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1 | INTRODUCTION

While most pediatric patients struggling with constipation
have functional constipation (FC) that is well managed with
dietary changes, behavioral modifications, and an osmotic
laxative, pediatric gastroenterologists also commonly treat
children with severe constipation that is refractory to these
interventions. Refractory constipation (RC) requires a tar-
geted diagnostic evaluation and complex management
strategy which may involve management by pediatric
neurogastroenterology and motility (NGM) specialists and
multidisciplinary teams including surgeons. Although many
studies have identified pediatric patients who are refractory
to traditional constipation management, the definition of
RC is nebulous without consensus’ and its prevalence is
unknown. Rheumatology has defined refractory disease
as the “resistance to multiple drugs with different mecha-
nisms of action by persistence of physical symptoms and
high disease activity” and agrees that a unifying definition
is needed for appropriate evidence-based identification
and treatment of these patients.®> For instance, approxi-
mately one third of patients referred to a tertiary care
center for “refractory functional constipation” were not on a
laxative at their first pediatric gastroenterology clinic visit.*
The tertiary care center referral may have been avoided if
the patient had been initially treated with a stimulant lax-
ative. Furthermore, pediatric patients with long term FC
scored significantly lower on health-related quality of life
(HRQoL) scores when compared to healthy popula-
tions® and about a quarter of pediatric patients struggle
with constipation into adulthood.® Current recommen-
dations for the evaluation and management of pediatric
constipation need to be enhanced to improve these
outcomes.

RC has a significant impact on the lives of pediatric
patients, making evaluation and management strategies a
vital topic for pediatric gastrointestinal (Gl). Patients with
RC are often treated with osmotic laxatives alone when
referred to NGM or colorectal surgery clinics, suggesting
that some may be able to avoid referral to these special-
ized providers with daily use of a stimulant laxative. The
following recommendations represent the first North
American Society for Pediatric Gastroenterology, Hepa-
tology, and Nutrition (NASPGHAN) position paper to pro-
vide guidance around the definition, evaluation, and
management of pediatric RC. They follow evidence-based
recommendations published in 2014 by the NASPGHAN
and the European Society for Paediatric Gastroenterology,

definition, evaluation, and management strategies for RC. This is the first North
American Society for Pediatric Gastroenterology, Hepatology, and Nutrition position
paper to address pediatric RC regarding its definition, evaluation, and management.

constipation evaluation, constipation management, motility studies for constipation, surgical
interventions for constipation

What is Known

* Pediatric gastroenterologists frequently treat
patients with refractory constipation (RC).

e Currently, there is no clear definition, eva-
luation, and management strategies for RC.

What is New

¢ Proposed definition for RC in pediatric patients.
* Pathway for the evaluation and management
of pediatric patients with RC.

Hepatology, and Nutrition (ESPGHAN) for the evaluation
and treatment of pediatric constipation that includes the
use of nonpharmacologic interventions such as water and
fiber intake.” The current manuscript should be used by
pediatric gastroenterologists as an adjunct to the best
practices outlined in the NASPGHAN/ESPGHAN guide-
lines for treating FC in children, as it identifies the utilization
of optimal FC treatments as a first step for defining patients
with RC. In addition, this position paper serves as en-
couragement to pediatric gastroenterologists to optimize
therapy in FC (including stimulant laxatives) and to provide
an evaluation and management pathway to improve out-
comes and hopefully change the natural history of FC
transitioning to RC as we currently know it.

2 | METHODS

This position paper was initially conceived in the Spring
of 2021 due to the lack of a clear definition, evaluation,
and management strategies for RC. The authors are
NASPGHAN NGM committee members and select
chosen leaders in the NGM field. They include a
diverse selection of authors regarding gender, ethni-
city, geographic location, and practice size. The eighth
author is a colorectal surgeon. The authors were
approved by the NASPGHAN Clinical Care and Quality
Committee and the NASPGHAN Council.

PubMed and Cochrane databases were utilized for
literature searches through January 31, 2023 to assess the
specific topics relating to the evaluation and management
of “pediatric functional constipation,” “pediatric refractory
constipation,” and “pediatric intractable constipation.”
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When pediatric (<18 years of age) data were limited, adult
studies were used and disclosed in their respective sec-
tions. Literature written in English was included. Sections
were written using a combination of literature review and
expert opinion. Authors anonymously voted on position
statements using an online survey to indicate “agree,”
“disagree,” or “want to reword the statement before voting.”
A statement vote for “want to reword the statement before
voting” prompted further discussion and modification in a
vitual meeting. The edited statement was subsequently
voted on again in an online survey with the statement's
final wording determined by the highest number of votes.
In the case of a tie-in statement agreement, the latest
statement was published. No statements were voted on
more than three times. “Recommended” statements were
defined by at least seven out of eight authors in
agreement.

Due to the lack of consensus for the definition of
pediatric RC within literature, all data and literature
reviewed and referenced in this position paper are
based on FC studies whose patient population corre-
sponded with our definition of RC. Table 1 is an over-
view of the 11 clinical questions addressed in this
position paper. The authors agreed that these recom-
mendations should be considered for revision in
5 years from the date of publication.

Question 1: What is the definition of pediatric
refractory constipation?

The authors recommend that pediatric RC be defined
by the presence of 4 specific clinical criteria listed in
Table 2. Explicitly, RC is defined by the presence of
ongoing constipation symptoms in children who meet
Rome |V criteria for pediatric FC,2 and who have had
failure to improve after a minimum of 3 months,’ usage of
age- and developmentally appropriate conventional con-
stipation therapies, and in whom there is impaired QoL.
Ongoing symptoms are defined by <2 voluntary defeca-
tions per week and/or =1 episode of fecal incontinence
per week. Conventional constipation therapies should
include the use of daily stimulant laxatives at appropriate
dosages in addition to behavioral and biomechanical
interventions (Agreement 8/8). Appropriate daily stimulant
dosage is defined in Table 3 and is considered to be the
initial weight-based dosage listed up to the maximum
defined dose. This is inclusive of pediatric patients who
are unable to achieve or participate in conventional
interventions due to physical impairments, developmental
differences, and/or geographic limitations. Historically,
3 months of treatment has been considered the appro-
priate length of time to reassess a patient's symptoms
and determine if it is refractory to treatment.”® The au-
thors agreed upon a 3-month duration of ongoing symp-
toms per the defined parameters to deter the delay in
treatment, worsening QoL, and long-term outcomes.

The NASPGHAN/ESPGHAN guideline on the evalua-
tion and treatment of pediatric FC from 2014 suggests that

TABLE 1 Overview of the 11 clinical questions.

Question 1: What is the definition of pediatric refractory
constipation?

Question 2: What assessment is needed for pediatric patients with
refractory constipation?

2.1 History and physical exam
2.2 Laboratory studies

2.3 Imaging studies

2.4 Manometry studies

2.5 Rectal biopsy

Question 3: What is the effectiveness of nonpharmacologic
treatments for pediatric patients with refractory constipation?

3.1 Pelvic floor physical therapy with or without biofeedback
3.2 Behavioral therapy

Question 4: What are the pharmacologic treatment options for
maintenance therapy in pediatric patients with refractory constipation?

4.1 Oral high-dose stimulant laxatives
4.2 Secretagogues
4.3 Serotonin agonists

Question 5: What are the maintenance options for retrograde
therapy in pediatric patients with refractory constipation?

Question 6: What is the effectiveness of surgical interventions in
pediatric patients with refractory constipation?

6.1 Anal dilation, internal anal sphincter myectomy, and anal
botulinum toxin injection

6.2 ACEs
6.3 Sacral nerve stimulation
6.4 Colonic diversion and colectomy

Question 7: What are the recommended pharmaceutical options
for ACE flushes?

