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CASE REPORT

Left-side incarcerated Amyand’s hernia 
with appendix and caecum provoke by early 
banana diet: a case report
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Abstract 

Background: Amyand’s hernia was an unusual condition defined by the presence of an appendix located in the 
inguinal hernia sac. Its prevalence was 1% of all inguinal hernia in children. The clinical manifestation of Amyand’s 
hernia was depending on hernia’s stage, an incarcerated hernia will present with an inguinal mass following by pain 
and motility disorder. It could lead to abdominal distention in the late stage. The common location of Amyand’s 
hernia was on the right side, the left side was uncommon. Early feeding on infants could provoke symptoms of bowel 
obstruction (SBO). More than 76% of infants in Java, Indonesia was given banana as solid food in infants before six 
months old. There is a correlation between the early banana diet and SBO. Amyand’s hernia could present as morbid-
ity of early banana diet.

Case presentation: We describe a case of two months old infant present with an incarcerated left inguinal hernia 
and history of early banana diet that performed herniotomy procedure. During the operation, we found left-side 
incarcerated Amyand’s hernia with appendicitis, excoriation caecum, and sticky banana mass.

Conclusion: This case suggest the possibility of early feeding of banana diet may provoke incarceration of an ingui-
nal hernia and if the incarcerated hernia content contains the appendix, then an Amyand’s hernia.
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Background
The inguinal hernia was defined as a protrusion of fas-
cia or visceral organ through the abdominal wall into 
the inguinal canal. In children, an inguinal hernia is 
caused by obliteration failure of processus vaginalis dur-
ing gonad development [1]. Rarely, the appendix can be 
found in the inguinal sac of an inguinal hernia which has 
been called an Amyand’s hernia. Amyand’s hernia was 
rare. The most common of Amyand’s hernia was present 
in elder patients (over 70  years) and children, although 
the prevalence in children might reach 1% of all inguinal 

hernia [2]. Appendicitis could accompany Amyand’s her-
nia incidence. The incidence of Amyand’s hernia associ-
ated with appendicitis was even rarer. It’s estimated only 
0.07–0.13% [3].

The clinical manifestation of Amyand’s hernia was dif-
ficult to differentiate with another inguinal hernia. In the 
incarceration stage, it’s common to present with an ingui-
nal mass following by pain and motility disorder. In the 
late stage could lead to abdominal distention as symp-
toms of bowel obstruction (SBO). Amyand’s hernia was 
common to present on the right side based on the appen-
dix vermiform position but in a rare condition, it could 
find in the left-side. Left-side Amyand’s hernia could be 
associated with situs inversus, intestinal malrotation, and 
mobile caecum [4].
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The early banana diet is very common in Indone-
sia, especially in Java. More than 76% of infants in Java, 
Indonesia is given banana as solid food in infants before 
six months old. There is a correlation between the early 
banana diet and SBO [5].

Case presentation
A 2  months old male infant was taken to Emergency 
Department Soebandi Hospital with abdominal disten-
tion and bilious vomiting. The symptoms were present 
after the left inguinal hernia appear and could not be 
reduced for 12 h before. A left inguinal hernia was pre-
sent from two weeks old and could be reduced sponta-
neously before. An early banana diet was given to the 
patient one day before the symptoms appear. No other 
food was given except breast milk.

From the physical examination, we found abdominal 
distention with hypertympanic and increasing bowel 
sound as a sign of intestinal obstruction (Fig.  1). We 
also found a sign of dehydration. Radiology examination 
found an obstructed bowel with caecum visualized at left 
inguinal hernia (Fig. 2). Fluid resuscitation and nasogastric tube decompression 

were performing followed by broad-spectrum antibiot-
ics. Then the patient planned to a herniotomy. During 
the operation, we found left-side incarcerated Amyand’s 
hernia with appendicitis and erythematous caecum. No 
perforation was performed. We also found sticky banana 
mass to support the suggestion of early banana diet as a 
predisposing factor (Fig. 3.).

Then we perform an appendectomy, reposition of the 
caecum to the abdomen, and ligation of the sac. It has a 
good result. There was no postoperative complication. It 
has a good functional bowel and the patient could take 
oral breast milk gradually increase. The patient’s parent 
was satisfied with this treatment.

