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Abstract
Background: Intussusception is a gastrointestinal condition in which early treatment is critical. Although its
epidemiology and comorbidities have been studied, few studies have included the entire pediatric population of a
country. Therefore, we aimed to analyze the epidemiologic features of pediatric intussusception patients and
identify comorbidities associated with intussusception in South Korea, using the public health database.
Methods: We analyzed the data of children below 18 years of age, from the national database of South Korea, who
were diagnosed with intussusception and managed such as air reduction or surgical methods from 2008 to 2016.
Patients were categorized into six groups based on the comorbid diseases. Patients with structural lesion in
gastrointestinal tract were divided diagnosis or diagnosis code.
Results: The number of patients diagnosed with intussusception were 25,023 (16,024 males, 64.0%). Of them, the
highest percentage was patients aged between 2 and 36 months (20,703; 82.7%). The incidence per 100,000 individuals
aged up to 2 years was 196.7. The number of males were 16,024 (64.0%) and were almost twice the number of 8999
(36.0%) female patients. The maximum number of cases (n = 2517; 10.1%) were seen in September, followed by July
(n = 2469; 9.9%). In February, the number of cases was lowest at 1448 (5.8%) patients (P < 0.001). The number of
patients with structural lesions of the gastrointestinal tract that could lead to intussusception was 1207 (4.8%), while
patients with acute gastrointestinal infectious disease were 4541 (18.1%). Among the structural lesions of the
gastrointestinal tract that could be the leading cause of intussusception, lymphadenopathy was the most common,
seen in 462 (56.6%) patients and an appendix-related condition was seen in 260 (31.9%) patients. Infectious diseases
were more common in the younger children, while systemic diseases were more common in the older.
Conclusion: We confirmed that pediatric intussusception in South Korea shows a seasonal tendency, which is agedependent and is associated with an exposure to infectious agents. Some infectious pathogens and underlying
diseases might play an important role in the pathophysiology of intussusception.
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Background
Intussusception is the invagination of a segment of the
bowel into the distal part of the bowel, and is the most
common cause of obstruction of the intestine in infants
[1, 2]. It is known to occur in 74 per 100,000 people, but
varies from 9 to 328 per 100,000 people depending on
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the geography and as reported in different researches.
No seasonal pattern for the disease is known yet [3].
Due to the characteristic clinical findings and awareness
about the condition, a relatively early screening performed
using ultrasonography [4]. However, if the diagnosis is
delayed beyond 48 h, complications and mortality could
be higher [5, 6]. Hence, early diagnosis and treatment is
important. In most cases, intussusception is known to be
idiopathic without any underlying disease [7]. However,
idiopathic intussusception can also occur after respiratory
or gastrointestinal infections, and is associated with
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various diseases such as Henoch-Schönlein purpura
(HSP), lymphoma, Meckel’s diverticulitis, and polyps
[7–9]. Although it is not known to be related to natural rotavirus infections, there have been previous reports
of intussusception following rotavirus vaccines. Adenovirus infection is known to be associated with intussusception [10, 11]. Many studies have been conducted on the
association of intussusception with these specific infections and are well known in relation to structural leading
points [12, 13]. However, there have been few studies
based on the national health database about the association of other diseases with intussusception [3]. Moreover,
there are few studies based on the national health database
about the epidemiology of intussusception itself, and there
has been no study conducted in Korea at all.
Hence, we aimed to analyze the epidemiologic features
of pediatric intussusception using the public health database. We also identified comorbidities associated with
intussusception.

