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Abstract

Objective: To investigate the clinical characteristics of early recurrent intussusception after ultrasound-guided
saline reduction, and to explore the factors leading to early recurrence.

Method: The retrospective observational case-control study was conducted at Weifang People's Hospital,
Shandong, China, and comprised data from January 2015 to December 2017 related to paediatric intussusception
patients aged 0-12 years who underwent ultrasound-guided saline enema reduction. The patients were divided
into two recurrent and non-recurrent groups. Clinical characteristics of the patients with early recurrence were
analysed. Factors compared between the groups were gender, age, onset season, onset-to-treatment time
interval, blood in stool, fever, diarrhoea, abdominal pain and vomiting, weight and pathology. Data was analysed
using SPSS 22.

Results: Of the 672 subjects, 86(13%) were patient with early recurrence while 586(87%) had no early recurrence
and acted as controls. Among the patients, 70(81.4%) were aged 6-36 months. In 52(60.5%) patients, recurrence was
once, and in 23(26.7%) twice. There were 141 episodes of intussusception; 24(17%) occurring in <12 hours,
85(60.2%) in 12-24 hours. Also, 5(6%) patients required surgery for reduction. Compared to the controls, the second
quarter, heavier body weight and pathology were the factors leading to early recurrence of intussusceptions
(p<0.05).

Conclusion: The second quarter, heavier body weight and pathological leading points were found to be factors

leading to early recurrent intussusception.
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Introduction

Intussusception is one of the most common causes of
acute abdominal pain in paediatric surgical emergency. It
may present with abdominal pain or paroxysmal crying,
bloody stool or a palpable abdominal mass. Ultrasound
has been widely used to diagnose intussusception
because of the high sensitivity and specificity of the
modality.! During the last 70 years, enema reduction has
become the primary choice for treatment, whether by air
or saline as the mediator, with excellent outcome.23
Compared with air enema reduction, hydrostatic enema
can avoid radiation exposure and has an equivalently
high success rate.*

Recurrence is the most common complication after
enema reduction. Most episodes are idiopathic and
repeat enema can work efficiently.> Patients with
pathological leading points (PLP) who can present with
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recurrent intussusception (RI) or reduction failure should
be treated surgically. Intussusception may recur in 8-15%
of patients following initial non-operative reduction; the
time interval between each recurrence ranging from 1
day to 3.2 years.6 Early recurrences account for a large
proportion of patients, and they also impose repeated
physical misery and mental stress on patients, but studies
focussing on early recurrences are rare.

The current study was planned to identify the clinical
characteristics and factors leading to early RI.

Patients and Methods

The retrospective observational case-control study was
conducted at Weifang People's Hospital, Shandong,
China, and comprised data from January 2015 to
December 2017 related to paediatric intussusception
patients aged 0-12 years who underwent ultrasound-
guided saline enema reduction. The Paediatric Surgery
Department of the hospital was the first facility in China to
reduce intussusception with ultrasound-guided saline
enema.

The sample included both outpatients and inpatients.
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Saline enemas were performed in the Paediatric Surgery
ward, and data for each case was recorded by the staff.
Outpatients received follow-up telephone calls 3 days
after the reduction to determine whether or not the
intussusception was recurrent. Inpatient data was
obtained from the hospital medical record system.
Patients who were hospitalised after outpatient
treatment were counted as inpatients. Data was gathered
and analysed anonymously to protect patient identity.

Those included were patients diagnosed with
intussusception by ultrasonography (USG) or computed
tomography (CT) who were successfully reduced with
USG-guided saline enema, and those in whom
intussusception recurred within 72 hours of the most
recent reduction. Those excluded were intussusception
patients treated with something other than saline enema,
those in whom intussusception reduction was
unsuccessful, and those who had successful reduction but
there was no early recurrence.

Data collected comprised gender, age, the number of
intussusception attacks, recurrence intervals, clinical
manifestations after recurrences and treatment methods.
The data related to the patients was compared with the
data of those who did not have short-term recurrences.

To identify the factors leading to early recurrences after
successful reduction, the patient data was compared with
that of patients who had no early recurrence. Factors
compared between the groups

Clinical features and factors leading to early recurrence of intussusception after saline reduction

Table-1: The basic characteristics of the studied patients.

