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Multidisciplinary Team

o

Pediatric Surgeon

Pediatric Gastroenterologist

Pediatric Radiologist and Technician

Pediatric Critical Care Team

Anesthesiologist

Emergency Room Doctor

Pediatric Nurse

Emergency room-Ped OPD Extra-OPD no.1-OPD no.28

Operating room Team

Pharmacist
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Intussusception

Safe + Successful
Rx

KPI :
* % Success rate
* LOS
e D/C status
e Well
. Disable
. Death
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Referral Center

Early Access

KPI :

v o ' A o o
o Whani/HiAndm

Guideline for refer

emergency case

Short OPD &ER

Time

KPI':

Multidisciplinary

Flow

* Delayed Dx/Miss Dx

¢ Time to admission
* Time to reduction

Good resuscitation

Successful

Non-op Rx

KPI :

Safe surgery

KPI :

* Sedation Complication Safe SEdation

* Bowel perforate
* Unplanto ICU

Guideline

Rx Intussusception

* Post-op complication
* Surgical finding

- spontaneous reduction
- manual reduction
- resection

Review and
update referral
guideline

Confirm and
reassure team

N

Sedation guideline
and review target
of resuscitation

Review and update
treatment
guideline




Referral Center

Review and
Early Access update referral
guideline

Intussusception

KPI Guideline for refer o
o Whani/HiAndm
emergency case

Confirm and
reassure team

deeJolsls OPD &ER Multidisciplinary plus team idea
Time Flow cope with
KPI % resilience
* Delayed Dx/Miss Dx
Safe + Successful + Time to admission
* Time to reduction . .
Rx Good resuscitation
Successful Sedation guideline
Non-op Rx in [sJfeJeldj case : and review target
D Safe sedation Elgle! f itati
KP| - KPI . of resuscitation
q * Sedation Complication
* % Success rate in the . Bowel perforate
case without leading * Unplan to ICU
point and no ischemia e Review and update
. LOS t
reatment
»  D/Cstatus Safe surgery Rx Intussusception L
. Well . guideline
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Disable * Post-op complication
4% Death * Surgical finding - spontaneous reduction
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Enema reduction of intussusception: the success rate of hydrostatic and pneumatic reduction 2015
Prognostic indicators for failed nonsurgical reduction of intussusception 2016
Clinical Pediatric rules for failed nonoperative reduction of intussusception 2016
Adenovirus infection: A potential risk for developing intussusception in pediatric patients 2016
Intussusception in Premature Baby: Unusual Cause of Bowel Obstruction and Perforation 2017

Temporal Validation of Chiang Mai University Intussusception Failed Reduction Score (CMUI) 2022

A comparison of the success rate of pneumatic reduction in intussusception between general
2023

anesthesia and deep sedation: a randomized controlled trial
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CMU Intussusception Failed Score

Risk for failed reduction

Low Risk

The intussusception reduction is likely to be success. Standard reduction protocol is advised.
Bodyweight =12 kg
Yes

@ No

Duration of symptoms > 48 hours
Yes
® No

Vomiting

Yes

@ No

Rectal bleeding

Yes

& No

Abdominal distension
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1. The factors associated with the presence of pathologic lead points in pediatric

Intussusception

2. Machine Learning model aid prediction for failed nonoperative reduction of

LOIUSSUSCERUON v o

INTUSSUSCEPTION

Jirapgrn Khorana
Department of Surgery, Faculty of Medicine, Chiang Mai University, Thailand
Email: happyhup4@gmail.com

Abstract

Aim of the Study: Pediatric intussusception is second most common cause of intestinal obstruction. Ten percent
‘was found having pathologic lead point (PLP). We aimed to identify the factors associated with PLP.

Methods: A retrospective and prospective cohort study was d d in pediatric i ion patients
between January 2006 and December 2020. Included patients were divided into PLP and nen-PLP group. All
demographic data, sign and symptoms at presentation, type and location of intussusception, laboratory

investigation report and management were compared between groups. Correlated multivariable analysis for
episodic data was done by generalized estimating equations (GEE) reported by odds ratio (OR).