Methods
Data extraction of pediatric intussusception patients

South Korea has an universal Health Insurance Review and
Assessment Service (HIRA) system, which covers more
than 98% of the population [14]. The HIRA database contains information such as hospitalization, diagnosis, and
medication for almost the entire population of South Korea.
Open data is available for research purposes through a
rigorous screening process, without any personal information about the patients being disclosed. A personal identification number is provided with restricted personal
information, which can be used to extract clinical data such
as diagnosis, medication, surgery, and treatment, and
demographic information such as age, sex, and geography
for each patient. We extracted the data of patients below
18 years of age diagnosed with intussusception (K561)
from January 2007 to December 2016, according to the
International Classification of Disease (ICD) 10 codes
from this open HIRA database.
However, there is a possibility of over diagnosis in the
HIRA database, as also a probability of missed cases of
actual intussusception. Since the HIRA database captures the input from each medical institution, a case
might be included twice if it is diagnosed at one medical
institution and transferred to another institution. Additionally, when intussusception is suspected but not
confirmed, it might still be included in the database if
indicated as a diagnosis by the medical institution while
entering the data. Moreover, in cases of suspected small
bowel intussusception, some patients do not require any
treatment, but are only kept under observation. However, if intussusception is confirmed, air reduction or
surgical methods such as manual reduction or right
hemicolectomy needs to be performed. Hence, we selected
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only patients who underwent procedures such as air reduction or surgical methods for treatment of intussusception. Records from 2007 were screened to identify cases of
previous diagnosis with intussusception. Data of all patients below 18 years of age in Korea who were treated for
intussusception from 2008 to 2016 were examined.
Infants and children below 6 years of age were categorized into early childhood, while those above 6 years of
age were classified into middle childhood (6–12 years of
age) and early adolescence (12–18 years) according to the
stages described by the Eunice Kennedy Shriver National
Institute of Child Health and Human Development [15].
Data analysis and statistical analysis were performed
using SAS (version 9.2) in the HIRA system. Statistical
analysis was performed using the SPSS 18.0 statistical
software (SPSS Inc., Chicago, IL, USA).
Classification of diseases associated with intussusception

Patients diagnosed and treated for intussusception were
retrospectively categorized into six groups based on the
comorbid diseases, using the diagnosis mentioned in
HIRA and ICD-10 codes; Group I: Structural lesion in
the gastrointestinal tract, Group II: Acute gastrointestinal infectious disease (A02, A04, A08, A09, and so on),
Group III: Acute respiratory infectious disease (J00-J42),
Group IV: Other infectious disease (A41, B08, B17, B18,
B34, H10, H65, H66, K12, N30, and so on), Group V:
Systemic non-infectious disease (D50, D6, D7, E16, and
so on) group VI: No accompanying disease.
Group I was divided based on lymphadenopathy into
mesenteric lymphadenitis (I880, I881, I889, and I899), appendix related condition (K352, K353, K358, K36, K37,
K380, K381, K388, and K389) including appendicitis and
appendicolith, tumor (C778, C837, C859, D120, D122,
D123, D126, D131, D133, D139, and D201) such as lymphoma and benign neoplasm, HSP (D690), diverticulitis
(K571, K573, K574, and K579), and polyp (K635) by diagnosis or diagnosis code.

Results
Epidemiology of pediatric intussusception

In the data extracted from the HIRA database between
2007 and 2016, a total of 49,315 patients under the age of
18 were diagnosed with intussusception. Of these, 25,023
patients who were diagnosed with intussusception during
the 9 years from 2008 to 2016, and underwent air reduction or surgical treatment such as right hemicolectomy
were included. Of these patients, 16,205 (64.8%) were hospitalized and 6 (0.02%) patients died. Surgery was performed in 796 patients (3.18%) due to the failure of
reduction. The number of males was 16,024 (64.0%),
which was almost twice the number of 8999 (36.0%) female patients (Table 1). The highest number of cases 3389
(13.5%) occurred in 2010 and the lowest number of cases
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Table 1 Number of patients according to year, month, and gender in children treated for intussusception in Korea
2008

2009

2010

2011

2012

2013

2014

2015

2016

Total number
of patients

January

245

203

148

191

190

218

183

156

225

1759 (7.0%)

February

191

164

144

151

170

149

135

167

177

1448 (5.8%)

March

201

235

211

219

189

157

177

169

189

1747 (7.0%)

April

219

234

235

256

231

205

220

198

175

1973 (7.9%)

May

252

256

272

264

258

298

226

240

280

2346 (9.4%)

June

280

255

272

265

250

283

218

180

301

2304 (9.2%)

July

261

265

298

277

302

316

217

244

289

2469 (9.9%)

August

2445 (9.8%)

Month

283

250

403

234

270

338

231

182

254

September 269

246

462

214

252

367

246

186

275

2517 (10.1%)

October

235

234

387

200

225

262

214

194

234

2185 (8.7%)

November

230

209

300

183

225

223

200

245

181

1996 (8.0%)

December

234

161

257

182

210

178

191

259

162

1834 (7.3%)

Male

1869

1721

2209

1701

1799

1885

1543

1555

1742

16,024 (64.0%)

Female

1031

991

1180

935

973

1109

915

865

1000

8999 (36.0%)