Discussion and conclusion
Amyand’s hernia was not easily diagnosed pre-opera-
tively. It was difficult to differentiate with another ingui-
nal hernia. The patient could come to the Emergency 
Department with inguinal mass associated with pain and 
SBO or inguinoscrotal swelling as a sign and symptom of 
an incarcerated hernia. Fever could present at appendici-
tis but not always present. At late presentation, abdomi-
nal distention and vomiting could present. It depends on 
the condition of appendix vermiform whether inflamma-
tion or perforated [6]. Radiological X-ray could notice 
bowel dilatation. Ultrasound and abdominal CT could 
help to diagnosed hernia but clinical symptoms were very 
important to measure the stage and the next procedure 
performs [7].

Fig. 1 Physical examination of the patient. This is the first impression 
of patients in the Emergency Department. We can see abdominal 
distention and left inguinal hernia

Fig. 2 X-ray’s examination. This is the X-ray examination in the 
Emergency Department. We can see obstructed bowel and caecum 
in the left inguinal hernia
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Appendicitis could perform following Amyand’s her-
nia. The possibility caused was obstruction of incarcer-
ated hernia restricts appendix blood flow and bacterial 
growth lead to inflammation and perforation. Adhesion 
and obstruction of the hernia neck caused the appen-
dix trapped in the hernia sac [8]. Classification of Amy-
and’s hernia was depending on appendix vermiform 
condition. Type I is normal appendix within an inguinal 
hernia. Type II is acute appendicitis within an inguinal 
hernia, no abdominal sepsis. Type III is acute appendi-
citis within an inguinal hernia, abdominal wall, or peri-
toneal sepsis. Type IV is acute appendicitis within an 
inguinal hernia, related or unrelated abdominal pathol-
ogy. This classification will determine the next proce-
dure. Type II Amyand’s hernia classification is based on 
inflammation of appendix vermiform without perforate 
and abdominal sepsis. Appendectomy and ligation of 
the sac have been recommended to treat type II Amy-
and’s hernia [9].

The right-side inguinal hernia was the most common 
condition of Amyand’s hernia. Left-side was uncom-
mon. Cigsar et al. reported from 11 years of experience 
to treat Amyand’s hernia, left-side Amyand’s hernia 
occurs in 4.3%. It could be associated with situs inver-
sus, intestinal malrotation, and mobile caecum. Mobile 

caecum was the only finding based on the research 
while situs inversus and intestinal malrotation was 
still a suggestion based on theory [10]. In oyr patient, 
mobile caecum was found.

The early banana diet was very popular in Indonesia. 
More than 74% infant was given by early banana diet 
as solid food before six months old. The culture associ-
ated and lack awareness of potential danger has been 
suggested as a predisposing factor of early banana diet. 
An early banana diet could induce symptoms of bowel 
obstruction (SBO). Wiryo et  al. reported from 3420 
neonates in Indonesia, the relative risk of early banana 
diet that provokes SBO was 9.18. It was concluded 
that an early banana diet was an important risk factor 
of SBO [11]. The carbohydrate crystal line pattern (b 
type) and the non starch polysaccharide content found 
in banana such as hemicellulose, algine, and pectin are 
material that are difficult to digest. Therefore, they are 
potential for fermentation and gas production. The 
gas could cause abdominal distention and vomiting. 
Banana as a solid food may get stuck at the narrowing 
bowel. An inguinal hernia could narrow the bowel so 
solid food could get stuck and provoke incarceration 
[12].

Amyand’s hernia was a rare condition of inguinal her-
nia and left-side Amyand’s hernia was even rarer. The 
early banana diet was very common in Indonesia. It 
could provoke the incarceration of an inguinal hernia 
that was presented before. This case suggest the pos-
sibility of early feeding of banana diet may provoke 
incarceration of an inguinal hernia and if the incar-
cerated hernia content contains the appendix, then an 
Amyand’s hernia. This case could be a good example 
to educate the mothers in Indonesia to prevent giving 
early banana diet in infants. Therefore, it was necessary 
to educating not giving an early banana diet to prevent 
intestinal obstruction in infants.

Abbreviation
SBO: Sign of bowel obstruction.

Acknowledgements
The authors wish to thank all medical staff at Soebandi Jember Hospital.

