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related to dietary changes, their own ileal anatomy, viral 
infections (vaccination), intestinal autonomic disorders, 
and genetics. Secondary intussusception is mostly due 
to organic lesions in the intestinal wall or lumen, with 
Meckel’s diverticulum and intestinal polyps being the 
most common.

Case 1
A 9-month, 15-day-old girl was presented to the emer-
gency department with intermittent vomiting for one day 
with fever and one episode of blood in the stool. Accord-
ing to her mother, the girl had received the MMR vac-
cine 5 days earlier and had subsequently been febrile. 
She was otherwise asymptomatic. On examination, there 
was distention of the abdomen. A mass was palpable in 
the right upper abdomen. Laboratory tests performed 
on admission showed the presence of anemia (RBC 

Introduction
Intussusception is a type of intestinal obstruction that 
occurs when a segment of the intestine and its corre-
sponding ligament are snapped into the adjacent intes-
tine. There are two types of intussusception: primary 
and secondary. Almost all infants with intussusception 
are primary, and the exact cause is unknown, but may be 
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Abstract
Background Intussusception is one of the most common acute abdominal conditions in pediatric patients, and if 
left untreated, it may result in intestinal necrosis and even death. The etiology of the disease is unknown and may be 
related to a variety of factors, and there are only limited reports of small bowel necrosis secondary to abnormal Peyer’s 
node hyperplasia after MMR vaccination.

Case presentation In this report, we present two infants who had an abnormal proliferation of Peyer’s nodes 
secondary to intussusception eventually leading to small bowel necrosis after MMR vaccination.

Conclusions Intestinal necrosis and infectious shock are the most common causes of infant mortality, and early 
detection and management are critical.
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3.77*10^12/L, HGB 102  g/L, HCT 0.32) with a normal 
white blood cell count and mildly elevated C-reactive 
protein of 15.2 mg/L (normal value < 3 mg/L). Renal and 
liver function tests and electrolytes also produced nor-
mal results. Blood samples were studied for EB virus and 
Mycoplasma pneumoniae and subsequently came back 
negative. Ultrasound (Fig.  1A) showed spherical strong 
echogenicity in the right intestinal canal of the umbilicus, 
which could be a foreign body. The chest X-ray did not 
show any abnormality, and air enema (Fig. 1B) showed a 
mass-like hyperdense shadow at the hepatic flexure of the 
colon, and the mass was spherical close to the ileocecal 
part after repeated pressure, and the reset failed. A diag-
nostic laparoscopy was performed, and after induction 
of general anesthesia, the patient was prone. Laparos-
copy revealed 300 ml of clarified yellowish exudate in the 
right iliac fossa, an erythematous appendix with signs of 
inflammation, complicated intussusception, and a mass 
approximately 25.0 cm from the ileocecal region that was 
grayish red in color and approximately 3.0*2.0 cm in size. 
The whole interstinal canal is 3.0 cm surrounding it was 
black and necrotic (Fig.  1C). An open bowel resection 
and appendectomy were performed without any inci-
dent. Final histopathological analysis reported abnormal 
hyperplasia of the intestinal Peyer’s patches, acute appen-
dicitis, and acute suppurative inflammation of the small 
intestinal mucosa. Postoperative symptomatic treatment 

was administered, and the patient was discharged on the 
12th postoperative day (Fig. 1D).

Case 2
A 7-month-old, 23-day-old boy was presented to the 
emergency department with intermittent vomiting 
for one day accompanied by fever and two episodes 
of blood in the stool. According to his mother, the boy 
had received the MMR vaccine 3 days earlier and sub-
sequently developed a high fever. He was otherwise 
asymptomatic. On examination, he had a swelling and 
pain in his abdomen. A lump could be felt on the left 
side of the umbilicus. Laboratory tests performed on 
admission showed the presence of anemia (RBC 3.54 * 
10^12/L, HGB 87 g/L, HCT 0.28 with a mildly elevated 
white blood cell count of 9.98 *10^9/L (normal value < 9.5 
*10^9/L) and a mildly elevated C-reactive protein level 
of 13.6  mg/L (normal value < 3  mg/L). Renal and liver 
function tests and electrolytes were also normal. The 
blood samples were tested for EB virus and Mycoplasma 
pneumoniae, and the subsequent results were posi-
tive for Mycoplasma pneumoniae but negative for EB 
virus Ultrasound (Fig.  2A) and showed a mixed echo-
genic mass in the left lower abdominal intestinal canal, 
with a range of about 4.0*3.0  cm, exhibiting concentric 
circles, and a liquid echogenicity in the mixed echo-
genicity, with a range of about 2.0*1.0 cm. It was probably 

Fig. 2 Typical picture of a complex intussusception caused by abnormal proliferation of Peyer’s patches from case 2. 2 A Preoperative ultrasound find-
ings of the patient. B Image of the air enema being performed. C Image of the manipulative repositioning being performed. D Microscopic pathological 
findings of the postoperative lump

 

Fig. 1 Pictures related to the operation of the case 1. A Preoperative ultraphonic results of the child 1. B Image of an air enema in progress. C The medial 
wall of the necrotic intestinal canal. D Postoperative Pathological results of tumour under the microscope
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intussusception with bleeding. The air enema (Fig.  2B ) 
showed an irregular filling defect in the sigmoid colon. 
After repeated air injection, the filling defect was seen to 
shrink and recede to the ascending colon, and the repo-
sitioning failed. Diagnostic laparoscopy was performed, 
and after induction of general anesthesia, the patient was 
prone. Laparoscopy revealed a right iliac fossa and 300 ml 
of clarified yellowish exudate, a congested and edematous 
intestinal canal wall, ileocolic intussusception, and a mass 
approximately 15.0 cm from the ileocecal region, grayish 
red in color and approximately 8.0*3.0 cm in size. Its sur-
rounding 14.0 cm intestinal canal was black in color and 
necrotic. (Fig. 2C). An open enterotomy was performed 
without any incident. The final histopathological analy-
sis reported abnormal proliferation of intestinal Peyer’s 
nodes and focal hemorrhagic necrosis of the diseased 
mucosa. The patient was discharged on the 10th postop-
erative day after symptomatic treatment (Fig. 2D).