7.1 Weaning and discontinuing the ACE

Question 8: What is the prognosis for children with refractory
constipation?

Question 9: How can refractory constipation be prevented?

Question 10: What is the recommended treatment pathway for
pediatric refractory constipation?

Question 11: What research is needed for the care of children with
refractory constipation?

Abbreviation: ACE, antegrade continence enema.

polyethylene glycol (PEG) 3350 is the most effective
pharmacologic treatment for maintenance therapy.” Since
publication, bisacodyl*'® and senna'’'® have been
shown to be safe and effective in pediatric patients. Per the
expert author's opinion, some pediatric patients referred to
a pediatric neurogastroenterologist can avoid invasive
testing with a maintenance stimulant laxative. Our authors
support the use of a scheduled stimulant laxative over
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TABLE 2 Diagnostic criteria for refractory constipation in
children (all four criteria must be present).

TABLE 3 Dosages of frequently used pharmaceuticals in the
treatment of pediatric refractory constipation.

1. Must meet ROME |V criteria for functional constipation

2. Failure of age and developmentally appropriate conventional
therapies to improve symptoms after a minimum of 3 months on
the following therapies

a. Daily use of a stimulant laxative at appropriate dosage (see
Table 3 for dosing recommendations) regardless of osmotic
laxative use

b. Behavioral interventions

c. Biomechanical interventions (i.e., correct positioning on the
toilet)

3. Ongoing symptoms of constipation
a. <2 voluntary defecations per week
and/or
b. =1 episode of fecal incontinence per week

4. Impaired QoL for the patient or family due to constipation
symptoms

Abbreviation: QoL, quality of life.

PEG 3350 or other osmotic laxatives alone before classi-
fying a patient refractory to the treatment of FC. In addition,
postprandial toilet sits should be implemented in develop-
mentally appropriate patients at a minimum'*  before
labeling a pediatric patient with RC. Modifications to toilet
sit biomechanics should also be performed to allow for
relaxed posturing'* and a squatting position to straighten
the anorectal canal.'
Question 2: What assessment is needed for pedi-
atric patients with refractory constipation?

Most diagnostic tests used in the evaluation of RC
do not have normative data or a unified consensus on
their performance, indications, and clinical utility.

2.1 | History and physical exam

A thorough clinical history and physical examination,
including a digital rectal examination (DRE), is
invaluable in the evaluation of children with RC to
identify red flags such as delayed passage of meco-
nium and the presence of sacral abnormalities.

2.2 | Laboratory studies

There is no evidence to recommend the routine use
of laboratory studies in the evaluation of RC. Studies
evaluating the association of celiac disease with FC
have yielded controversial results. Some reported a
similar constipation prevalence in patients with celiac
disease compared to healthy controls,’®'” while

Medication Formulation Dosing

Stimulant laxatives

Sennosides?® Chew tablet 1-2 mg/kg gqHS, max
120 mg
Gummy
Liquid
Tablet
Bisacodyl Tablet 0.2 mg/kg gHS, max 20 mg
Compounded
Enema/ 5-10mg (0.5—-1 enema or
suppository suppository) qday or BID
Secretagogues
Linaclotide® Tablet 72, 145, or 290 pg qday

Take on an empty
stomach, 30 min before the
first meal of the day

Plecanatide®®  Tablet 3 mg qday

Lubiprostone®  Capsule 8, 16, or 24 g BID

Take with food
Serotonin agonists

Prucalopride®  Liquid 0.02-0.04 mg/kg, max

2 mg qda
Tablet g qcay

Abbreviations: BID, twice a day; FDA, Food and Drug Administration.
2Sennoside and senna leaf extract are not interchangeable.

PLinaclotide is contraindicated for patients less than 2 years of age and is FDA
approved for patients greater than 6 years of age.

°Plecanatide is contraindicated for patients less than 6 years of age.

%This medication is not FDA approved for children less than 18 years of age.

others found constipation to be the most common G
symptom. 820

Recent studies have discovered that 3.25%—7.6%
of children with RC have celiac disease and up to
76% have resolution of constipation symptoms after
initiating a gluten-free diet.2"*?2 No study has eval-
uated the prevalence of thyroid disease in RC, but
hypoztgyroidism infrequently presents as constipa-
tion.

Recommendations 2.2:

* Pediatric patients with RC should undergo serologic
screening for celiac disease before performing an
invasive test or surgical intervention. (Agreement:
8/8).

¢ Pediatric patients with RC should be screened for
thyroid disease if there is a red flag present for thy-
roid disease before performing an invasive test or
surgical intervention. (Agreement: 8/8).

85UB01 7 SUOWWOD BAIIR.D 8|qe!(dde 8y} Ag peusenob aJe ssppie O 8sn Jose|nl Joj AreiqT8UlUO A8]1M UO (SUORIPUOD-PUR-SWLBIALIOD A3 1M AlRIq Ul |Uo//SdNy) SUORIPUOD pue sWwe 1 8y} 89S *[6202/20/50] o Arigiauliuo Ae|im ‘ sbuleis wrebre i Aq 06£2T €udz00T 0T/10p/L0o A |IM Atelq iUl |uo//Sdny Wol) pepeojumoqd ‘Z ‘SZ0Z ‘TOBFIEST



KILGORE ET AL.

357

2.3 |
2.3.1 |

Imaging studies
Abdominal x-ray

The use of an abdominal x-ray (AXR) in the evaluation of
constipation is controversial. Multiple radiologic scores
have been developed in the attempt to standardize stool
burden interpretation on an AXR, but their use has not
been widespread given the lack of reproducibility, reliabil-
ity, sensitivity, and specificity when tested in clinical prac-
tice. Two systematic reviews did not find evidence to
support the routine use of AXR in the evaluation of FC,?42°
and no study has reported its utility in pediatric RC.

Recommendation 2.3.1:

* The use of an AXR in RC should be reserved for
those patients unable to provide a reliable medical
history and/or unable to allow for a physical exam
(including a DRE), or to evaluate for mechanical
obstruction or colonic distention when considering
surgical interventions. (Agreement: 8/8).

2.3.2 | Colonic transit studies
Colonic transit studies (CTTs) can be performed using
radiopaque markers (ROMSs) or nuclear medicine.

2.3.2.1 | Radiopaque markers

CTT with ROM has been used to assess for slow transit
constipation.?® Two protocols involving a capsule con-
taining 24 ROM are widely accepted and validated in
adults: simplified and segmental. The simplified method
consists of ingesting a single capsule and obtaining an
AXR 5 days later.?” The segmental method involves
ingesting a capsule daily for 3 consecutive days followed
by an AXR on Days 4 and 7 after ingestion.?® No ROM
protocol is validated in children, but studies have advo-
cated for the use of ROM to predict colonic manometry
(CM) results in children with RC. When considering or-
dering this study, it is important to recognize that the
patient will need to swallow the markers (within the capsule
or mixed into a spoonful of food). Two studies assessing
children 3-18 years of age (median 11.5-12 years old)
have demonstrated that a normal CTT correlated to a
normal CM, while 47%—1% of children with an abnormal
CTT (defined per the simplified method with >6 ROM
present within the colon, proximal to the rectum on the Day
5 AXR) had an abnormal CM.2%%° |f the reported symp-
toms of RC cannot be validated on patient evaluation by
an expert, ROM can be helpful to determine if the patient
truly has RC before proceeding with invasive testing.

Recommendation 2.3.2.1:

e CTT via ROM should be completed for patients with
RC with equivocal medical history and to screen for
the need to perform CM. (Agreement: 7/8).