Characteristics Early RI Characteristics Early RI
N=86 (N=86)

Gender Age

Male 51(59.3%) ~1y 14 (16.2%)

Female 35 (40.7%) ~2y 28 (32.6%)

Recurrent Interval ~3y 28 (32.6%)

<12 hours 24 (17.0%) ~4y 8(9.3%)

12-24 hours 85 (60.3%) >hy 8(9.3%)

24-48 hours 28(19.9%) Recurrence Times

48-72 hours 4(2.8%) Once 52 (60.5%)

Management Twice 23 (26.7%)

Repeat enema 81(94.2%) 3 times 5(5.8%)

Surgery 5(5.8%) 4 times 3(3.5%)
5 times 2(2.3%)
6 times 1(1.2%)

RI: Recurrent intussusception.

Table-2: Clinical Manifestations.

Clinical manifestation First attack Recurrent attack

N=86 N=86

Abdominal pain 0 (93.0%) 79 (91.9%)

Vomiting 8 (32.6%) 3(3.5%)

Diarrhoea 4(4.7%) Nil

Bloody stool 8(9.3%) Nil

Lethargy Nil 2(2.3%)

No signs Nil 2(2.3%)

comprised gender, age, onset season,

onset-to-treatment time interval, blood
in stool, fever, diarrhoea, abdominal pain
and vomiting, weight and pathological
indications. Data was analysed using

Total Number of Intussusception Patients Reduced by US-guided
Hydrostatic Enema between Jan 1, 2015, and Dec 31, 2017

SPSS 22. The analysis of count data was
expressed as  frequencies and
percentages, and the measurement data

was expressed as mean £ standard
deviation (SD). Univariate analyses were
used for the risk factors. Measurement

data was analysed using t-test after
normality and variance tests while count

data was analysed using Chi-square or
Fisher's exact tests. Factors with statistical
significance were analysed using logistic

N=691
y Y
Successfully Reduced Failed Reduced
N=672 (97.3%) N=19 (excluded)
No Recurrence Recurrence
525 (excluded) N=147

regression  analysis. P<0.05 was
considered statistically significant.

Results
There were 691 intussusception patients

v

v

Early Recurrence
N=86 (12.8%)

Long-term Recurrence
N=61 (excluded)

with a total of 1,003 episodes during the
three-year study period. Of them,

Figure: Flow chart for eligibility.
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Table-3: Univariate analysis of the factors leading to early recurrence.

Factor Early recurrence No early recurrence P value
N=86 N=586

Gender 0.38

male 51(59.3%) 376 (64.2%)

female 35 (40.7%) 210 (35.8%)

Age (years) 22+12 17£15 0.01

Onset season 0.003

Onset to treatment interval 0.087

Bloody stool 0.4

No 66 (76.7%) 483 (82.4%)

Yes 20 (23.3%) 103 (17.6%)

Fever 0.28

No 77 (89.5%) 544 (92.8%)

Yes 9(10.5%) 42 (7.2%)

Diarrhoea 0.27

No 81(94.2%) 566 (96.6%)

Yes 5(5.8%) 20 (3.4%)

Complaints 0.01

Abdominal pain 47 (54.7%) 225 (38.4%)

Vomiting 7 (8.1%) 68 (11.6%)

Abdominal pain and vomiting 32 (37.2%) 293 (50%)

Weight 13.40£3.63 11.05£3.05 <0.001

Pathological factor <0.001

No 81(94.2%) 584 (99.7%)

Yes 5(5.8%) 2(0.3%)

Table-4: Logistic regression analysis of the factors leading to early recurrence.

P value Exp (B) 95% CI
Second quarter <0.01 2.96 1.48-5.89
weight <0.01 1.24 1.13-1.36
Pathologic factor 0.03 7.68 1.19-49.42

(l: Confidence interval.

672(97.2%) patients had successful reduction, while
19(2.7%) patients had to undergo surgery. Of the 672
successful cases, 86 (12.8%) had recurrence in <72 hours
(Figure). Among these 86 recurrences, 75(87.2%) patients
recurred 2 or fewer times, and 11(12.8%) patients
recurred 3 or more times.

Of the 141 intussusception episodes, 137(97.2%) took
place in <48 hours. Overall, 81(94.2%) patients were
treated with saline enema, and 5(5.8%) eventually
underwent surgery (Table-1).

The clinical manifestations of Rl were primarily abdominal
pain (Table-2).

