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Learning objectives

e Refres
e Refres

ner on mechanisms of defecation and constipation

ner on assessment and diagnosis

e Refres

ner on treatment and referral
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v Also occurs in descending & sigmoid colon to
further concentrate fecal waste.

https://ditki.com/course/physiology

Nat Rev Gastroenterol Hepatol 16, 559-579 (2019)
J Acad Nutr Diet. 2017 Feb;117(2):251-264.
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DEFECATION prevents defecation.


https://ditki.com/course/physiology

Ph¥siol,ogy of defecation
extrinsic innervation

(sympathetic and
parasympathetic)

e INnfrinsic innervation from the
enteric nervous system

« key factors: Gl transit, stool
volume and/or consistency,
and dietary intake

e« coordination of neural,
muscular, hormonal and
cognitive systems

Nat Rev Gastroenterol Hepatol. 2021 Nov;18(11):751-769. = ou
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Definitions

« Constipation: infrequent, and painful bowel movements, fecal
Incontinence, stool withholding behavior, and occasional
passage of large diameter stools

« Intractable Constipation: constipation not responding 1o
optimal conventional freatment for at least 3 months

 Fecal Impaction: a hard mass in the lower abdomen ; or a
dilated rectum filled with a large amount of stool ; or excessive
stool on x-ray

World J Clin Pediatr. 2022 Sep 9;11(5):385-404
Journal of Pediatric Gastroenterology and Nutrition 58(2):p 258-274, 2014



Fecal incontinence

Involuntary passage of stool into the underwear;
unintentional seepage of small amounts of liquid stools
(generally referred to as “soiling” or “leakage”) in an
older (>4 y/o) or toilet trained child

2 types:

e Retentive (constipated children with fecal impaction)
e Nonretentive (children with psychological problems)

World J Gastroenterol. 2023 Feb 28,29(8):1261-1288



Dyssynergic Defecation

* Functional disorder characterized by failure of
relaxation or paradoxical contraction of the anal
canal and/or a failure to increase intrarectal
pressure

World J Gastroenterol. 2023 Feb 28;29(8):1261-1288
https://iffgd.org/
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Rome |V criteria for diagnosing functional

constipz( ROME

FOUNDATION

Infants and toddlers’
Must have >2 of the following criteria for 21 month:

» <2 defaecations per week

e History of painful or hard bowel movements

* History of excessive stool retention

* History of large diameter stools

* Presence of a large faecal mass in the rectum
* >1 episode of faecal incontinence per week?

» History of large diameter stools that can obstruct the toilet®

Hyams JS ef al. 2016

N

Children and adolescents’
Must have >2 the following criteria for 21 month:

» <2 defaecations in the toilet per week

¢ History of painful or hard bowel movements

» History of retentive posturing or excessive volitional stool retention
* History of large diameter stools that can obstruct the toilet

* Presence of a large faecal mass in the rectum

*» >1 episode of faecal incontinence per week



Practice Guideline » | Pediatr Gastroenterol Nutr. 2014 Feb:;58(2):258-74.
doi: 10,1097 /MPG.0000000000000266.

Evaluation and treatment of functional constipation
in infants and children: evidence-based

recommendations from ESPGHAN and NASPGHAN

M M Tabbers 1, C DiLorenzo, M Y Berger, C Faure, M W Langendam, S Nurko, A Staiano,

Y Vandenplas, M A Benninga;
European Society for Pediatric Gastroenterology, Hepatology, and MNutrition;

Morth American Society for Pediatric Gastroenterclogy

J Pediatr Gastroenterol Nutr. 2014 Feb;58(2):258-74



Functional (95%) and Organic Causes (5%)

Behavioural

/7 N\
| Stress and stressful
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* Autism —_— <t & Abuse
.+« ADHD * Trauma
A =7
| * Stress
P (S
Psychological
disorders | Parental factors
* Anxiety * Neuroticism
L * Depression Afferent Efferont * Depression
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| Impaired anorectal function i
\ _ 74

Nat Rev Gastroenterol Hepatol. 2020 Jan;17(1):21-39

Hirschsprung disease: 1 out of 5,000
newborns

Anorectal Malformations: 1 out of 5,000
newborns

Spina Bifida: 1 in 2,500 newborns
Tethered cord: 1 in 4,000 children

Cystic fibrosis: 1 in 2,500 white newborns;
1in 17,000 black newborns, 1 in 31,000
Asian newborns

Hypothyroidism: 1 in 4,000 to 5,000
newborns



Key aspects of history

What was the age when
constipation first started?