2.3.2.2 | Colonic scintigraphy

Colonic scintigraphy (CsC) involves the ingestion of
a nonabsorbable form of a radioisotope and requires
a series of measurements for up to 72 h. Normative
data and clinical utility have been defined in adults
but not yet in children.®' A study classifying CTT in
children with RC using CsC values from healthy
children reported values similar to adult studies.®? In
pediatric RC, CsC has been shown to be reproduc-
ible®® and to have good correlation between CsC
and CM.?* CsC may also be useful in differentiating
between slow transit constipation and fecal reten-
tion.®>:3® Limitations of CsC in children include low
availability, high cost, and lack of normative data
due to no standardized protocol.

Recommendation 2.3.2.2:

e CsC should not be performed routinely, but can be
considered as an alternative to the ROM.
(Agreement: 8/8).

2.3.3 |
imaging

Lumbar spine magnetic resonance

A lumbar spine MRI (LSMRI) is not routinely rec-
ommended in the evaluation of patients with FC
unless there is concern for a spinal anomaly that
presented as constipation before development of
neurological symptoms,®”-3® especially in patients
with concomitant urodynamic abnormalities®® or
suspected Currarino triad.*® This holds true for pa-
tients with pediatric RC as well. In addition, anal
spasms and prolonged anal relaxation with small
volumes of rectal balloon inflation during anorectal
manometry (ARM) may prompt further evaluation
with LSMRI as the findings have been correlated
with spinal cord abnormalities.*'42

Recommendation 2.3.3:

¢ An LSMRI should be performed in pediatric patients
with RC associated with physical or neurological
signs of spinal anomalies, signs of neurogenic
bladder on urodynamics, or when the ARM is
abnormal suggesting spinal cord abnormalities (see
ARM section below). (Agreement: 8/8).

2.3.4 | Contrast enema

The contrast enema (CE) may be used in pediatric RC
to screen for Hirschsprung's disease (HD) although its
positive predictive value is 65.1% and rectal biopsy is
the gold standard.*® Findings may include proximal
dilation of the rectosigmoid with increased rectosigmoid
ratio (normal is 1:1) and retained contrast following
defecation. In addition, children with FC have a larger
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sigmoid colon diameter than the average population**

and larger sigmoid diameter is correlated with the

premature termination of high amplitude propagating
contractions (HAPCs) during CM.** The CE may be
most helpful in understanding the caliber of the colon in

a pediatric patient with RC.

Recommendation 2.3.4:

* A CE can be used to screen for HD or to assess
colorectal anatomy. (Agreement: 8/8).

* In pediatric patients with significant abdominal
distension, a CE can be used to assess the
colonic caliber before surgical intervention.
(Agreement: 8/8).

2.3.5 | Defecography

Defecography has been well defined and validated
in adults in the evaluation of defecation dynamics.
The study can be performed with fluoroscopy, MRI,
or scintigraphy. A recent study using fluoroscopic
defecography in children with abnormal CTT re-
ported abnormalities in 53% of patients including
pelvic floor dyssynergia and/or structural abnor-
malities.*® Fluoroscopic defecography may also aid
in successful management changes.*’ No study has
reported the use of MRI defecography in children.

Recommendation 2.3.5:

¢ Despite its widespread use and extensive data available
in adults, there is no evidence to recommend its routine
use in children. Defecography can be considered in
pediatric patients with abnormal bear-down maneuvers
on ARM (see Section 2.4.1) refractory to conventional
therapies and/or concerns of anatomic problems of the
pelvic floor. (Agreement: 8/8).

2.3.6 | Transabdominal ultrasonography

In pediatric patients, transabdominal ultrasonogra-
phy (TAU) has been primarily used to evaluate the
transverse diameter of the rectum to diagnose
constipation or fecal impaction.*®*°° There are
concerns about its lack of reproducibility due to
variations in the rectal distention according to def-
ecation®' and unsatisfactory correlation with clinical
diagnosis of constipation.’? A systematic review of
TAU vyielded insufficient evidence for a diagnostic
association between clinical constipation symptoms
and rectal diameter in children,?* but it has good
agreement with detecting fecal impaction.®®

Recommendation 2.3.6:

* TAU has a good agreement with DRE to evaluate for
fecal impaction but should not be performed in place
of DRE. (Agreement: 8/8).

2.4 | Manometry studies

2.4.1 | Anorectal manometry

ARM is the most performed motility study in children and is
used to evaluate the length, resting, and squeeze pres-
sures of the anal canal, rectal sensation, presence and
quality of recto-anal inhibitory reflex (RAIR), and recto-anal
coordination during simulated defecation. Common indi-
cations for ARM include screening for HD, assessing for
pelvic floor dyssynergia, and evaluating for postsurgical
defecation disorders in children with anorectal malforma-
tions. ARM performance and interpretation guidelines
including normal values were revised and published by the
American Neurogastroenterology and Motility Society in
conjunction with NASPGHAN®* and the British Society of
Paediatric Gastroenterology, Hepatology, and Nutrition.>®

A randomized prospective trial comparing conventional
therapy against conventional therapy combined with ARM
results in children with severe constipation showed no
added clinical value of the ARM on outcome.®® The
importance of ARM in RC is likely best defined according
to the indication and potential findings.

Anal sphincter resting pressure (ARP) has not been
systematically evaluated in RC, but most studies have
reported it as within normal range. Pediatric patients
with fecal incontinence (FI) have a lower ARP on ARM
than patients without FI, although its presence does not
predict clinical outcomes.>”>8

Rectal sensation (first sensation, urge to defecate,
and pain) is delayed in children actively or previously
afflicted with constipation compared to healthy con-
trols.>® Rectal compliance per barostat in children with
RC does not correlate with response to treatment,®°
suggesting a large rectum and potentially delayed
rectal sensation may not be associated with outcomes.

RAIR is the reflexive relaxation of the internal anal
sphincter (IAS) elicited by the inflation of a balloon
within the rectum. RAIR is defined as a =15% reduction
in IAS pressure compared to the ARP and subsequent
return to the ARP.°’

Absent RAIR is observed in patients with HD and
anal achalasia®’ and can be evaluated with rectal
biopsy. Its absence may be seen in patients with
megarectum,®® although a recent study showed no
correlation between the volume required to elicit the
RAIR and transverse rectal diameter on TAU.%?

Anal spasms when obtaining a RAIR and pro-
longed sphincter relaxation with sustained rectal bal-
loon inflation have been seen in higher frequency in
children with spinal anomalies.*'4%:¢3

Bear-down maneuver (BDM) includes simulated
defecation and balloon expulsion test (BET). Recent
studies using 3D high-resolution ARM reported a lower
percent of anal relaxation in the pediatric FC group
compared to historical controls during simulated defe-
cation® and dyssynergic defecation in 69%—81% of
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patients aged 5—-17 years old (median 8—10 years old)
using adult criteria.®*°° Simulated defecation should be
interpreted with caution in pediatric patients due to
potential patient lack of understanding, cooperation, or
the use of sedation. BET and ARM in children have
good correlation®® with abnormal BET in up to 42% of
adolescents with pelvic floor dysfunction assessed by
ARM.®” No information concerning clinical outcomes
with BDM is available.

Squeeze effort in children has conflicting utility. One
study demonstrated that children with FI had lower
maximum squeeze pressures compared to those
without FI,>” while another reported no difference in
squeeze pressures.>®

Recommendation 2.4.1:

¢ ARM should be used to screen for the presence of a
RAIR. (Agreement: 8/8).

e If anal spasms and prolonged sphincter relaxation
are detected during ARM, an assessment for spinal
abnormalities can be considered. (Agreement: 8/8).

* The BDM performed during ARM can be used as a
surrogate for the BET in age-appropriate patients.
(Agreement: 8/8).

