
 

Introduction
 According to literature, appendiceal intussusception (invagina-
tion) was first described by McKidd in 1858. An incidence of appen-
diceal invagination is only about 0.01% of all patients undergoing 
appendectomy. It usually remains unrecognized during routine diag-
nostic procedures and it is not confirmed until the surgery. There are 
no pathognomonic findings on ultrasound, barium enema, CT-scan or 
colonoscopy. Sometimes it can only be diagnosed by pathohistolog-
ical examination. We will present a case of appendiceal invagination 
in a 14-years-old boy.

*Corresponding author: Ivan Petračić, MD Department of pediatric surgery, 
Children’s hospital Zagreb, University of Zagreb, Croatia, Tel: + 385 918901180; 
E-mail: ivanpetracicmd@gmail.com

Citation: Petračić I, Pajić  A, Višnjić  S, Gliha  A, Car  A, et al. (2020) Appen-
diceal Intussusception in Pediatric Patient - Case Report. J Surg Curr Trend 
Innov 4: 026.

Received: January 24, 2020; Accepted: February 13, 2020; Published: February 
20, 2020

Copyright: © 2020 Petračić I, et al. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.

Case Report
 We would like to present a case of a 14-years-old boy who was ad-
ministered to our hospital because of abdominal pain which lasted for 
about 12 hours. He had no history of recent vomiting or fever. His past 
history included a surgical treatment of sigmoid colon intussusception 
at the age of 7. The surgical reduction of volvulus and sigmoid colon 
intussusception was performed. During the postoperative follow-up 
period patient had no abdominal symptoms. 

 Physical examination revealed abdominal pain during palpation, 
more intense in lower right abdominal quadrant. The laboratory tests 
showed elevated leukocytes count. Preoperative ultrasound exam-
ination of the abdomen was performed. Ultrasound demonstrated an 
appendix 12mm in diameter with an inflamed wall. Appendix had 
radiological criteria for gangrenous inflammation. The decision for 
open appendectomy was made. Intraoperatively, after approaching 
the cecum, a tumorous structure about 5 cm in diameter was found. 
The structure was part of cecum and packages of enlarged lymph 
nodes were surrounding it. The resection of the tumorous structure 
along with mesentery and lymph nodes was performed. Terminal il-
eum and ascending colon were connected with termino-lateral anas-
tomosis. The undefined tumor was sent to pathohistology. The PHD 
showed that tumorous structure was actually inflamed appendix with 
fecalith, invaginated into the cecal wall (Figures 1 and 2). Also, the 
ileal mucosa was full of small polyps (around 50) that were analysed 
immunohistochemically (CD3, CD20, bcl-2, Ki-67) and diagnosed 
as follicular nodular hyperplasia (Figure 2). No signs of malignancy 
were found. During postoperative follow-up (duration of follow-up 
was about 14 months) he had no further abdominal symptoms.

Discussion
 Appendiceal intussusception is a very rare cause of pediatric acute 
abdomen. As mentioned in the introduction, it was first described in 
1858 by McKidd in a 7-years-old child. In 1963, based on a prospec-
tive study by Collins which 71,000 cases of appendectomy during 
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Abstract

Appendiceal intussusception is a very rare cause of acute ab-
domen in pediatric patients. It is a cause of acute abdominal pain in 
0.01% of all patients who underwent appendectomy.  We would like 
to present a case of a 14-years-old boy who was administered to our 
hospital because of abdominal pain which lasted for about 12 hours. 
After the initial diagnostic investigation was performed, a decision 
for operative treatment was made. The pathohistological investiga-
tion showed that tumorous structure which was found intraopera-
tively was actually inflamed appendix with fecalith, invaginated into 
the cecal wall. We will give a brief review of the relevant literature 
concerning this topic.
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Figure 1: Inflamed appendix with fecolith, invaginated into the cecal wall. 
As described by McSwain, this a type V of appendiceal invagination [1].
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40 years, that the incidence of appendiceal intussusception was 0.01%. 
In 2009, Chaar et al., did the comprehensive review of the literature 
written in English language and found 190 cases of intussusception 
of appendix [2]. They reported that intussusception is more common 
in adults (76%) than in children (24%). Female patients (72%) are 2 
times more affected than men (28%) in the adult population, whereas 
male patients (58%) may be slightly more affected in the pediatric 
population. Patient age varies from 5 months to 85 years. Average age 
of presentation is 7 years in pediatric patients. 