What were the circumstances/
events around the initial
constipation event?

Bowel habits
* |[ncontinence

* Urinary symptoms

PEDIATRIC ANNALS e Vol. 45, No. 5, 2016

Common Associations with Constipation

Type of Risk Factor

Example

Dietary

Transition from breast-milk to formula or to cow’s milk
Starting rice cereal
Lack of fiber

Psychosocial

Toilet training

Birth of sibling
Starting school
Parental strife/divorce
Toilet phobia

Sexual abuse

Depression/anxiety

Medications

Antidepressants
ADD/ADHD medications



Bristol sto

Type 1

Separate hard lumps, like nuts
(hard to pass)

Type 2

Sausage-shaped but lumpy

Type 3

Like a sausage but with cracks on
its surface

Type 4

(11

Like a sausage or snake, smooth
and soft

Type 5

Soft blobs with clear-cut edges
(passed easily)

Type 6

Fluffy pieces with ragged edges, a
mushy stool

Type 7

'

Watery, no solid pieces,
Entirely liquid

https://aci.health.nsw.gov.au/




Some “Red flags” on history and physical

» Symptoms that commence from birth or in the first few weeks e 999% of healthy term neonates pass
* Failure or delay (>first 48 hours at term) in passing meconium their first meconium before 48 hours
* Ribbon stools, leg weakness or locomotor delay e ~30% of neonates with
* Abdominal distension with vomiting Hirschsprung’s disease (HD) can pass
» Abnormal examination findings including: meconium within 48 hours
* Abnormal appearance of anus * only about 50% of children with HD
* Gross abdominal distension are diagnosed by 1 year of age, and
 Abnormal gluteal muscles, scoliosis, sacral agenesis, discoloured skin, 80% are diagnosed by 7 years

naevi or sinus, hairy patch, or central pit

Lower limb deformity including talipes

Abnormal lower limb reflexes or neuromuscular signs unexplained by
existing conditions

* Other symptoms that cause concern

UK NHS: National Primary Care Clinical Pathway for Constipation in Children
J. Pediatr. Surg. 49, 995-999



Some aspects of physical exam

Sacral dimple
,,Sacral dimpie

Caudal Regression Syndrome

lereguiarly-shaped
chest ~

Small hip
bones —

1 - 2.5 per 100,000 Gluteal deviation

newborns

- Fluid-filled sac where
veriebrae didn't form
around spinal cord D

Include inspection of perianal area for appearance, position
and patency;

2 At:noirma;lry::wp_cd or Tuft of hair
s [[] Abdominal examination, inspection of spine/lumbosacral and
e gluteal regions;
[] Lower limb neuromuscular examination including tone and .
strength, How IS
[_] If any red flags in history or examination suggest new onset g rOW'I' h / NU 'I'r| '|'| on 2

neurological impairment check lower limb reflexes.

https://my.clevelandclinic.org/ https://www.orthobullets.com/ https://neupsykey.com/ https://pediatricneurosurgery.org

UK NHS: National Primary Care Clinical Pathway for Constipation in Children


https://my.clevelandclinic.org/
https://www.orthobullets.com/
https://neupsykey.com/
https://pediatricneurosurgery.org/

Rectal exam

https://www.open-medis.com/

Curr Probl Pediatr Adolesc Health Care 2020;50100802
Curr Gastroenterol Rep. 2016 Jan;18(1):4. doi: 10.1007

Curr Gasmoenterol Rep (2016) 18: 4
DO 10.1007/51 1894-0 1 S4478-5

- PEDIATRIC GASTROENTEROLOGY (SR ORENSTEIN, SECTION EDITOR).