2.4.2 | Colonic manometry

CM is performed with a water-perfused or solid-state
catheter lined with multiple pressure sensors. The catheter
is placed endoscopically via fluoroscopic-assisted colo-
noscopy or with fluoroscopy alone.®® The standard proto-
col takes at least 6h and can be completed the day of
placement; however, if the study is abnormal, the study
should be repeated the following day in case of potential
anesthesia effect.®® The study includes recording of a
fasting period, a meal challenge and post-prandial recov-
ery, and medication challenge with intracolonic
bisacodyl.>* CM is considered normal when both a normal
gastrocolic response to a meal and normally propagated
HAPCs (from cecum to rectosigmoid junction) are pres-
ent.>* A normal CM has been associated with functional Gl
disorders.”

CM has been shown to have utility in guiding surgical
interventions but not medical therapy in pediatric RC.”
This suggests that CM should be performed after all
medical interventions have been exhausted and surgery is
being considered. The presence of HAPCs was the most
important variable associated with outcome.”?

2.42.1 | Colonic manometry—Antegrade
continence enemas

CM has been instrumental in understanding the potential
mechanisms of action with antegrade continence enema
(ACE) use aside from the mechanical washout of the
colon. One RC study with a median age of 9.4 years old
(5.8 years) showed that a 1020 ml/kg saline infusion

into the cecum via the catheter lumen resulted in increased
colonic motility compared to baseline, but significantly less
than seen with bisacodyl.”® Balloon distention of the
proximal colon can elicit HAPCs in some children with
normal CM with similar characteristics as the bisacodyl-
induced HAPCs.” A normal response to intracolonic bi-
sacodyl on CM was predictive of a greater likelihood to
respond to treatment with ACE than patients with absent
HAPCs.”® Colonic motility has also been shown to improve
with prolonged use of ACE in patients with RC, with
33%—83% of patients having normalization of colonic
motility on follow-up CM.”®”” Normalization of colonic
function was associated with successful discontinuation of
ACE.””

2.4.2.2 | Colonic manometry—Diverting ostomy
CM is particularly useful in planning the takedown of a
diverting ileostomy in patients with RC’®”® and can
potentially guide the timing and the type of surgery. The
presence of pancolonic HAPCs and gastrocolonic
response may predict improved clinical outcomes of
ileostomy takedown without partial colectomy.”®

Recommendations 2.4.2:

¢ CM does not have predictive value to guide medical
therapy. (Agreement: 8/8).

e CM should be performed only after medical therapy
has been exhausted and surgical therapy is being
considered. (Agreement: 7/8).

e CM should be used to guide the timing and type of
surgery to address RC. (Agreement: 7/8).

* CM should be used to guide when to perform an
ostomy takedown. (Agreement: 8/8).

2.4.3 | Wireless motility capsule

The wireless motility capsule allows for the simulta-
neous evaluation of transit and contractility. It has been
extensively evaluated in adult patients and has a strong
correlation with CTT by ROM. The study is well toler-
ated in children and showed a strong agreement with
ROM.®° This device is no longer available from the
manufacturer.

Recommendation 2.4.3:

¢ There is insufficient data to recommend the use of
the wireless motility capsule as a routine test for RC.
(Agreement: 8/8).

2.5 | Rectal biopsy

Rectal biopsies are not routinely performed in patients
with RC and are indicated exclusively in patients with a
suspected diagnosis of HD including patients with an
equivocal or no RAIR on ARM.
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Recommendation 2.5:

* Rectal biopsies should not be used routinely in pa-
tients with RC and are indicated exclusively in pa-
tients with a suspected diagnosis of HD. (Agreement:
7/8).

Q3: What is the effectiveness of nonpharmacologic
treatments for children with refractory constipation?
Patients and their families frequently seek out
nonpharmacologic treatment options due to preference
and perceived lack of response to prescribed phar-
macologic therapy. Common nonpharmacologic
options include botanicals, dietary changes and sup-
plements, pelvic floor physical therapy (PFPT),
behavioral therapy, and occupational therapy.®'

2.6 | Pelvic floor physical therapy with
or without biofeedback

The overall goal of PFPT with or without biofeedback is
to improve detection of rectal distention from stool and
to improve control of the pelvic floor muscles and ex-
ternal anal sphincter (EAS); thereby, decreasing Fl and
enhancing voluntary defecation. One randomized
controlled trial (RCT) in children with FC demonstrated
pelvic physiotherapy combined with conventional
medical therapy was more efficacious at 6 months
when compared to conventional therapy alone (92.3%
vs. 63.0%).22 Other RCTs have not demonstrated long-
term improvement with PFPT with or without bio-
feedback in children with FC.83#* Studies for the effi-
cacy of PFPT in children who meet criteria for RC are
lacking, which could be in part due to variations in
clinical practices.

Recommendation 3.7:

e PFPT can be used in pediatric patients with dem-
onstrated dyssynergic defecation on ARM.
(Agreement: 8/8).

* PFPT can be used for patients with RC. (Agreement:
7/8).

2.7 | Behavioral therapy

Children can develop anxiety, fear, and pain with def-
ecation which may contribute to the development of
FC.8' Children with FC can be afraid of toileting,
resulting in lower self-efficacy. One study illustrated
improved self-efficacy scores in children who re-
sponded to constipation management,®® suggesting a
possible target for behavioral therapy. Another RCT
demonstrated no significant clinical improvement
in FC with age-appropriate behavioral therapy
(parental education and behavioral play therapy) and

conventional therapy (PEG with rectal therapy as
needed) compared to conventional therapy alone.®®

Recommendation 3.2:

* Behavioral therapy has no clearly defined role in the
management of children with RC in RCTs.
(Agreement: 8/8).

Question 4: What are the pharmacologic treatment
options for maintenance therapy in pediatric
patients with refractory constipation?

There are limited studies on medication use for
pediatric RC. The following literature review primarily
originates from adult FC studies. The discussed med-
ications have not been approved by the Food and Drug
Administration (FDA) for use in pediatric patients ex-
cept for linaclotide. Please reference Table 3 for dosing
recommendations on the medications discussed
below. The typical practice of dosing for the stimulant
laxatives is to start low and increase to the maximum
dosing to achieve improved stooling frequency and
resolution of fecal incontinence if present.

28 |
28.1 |

Oral high-dose stimulant laxatives
Senna/sennosides

Sennosides, a plant derivative anthraquinone laxative,
has long been used to treat constipation because of its
low toxicity, cost-effectiveness, and high accessibility.
There are no pediatric RCTs to demonstrate its effec-
tiveness or long-term side effects, and most observa-
tions are derived from comparative or open-label
studies. No dosing guidelines exist; however, com-
mon practice is delineated in Table 3. Sennosides
should be administered 6—12 h before the goal time for
the bowel movement (BM) for optimal success.?’
Stomach cramping and diarrhea are the most common
side effects, although contact dermatitis can occur as
well. Sennosides-induced dermatitis occurs primarily in
patients on high-dose sennosides and with prolonged
stool-to-skin exposure (i.e., diapered) leading to peria-
nal blisters.'® An analysis on the use of sennosides did
not find overwhelming evidence of tolerance develop-
ment and considered it a safe treatment alternative for
FC."'2 While pediatric RCTs on the use of sennosides in
RC are lacking, it is the author's expert opinion that the
use of a stimulant laxative such as sennosides is
beneficial in RC treatment.