Authors’ contributions
Complete workup and followed up was done by pediatric surgeon S and 
assistance by HAP and NESS. Diagnosed and X-ray interpretation by Radiolo-
gist IS. Literature review, manuscript design, and the draft was created by HAP 
and BDR, finalization by S. All authors attest that they meet the current ICMJE 
criteria for Authorship. All authors read and approved the final manuscript.

Funding
No funding or Grant support.

Availability of data and materials
All information of the patient came from the Department of Surgery and 
Department of Pediatric Soebandi Hospital, Jember, Indonesia.

Fig. 3 Durante op finding. We found left-side Amyand’s hernia with 
appendicitis and caecum. We also found a sticky banana mass in the 
caecum



Page 4 of 4Supangat et al. BMC Gastroenterol          (2021) 21:165 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patient’s parents for publica-
tion of the patient’s detail.

Competing interests
The authors declare that they have no competing interests. No support from 
any organization and financial relationship.

Author details
1 Pharmacology Department, Faculty of Medicine, Jember University, Jem-
ber 68121, Indonesia. 2 Molecular Biology Research Center, Jember University, 
Jember 68121, Indonesia. 3 Department of Pediatric Surgery, Dr. Soebandi 
Hospital, Jember 68111, Indonesia. 4 Emergency Department, Dr. Soebandi 
Hospital, Jember 68111, Indonesia. 5 Radiology Deparment, Dr. Koesnadi 
Hospital, Bondowoso 68214, Indonesia. 

Received: 27 July 2020   Accepted: 7 April 2021

References
 1. Craner DR, Glenn IC, Ponsky TA. Inguinal hernia repair in children. In: 

Surgical principles in inguinal hernia repair. Cham: Springer; 2018. pp. 
139–147.

 2. Ivashchuk G, Cesmebasi A, Sorenson EP, Blaak C, Tubbs SR, Loukas 
M. Amyand’s hernia: a review. Med Sci Monit Int Med J Exp Clin Res. 
2014;20:140.

 3. Gupta AK, Vazquez OA, El Haddi J, Dedwylder M, Yeguez JF. Amyand’s 
hernia: perforated appendix in an incarcerated inguinal hernia. Cureus. 
2020;12(4):e7622.

 4. Bekele K, Markos D. Left-sided incarcerated Amyand’s hernia with cecum 
and terminal ileum: a case report. Int Med Case Rep J. 2017;10:349.

 5. Wiryo H, Hakimi M, Wahab AS, Soeparto P. Vomiting, abdominal disten-
tion and early feeding of banana (Musa paradisiaca) in neonates. South-
east Asian J Trop Med Public Health. 2003;34(3):608–14.

 6. Almetaher HA, Mansour MA, Arafa MA. Management of Amyand’s hernia 
in children: should appendectomy be mandatory or not? Ann Pediatr 
Surg. 2020;16:1–7.

 7. Puttappa RB, Kumar M, Wali P, Mangalappilly A, Soni R, Gopalan S, et al. 
Amyand’s Hernia—a perplexing diagnosis. European Congress of Radiol-
ogy; 2018.

 8. Singal R, Gupta S. “ Amyand’s hernia”—pathophysiology, role of investiga-
tions and treatment. Maedica. 2011;6(4):321.

 9. Cankorkmaz L, Ozer H, Guney C, Atalar MH, Arslan MS, Koyluoglu G. 
Amyand’s hernia in the children: a single center experience. Surgery. 
2010;147(1):140–3.

 10. Cigsar EB, Karadag CA, Dokucu AI. Amyand’s hernia: 11 years of experi-
ence. J Pediatr Surg. 2016;51(8):1327–9.

 11. Wiryo H, Hakimi M, Wahab AS, Soeparto P. Association between early 
feeding of banana (Musa paradisiaca) and vomiting or abdominal disten-
tion in neonates. Paediatr Indones. 2004;44(2):41–5.

 12. Sømme S, Kulungowski AM. Intestinal obstruction of neonates and 
infants. Abernathy’s Surg Secrets E-Book. 2017;15:403.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Left-side incarcerated Amyand’s hernia with appendix and caecum provoke by early banana diet: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case presentation
	Discussion and conclusion
	Acknowledgements
	References