Gender

Total number 2900 (11.6%) 2712 (10.8%) 3389 (13.5%) 2636 (10.5%) 2772 (11.1%) 2994 (12.0%) 2458 (9.8%) 2420 (9.7%) 2742 (11.0%) 25,023
of patients

were 2420 (9.7%) in 2015 (P < 0.001). Seasonally, the largest number of cases (n = 2517; 10.1%) was seen in September, followed by July (n = 2469, 9.9%), and August
(n = 2445, 9.8%). In February, the number of cases was
lowest at 1448 (5.8%) patients (P < 0.001). Compared to
the other seasons, a relatively higher number of patients
was treated in August and September 2010. Hence, the
number of patients 2171 (10.0%) were the highest in July,
during the period of 8 years excluding 2010. The

occurrence was more common during the warm season
from June to August, with 7218 cases (28.8%) while 5041
(20.1%) cases in the cold season were recorded.
Figure 1 shows the number of intussusception patients
by age (P = 0.053). There were 7498 patients (30.0%) between 2 and 12 months of age, 24 patients (0.1%) below
2 months, and 8270 patients (33.0%) between 1 and 2
years of age. The number of patients between 2 and 36
months of age was the highest at 20,703 (82.7%).

Fig. 1 Distribution according to age among patients treated for intussusception in Korea from 2008 to 2016 (P = 0.053)
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Subsequently, the incidence gradually decreased with increasing age; 552 cases (2.2%) in the group aged 6 to 12
years, 184 cases (0.7%) in the adolescent age group of 12
to 18 years. The incidence of intussusception in children
under 1 year of age was 193.2 per 100,000; South Korea’s
cumulative population under 1 year of age from 2008 to
2016 was 3,892,954. The incidence per 100,000 people up
to 2 years was 196.7 and 170.2 until the age of 3 years.
Classification of comorbidities in patients treated for
intussusception

The existing comorbidities in patients treated for intussusception are shown in Fig. 2 (P = 0.200). The number
of patients with structural lesions in the gastrointestinal
tract (group I), which could cause intussusception was
1207 (4.8%), while patients with acute gastrointestinal
infectious disease (group II) such as acute enteritis and
colitis were 4541 (18.1%). There were 2021 (8.1%) patients
in group III with acute respiratory infectious disease such
as influenza, and respiratory adenovirus. The patients with
other infectious diseases (group IV) such as urinary tract
infection and sepsis were 1000 (4.0%), and the number of
group V patients with other non-infectious systemic diseases was 5711 (22.8%). Patients in whom no accompanying disease was registered were 10,543 (42.1%).
Among the structural lesions of the gastrointestinal
tract, which could be the leading cause of intussusception,
lymphadenopathy was the most common in 462 (56.6%)
patients and an appendix related condition was seen in
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260 (31.9%) patients while 391 patients had no specific lesion (Fig. 3) (P = 0.019). Number of patients with tumor
like lymphoma were 22 (2.7%), and those with HSP, diverticulitis and polyp were 19 (2.3%), 46 (5.6%), and 7 (0.9%),
respectively.
Classification of comorbidity by age

The details of concomitant diseases according to age
groups are shown in Fig. 4. Systemic non-infectious disease
was the most frequently coexisting condition, cumulatively
accounting for 40% across all age groups (P < 0.001). In patients under 6 years of age, acute gastrointestinal infectious
disease was seen in about 30% of the cases, but the incidence sharply decreased in middle childhood above 6 years
of age and in early adolescence above 12 years.
Structural problems of the gastrointestinal tract coexisting with intussusception were seen in less than 10%
patients aged below 36 months but increased in those
above 36 months and were almost 30% in middle childhood and 40% in early adolescence.

Discussion
Since intussusception is fatal but not rare in pediatric
patients, there are multiple studies and publications related to its cause and incidence [3, 7]. Although, previous researches there have been conducted on different
races and regions, this is the first study that investigated
the incidence throughout South Korea, using the national health database.