Recommendation 4.1.1:

¢ High-dose sennoside is a mainstay of management
of RC and should be optimized for the individual
patient before considering further management
options. (Agreement: 7/8).
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2.8.2 | Bisacodyl

Bisacodyl is a stimulant diphenylmethane laxative that
acts directly on the intestinal myenteric plexus to
increase intestinal motility and decrease fluid absorp-
tion to promote BMs. There is no large pediatric ran-
domized double-blind placebo-controlled (RDBPC) trial
on the effectiveness of bisacodyl. There is a large
multicenter adult RDBPC trial that showed a higher
number of complete spontaneous bowel movements
(SBMs) weekly with bisacodyl compared to placebo.?’
In patients aged 0.9-21 years old (median age
9.45 years) with RC, the median number of BMs dou-
bled after the initiation of bisacodyl. After following up
long term, 55% of patients were successfully weaned
off bisacodyl with a median time of 18 months. Gl upset
was reported in 9% of patients, and there were no
complications with long-term bisacodyl use in the
pediatric population.’® RCTs are needed to further
evaluate the safety and efficacy of bisacodyl, yet it is
the author's expert opinion that the use of stimulant
laxatives such as bisacodyl is beneficial in the treat-
ment of pediatric RC.

Recommendation 4.1.2

* High-dose bisacodyl is a mainstay of management of
RC and should be optimized for the individual patient
before considering further management options.
(Agreement: 7/8).

2.9 | Secretagogues

Over the last few years, more data has been released
on the safety and efficacy of secretagogues in the
treatment of constipation in the pediatric population.
Current evidence (further discussed below) demon-
strates modest improvement in symptoms with secre-
tagogue use alone. Per the author's expert opinion,
secretagogues are beneficial in conjunction with stim-
ulant use in the treatment of pediatric RC.

2.9.1 | Linaclotide

Linaclotide is a guanylate cyclase-C receptor agonist
that increases intestinal fluid secretion, accelerates
intestinal transit, and decreases visceral pain. Data on
the efficacy and tolerability of linaclotide in pediatric
patients is limited.®® A retrospective study of 60 children
with a median age of 13.9 years old with FC showed that
45% had a positive clinical response from the initiation of
linaclotide at the first follow-up (median 2.5 months).
Reported constipation decreased from 83% to 64% and
median BM frequency increased from 4 to 7 per week.
However, 18% of patients stopped using linaclotide due
to adverse events.®° The safety profile of long-term use

of linaclotide has yet to be determined in pediatric pa-
tients. Linaclotide has received FDA approval for use in
ages 6-17 years with FC. Linaclotide can cause ex-
cessive diarrhea which may lead to its discontinuation.
This medication is contraindicated in patients with con-
cern for intestinal obstruction and in children younger
than 2 years of age.*®

2.9.2 | Plecanatide

Plecanatide is the newest secretagogue compound
that has been approved by the FDA for the treatment of
adults with chronic idiopathic constipation. It is a gua-
nylate cyclase agonist that is a structural analog of
human uroguanylin, a cGMP activator with a similar
mechanism to linaclotide to increase intestinal fluid
secretion, accelerate intestinal transit, and decrease
visceral pain.®’°? Several RCTs of 12 weeks duration
in adults with chronic idiopathic constipation showed
improved efficacy of plecanatide over placebo.%%
There are no pediatric RCTs. Pediatric studies are
needed to better understand the adverse effects, dos-
ing regimens, and long-term safety profile of plecana-
tide. This medication is contraindicated in patients with
known or suspected mechanical intestinal obstruction
and in children younger than 6 years of age due to risk
of severe dehydration. Plecanatide is not FDA
approved for children less than 18 years of age.”®

2.9.3 | Lubiprostone

Lubiprostone is a prostone, a bicyclic fatty acid metabolite
of prostaglandin E1. It activates a chloride channel (CIC-2)
in the Gl tract to enhance intestinal fluid secretion pas-
sively without stimulating intestinal smooth muscles.®® In
adults, lubiprostone significantly improves constipation
symptoms in Phase 3 RCTs.”” Conversely, a pediatric
RDBPC trial found no statistically significant difference in
SBM frequency comparing lubiprostone to placebo. The
12 and 24 yg twice daily doses were well tolerated by
subjects in the double-blind and extension phases, with a
similar safety profile seen in adult studies.”® Pediatric
studies are needed to better understand adverse effects,
dosing regimens, and long-term safety profile of lubipros-
tone. This medication is contraindicated in patients with
known or suspected mechanical intestinal obstruction.
Lubiprostone is not FDA approved for children less than
18 years of age.”

Recommendation 4.2:

* A secretagogue should be considered as an adjunct
to a high-dose stimulant laxative when treating RC
with poor response to optimized high-dose stimulant
laxatives or when high-dose stimulant laxatives are
not tolerated. (Agreement: 8/8).
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2.10 |
2.10.1 |

Serotonin agonists
Prucalopride

Prucalopride is a dihydro-benzofuran-carboxamide
derivative and novel serotonin 5-HT4 agonist that pro-
motes GI motility. Given its highly selective affinity to
only 5-HT4, the risk of target-unrelated side effects like
cardiac toxicity is theoretically minimized when com-
pared to cisapride and tegaserod.'®'°" Prucalopride
has been shown to be well tolerated by toilet-trained
pediatric patients with FC, but it is no better than pla-
cebo in improving weekly SBMs or minimizing fecal
incontinence.'®? Long-term data evaluating the safety
and efficacy of prucalopride in the treatment of pediatric
FC are still warranted. Prucalopride is not FDA
approved for children less than 18 years of age. This
medication is contraindicated in patients with prucalo-
pride hypersensitivity reactions, intestinal perforation or
obstruction, obstructive ileus, inflammatory bowel dis-
ease, and toxic megacolon. Patients starting prucalo-
pride should be monitored for suicidal thoughts or
behavior and new onset or worsening depression.'%®

Recommendation 4.3.1:

* Prucalopride should be considered as an adjunct to a
high-dose stimulant laxative when treating RC with
poor response to optimized high-dose stimulant
laxatives. (Agreement: 7/8).

2.10.2 | Tegaserod

Tegaserod is a serotonin 5-HT4 agonist that promotes
Gl motility in patients with constipation that was with-
drawn from the market in the United States due to
serious adverse events.

Recommendation 4.3.2:
* We do not recommend the use of tegaserod in
pediatric patients. (Agreement: 8/8).

Question 5: What are the maintenance options for
retrograde therapy in pediatric patients with
refractory constipation?

Retrograde therapy options include suppositories,
small-volume enemas, and large-volume retrograde irri-
gation. Commercially available suppositories are often
glycerin or bisacodyl, while small-volume retrograde en-
emas are typically sold with sodium phosphate (saline
enema), mineral oil, or bisacodyl as the active ingredient.
There is no published data on their effectiveness in
pediatric RC management, but bisacodyl suppositories
and enemas (Table 3) are commonly used. Phosphate-
containing solutions should not be used chronically due to
the risk of rectal retention resulting in electrolyte
derangements (hyperphosphatemia, hypocalcemia, and

hypokalemia),'®*1%  colitis, and spastic left-colon
syndrome. %6197

Large-volume retrograde enemas can be adminis-
tered via catheters with or without a balloon. Also, there
are several retrograde irrigation devices for the
administration of high-volume enemas to facilitate
colonic emptying.'®® In children with normal anorectal
anatomy, the catheter is inserted through the anus into
the rectum and, if present, the balloon is inflated to hold
the catheter in place. The irrigation solution is ad-
ministered via gravity, manual pump, or electric pump
depending on the type of retrograde irrigation device.
Once the solution is administered, the catheter is re-
moved, and the colonic contents are expelled.

No RCTs evaluate the effectiveness of retrograde
irrigations. A 2017 consensus review reported best-
practice recommendations regarding the indications,
patient selection, treatment regiments, troubleshooting,
and practical aspects of retrograde irrigations.'%®
Commonly used retrograde irrigation solutions are tap
water and normal saline (NS). Some centers prefer NS
enemas over tap water for patients with mega-
rectosigmoid and/or colonic dysmotility due to the
potential for iatrogenic hyponatremia with rectal reten-
tion of the solution. It is important to note that some
commercially available retrograde irrigation devices are
approved for tap water use only. As with ACEs, ad-
ditives, including glycerin, castile soap, and bisacodyl,
may be mixed with the irrigation solution to facilitate
colonic emptying. Additives are considered “off-label”
due to limited data and variable practice among
centers.'%®

Common retrograde irrigation complications include
pain with catheter insertion, catheter expulsion, balloon
breakage, solution leakage, and abdominal pain. Bowel
perforation following rectal irrigation is estimated at
<0.002%.""%1"" Based on expert opinion, if retrograde
enemas are used for maintenance therapy, provider-
directed large-volume enemas or bisacodyl enemas
are recommended over commercially purchased
sodium phosphate enemas.