 Anatomical factors, such as a hypermobile appendix, a wide lu-
men and a thin mesoappendix can facilitate the intussusception. More 
often, pathological factors such as fecalith, parasites, foreign bodies, 
follicular nodular hyperplasia, mucocele [3,4] or benign or malignant 
neoplasms can be leading points of the invagination [5,6]. It has been 
reported that in pediatric age, the most frequent cause is appendicitis 
itself. When comparing our patient’s history, physical examination 
and pathohistological findings we can see that he had 4 risk factors 
for appendiceal invagination: he was a boy, he had acute appendicitis 
with fecalith in lumen of appendix and he had follicular nodular hy-
perplasia.

 The preoperative diagnosis of invaginated appendix is difficult. 
The symptoms may be similar to acute appendicitis or a bowel intus-
susception. The pain is usually colic-like abdominal pain (the most 
common symptom, 78%) with vomiting (26%) and with or without 
blood in the stool (23%).

 Another fact that can lead to misdiagnosing the condition is that 
intussusception can be reversed, especially if it is not associated with 
a lead point. Patients may present with symptoms of abdominal pain, 
nausea, and vomiting which can be completely resolved with spon-
taneous reduction of the intussusceptum. A lot of patients (63%) can 
have a chronic presentation during a period of weeks to months [2]. 
This can be applied to adults as well as children.

 According to literature patients with chronic abdominal pain and 
even asymptomatic patients who were diagnosed with appendiceal 
intussusception were usually diagnosed by CT or colonoscopy [2,4]. 
Only a few cases of asymptomatic or chronic invaginaion were diag-
nosed by abdominal ultrasound [2,7]. In these cases, the conservative, 
hydrostatic disinvagination is usually impossible and appendectomy 
is treatment of choice [2].

 In 1910, Moschowitz made the first classification of appendiceal 
intussusception. The classification was later modified by McSwain 
in 1941 [1,8]. Their classification is based on anatomy and describes 
which part of the appendix is the intussusceptum and where the in-
tussuscipiens is located. McSwain described 5 types of appendiceal 
intussusception. In type I, the tip of the appendix is intussusceptum 
and is invaginated into proximal part of appendix. Type II is a form 
of intussusception when invagination starts at some point along the 
length of the appendix. When the invagination starts at the junction 
of appendix and cecum, we are talking about type III. Type IV is ret-
rograde intussusception - the proximal appendix is invaginated into 
the distal appendix. And finally, type V is complete invagination of 
appendix into the cecum and is usually the progression of type I, II or 
III.

 Appendiceal intussusception can also be classified as primary 
(compound) or secondary. Each type of the previously described 
primary appendiceal intussusceptions, possibly with the exception 
of type IV, can initiate a secondary intussusception. The anatomy of 
cecum and degree of irritation of cecum by presence of invaginated 
appendix will define whether the intussuscepted appendix will trigger 
a secondary intussusception. As mentioned before, a fixed caecum has 
small chances for intussusception. It has been reported decades ago 
that intussuscepted appendix can lead to complete colonic intussus-
ception and protrusion of inverted appendix from the anus [9].

 The literature proposes three treatment options for intussuscepted 
appendix: conservative, minimally invasive or surgical. Few factors 
have to be considered when the decision has to be made: Patient’s age, 
recurrence, eventual comorbidities and risk of neoplasm. The risk of 
neoplasm is extremely low in pediatric patients. The reduction of in-
tussusception using hydrostatic reduction is preferable in children but 
only in cases where diagnosis is certain. However, there is a high 
recurrence rate. Also, pneumatic reduction producing cecal distension 
by rectal tube is an option. In these cases a close follow-up is indicat-
ed, because of the high rate of recurrence. 