Main results: Total 260 cases were included in this study, 22(8.5%) cases in PLP group and 238(91.5%) cases in
non-PLP group. In correlated multivariable analysis, significant variables for the presence of PLP are age >3 years
old (OR=11.3(1.4-89.7), p=0.02), recurrent intussusception (OR=5.9(1.3-27.6), p=0.02), non-ileacclic type
(OR=24,3(5.9-99.4), p<0.001) and small bowel obstruction from plain film (OR=6.8(1.1-40.9), p=0.03). Successful
reduction in non-PLP group was significantly more than PLP group (71.2% VS 36.0%, p<0.001). Bowel resection
‘was noticeably more in PLP group.

c ions: The pr of PLP was with older age (>3 years old), recurrent intussusception, non-
ileocolic type and small bowel obstruction from plain film. Raised suspicion and investigation should be done
early in the patients with these features.

Figure: Type of pathologic leading points
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Protocol Intussusception

- Compatible with children 3 months to 3 years
- Case with age more than 3 years tend to
develop pathologic leading points
- Question : Age which surgery could be

consider?
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The factors associated with the presence of
pathologic lead points in pediatric intussusception
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Pathologic lead point

Meckel’s diverticulum 9 40.9
Polyps 9 40.9
Lymphoma 2 9.0
Duplication cyst 1 4.5

Acute appendicitis 1
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Univariable analysis

Variable :
Odds ratio (95% CI) p-value
Age >3 years old 11.44 (4.44 - 29.44) <0.001
Body weight >12 kg 7.23(2.94-17.78) <0.001
Recurrent intussusception 4.70 (1.52 - 14.59)  0.007
Non-ileocolic type 16.65 (6.31 - 43.94) <0.001
Small bowel obsftiTrl:]ctlon from plain 1.66 (0.68 - 4.02) 0.26

Multivariable analysis
Odds ratio (95% CI) p-value

11.25 (1.41-89.71)  0.02
5.39 (0.81-35.83)  0.08
5.88 (1.25-27.55)  0.02
24.25 (5.92 - 99.38)  <0.001

6.82 (1.13-40.98)  0.03

Abbreviations: PLP, Pathologic lead point; 95% CI, 95% confidence interval; WBC, White blood cell count
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ORIGINAL ARTICLE

A comparison of the success rate of pneumatic reduction
in intussusception between general anesthesia and deep sedation:
arandomized controlled trial
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Abstract

Purpose This study was aimed to compare the success rate between patients who underwent general anesthesia and deep
sedation.
Methods Patients who were di d with i ion and had indications would receive perative treat-

ment first by undergoing pneumatic reduction. The patients were then split in to two groups: one group underwent general
anesthesia (GA group). while the other underwent deep sedation (SD group). This study was a randomized controlled trial
which compared success rate between two groups.
Results A total of 49 episodes diagnosed with intussusception were random into 25 episodes in GA group and 24 episodes
in SD group. There was no si di in baseline ch stic between the two groups. The success rates of GA
group and SD group were equally 88.0% (p = 1.00). Sub-analysis of the success rate was lower in the patients with high-risk
score for failed reduction. (Chiang Mai University Intussusception (CMUI) failed score in success VS failed=6.9+3.2 vs.
10.3+3.0 p=0.017).
Conclusion General anesthesia and deep sedation offered similar success rates. In cases of high risk of failure, general
hesia should be i 0 date the switch to surgical management in the same setting if the non-operative
approach fails. The appropriate treatment and sedative protocol also increase the success of reduction.

Keywords Intussusception - Pneumatic reduction - General anesthesia - Sedation - Success rate

Introduction literature, the in

patients was fou:
Intussusception is a common cause of bowel obstruction and
lower gastrointestinal hemorrhage among pediatric patients.
It is caused by the in-folding of a part of bowel into its adja-
cent counterpart. Due to its serious complications including  tion annually.
shock, bowel ion, and peritonitis, i ion is General appro]
generally deemed a surgical emergency [1]. From relevant 2 groups, namely
Non-operative mg
and ic 1f
Part of this study was chosen to present as short oral presentation carried out as loj
in 68th Annual International BAPS Congress for 2022 (British
Association of Pediatric Surgeon): meeting 13-15th July 2022.