Fig. 2 Classification of comorbidities in patients treated for intussusception in Korea from 2008 to 2016 (P = 0.200). Group I: Structural problem of
the gastrointestinal tract, Group II: Acute gastrointestinal infectious disease, Group III: Acute respiratory infectious disease, Group IV: Other
infectious disease, Group V: Systemic non-infectious disease, Group VI: No accompanying disease
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Fig. 3 Classification of structural causes associated with
intussusception in Korea from 2008 to 2016. HSP; Henoch–Schönlein
purpura (P = 0.019). Of the 1207 patients with structural disease, 816
patients were classified into six disease groups and the remaining
391 patients had no specific problem
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Previous reports have found the disease to be predominant in males; in the East Asian studies such as in
China, Taiwan, and Japan, the ratio of male to female
was reported to be 1.4 to 1.8: 1. However, previous studies from South Korea reported the male: female incidence to be 2.2 to 2.4: 1 [7, 16]. In our study, it was
about 1.8:1 for 9 years and showed a similar ratio every
year. The mortality rate varies greatly depending on the
level of medical care, but the mortality rate of 0.02% was
significantly lower compared to the previous reports.
Hospitalized treatment was provided for 64.8% of the
patients, and there was reduction failure in 3.18% of the
patients. Since the treatment policy, medical accessibility, and the proficiency level of the medical staff vary by
each medical institution, it is difficult to determine the
degree of severity.
There are many reports of seasonal or monthly variation in the region, based on climatic variability. Previous studies, including those from East Asia are
inconsistent; however, there are many reports about the
intussusception rates being similar to the epidemic of
acute gastroenteritis [17–19]. Our results showed that
the rate of intussusception in South Korea was higher in
the period from July to September, and there were fewer
cases in the cold season. In addition, seasonal variation
occurred 1.74 times higher in September, when the

Fig. 4 Classification of comorbidities according to age in patients treated for intussusception in Korea from 2008 to 2016 (P < 0.001). Group I:
Structural lesion in the gastrointestinal tract, Group II: Acute gastrointestinal infectious disease, Group III: Acute respiratory infectious disease,
Group IV: Other infectious disease, Group V: Systemic non-infectious disease, Group VI: No accompanying disease
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number of patients was the largest, compared to February,
when the number of patients was the lowest. Although
the pattern appeared to be similar year after year, the incidence was particularly high in August, September, and
October in the year 2010. Due to the legal policies of the
HIRA database, we could not access the patients’ personal
information, but if we had been able to confirm if there
was an epidemic of gastrointestinal tract or respiratory
virus infection at the time, we could have provided a better insight on the probable etiology.
There are various reports about the peak age for intussusception. The highest peak is seen in the first year of
life, but many studies have shown the peak to be from 5
months to 2 years of age [3]. One report mentioned that
the peak incidence is during 3 to 36 months of age, because a relatively large number of cases occur between the
age of 2 to 3 years [18, 20–24]. Our results also show that
63.1% of the patients were up to 24 months of age, and
19.7% of patients were 24 to 36 months of age; thus, 82.8%
of patients were under 36 months of age. It is difficult to
confirm accurately, but we think that the peak age for
intussusception in South Korea is less than 36 months.
We investigated the diseases accompanying intussusception using the name and code of the disease registered in
the HIRA database. However, due to limitations in the
HIRA database, and the nature of intussusception, it is possible that some diseases associated with intussusception
have not been captured. In case of acute infectious diseases,
there might be cases in which the pathogen could not be
confirmed, because either the patient was not investigated,
or the treatment period was short. Concomitant diseases
such as tumors can be identified in more cases if the diagnostic tests and diagnoses are almost certain, and a low rate
of respiratory infection pathogens with simple or untested
tests will be identified. Although, these infections do not
directly induce intussusception, it is thought to be caused
by the hypertrophy of lymph nodes and intestinal edema,
which accompany the infection [25].
However, due to the nature of the disease, comorbidities
that can become the leading cause are often investigated
during a prolonged period of hospitalization, indicating
most of the patients who have real diseases. In particular,
malignancies such as lymphoma are thought to have a
higher rate of reflection, but the relative rate is not as high
as in other studies [26, 27]. Patients with a structural lesion were relatively few in those below 36 months of age,
which is the most common age for intussusception, and
the rate of structural lesions increased after 36 months of
age. The highest rate of structural anomalies was found in
the early adolescent period.
There are some limitations in our study. We identified
49,315 patients with intussusception as the chief or concomitant diagnosis, but patients who did not undergo
air reduction or surgical methods were excluded. But,
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patients with intussusception will almost certainly be
treated, so there will be no major problems. The rate of
recurrence could not be determined because it was not
clear whether the current episode was the first episode
or a recurrence. Hence, the actual overall incidence
might have been lower. Even when intussusception was
confirmed, cases of self-reduction or small bowel intussusception that were only kept under observation have
been excluded from the analysis. Moreover, as mentioned earlier, it is not known whether a comorbid condition directly caused intussusception. In the case of
diseases such as lymphoma and polyp, they were included as a structural problem only if the disease was
found at a location that could cause intussusception,
such as the ileum or the colon. In such cases, the intussusception might not be a direct result of the structural
lesion, but might merely co-occur. However, this number is expected to be negligible for a period of 9 years.
Many studies regarding the epidemiology of intussusception have been conducted in various countries [28–31].
Indeed, in many industrialized countries, the incidence of
intussusception has decreased. If our study had been conducted over a period of 20 to 30 years, the results might
have been more interesting. It is necessary to confirm
whether the reduction of infectious diseases or the early
diagnosis of other comorbidities is associated with a decrease in intussusception, since Korea has industrialized at
a faster rate than any other country in the world and the
level of medical care has improved significantly.
Despite the above limitations, this study was the first
in South Korea to investigate the epidemiology of intussusception over a nine-year period using the national
health database and to investigate the accompanying comorbidities that could be associated with the cause. We
also analyzed the variations in concomitant diseases by
age group. In conclusion, we confirmed that the occurrence of pediatric intussusception in South Korea shows
a seasonal tendency, which is age-dependent and related
to the exposure to infectious agents, and suggest that
some infectious pathogens might play an important role
in its pathophysiology. It is necessary to confirm the
exact causal relationships through further long-term
epidemiological studies.
Abbreviations
HIRA: Health Insurance Review and Assessment Service; HSP: HenochSchönlein purpura; ICD: International Classification of Disease
Acknowledgements
We thank Editage Language Editing Services for reviewing the manuscript
and for editorial assistance.
Authors’ contributions
SJJ and DYY: designed and wrote the manuscript. SAC, SWY, NML, and SYK:
investigated and analyzed the data (Health Insurance Review and
Assessment Service: HIRA). ISL: critically reviewed the manuscript. All authors
have read and approved the final manuscript.

