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Pain-related distress in children undergoing air
enema reduction for ileocolic intussusception:
a proof-of-concept case series

Nachshon Buchshtav?, Lea Ohana Sarna Cahan®®, Neta Cohen®®, Maor Chavkin®, Itai Shavit®"*

Abstract \
Introduction: lleocolic intussusception is a leading cause of acute intestinal obstruction among young children. The standard of
care treatment is air enema reduction under fluoroscopic guidance. The pain and distress that might be related to this invasive
procedure have not been previously investigated.

Objectives: We report on pain-related distress observed in 5 children undergoing air enema reduction for ileocolic intussusception.
Methods: A convenience sample of emergency department patients was assessed using the Face, Legs, Activity, Cry, and
Consolability (FLACC) scale conducted at 8 predetermined points throughout the procedure. The staff responsible for the
procedure independently recorded their Visual Analog Scale applied by an observer assessment upon procedure completion.
Results: In this sample of children with a median age of 10 months (interquartile range 9-11 months), air enema reduction
succeeded on the third attempt in 2 patients, the second attempt in 2 others, and the first attempt in 1 patient. The 4 patients who
underwent reduction without sedation or analgesia had first-attempt FLACC scores ranging from 6 to 9, with all maximum scores
occurring during air insufflation.

Conclusion: Patients experienced considerable pain-related distress during air enema reduction. These preliminary results
represent the first report of pain and distress in children undergoing reduction of intussusception and call for a larger-scale study.
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1. Introduction

lleocolic intussusception, the invagination of the ileum into the
colon, is a major cause of acute intestinal obstruction in young
children. Abdominal pain is the most frequent symptom and is
typically intermittent. Although older patients may present with
pain alone, younger patients may initially show lethargy or altered
mental status, potentially masking their pain.'® The standard-of-
care treatment for ileocolic intussusception is air enema reduction
under fluoroscopic guidance; without proper treatment, ileocolic
intussusception may result in bowel obstruction, mesenteric
constriction, and impaired venous blood flow.' In Western
countries, annual incidence rates decrease with age: 56/100,000
in infants under 1, 46/100,000 in 2-year-olds, and 38/100,000 in

3-year-olds.® Although air enema reduction is invasive and
potentially painful and distressing, there are currently no studies
that have evaluated pain and distress in these patients. This lack
of research is primarily due to intussusception’s low prevalence
and a belief that the procedure is not painful.'® A recent
multinational survey of pediatric radiologists found that clinicians
who do not use sedation for ileocolic intussusception reduction
primarily attribute this to staffing or logistical constraints, a belief
that sedation is unnecessary, or concerns about risks to the child.
When asked, “What is the main reason(s) for NOT using sedation
or general anesthesia for the reduction of ileocolic intussuscep-
tion?” respondents cited a range of factors, including lack of
immediate access to anesthesiologists or support staff, logistical
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challenges, concerns about prolonging the procedure, facilities
not equipped for anesthesia or sedation, and the absence of
established protocols. In addition, some mentioned insufficient
evidence supporting the use of sedation or anesthesia as
a reason for avoidance.'®

As a result, treatment involving sedation and/or analgesia is
utilized in a minority of cases worldwide."” Importantly, although
most intussusception patients undergo air enema reduction
without sedative or analgesic treatment, children undergoing
colonoscopy, a procedure that also involves air insufflation
through the anus, usually undergo the procedure under sedation
or a combination of sedation and analgesia.*”

We report on pain-related distress observed in 5 children
undergoing air enema reduction for ileocolic intussusception.

2. Methods
2.1. Study design

A prospective convenience sample of 5 children was conducted
in 2 university-affiliated medical centers. The study included
emergency department (ED) patients aged 4 to 48 months
diagnosed with ileocolic intussusception.

2.2. Ethical considerations

The study protocol was approved by the Ethics Committees of the
participating hospitals. Caregivers’ permission was obtained
through an informed consent procedure. The process included
obtaining written consent from caregivers that clearly stated that the
information provided would be used for a scientific article and that
published data would not allow the identification of individual
participants. No additional institutional approval was required for
publishing case details, as all information used in the case series was
derived from observations to which parents had explicitly consented.

2.3. Procedure

The procedure of air enema reduction was performed in the
radiology suite by a team that included a radiologist, a surgeon,
and a nurse. The procedure adheres to recognized professional
standards of practice’®'": it begins with the rectal insertion of
a Foley catheter and the positioning of the infant on the
fluoroscopy table. Air insufflation then commences, gradually
increasing and is closely monitored with a manometer. The
endpoint is the reflux of air into the terminal ileum. If no progress is
observed, the pressure increases to 120 mm Hg for up to
2 minutes. The maximum number of attempts is 3, with each
reduction attempt not exceeding the 2-minute limit. If a near-
complete reduction is achieved, the physician responsible for air
insufflation may consider continuing the procedure beyond the 2-
minute limit. By following these steps and adhering to the
recommended pressure limits, the risk of complications associ-
ated with air insufflation can be minimized.'® After close
consultation with surgeons, a repeated reduction attempt may
be performed after a 30-minute to 4-hour delay.