Discussion
Intussusception is an infant-specific disorder and is the 
leading cause of gastrointestinal obstruction in infants 
[1]. The incidence of intussusception in infancy accounts 
for approximately 60-65% of the overall incidence, with 
a male-to-female ratio of approximately (2–3):1. Mesen-
teric lymphoproliferation appears to be the main cause 
of intussusception in children [2]. Numerous related 
studies have reported a very strong association between 
viruses, mesenteric lymphoproliferation and intussuscep-
tion [3–5]. Geographic and environmental factors play 
an important part in the incidence of intussusception. 
The incidence of intussusception varies from country to 
country; for example, the incidence of pediatric intus-
susception is higher in China than in the United States 
[6]. Viral infections are closely associated with intussus-
ception, and most intussusceptions in pediatric patients 
are idiopathic; in adults, intussusceptions are usually 
due to intestinal mucosa, intestinal or exogenous con-
duction sites that act as Pathological lead point regions, 
pulling the proximal portion of the intestine toward the 
distal portion for peristalsis [7]. The incidence of intus-
susception in children under 1 year of age is 0.33/‰ 
[8]. However, pathological lead points can be found in 
approximately 25% of patients who undergo surgical 
treatment [9]. Various infections and pathological fac-
tors have been associated with the formation of con-
duction points, such as enteric adenovirus infection, 
rotavirus vaccination, intestinal cysts, and lymphomas 
[10–13]. Recent literature on the subject suggests that the 
presence of SARS-CoV-2 can act on specific lead point 
(lymph nodes) and directly cause intussusception [14]. 
The typical clinical manifestations of intussusception in 
infants are paroxysmal irritability, vomiting, abdominal 
masses, and blood in the stool. The clinical presentation 

was typical in both patients. Abdominal ultrasonography 
is the standard method for the diagnosis of intussuscep-
tion. The most common treatment for intussusception is 
pneumatic or hydraulic enema [15, 16]. When the above-
mentioned non-surgical treatment measures are ineffec-
tive, surgical treatment must be performed as soon as 
possible. Delayed surgery can lead to extensive necrosis 
of the intestine, causing septic shock and leading to mul-
tiple organ failure [17]. Surgical treatment is indicated for 
complex cases with/of small bowel type intussusception, 
secondary intussusception, and cases in which non-sur-
gical treatment methods have failed. After laparoscopic 
exploration in both cases, it was clear that it was a com-
plicated intussusception caused by an intestinal bul-
bous foreign body and some of the intestinal tubes were 
necrotic, which made it difficult to complete the laparo-
scopic surgery, so the umbilical incision was prolonged 
upward for about 4  cm to resect the diseased intesti-
nal tubes, and after resection of the foreign body and 
necrotic intestinal tubes, normal intestinal tubes were 
anastomosed, and finally, the abdominal skin wounds 
were anastomosed.

Infantile intussusception due to abnormal proliferation 
of intestinal Peyer’s nodes is very rare, and healthcare 
professionals should be highly vigilant. Possible compli-
cations after MMR vaccination, including febrile con-
vulsions, rash, localized lymph node enlargement, and 
idiopathic purpura, and complications such as mumps 
(salivary gland involvement) and meningitis/encephali-
tis (testicular involvement and infection), have also been 
reported in related cases [18]. This case is the first to 
report a possible correlation between MMR vaccination 
and abnormal proliferation of intestinal Peyer’s patches 
leading to intussusception. The relationship between 
intussusception and MMR vaccination has not been 
studied, mainly because there are so few relevant cases. 
More cases and tests are needed to link the two. The two 
children in this report had an extremely similar disease 
course experience, both having received MMR vacci-
nation within 1 week prior to the onset of the disease, 
with the first manifestations being recurrent high fever 
and irritability, followed by gradual onset of intermit-
tent vomiting, abdominal distension, and blood-stained 
stools. Both patients had a complex intussusception(ileal 
ileocecal intussusception). Based on the authors’ analy-
sis, was the abnormal proliferation of lymphoid tissue 
in the intestinal Pyle’s nodes that led to intussusception 
in two infants related to the MMR vaccination prior to 
the onset of the disease? There may be a relationship, 
but there is a lack of relevant clinical evidence and more 
relevant reports and clinical studies are needed. The vac-
cination reaction masked the early clinical manifestation 
of intussusception, which led to the delay of the disease, 
and when the disease became serious at a later stage and 
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manifested itself as intestinal obstruction and necrosis, 
the optimal treatment period was missed, which seri-
ously jeopardized the growth and development and the 
life and health of the affected children.

Conclusion
The etiology of infantile intussusception is unknown, and 
knowledge of the risk factors for the condition can help 
its early prevention and treatment. Infantile intussus-
ception due to abnormal proliferation of intestinal Pyle’s 
nodes is very rare, and pediatricians should be vigilant. 
Localized lymphoid hyperplasia often occurs after lep-
rosy vaccination, and currently there are too few cases 
reporting its likely lead to necrosis of intestinal Pyle’s 
nodes secondary to intussusception, and more cases and 
data are needed for research. Understanding the possible 
risk factors for intussusception is essential for the pre-
vention, diagnosis, and treatment of intussusception in 
infants and for healthy growth in infancy.
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