Recommendation 5:

¢ We do not recommend the use of sodium phosphate
enemas for the maintenance treatment of pediatric
RC (Agreement: 8/8).

Question 6: What is the effectiveness of surgical
interventions in pediatric patients with refractory
constipation?

Surgical management for children with RC has
been an area of debate and controversy primarily due
to the lack of a universal definition of RC in surgical
literature and the constant advancement of surgical
procedures. Despite these challenges, there are some
prior studies to help guide management in this
population.
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2.11 | Anal dilation, IAS myectomy, and
anal botulinum toxin injection

IAS myectomy lacks evidence to guide its use, but
there is some data on the role of anal dilation and anal
botulinum toxin injection (ABTI).

2.11.1 | Anal dilation

While sedated anal dilation is a historically common
treatment option for pediatric RC, there has been no
clinical advantage demonstrated for anal dilation with
medical management when compared to medical
management alone.’'? Possible anesthesia complica-
tions, risk for loss of anal sphincter tone, Fl, and lack of
efficacy in the literature have all contributed to a
decreased use of anal dilation.

2.11.2 | 1AS myectomy

IAS myectomy was another common historical surgical
option for treatment of pediatric RC, but it is irreversible
and can result in permanent Fl. The procedure has
been shown to reduce symptom severity in RC but is
less efficacious than ABTI."™® Due to the risk for per-
manent complications when compared to ABTI, routine
use of IAS myectomy has declined.

2.11.3 | Anal botulinum toxin injections
Botulinum toxin can be injected into the IAS and
EAS, decreasing muscle tone by impairing nerve
signaling. This neurotoxin has been used with RC,
IAS achalasia, and HD. Common practice is to use
Botox® 6 units/kg (maximum 100 units) diluted in
2-5mL of normal saline and divided evenly into four
injection sites. Results from several studies
assessing the response in patients with RC to ABTI
have been varied, with some demonstrating clinical
improvement and others showing no superiority
when compared to medical therapy alone.''®11°
There is more consistent data supporting the use of
ABTIs in anal achalasia.®’''® Complications from
ABTI are rare.''” ABTI may be more relevant in
patients with RC with withholding behavior who are
unable to engage in other therapies, like psycho-
logical interventions, PFPT, and biofeedback.

Recommendations 6.1:

* The use of anal dilation and anal sphincter myectomy
is not recommended for use in patients with RC.
(Agreement: 8/8).

* ABTI into the IAS is beneficial in patients diagnosed
with IAS achalasia. (Agreement: 8/8).

e There is no clear role of ABTI in the treatment of
patients with RC without a diagnosis of IAS achala-
sia. (Agreement: 7/8).

2.12 | Antegrade continence enemas
Retrograde enemas are less invasive than surgery in
the treatment of RC, yet some children struggle to tol-
erate them. ACE is a surgical alternative that has been
shown to improve fecal impaction incidence, frequency
of stooling, and FIl. These benefits may be aided by an
intensive bowel management program to establish an
enema with the correct volume and stimulant content if
required for effective emptying.'®®'"®119 Concerns
have existed regarding the effectiveness of ACE in sub-
groups of patients. Behavioral concerns and pelvic floor
dyssynergia have been used as relative contra-
indications for ACE; however, two recent publications
have shown that ACE is highly effective in these
groups.'?*'2" ACE may also provide increased inde-
pendence for pediatric patients over retrograde en-
emas. ACE has been shown to improve colonic dys-
motility, likely due to improved colonic emptying.”® For
patients with partial or segmental dysmotility, ACE
combined with PFPT and biofeedback have been
shown to be very effective.'?® The two most common
surgical options for the placement of an ACE device are
appendicostomy and cecostomy. In patients with an
unavailable  appendix, a cecal flap neo-
appendicostomy can be fashioned to create a channel
that can be catheterized. Both procedures can be done
with minimally invasive techniques with good out-
comes, 23124 put there are risks and benefits to each
ACE procedure that must be considered and discussed
with patients and caregivers.

Recommendation 6.2:

¢ Indications for consideration of surgical placement of
ACE include improving autonomy in patients regu-
larly using retrograde enemas, the failure to ade-
quately treat RC after maximizing pharmaceutical
options, and the inability to use oral or rectal thera-
pies in the treatment of RC. (Agreement: 8/8).

2.13 | Sacral nerve stimulation

Most studies reviewing the benefits of sacral nerve
stimulation (SNS) include patients with organic causes
of constipation as well as FC. The exact mechanism of
improvement with SNS has not yet been demonstrated.
A recent pediatric study compared outcomes with ACE
and SNS, which showed FI was improved with SNS
when compared to ACE. Stool frequency and ability to
wean laxatives were superior in patients with ACE.'?°
Medical providers must consider the high rate of
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complications with SNS placement. One study showed
that 40% of patients experienced pain, neurologic
symptoms, wound infections, or rash following the
procedure, with the same proportion of patients
requiring reoperation.'2®

Recommendation 6.3:

* SNS is a treatment option in select children with RC
and may be considered as an adjunct treatment.
(Agreement: 8/8).

2.14 | Colonic diversion and colectomy

2.141 | Segmental colonic dysmotility
There is significant variation in the treatment of patients
with colonic dysmotility due to concomitant dyssynergic
defecation.'®” A recent multicenter study by the Pedi-
atric Colorectal and Pelvic Learning Consortium re-
viewed the treatment of pediatric patients (median age
of 9.6 years) with segmental colonic dysmotility with RC
and found that 92% of patients avoided colonic resec-
tion after treatment with ACE. The majority of patients
(7/8) who failed treatment with ACE underwent a sub-
sequent colonic resection, and the need of such inter-
vention was higher in those without pelvic floor dyssy-
nergia.?”'?® Per expert opinion, medical management
with possible PFPT should be considered before
colonic resection in patients with segmental colonic
dysmotility and pelvic floor dyssynergia. As previously
discussed (see Section 2.4.2), colonic motility improves
following prolonged use of ACE.”” Regardless, per
expert opinion, the placement of a diverting ileostomy
can be considered in patients with segmental dysmo-
tility who are intolerant of ACE. Distinctly, per expert
author opinion, patients who have known segmental
colonic and concomitant symptoms of failure-to-thrive
and/or symptomatic abdominal distension may benefit
from a diverting ileostomy.

Recommendations 6.4.1:

e For segmental colonic dysfunction, an ACE trial
should be performed before colonic resection. Pa-
tients may have recovery of segmental dysmotility
with appropriate ACE use. (Agreement: 8/8).

e Patients who have ongoing difficulties with the
management of their RC with ACE should be further
evaluated and treated for other conditions (including
pelvic floor dysfunction) before the consideration of a
colonic resection. (Agreement: 7/8).

* Patients diagnosed with segmental colonic dysmoti-
lity who do not tolerate ACE may benefit from a
diverting ileostomy. (Agreement: 7/8).

* Patients diagnosed with segmental colonic dysmotility
and failure-to-thrive and/or abdominal distention may
benefit from a diverting ileostomy. (Agreement: 7/8).