Pediatric Rectal Exam: Why, When, and How

Susan R. Orenstein' « Arnold Wald?

May not be necessary for routine screening

Can help to identify anal stenosis or anorectal
malformations ; fecal mass in the rectum or rectal
dilatation

Lack of anal tone - > ? spinal cord lesion

Forceful stool expulsion upon finger removal -> ?
Hirschsprung disease

Extreme fear - > ? trauma, abuse


https://www.open-medis.com/

Role of imaging - radiography

6 studies (700 children of all ages)

The Journal of Pediatrics

Volume 161, Issue 1, July 2012, Pages 44-50.e2

Comparison of fecal loading on X-rays vs.

Rome criteria or clinical assessment
Value of Abdominal Radiography, Colonic

Transit Time, and Rectal Ultrasound * Sensitivity of abdominal x-ray ranged from
Scanning in the Diagnosis of Idiopathic 60 to 80%
Constipation in Children: A Systematic .

Review Specificity ranged from 43 to 99%

Marjolein Y. Berger PhD, MD * L =, Merit M. Tabbers MD 2, Miranda ]. Kurver MD 3,
Nicole Boluyt PhD, MD ¥, Marc A. Benninga PhD, MD 2

Journal of Pediatrics, Volume 161, Issue 1, 2012, Pages 44-50



of PLAAYRIC

: The Journal of Pediatrics
LEAN Volume 191, December 2017, Pages 179-183

QOriginal Articles

Are We Using Abdominal Radiographs
Appropriately in the Management of Pediatric
Constipation?

Beate Beinvogl MD ' 2, Sabina Sabharwal MD. MPH 2, Maireade McSweeney MD. MPH 2,
Samuel Nurko MD, MPH ' 2

Prospective survey of 24 pediatric
gastroenterology providers (18
attendings, 4 NPs, 1 fellow) who
ordered x-rays on 72 patients .

J Pediatr. 2017 Dec;191:179-183, J Pediatr. 2014 Jan;164(1):83-88.e2

Appropriateness and caveats of radineranhv .

Assessment of stool burden 70%
Need for clean out? 35%
Fecal impaction present? 27%
Cause of abdominal pain? 24%
Demonstration of stool burden to family 14%
Evaluation of response to therapy 13%
Diarrhea secondary to retention? 10%

Confirmation of fecal impaction 6%

X-ray poorly correlates with clinical symptoms or severity of fecal
retention, and the interrater reliability of their interpretation is poor

Diagnosis of constipation by x-ray may overlook medical/surgical
conditions. University of Toronto study: 20/3685 (0.5%) ED patients
had appendicitis, infussusception, obstruction







Role of labs

Constipated children (n=7472)

Screened
for

T

Celiac disease IgA deficiency Hypothyrodism Hypercalcemia Lead poisoning
(n=1731, 23%) (n=1703, 22.8%) (n=2332, 31.2%) (n=4651, 62.5%) (n=3, 0.04%)

l AT T l

Elevated TTG IgA Partial IgA Selective IgA Low Free T4 or No cases of No cases of lead
(n=55, 3.2%) deficiency deficiency high TSH hypercalcemia poisoning
l (n=51, 2.9%) (n=4, 0.2%) (n=175, 7.5%)
Biopsy positive l l l
celiac disease + Biopsy positive  Biopsy positivt Diagnosis of
treated as celiac  celiac disease celiac disease  hypothyroidism
disaace (n=1, 0.05%) (n=1, 0.05%) (n=14, 0.6%)
(n=33, 1.9%) ——
P e

Can J Gastroenterol. 2013 Dec;27(12):e35-8. ; Eur J Pediatr. 2023 Apr;182(4):1447-1458

Lack of evidence to support
obtaining thyroid function
tests, celiac screening, serum
electrolytes, including
calcium, in the absence of
red flags

Rare to find organic diseases
in children presenting only
with constipation



Principles of management

Testing

Disimpaction

Education / Adjustment of
Diet / Followup therapy
Behavioral
modification

Evaluation

Maintenance
therapy

Weaning




Algorithms from ESPGHAN / NASPGHAN guidelines
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Ad Packiric Haskh Network Constipation Algorithm Patients <1 Years OId Pediatric Health Network Conistipation Algorithm Patients >3 Years Old
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Therapeutic aspects to discuss with family