Univariate analysis showed significant differences in
terms of age, onset season, complaints, weight and
pathological factors (Table-3). The factors were then
subjected to logistic regressive analysis ((Table-4).
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Discussion

The overall early recurrence rate in the current study was
12.8% as against 6.6-14.5% reported earlier.”8 However,
most previous studies used air enema or barium enema
under X-ray guidance. Studies focussing on early Rl after
USG-guided saline enema are rare, therefore, the findings
of the current study are not directly comparable. In the
current study, the sample size was 8 times the number of
influencing factors studied, which conforms to the
principle that the sample size in multi-factor analysis
should be 5-10 times the number of factors being
studied.?

According to earlier studies, the incidence of PLP in all
children with intussusceptions was approximately 3.9%.10
Daneman et al. found that PLP were present in 14% of the
children who had two or more recurrences compared to
4% of those children who had only one recurrence.!
Another study reported that 785% (51/65) of
pathological intussusception patients had recurrent
intussusception.’2 Nevertheless, the two studies reduced
intussusception with barium enema or air enema guided
by fluoroscopy, not by saline enema guided by
ultrasound as was the case with the current study. A study
reported that 66% of PLP cases were identified at
ultrasound and 40% were diagnosed upon liquid enema,
while air enema had a lower rate of detection (11%).13
USG provides more accurate definition for diagnosing
PLPs than does fluoroscopy, especially in saline enema
procedures when the enteric cavity is full of saline. In our
study, there were only 5 early Rl patients who had PLPs, 3
of whom were diagnosed by USG during the reduction
process, and 2 were diagnosed at surgery. Therefore, we
can say that the majority of early Rl patients were
idiopathic, and did not need to be transferred to surgery
precipitously, unless the caregivers found PLPs by USG or
there were many recurrences. Nevertheless, the current
study did not touch the question about how many
recurrences warrant a surgery.

Previous studies showed that age, symptoms, bloody
stool and PLPs were risk factors for RI,'417 but these tend
to vary. The current study concluded that the second
quarter of the year, weight and PLPs were factors leading
to early recurrence.

There is universal consensus that PLPs are risk factors for
recurrence. Many studies have reported the seasonality of
intussusception.’®20 The reason may be that in our
country, the second quarter of the year is a warm season,
and diet may make children gastrointestinally
dysfunction.2! The majority of intussusception patients
who presented during the second quarter, were brought
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after having eaten cooler fruits that caused
gastrointestinal disorders. After the intussusception was
reduced, the gastrointestinal function still not completely
recovered, and was likely to cause recurrences. Obese
children were found to be more prone to early recurrence,
a finding not yet reported to the best of our knowledge.
We believe the reason may be that obese children have
more visceral fat at the end of the ileum mesentery,2223
and it is easy to cause recurrence as a leading point.

The current study has its limitations. It was a retrospective
study and might have missed some data, and the overall
sample size was not large enough.

Conclusion

Early Rl was found to have some special features, as the
second quarter of the year, higher body weight and PLPs
heightened the risk of early recurrences.

Disclaimer: None.
Conflict of Interest: None.

Source of Funding: Weifang Science and Technology
Development Project (2016YX001).

References

1. Jiang J, Jiang B, Parashar U, Nguyen T, Bines J, Patel MM.
Childhood intussusception: a literature review. PLoS One.2013;
8:268482.

2. Edwards EA, Pigg N, Courtier J, Zapala MA, Mackenzie JD, Phelps
AS. Intussusception: past, present and future. Pediatr Radiol.2017;
47:1101-8.

3. Beres A, Baird R. An institutional analysis and systematic review
with meta-analysis of pneumatic versus hydrostatic reduction for
pediatric intussusception. Surgery.2013; 154:328-34.

4. Xie X, Wu Y, Wang Q, Zhao Y, Chen G, Xiang B. A randomized trial
of pneumatic reduction versus hydrostatic reduction for
intussusception in pediatric patients. J Pediatr Surg. 2018;
53:1464-8.

5. Justice FA, Nguyen LT, Tran SN, Kirkwood CD, Thi NT, Carlin JB, et
al.. Recurrent intussusception in infants. J Paediatr Child
Health.2011; 47:802-5.

6. Niramis R, Watanatittan S, Kruatrachue A, Anuntkosol M,
Buranakitjaroen V, Rattanasuwan T, et al. Management of
recurrent intussusception: nonoperative or operative reduction? J
Pediatr Surg.2010; 45:2175-80.