 Minimally invasive treatment includes colonoscopy. Many au-
thors suggest that when the diagnosis of appendiceal intussusception 
is suspected, the colonoscopy should be performed if possible. During 
colonoscopy, the intussusception may be reduced by performing sev-
eral insufflations of air. It is very advisable to avoid endoscopic re-
moval because perforation and subsequent peritonitis are common 
and serious complications. The resection of appendix with looping 
and snare retrieval should be performed only by experienced gastro-
enterologists and only when the diagnosis of appendiceal intussus-
ception is certain. 

 Most of the authors agree that the treatment of choice for the ap-
pendiceal intussusception is surgical removal of the appendix. It can 
be done either with laparotomy or laparoscopy. Wolf and Boller sug-
gest that during surgical intervention, an attempt to manually reduce 
the intussuscepted appendix should be made if it is possible. If the in-
tussusception is not reducible, cecotomy (along a taenia band) should 
be performed. In our presented case the resection of cecum along with 
intussuscepted appendix was performed because the diagnosis was 
not certain: macroscopically, the cecum was appearing as tumorous 
mass with no apparent appendix which was invaginated into cecal 
wall in total length of 5cm. Due to inflammation, follicular nodular 
hyperplasia and the invagination itself it was not possible to deter-
mine what the exact pathology in situ was. Therefore, the resection of  

Figure 2: The arrow shows appendix invaginated into the cecal wall, as 
seen from the bowel lumen. Follicular nodular hyperplasia can be seen.
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the tumorous structure along with surrounding caecum and terminal 
ileum with mesentery and lymph nodes was performed.

 In pediatric patients the treatment of choice is the laparoscop-
ic approach. Laparoscopic reduction is successful in 50% to 65% 
[10]. Exploratory laparotomy is the management of choice if there 
is any suspicion of appendiceal mass (as it was in presented case), 
cecal neoplasm or compound ileocaecal-appendiceal intussusception. 
Sometimes, right hemicolectomy with lymph node resection is the 
treatment of choice. When the tumor is larger than 2 cm in diameter or 
malignancy is suspected, right hemicolectomy should be performed. 
For simple cases, when the diagnosis in apparent, simple appendec-
tomy may be sufficient [11]. A large number of appendiceal intussus-
ception is caused by benign mucoceles (benign mucinous tumors). 
They should be approached with special care because they can be 
mistaken for mucinous cystadenocarcinoma. Usually, mucocele can 
be cured with appendectomy (simple excision) but the tumor rupture 
has to be avoided as a measure of precaution because mucinous cys-
tadenocarcinoma can cause pseudomyxoma of peritoneum. In case 
of pseudomyxoma peritonei, treatment should include appendectomy, 
omentectomy and in females bilateral oophorectomy. Intraperitoneal 
chemotherapy may be useful. 

 In cases of mobile caecum or ascending colon, in order to prevent 
invagination, it is recommended that during laparotomy these struc-
tures are attached to the lateral abdominal wall by sutures. Finally, 
some authors suggest that surgical intervention may be unnecessary 
in patients with long-standing asymptomatic appendiceal intussus-
ception. A close follow up is indicated in these cases [12].

Conclusion
 Appendiceal intussusception is a very rare cause of acute abdomen 
in children. There are no pathognomonic findings during routine ra-
diological diagnostic procedures. Due to these facts it often remains 
unrecognized until opened surgery or even pathohistological analysis. 
The aim of this case presentation was to contribute to general aware-
ness of the possibility that appendiceal intussusception could cause 
acute abdomen in pediatric patients and to contribute to literature data 
from which further literature reviews can be performed. The review 
of the literature reveals some different opinions on appendiceal in-
vagination approach - from strictly conservative (close follow-up) to 
surgical (laparoscopic, open laparotomy).

 As the appendiceal intussusception is a very rare entity, it is very 
hard to gain experience on a local level.  Therefore, more experience 
should be acquired globally, more cases should be presented in litera-
ture and more systematic literature reviews should be performed.
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