 Healthy diet, adeqguate fiber intake
« Toilet tfraining / education on stool withholding
« Oral laxatives — doses should be individualized

« Rectal enemas / suppositories - essential for
disimpaction. Can be used as-needed

« Parent/child input on choosing medications

« Need to give medications regularly and for a
long time

 Unfounded concern for developing
‘dependence”

Current Treatment Options in Pediatrics 2020 6, (2) (06): 101-115
Children (Basel). 2023 Jun 19;10(6):1078

Stool
withholding

Unpleasant ™ water

defecation absorption in
(pain/fear) the colon

Firmer stool



Fiharc
rigm.

Understanding the Physics of Functional
Fibers in the Gastrointestinal Tract: An
Evidence-Based Approach to Resolving
Enduring Misconceptions about Insoluble
and Soluble Fiber

liquid stool is *20% water
content; soft stool is =77%
water; formed stool is =75%
water, and hard stool is £72%

water

200 x difference in viscosity

J Acad Nutr Diet. 2017 Feb;117(2):251-264.

RESEARCH

Review

large/coarse insoluble fiber particles
(eg, wheat bran) have a mechanically
irritating effect on colonic mucosa,
stimulating secretion of water and

MuUCUS

small/smooth insoluble fiber particles
may be constipating

soluble gel-forming fiber (eg, psyllium)
has a high water-holding capacity

fermentable fibers would not work



Psyllium

« gel-forming psyllium is not fermented in the gut
« retains its high water-holding capacity

» provides bulky/soff stools that are easy to pass

Bowel
evacuation

Dietary fiber

absorbs water Wall distension &

reflex contraction

Aliment Pharmacol Ther. 1998 May; 12(5):491-7
J Acad Nutr Diet. 2017 Feb;117(2):251-264.

nutrlcost

Psyllium
Husk

1500m 500 167




. FB’,S%W fiber intake of “Yage plus 5 g” is usually recommended

« Evidence does not support the use of extra fiber supplements

No Water-Holding Capacity

Water-Holding Capacity

Soluble No Viscosity

Viscous/Gel-Forming

Insoluble Viscous Partially hydrolyzed
Characteristic Wheat bran Wheat dextrin Inulin Methylcellulose guar gum b-glucan Psyllium
Example All Bran® Benefiber” Fiber Choice®  MiraFiber Citrucel”  Generic Quaker Oats®  Metamucil
Source Wheat Chemically altered  Chicory root Chemically altered  Guar beans Oats, barley Blonde psyllium
wheat starch wood pulp seed husk
Natural? Natural Semisynthetic Natural Semisynthetic Processed (| viscosity)  Natural Natural
Degree of fermentation Poorly Readily Readily Nonfermented Readily Readily Nonfermented
" fermented fermented fermented o fermented fermented
Cholesterol lowering 49 g
Improved glycemic control = g

Constipation/stool softener
Diarrhea/stool normalizer

J Acad Nutr Diet. 2017 Feb;117(2):251-264.



CO mn TABLE 6. Dosages of mosl frequently used oral and reclal laxatives

Oral laxatives

Dosages

ic laxatives
Lactulose
PEG 3350
PEG 4000
Milk of magnesia (magnesium hydroxide

ATI0]

Fecal sofieners
nil
Stimulant laxatives
Bisacodyl

Senna

Sodium picosulfate

Rectal laxatives/ene
Bisacodyl

Sodium docusate

Sodium phosphate
NaC

Mineral oil

1 2 g/kg, once or twice/day
Maintenance: 0.2 0.8 g - kg ' - day
Fecal disimpaction: 1 1.5 g - kg '
2 5y:04 12 g/day, once or divided