Jo et al. BMC Pediatrics

(2019) 19:211

Page 7 of 7

Funding
No funding source.
19.
Availability of data and materials
The data will not be shared because it will be used as material for other
papers.
Ethics approval and consent to participate
This study was conducted with approval from the Institutional Review Board
(IRB) of the Chung-Ang University Hospital (IRB no.: 1710–012-16120), and
informed consent was waived due to the retrospective nature of the study.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.

20.

21.

22.

23.

24.

Received: 28 December 2018 Accepted: 19 June 2019
25.
References
1. Bines JE, Kohl KS, Forster J, Zanardi LR, Davis RL, Hansen J, et al. Acute
intussusception in infants and children as an adverse event following
immunization: case definition and guidelines of data collection, analysis,
and presentation. Vaccine. 2004;22:569–74.
2. Bines JE, Patel M, Parashar U. Assessment of postlicensure safety of
rotavirus vaccines, with emphasis on intussusception. J Infect Dis. 2009;
200(Suppl 1):S282–90.
3. Jiang J, Jiang B, Parashar U, Nguyen T, Bines J, Patel MM. Childhood
intussusception: a literature review. PLoS One. 2013;8:e68482.
4. del-Pozo G, Albillos JC, Tejedor D, Calero R, Rasero M, de-la-Calle U, et al.
Intussusception in children: current concepts in diagnosis and enema
reduction. Radiographics. 1999;19:299–319.
5. Kennedy M, Liacouras CA. In: Kliegman RMSB, St. Geme 3rd JW, Schor
NF, editors. Nelson textbook of pediatrics. 20th ed. Philadelphia:
Elsevier; 2016. p. 1812–4.
6. McCollough M, Sharieff GQ. Abdominal surgical emergencies in infants and
young children. Emerg Med Clin North Am. 2003;21:909–35.
7. World Health Organization. Acute intussusception in infants and children:
incidence, clinical representation and management: a global perspective.
Document WHO/V & B/02.19. Geneva: World Health Organization; 2002. p. 1–98.
8. Sonmez K, Turkyilmaz Z, Demirogullari B, Karabulut R, Kale N, Basaklar AC.
Intussusception in children: experience with 105 patients in a department
of paediatric surgery, Turkey. S Afr J Surg. 2012;50:37–9.
9. Kee HM, Park JY, Yi DY, Lim IS. A case of intussusception with acute
appendicitis. Pediatr Gastroenterol Hepatol Nutr. 2015;18:134–7.
10. Murphy TV, Gargiullo PM, Massoudi MS, Nelson DB, Jumaan AO, Okoro CA,
et al. Intussusception among infants given an oral rotavirus vaccine. New
Engl J Med. 2001;344:564–72.
11. Patel MM, Haber P, Baggs J, Zuber P, Bines JE, Parashar UD. Intussusception
and rotavirus vaccination: a review of the available evidence. Expert Rev
Vaccines. 2009;8:1555–64.
12. Marsicovetere P, Ivatury SJ, White B, Holubar SD. Intestinal intussusception:
etiology, diagnosis, and treatment. Clin Colon Rectal Surg. 2017;30:30–9.
13. Fiegel H, Gfroerer S, Rolle U. Systematic review shows that pathological lead
points are important and frequent in intussusception and are not limited to
infants. Acta Paediatr. 2016;105:1275–9.
14. Kim L, Kim JA, Kim S. A guide for the utilization of health insurance
review and assessment service national patient samples. Epidemiol
Health. 2014;36:e2014008.
15. Williams K, Thomson D, Seto I, Contopoulos-Ioannidis DG, Ioannidis JP,
Curtis S, et al. Standard 6: age groups for pediatric trials. Pediatrics. 2012;
129(Suppl 3):S153–60.
16. Kim YS, Rhu JH. Intussusception in infancy and childhood. Analysis of 385
cases. Int Surg. 1989;74:114–8.
17. Guo WL, Zhang SF, Li JE, Wang J. Association of meteorological factors with
pediatric intussusception in subtropical China: a 5-year analysis. PLoS One.
2014;9:e90521.
18. Chen SCC, Wang JD, Hsu HY, Leong MM, Tok TS, Chin YY. Epidemiology of
childhood intussusception and determinants of recurrence and operation:

26.
27.

28.

29.

30.
31.

analysis of National Health Insurance Data between 1998 and 2007 in
Taiwan. Pediatr Neonatol. 2010;51:285–91.
Jo DS, Nyambat B, Kim JS, Jang YT, Ng TL, Bock HL, et al. Population-based
incidence and burden of childhood intussusception in Jeonbuk Province,
South Korea. Int J Infect Dis. 2009;13:e383–8.
Boudville IC, Phua KB, Quak SH, Lee BW, Han HH, Verstraeten T, et al. The
epidemiology of paediatric intussusception in Singapore: 1997 to 2004. Ann
Acad Med Singap. 2006;35:674–9.
Buettcher M, Baer G, Bonhoeffer J, Schaad UB, Heininger U. Three-year
surveillance of intussusception in children in Switzerland. Pediatrics. 2007;
120:473–80.
Awasthi S, Agarwal GG, Mishra V, Nag VL, El Sayed HF, da Cunha AJ, et al.
Four-country surveillance of intestinal intussusception and diarrhoea in
children. J Paediatr Child Health. 2009;45:82–6.
Chen YE, Beasley S, Grimwood K, New Zealand Rotavirus Study G.
Intussusception and rotavirus associated hospitalisation in New Zealand.
Arch Dis Child. 2005;90:1077–81.
Ho WL, Yang TW, Chi WC, Chang HJ, Huang LM, Chang MH. Intussusception in
Taiwanese children: analysis of incidence, length of hospitalization and hospital
costs in different age groups. J Formos Med Assoc. 2005;104:398–401.
Helbling R, Conficconi E, Wyttenbach M, Benetti C, Simonetti GD, Bianchetti
MG, et al. Acute nonspecific mesenteric lymphadenitis: more than “no need for
surgery”. Biomed Res Int. 2017:9784565. https://doi.org/10.1155/2017/9784565.
Choong CK, Beasley SW. Intra-abdominal manifestations of HenochSchonlein purpura. J Paediatr Child Health. 1998;34:405–9.
England RJ, Pillay K, Davidson A, Numanoglu A, Millar AJW. Intussusception
as a presenting feature of Burkitt lymphoma: implications for management
and outcome. Pediatr Surg Int. 2012;28:267–70.
Fischer TK, Bihrmann K, Perch M, Koch A, Wohlfahrt J, Kåre M, et al.
Intussusception in early childhood: a cohort study of 1.7 million children.
Pediatrics. 2004;114:782–5.
Liu N, Yen C, Huang T, Cui P, Tate JE, Jiang B, et al. Incidence and
epidemiology of intussusception among children under 2 years of age in
Chenzhou and Kaifeng, China, 2009-2013. Vaccine. 2018;36:7862–7.
Justice F, Carlin J, Bines J. Changing epidemiology of intussusception in
Australia. J Paediatr Child Health. 2005;41:475–8.
Weiß S, Streng A, Rv K, Liese J, Wirth S, Jenke AC. Incidence of
intussusception in early infancy: a capture-recapture estimate for Germany.
Klin Padiatr. 2011;223:419–23.

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

