where encouraging results have been 
derived with the application of mesh with adequate antibiotic coverage [33].

The three patients in this review, where mesh was used after appendectomy for acute appendicitis, did 
not suffer from any complications. Chatzimavroudis et al. [42] have reported that synthetic mesh can be 
used with success in cases of inflamed or perforated Amy and hernias without any significant increase in 
post-operative complications, and that a septic environment is not an absolute contraindication to the use 
of mesh for hernioplasty. For Class 3 and 4 AH, the cases in this analysis followed the Losanoff and Bas-
sonto management scheme, thereby managing the sepsis and concomitant abdominal pathologies with the 
avoidance of any mesh or prosthesis in hernia repair. The surgical approach depends on the condition of the 
patient, the skills of the operating surgeon, and the availability of logistics. In this analysis, the approach was 
open in 22 (84.6%), laparoscopic in 3 (11.5%), and robotic in 1 (3.8%). The laparoscopic approach offers 
the advantage of being a minimally invasive diagnostic and therapeutic modality. Vermillion et al. [43] were 
the first to report laparoscopic reduction of AH, and in recent years, the adoption of this approach has been 
on the rise [5]. And the discovery of complications may necessitate a conversion from laparoscopic to an open 
approach, like in other laparoscopic operations. Salemis et al. [44] reported conversion from laparoscopic 
to midline laparotomy in a case where an indirect inguinal hernia repair revealed a gangrenous perforated 
appendix with periappendicular abscess within an inguinal hernia.

Conclusions

Amyand’s hernia is a rare entity but healthcare providers should remain vigilant about this potential diag-
nosis. CT scan is a useful armament to detect this hernia. If discovered during operation, surgeons should 
adapt their surgical strategies on the basis of recent evidences and aim at prevention of hernia recurrence 
while effectively minimizing the chances of infection. Though standard therapeutic protocols have not been 
universally agreed upon, but Losanoff and Basson’s classification scheme serves as a useful guide in manage-
ment of Amyand’s hernia.
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