6 11 y: 1.2 24 g/day, once or divided
12 18 y: 2.4 438 g/day, once or divided

1

1 18y:1 3mL -kg ' day '. once or divided. max 90 ml./day

3 10 y: 5 mg/day

=10 y: 5 10 mg/day

2 6y:25 5 mg once or twice/day
6 12 y: 7.5 10 mg/day

=12 y: 15 20 mg /day

I mo 4y:25 10 mg once/day

4 18 y: 2.5 20 mg once/day

2 10 y: 5 mg once /day

=10 y: 5 10 mg once /day

<6 y: 60 mL

=6 y: 120 mL

1 18 y: 2.5 mL/kg, max 133 ml/dose
Neonate <1 kg: 5 mL, >1 kg: 10 mL
=1 y: 6 mL/kg once or twice/day

2 11 y: 30 60 mL once/day

=11 y: 60 150 mL once/day

J Pediatr Gastroenterol Nutr. 2014 Feb;58(2):258-74

- day ' (with a maximum of 6 consecutive days)



Disimpaction

« |ndicated when a hard fecal mass is identified in the rectum
* |mproves the response to maintenance treatment

« RCT: high-dose (1-1.5 g/kg/day) oral polyethylene glycol
(PEG) and sodium docusate enema for 6 consecutive days -
no difference in efficacy between both treatments

« High-dose PEG is associated with a higher frequency of fecal
Inconfinence during freatment

« ESPGHAN/NASPGHAN guideline recommends the use of PEG
as a first choice

Pediatrics. 2009 Dec;124(6):e1108-15;
J Pediafr Gastroenterol Nutr. 2014 Feb;58(2):258-74;
Pediatr Drugs 25, 343-358 (2023).



PHN Algorithm: disimpaction for patients > 1 years ola

Disimpaction at Home
Goal: substantial stool output

ORAL:

®  Polyethylene Glycol 3g/kg/day <2days

PLLIS

®  Senna (Ex-lax chocolate chew) 24 - 1 square daily = 2 days

®  Ifinsufficient stools after day 1, double second day
disage. See action plan dosage dhart for guidance.

®  Alternative to Ex-lax - Bisacodyl tab/suppository 0.25mg/kg/
day up to 10me daily = 3 days

Of RECTAL:

Between 2-6 yrs of age : Mormal saline or mineral oil enema 60
mil x 1, can repeat if needed.

=Gyrs: Mormal saline or mineral oil enema 120mil = 1, can

repeat if needed.

»  (Oral preferred over rectal for patient with functional
retention. Rectal tx will ageravate retention behavior. )

PHN



PHN Algorithm: maintenance for

Long-term maintenance therapy patfients > 1 years old

s - ' - “\
. Maintenance Regimen
* ESPGHAN/NASPGHAN . Use PEG Goal: >2 stoolfweek, no pain, no soiling
as a first choice Diet
u Mormal Fiber intake for age
« |f PEG is not available, use " Normal hydration for age
. Behavioral Tools if Toilet Trained
|OCTU|OS€ Qs dn OlTernOhve ®  Tracking calendar, toileting schedule
OsmOhC |GXGTIV6 - Consider "Poo and You" video
. Daily Stool Softener:
e continue for at least 2 months *See action plan dosage charts
Ond Un-l-ll -I-Olle-l- -I-rolnlng |S u Polyethylene Glycol 0.4-1.0 gfkg/day OR

Occomphshed Lactulose 1-3 mifkg/day OR

u Magnesium Hydroftide 1-3 mifkg/dy.

J Pediatr Gastroenterol Nutr. 2014,58(2):258-74.
Paediatr Drugs. 2015;17(5):349-60
PHN



PHN Algorithm: long-term
therapy for patients > 1

Weaning
years old

° I I g ™
?pp;OXImFTely go 7 on mCélﬂTiEQﬂéce Maintenance Regimen.
reaiment cdn be weaned witnin 6- Can continue maintenance
12 months > for up to 1 year p

- symptoms should be resolved for > 1 before re-evaluation.
month before weaning is initiated Can continue for several

years on maintenance.®*
« should be gradually reduced, rather - | /

than abrupftly discontinued

« symptoms should be evaluated 2
months after cessation of tfreatment,
to prevent or detect relapses

J Pediatr Gastroenterol Nutr. 2010 Mar;50(3):256-68
Arch Pediatr Adolesc Med. 1999 Apr;153(4):380-5.