2.4. Measures
2.4.1. The face, leg, activity, cry, and consolability

The face, leg, activity, cry, and consolability (FLACC) behavioral scale
was the primary outcome measure of the study. The FLACC is an
observational assessment tool that measures pain by quantifying
scores for 5 separate pain behaviors: facial expression, leg
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movement, activity, cry, and ability to be consoled. Each behavior
is scored O to 2, with total scores subsequently ranging from O (no
pain) to 10 (highest possible pain behavior).'® The FLACC scale is
one of the most widely utilized behavioral pain assessment scales in
pediatric practice. Despite being initially developed and validated for
evaluating postoperative pain, the tool has been utilized to assess
procedural pain-related distress in various settings, including
pediatric emergency medicine. 26121418

2.4.2. The visual analog scale

The Visual Analog Scale applied by an observer (VASobs) was the
secondary outcome of the study. The VASobs consists of
a horizontal line, 100 mm in length, anchored by word descriptors
such as none, annoying, uncomfortable, and worst imaginable
pain and/or distress. After providing an explanation of the scale,
the investigator asks the observer to mark the line at the point that
represents the current state of pain and/or distress.®

2.5. Data collection

The ED triage nurse notified the study investigators (N.B. or L.O.S.C.)
about children potentially eligible for the study. After confirming the
diagnosis by ultrasound and before transferring the patient to the
radiology suite for the procedure, caregivers were approached by
the study investigator who verified inclusion criteria, explained the
purpose and design of the study, and obtained informed consent.
Immediately after, the investigator recorded demographics, triage
pain level, and vital signs. Medications (in ED, preadmission, or
during procedure), air insufflation pressures during the procedure,
and the number of reduction attempts were recorded by the
investigator during the reduction procedure and afterward. Assess-
ments using the FLACC scale were conducted at 8 predetermined
points: at baseline (entering radiology suite), when the patient was
lying on the fluoroscopy bed when the Foley catheter was inserted
into the anus, when air insufflation started, at 50 mm Hg insufflation
pressure, at the point of successful reduction, when the Foley
catheter was removed, and before the patient left the radiology suite.
If more than 1 reduction attempt was required, FLACC scores were
recorded at the onset of air insufflation, when the insufflation
pressure reached 50 mm Hg, and upon successful reduction.
Immediately after the procedure, the nurse, surgeon, and radiologist
who participated in the procedure were asked to independently
record their assessment of the child’s pain and/or distress during the
procedure using the VASobs.

2.6. Data analysis

Descriptive statistics were generated, including frequencies,
medians, and interquartie ranges (IQRs) using StatsDirect
statistical software, version 3.3.6 (StatsDirect Ltd., Cheshire, UK).

3. Results

Five previously healthy children (median age 10 months, IQR
9-11) were enrolled between February and August 2024. Four
underwent air enema reduction without sedation/analgesia; 1
received fentanyl. The median procedure time was 30 minutes
(IQR 20-40 minutes). Reduction succeeded on the third attempt
in 2 patients, the second attempt in 2 others, and the first attempt
in 1 (Table 1). The 4 patients who underwent reduction without
sedative or analgesic medication showed first-attempt FLACC
scores ranging from 6 to 9, with all maximal scores occurring
during air insufflation (Fig. 1, T3-T5). The distribution of maximal



10 (2025) 1327

Www.painreportsonline.com

Demographic and clinical characteristics, emergency department data, and procedure details of 5 children treated with pneumatic
reduction for ileocolic intussusception.

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5
Age (mo) 11 7 10 24 9
Gender Male Female Female Female Male
Previous intussusception Yes. At age 3 mo No No No No
Triage vital signs
Pain score 0 0 0 3 0
Heart rate (bpm) 120 152 168 128 177
Oxygen saturation (%) 93 96 98 97 97
Blood pressure (mm Hg) 119/76 — 104/70 — 126/76
Rectal temperature (C) 36.7 — 38.4 36.8 38.0
Main symptoms on admission Vomiting, paroxysmal Vomiting, drowsiness  Vomiting, irritability, Vomiting, Currant jelly stools
pain fever diarrhea
ED analgesic medication Intravenous paracetamol  Intravenous Intravenous — Intravenous paracetamol
paracetamol paracetamol
Analgesic medications for the procedure — — — — Intranasal fentanyl 1.5
mcg/kg
Air insufflation pressure at the moment of 80 65 70 110 80
intussusception reduction (mm Hg)
No. of reduction attempts 3 2 3 1 3
Total time of the procedure from Foley 30 20 30 17 40

catheter insertion to the anus until successful

reduction (min)

ED, Emergency Department.