2.14.2 | Total colonic dysmotility

Surgical options for pediatric patients with total colonic
dysmotility include ACE placement or primary diverting
ileostomy. Patients with malnutrition or significant
colonic distention may benefit from a primary diverting
ileostomy over ACE and may also require additional
testing to screen for chronic intestinal pseudo-
obstruction.

Timing for eventual ileostomy takedown needs to be
individualized. If dyssynergic defecation is present, it
should be addressed. If unable to improve dyssynergic
defecation, consider maintaining the ileostomy until it is
treated. Improved colonic motility during CM can be
detected 6-12 months following diverting ileostomy.
The etiology for the recovery in function has not been
elucidated.”® Placement of ACE at time of ileostomy
takedown should be considered to aid with indepen-
dent stooling. If there is ongoing significant partial
colonic dysmotility on follow-up CM, options that should
be considered include segmental colonic resection,
Deloyers-type extended colectomy, or sub-total co-
lectomy with ileo-rectal anastomosis. These decisions
and surgical risks should be balanced with possible
successful bowel management with antegrade or rectal
enemas.'?°

Recommendations 6.4.2:

¢ Patients diagnosed with total colonic dysmotility and
failure-to-thrive and/or abdominal distention may
benefit from a diverting ileostomy. (Agreement: 8/8).

e The placement of ACE should be considered to be
performed at the same time as a diverting ileostomy
takedown. (Agreement: 7/8).

* A CM should be repeated at least 12 months after the
placement of a diverting ileostomy to help guide man-
agement before ileostomy takedown. (Agreement: 8/8)

* An ARM study should be considered before ileost-
omy takedown to assess for pelvic outlet obstruction.
(Agreement: 7/8).

Question 7: What are the recommended pharma-
ceutical options for antegrade continence enema
flushes?

No RCTs demonstrate the optimal administration of
ACE regarding duration, frequency, or solution reci-
pes.’* Commonly used irrigation base solutions for
daily ACE use in pediatrics are NS and PEG with
electrolytes (Table 4)."*'"'37 Patients should avoid
softened tap water due to increased sodium content.'®’
NS can be obtained from a pharmacy or prepared at
home by mixing 1.5 teaspoons of noniodized salt with
1000 mL of tap water. Parents should be educated on
the correct measurement technique to prevent hyper-
or hyponatremia.'®® PEG with electrolytes can be used
as the initial irrigation solution or alternatively upon
failing NS irrigations,'32133.135.136
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TABLE 4 Routine dosages of
frequently used antegrade and retrograde
solutions and additives.

Solution

NS

Polyethylene glycol
Additives

Glycerin

Castile soap

Bisacodyl

10-30 mL/kg
17 g per 240 mL flush solution

Start with 5% concentration and can increase to maximum
of 15%
(i.e., 20 mL glycerin/400 mL of NS to 60 mL glycerin/400 mL NS)

Start with 5% concentration and can increase to maximum of
18-20 mL

0.2 mg/kg/dose up to 20 mg
¢ Administer as the enema formulation or dilute crushed tablet

(s) in 10—-30 mL water and administer 10—15 min pre- or post-
enema/ACE solution, or divide and give %2 before and 2 after
administering the ACE solution

Abbreviations: ACE, antegrade continence enema; NS, normal saline.

Commonly used flush additives include glycerin,
castile soap, and bisacodyl (Table 4), although there are
no established guidelines regarding dosing or
administration.'®>™'3”  Additives may be administered
before or after the flush, or be mixed with the base
solution to facilitate colonic emptying. The use of ad-
ditives has been shown to improve overall success with
ACE."3*136.137 Optimal additive concentrations in the
base solution vary in the literature and among centers.
Caution should be taken when increasing the concen-
tration of castile soap and glycerin given their association
with chemical colitis.”®® Again, phosphate-containing
solutions should be avoided due to the possible devel-
opment of electrolyte derangements,'®*'% colitis, and
spastic left-colon syndrome. %6197

2.15 | Weaning and discontinuing the
antegrade continence enema

To date, there are no studies that assess how to suc-
cessfully wean and discontinue the use of ACE in pedi-
atric RC. Short- and long-term data on ACE outcomes
are limited due to the heterogeneity of patients. In pa-
tients with FC refractory to medical therapy on successful
ACE treatment, 10%—42% discontinued ACE use
12—88 years after placement.m‘122’132’133'135‘136’139‘140

Colonic motility has been shown to improve after ACE.
In a heterogeneous group of seven patients who under-
went ACE placement, the CM normalized in five patients
at a median time of 30 months. Two patients discontinued
the use of ACE and three underwent progressive wean at
time of publication.”® One study used CM before and after
ACE placement to demonstrate factors associated with
the successful decrease and discontinuation of the
device. The study reported a significant improvement in
multiple CM parameters with normalization of motility in 13

out of 40 patients at a median time of 19 months. Nor-
malization of HAPCs and older age predicted a decrease
in the use of ACE. Older age was the only predictive factor
in the discontinuation of the ACE.”” The timing of colonic
motility recovery is not known.

Recommendations 7.1:

e Weaning of ACE should be considered in patients
who are clinically stable on antegrade flushes.
(Agreement: 8/8).

¢ Repeat CM should be considered in patients who are
not able to wean or discontinue the use of ACE.
(Agreement: 8/8).

Question 8: What is the prognosis for children with
refractory constipation?

No longitudinal studies were identified that evaluate
the long-term prognosis of children with RC. Looking at
pediatric FC data, a 2010 systematic review reported
44% of patients remained symptomatic after
5-10 years of laxative use'*" with another study finding
25% of children having symptoms into adulthood.®
After a mean follow-up of 2.8 years, a retrospective
study including 79 pediatric patients with RC reported
48.1% on three or more treatment modalities, 5.1%
requiring high volume retrograde enemas, and 3.8%
undergoing ACE placement® demonstrating the esca-
lation of therapy needed over time in RC.

From a HRQoL standpoint, symptoms of poorly con-
trolled constipation into adulthood have been shown to
negatively affect HRQoL such as general health, social
contact, and intimacy in adults.'*® To date, there are no
longitudinal studies evaluating the HRQoL in pediatric RC.
A 2010 systematic review and meta-analysis of 20 pedi-
atric studies reported that children with FC have a signifi-
cantly lower HRQoL (self-report and parent proxy-report)
when compared to their healthy controls. While HRQoL
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scores were comparable to those with IBS, they were
lower than children with IBD and GERD.®> A multicenter
study on children with FC and Fl had significantly
decreased QoL when compared to children with FC
alone.™? QoL in children with RC and FI have been shown
to improve following treatment with ACE'*+'*® and retro-
grade irrigation system. '

Question 9: How can refractory constipation be
prevented?

No studies investigate how to prevent RC, but some
studies have explored risks for ongoing constipation
despite typical therapeutic interventions. Potential prog-
nostic symptoms for poor response to therapy include the
presence of constipation before 1 year of life, duration of
symptoms greater than 3 months before presentation,
infrequent stooling, FI, nocturnal enuresis, large diameter

Abnormal

-

Abnormal Abnormal

Rectal biopsy,
ARM, and/or
CE*

v Yes

Celiac/thyroid labs Lumbar spine MRI

Yes

Careful clinical
history and
physical
examination
(including rectal
exam)

Concern for
Hirschsprung's
disease?

Concern for
c Concern for spinal

abnormality?

disease?

stools, and fecal mass present in the abdomen and/or
rectum.'*” The presence of a megarectum is often found
in imaging in patients with RC."® In addition, some pa-
tients with RC have been found to have dyssynergic def-
ecation (21%—31%) on ARM, colonic inertia (13%—50%)
on colonic transit studies, partial or complete absence of
HAPCs on CM, or absent gastrocolic reflex on CM. #8149
Additional studies are warranted on the prevention of
pediatric RC.