[ Jiraporn Khorana plus failure of nos
nanji22@gmail.com: jiraporn kho @cmu.ac.th emergency surge

Extended author information available on the last page of the article
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Graph box comparing the CMUI clinical failed score
between successful reduction and assigned intervention
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Graph box comparing the CMUI clinical failed score between success and failed reduction
among the assigned intervention
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Anesthesia protocol for Intussusception 3

Anesthesia protocol for Intussusception Sedation group — At Radiology suite
General Anesthesia protocol — At Operating room 1. Supine position at the beginning

1. Premedication as clinical indicated: midazolam 0.05 mg/kg IV 2. Meniter SpO2, HR and NIBP
2. Standard anesthesia monitoring 3. Oxygen cannula 3 LPM throughout the operation

3. Anesthesia Induction: Rapid- sequence propofol 2 - 4 mg/kg IV and succinylcholine 1.5 - 2 4. Start with midazolam 0.1 mg/kg IV and fentanyl 1 mca/kg IV wait for 3 minutes before start

mg/kg IV (+/- atropine 0.02 mg/kg IV) pneumatic reductiof ***Notify a.unnehlszanPICcU )’!ﬂﬁ‘i"q

4. Airway: endotracheal intubation 5. If the first try unsuccessful: Add ketamine 1 mg/kg IV and wait for 1 minute before start the second

try
5. Stomach Suction

6. If the second try unsuccessful: Add ketamine 0.5 mg/kg IV and wait for 1 minute before start the
6. Supine position at the beginning

third try (Optional)

7. Anesthetic maintenance: sevoflurane/air/O2 at 1- 1.5 MAC, avoid N20, assist ventilation
7. During operation observe airway patency, RR, SpO2, Vital sign and prompt treatment for the

8. Intraoperative and postoperative pain management: emergency problems

Opicids: Fentanyl 1 -2 meafkg 8. If the third try fail -> Notify OR and Anesthesia

Ondansetron 0.1 mg/kg

Mo needed additional muscle relaxation

9. Fluid: Crystalloid resuscitation as clinical indicated

Minor change by review
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PERCENT OF SUCCESS RATE

Success Rate
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PERCENT OF SUCCESS RATE

% Success rate in the case without
leading point and no ischemia
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KPI CMU Portugal Korea

2021-2023 2014-2019  2016-2019

Success rate 80% 95% 65.1%

Duration of
symptom

72 hour 24 hour NA

Pediatric Emergency Care 40(2):p 114-118, February 2024. | DOI: 10.1097/PEC.00000000000031
Medicine (Baltimore). 2020 Jan; 99(5): e18956.



https://journals.lww.com/pec-online/pages/currenttoc.aspx
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7004751/
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CMU Intussusception Failed Score

Risk for failed reduction

Low Risk

The intussusception reduction is likely to be success. Standard reduction protocol is advised.
Bodyweight =12 kg
Yes

@ No

Duration of symptoms > 48 hours
Yes
® No

Vomiting

Yes

@ No

Rectal bleeding

Yes

& No

Abdominal distension
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Best Practice

Lﬂum"’qafjmﬂﬁ‘imfﬁuq du Hirschsprung’s disease

o=

25 wl.med.cmu.ac.th/surgery/personnel/pedsurgerycmu/#HAEC-Calculator

“ Odds of post-operative HAEC = Exp(Logodds)

Post-operative HAEC Calculator

Probability of postoperative HAEC = Odds/1+0dds

Risk grou
& 0.F1’ 4223
Low risk group

Probability for HAEC is "low"

Recommendation :

* Routine follow up
¢ Suggested protocol for routine follow up: 2 weeks, 4 weeks, 6 weeks, 3 months and 6 months after surgery
then annually,

* Anorectal dilatation and/or irrigation depending on clinical presentation and clinician opinions.

Logodds of post-operative HAEC

-1.79688

Aganglionic segment_above sigmoid colon
No
Aganglionic segment_rectosigmoid colon
No

Aganglionic segment below sigmoid colon



s CMU KM DAY 2024
PR Gt )

Conclusion
Routine to Research to Practice
Best Practice
Knowledge Management

Continuous Quality Improvement for Sustainable

care
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