FLACC score across reduction attempts for each of the 5 patients
is presented in Figure 2.

of intussusception. We found that the 4 patients who underwent
a reduction of ileocolic intussusception without sedation or
analgesia experienced considerable pain-related distress. Im-
portantly, the highest FLACC scores were observed during air
insufflation, indicating that trans-anal air introduction may be the
procedure’s most painful aspect (Fig. 1). These scores remained
elevated during subsequent reduction attempts (Fig. 2). The

4. Discussion

Our preliminary results represent the first report of pain and
distress assessment in children undergoing air enema reduction

Patient Sedation and/
or analgesia for

Baseline - entering

Lying on
fluoroscopy bed

Air insufflation into the
bower is started

Air Insufflation Stop
Point: 120 mmHg
(regardless of
reduction success)

the procedure

A Foley catheter is
inserted into the anus

Air pressure reaches
50 mmHg

The Foley catheter is
removed

FIRST REDUCTION ATTEMPT

T-0 T-1

FLACC FLACC FLACC FLACC FLACC
T-2

T-3 T-4

FLACC FLACC
T-5

VASobs
FLACC  syrgeon

T-6 T-7

VASobs
Nurse

Endpoint — before
exiting the radiology

VASobs
Radiologist

2 - 0 1 4 6 6 5 3 1 5 7
3 = 0 0 1 3 6 8 0 0 2 6
4 - 3 4 5 8 9 8 7 3 - 10 10
5 Fentanyl 0 0 0 1 3 0 0 0 1 2

Figure 1. FLACC assessments of the first reduction attempt in 5 children treated with air enema reduction for ileocolic intussusception. The area in the table highlighted in
yellow indicates FLACC scores during air insufflation into the bowel. FLACC, face, legs, activity, cry, and consolability; VASobs, Visual Analog Scale applied by an observer.
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Figure 2. Distribution of maximal FLACC score across reduction attempts for each of the 5 patients. Patients 1 to 4 received neither sedation nor analgesia.

FLACC, face, legs, activity, cry, and consolability.

VASobs scores were elevated, indicating that the nurse,
radiologist, and surgeon perceived increased pain or distress in
these patients. However, these scores should be interpreted
cautiously due to the scale’s poor interrater reliability and difficulty
distinguishing between pain and nonpain-related distress.® The
patient administered fentanyl for the reduction showed markedly
lower FLACC scores than the other 4 patients. Despite being
evaluated in only 1 patient, this observation supports the
interpretation that intussusception reduction is associated with
significant pain.

Collectively, these findings suggest that pain-related distress
levels in this sample were significant, especially in patients who
underwent multiple reduction attempts. Importantly, most
practices seem to limit reduction attempts to 3 before considering
surgical intervention; however, to avoid surgery, some clinicians
practice delayed repeated air enema reductions a few hours after
initial unsuccessful attempts, potentially increasing pain and
distress even further.!’

Study limitations include the small number of patients studied
and the inherent limitations of the study instruments. The FLACC
scale was employed due to its widespread use for procedural
pain assessment and its reliability and sensitivity in evaluating
procedural pain in preverbal children.® However, despite its
widespread use for assessing procedural pain in children, the
FLACC scale’s content validity and feasibility have undergone
limited psychometric evaluation.® Although the researchers were
experienced Pediatric Emergency Medicine specialists familiar
with the FLACC scale, a lack of formal, standardized training is
a limitation of this study. A detailed written protocol that included
specific scoring criteria and examples for each category was

provided to ensure consistency. However, the absence of
standardized training and interrater reliability evaluation may have
introduced some inconsistency in scoring, which should be
considered when interpreting the results. Another potential
limitation is the reliance on a single researcher for pain
assessment. The ethics committee’s prohibition of filming
restricted our FLACC evaluations to 1 observer.

In conclusion, our results underscore the risk of significant
pain-related distress linked to the reduction of intussusception
without sedation and analgesia. A recent multinational survey of
pediatric radiologists found that those avoiding sedation or
anesthesia cited staffing/logistical issues, perceived unneces-
sary, or child safety concerns as primary reasons.'® Our results
constitute the first report on pain and distress observed during
intussusception reduction. Importantly, although most health
care facilities nowadays perform intussusception reduction
without sedation or analgesia, emerging evidence suggests that
these interventions can be safely implemented.®°17
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