Recommendations 9:

¢ Early intervention with daily stimulant laxatives in the
treatment of FC is encouraged to try to prevent the
disease progression from FC to RC. (Agreement: 8/8).

¢ Delaying proper treatment by persistently searching
for an underlying etiology of patient's constipation,
minimizing symptoms, or avoidance of stimulant

Normal Normal T Normal
A 4

Assess
adherence,
consider
alternative
diagnosis, and
consider PFPT

Normal

Radiopaque
marker study

No Abnormal

Reported BM
No—ts-(frequency matches
clinical status?

Yes

Start high dose
‘Adequate clinical stimulant
response? laxatives (see  [*
table 3) -
Yes
No
Consider adjunct Consider
Adequate cincal ™ trial of < consultation or Consider PEPT
response’ secretagogue or referral to motility
prucalopride center
No Yes
Signs
P i
Yes—»-( suggestive of spinal No elvi floor

abnormality?**

Yes

Ganglion cells

present? ¢ Lumbar spine MRI

Yes Abnormal study

Consider IAS ‘Adequate clinical
botulinum toxin -

response?
injections

Yes

FIGURE 1
by all the manuscript's authors.

Normal study

Neurosurgery
consultation

dyssynergia?

‘Adequate clinical
response?

- >.

No

*Contrast enema

**Anal spasms, prolonged IAS relaxation
with sustained rectal balloon inflation, or
abnormal dose response to increased
volume RAIR trials should prompt
consideration of obtaining lumbar spine MRI

‘Adequate clinical
response?

Consider
behavioral
assessment and
therapy

Consider adjunct
trial of

Radiopaque

marker study Normal—-|  secretagogue,
prucalopride, or
retrograde enemas
Abnormal

‘Adequate clinical
response

e

Recommended initial evaluation and treatment pathway for pediatric patients with refractory constipation. This was agreed upon

85U0| 7 SUOWILIOD 3AIea1D 3|qedlidde au Aq paueob afe Sae VO ‘SN J0 S3IN 104 AXRIQ 1T 3UIIUO AB|IM UO (SUORIPUD-pUR-SLLBH IO A8 | IM"AeIq 1 [BuUO//Sa1Y) SUORIPUOD PUe SWiB | 34} 83S *[6202/20/S50] Uo A%eiqiauiuo A8|im ‘sbulleis .eebren Aq 06ezT eud(/z00T 0T/10p/uoo A8 M Al 1 jeul|uo//Sdny wol papeojumod ‘Z ‘G202 ‘TOBYIEST



KILGORE ET AL.

367

Optimize medical
and behavorial  («—No.
management

Poor QOL?

Normal Colonic Motility-

Segmental Colonic Dysmotility

QOL Proceed with No.
- Yes improved? No—» ACE placement

Assess
Repeat ARM | g4———| adherenceto |«—No.
therapy

Clinically
improved with
ACE?

Clinically

unwell with
FTT/abdominal
distention?

Colonic
manometry
results

Total Colonic Dysmotility——-

Clinically
unwell with
FTT/abdominal
distention?

eets criteria fol
intestinal
pseudobstructiol

Suitable for
ACE trial?

Yes No

) v

Clinically Proceed with

Optimize ACE
Pelvic floo flushes and
dyssynergia No—» ehavioral
present?
management

Consider
segmental

Clinically
improved?

Yes.

Repeat colonic
manometry

T

Consider
Yes—p-| segmental PFPT
colonic resection

Colonic
dysmotility
present?

-‘7'\‘0

colonic resection

with ileostomy
takedown +/-
ACE

'Segmental dysmotility.

<-Yes

o . . diverting
Ye |mper;eEd’)wnh No—»-| ileastomy +/-
ACE
Routine
ileostomy/ACE
care for at least
12 months

Proceed with
ileostomy

takedown +/-
ACE SR S

Repeat colonic
manometry

Normal motility

Latest
colonic
manometry

Pelvic flool
dyssynergia
present?

Repeat ARM takedown
desired?

FIGURE 2 Recommended evaluation and treatment pathway for pediatric patients with refractory constipation when initial evaluation and
management fails, and surgical management is being considered. This was agreed upon by all the manuscript's authors.

laxatives due to concern for dependence may result in
long-term complications from RC. (Agreement: 8/8).

Question 10: What is the recommended treatment
pathway for pediatric refractory constipation?
See Figure 1 and Figure 2.

Recommendations 10:

* Figure 1 is the recommended evaluation and treatment
pathway for pediatric patients with RC. (Agreement:
8/8).

* Figure 2 is the recommended evaluation and treatment
pathway for pediatric patients with RC when surgical
management is being considered. (Agreement: 8/8).

Question 11: What research is needed for the care
of children with refractory constipation?

Over the last decades, our knowledge of colonic
and anorectal function has improved; however, man-
agement and patient outcomes have had limited
progress. Pediatric RC is often multifactorial making its
evaluation and treatment more complicated.

Advancement is needed in the evaluation of RC. Cur-
rent testing options are limited by requiring the cooperation
of pediatric patients for uncomfortable studies such as
unsedated ARM, BET, and CM. Studies are needed to
investigate the role of less invasive tests like CTT beyond
guiding the timing of more advanced, invasive testing
like CM. The role of ARM in understanding defecation
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dynamics in children needs to be better elucidated. It is
paramount to define the utility of diagnostic tests to avoid
unnecessary interventions.

In the treatment of pediatric patients with RC, RCTs
are needed to guide when to use specific constipation
medications over others based on history and exam,
assess the safety and efficacy of long-term laxative
use, and investigate the safety, efficacy, and outcomes
of secretagogues or serotonin agonists alone or in
combination with stimulant laxatives. Further assess-
ment of the benefit of transcutaneous tibial nerve
stimulation, protocolization of PFPT with and without
feedback, and employment of occupational therapists
would also help advance the field. From a surgical
standpoint, we need to develop biomarkers associated
with colonic distention and dysfunction to better
understand the indications of surgical interventions in
RC, refine the identification and long-term manage-
ment of diverting ileostomies, and protocolization of
tapering off and discontinuing ACEs.

While this paper presumes there is a progression to
pediatric RC from prolonged, inadequate treatment of
FC, in practice we know that this is not always the case.
Pediatric patients with FC would greatly benefit from
longitudinal studies to determine the natural history,
risk factors, and prognosis for RC. Longitudinal studies
would also allow pediatric gastroenterologists to further
categorize pediatric RC by those who would benefit
from medical intervention alone and those who need
earlier surgical management.

3 | LIMITATIONS

There are many limitations to this paper. The major limi-
tation is in our search methods due to the lack of a clear
definition for pediatric RC. In addition, much of the current
literature referenced is retrospective and involves sample
size requiring the inclusion of author expertise and ex-
perience. Due to the lack of consensus for the definition of
pediatric RC in current literature, an organized framework
like Grading of Recommendations, Assessment, Devel-
opment, and Evaluations approach could not be utilized for
this position paper. Additionally, the absence of a common
definition of RC has limited the creation of predictive
models through longitudinal studies that could better elu-
cidate the etiologies, optimal treatment strategies, and
outcomes of RC.

4 | CONCLUSION

Constipation is one of the most common reasons for
referral to pediatric gastroenterology. Patients who do
not respond to treatment are frequently diagnosed with
RC, but their management has been challenging due to
lack of consensus about the definition. As a result,

there is variability in the evaluation and management of
RC among pediatric gastroenterologists. This article is
an attempt to provide a standardized definition of
pediatric RC and establish a common management
pathway for this complex patient population. Timely
identification of pediatric RC (Table 2) combined with
consistent use of stimulant laxatives (Table 3) and use
of common management strategies (Figures 1 and 2)
may improve QoL for pediatric patients. Finally, a
standardized pediatric RC definition will benefit the
advancement of evaluation and management through
future targeted studies.
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