7. Gray MP, Li SH, Hoffmann RG, Gorelick MH. Recurrence rates after
intussusception enema  reduction: a  meta-analysis.
Pediatrics.2014; 134:110-9.

8. Flaum V, Schneider A, Gomes FC, Philippe P, Sebastia SC, Lacreuse
I, et al. Twenty years' experience for reduction of ileocolic
intussusceptions by saline enema under sonography control. J

Clinical features and factors leading to early recurrence of intussusception after saline reduction

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Pediatr Surg. 2016; 51:179-82.

Pihuan Jin. Public Health Preventive Medicine. In: Pihuan Jin, eds.
Medical Statistical Methods 2nd edition. China: Shanghai Fudan
University Press, 2003; pp-332.

Japanese Society of Emergency Paediatrics. Treatment. In:
Guideline Committee of the Japanese Society of Emergency
Medicine (ed). Evidence-based Guidelines for the Management of
Intussusception in Children. Herusu-shuppan. Tokyo: 2012; 3:38-
69.

Daneman A, Alton DJ, Lobo E, Gravett, J, Kim, P, Ein, SH. Patterns
of recurrence of intussusception in children: a 17-year review.
Pediatr Radiol. 1998; 28:913-9.

Lin XK, Xia QZ, Huang XZ, Han YJ, He GR, Zheng N. Clinical
characteristics of intussusception secondary to pathologic lead
points in children: a single-center experience with 65 cases.
Pediatr Surg Int.2017; 33:793-7.

Navarro O, Dugougeat F, Kornecki A, Shuckett B, Alton DJ,
Daneman A. The impact of imaging in the management of
intussusception owing to pathologic lead points in children. A
review of 43 cases. Pediatr Radiol 2000; 30:594-603.

Ksia A, Mosbahi S, Brahim MB, Sahnoun L, Haggui B, Youssef SB, et
al. Recurrent intussusception in children and infants. Afr J Paediatr
Surg.2013; 10:299-301.

Guo WL, Hu ZC, Tan YL, Sheng M, Wang J. Risk factors for recurrent
intussusception in children: a retrospective cohort study. BMJ
Open. 2017; 7:e18604.

Kim JH, Lee JS, Ryu JM, Lim KS, Kim WY. Risk Factors for Recurrent
Intussusception after Fluoroscopy-Guided Air Enema. Pediatr
Emerg Care. 2018; 34:484-7.

Wang Z, He QM, Zhang H, Zhong W, Xiao WQ, Lu LW, et al.
Intussusception patients older than 1 year tend to have early
recurrence after pneumatic enema reduction. Pediatr Surg Int.
2015; 31:855-8.

Gadisa A, Tadesse A, Hailemariam B. Patterns and seasonal
varistional of intussusception in children: a retrospective analysis
of cases operated in a tertiary hospital in Ethiopia. Ethiop Med J.
2016; 54:9-15.

Guo WL, Geng J,Zhan Y, Tan Y L, Hu Z C, Pan P, et al. Forecasting
and predicting intussusception in children younger than 48
months in Suzhou using a seasonal autoregressive integrated
moving average model. BMJ Open. 2019; 9:e24712.

Chen SC, Wang JD, Hsu HY, Leong MM, Tok TS, Chin YY.
Epidemiology of childhood intussusception and determinants of
recurrence and operation: analysis of national health insurance
data between 1998 and 2007 in Taiwan. Pediatr Neonatol. 2010;
51:285-91.

Franco |, Franco J, Harding S, Rosconi D, Cupelli E, Collett-Gardere
T. Are seasonal and income variations accountable for bowel and
bladder dysfunction symptoms in children? Neurourol Urodyn.
2017; 36:148-54.

Pirimoglu B, Sade R, Islek A, Kantarci M. The Liver Fat Fraction and
Abdominal Subcutaneous and Visceral Fat Volume Distribution in
Normal-Weight, Overweight, and Obese Children Using a New
Magnetic Resonance Imaging Technique. J Comput Assist
Tomogr. 2019; 43:194-9.

Tchernof A, Despres JP. Pathophysiology of human visceral
obesity: an update. Physiol Rev. 2013; 93:359-404.

Vol. 70, No. 10, October 2020