Polyethylene glycol (PEG)

« Not metabolized and is minimally (<1
%) absorbed in the intestine

* More effective In increasing stool
frequency than placebo, lactulose,

and magnesium hydroxide

« Effect seen within 1-2 days; in fecal
Impaction, this effect might be

delayed

« Dosages and frequency should be

individualized

Polymers 2021, 13, 845.




PEG dosing

J Pediatr Gastroenterol Nutr. 2014 Feb;58(2):258-74.

Can be
administered
daily or divided

Maintenance:
starting dose of

0.4 g/kg/day 31D

For impaction
may use a
dosage of 1-1.5
g/kg/day, with a
maximum of 6
consecutive days

PHN algorithm:

3 g/kg/day x 2
days plus Senna




Safety of PEG

Ehe New Hork Cimes
« Empire State Consumer Project, a
Drug for Adults Is Popular as New York consumer group, sent o
Children’s Remedy citizen petition to the F.D.A.
B swetitanicn | () ([ (Claea * Reports of fremors, fics, and
By Catherine Saint Louis obsessive-compulsive behavior

May 25, 2012

 To date, evidence on any
relationship between PEG and
neuropsychiatric events remains
imited to anecdotal reports

J Pediatr Gastroenterol Nutr. 2017 Oct;65(4):361-363



Review > J Pediatr Gastroenterol Nutr. 2017 Qct;65(4):361-363.

doi: 10.1097/MPG.0000000000001704.

Concerns about laxative addiction Role of Polyethylene Glycol in the Treatment of

Functional Constipation in Children

llan J N Koppen 7, llse ] Broekaert, Michael Wilschanski, Alexandra Papadopoulou,
Carmen Ribes-Koninckx, Nikhil Thapar, Frederic Gottrand, Rok Orel, Paclo Lionetti, Marc A Benninga

« “physical or psychological dependence have never been
reported for the use of PEG, nor are they expected to occur
based on its mechanism of action.”

« “abrupt cessation of freatment with PEG can cause a relapse
related to the underlying constipation”

* “no published adulf or pediatric evidence that the effect of
PEG will wear off over fime”

J Pediatr Gastroenterol Nutr. 2017 Oct;65(4):361-363.



Other concerns
about PEG

J Pediatfr Gastroenterol Nutr. 2017 Oct;65(4):361-363.

=

“lazy bowel” or “lazy bowel
syndrome” : nonmedical terms
referring to a decrease in colonic
function as a result of laxative usage

has not been described in the
medical literature for patients using
PEG

may have been seen in patients with
severe functional constipation who
have an underlying motility disorder
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www.jpeds.com * THE JOURNAL OF PEDIATRICS

ARTICLES
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PEG 3350 Administration Is Not Associated with Sustained

Kent C. Williams, ML

Elevation of Glycol Levels

> ) Pediatr Gastroenterol Nutr. 2020 Aug;71(2):171-175. dei: 10.1097/MPG.0000000000002786.

Polyethylene Glycol Dosing for Constipation in
Children Younger Than 24 Months: A Systematic
Review

Helisa Rachel ' 2, Andrew F Griffith 1 2, Warwick ) Teague 123 john M Hutson 1 3 4, 40.
Susan Gibb ' 3 3, Sharon Goldfeld ! * 8, Misel Trajanovska 1 # 8, Sebastian KKing 1 2 3 7

Polyethylene glycol: a game-changer laxative for

children

Arik Alper 1, Dinesh S Pashankar

39



25" anniversary of “Miracle-LAX”

Michelangelo (1508-1512); Vatican Museums



Lactulose

« disaccharide of lactose (C12H22011)

« fermented into low-molecular-weight
acids in the colon by bacteria

e Qcids cause an osmotic effect, increase
of intraluminal fluids

« |lower fecal pH stimulates peristalsis
« safe and effective for pts >6 months

« may cause abdominal gas, bloating, and
cramping

Pediatr Drugs 25, 343-358 (2023)

0
O OH
Ho&,o

Dosing: 1-3 mil/kg/day



Magnesium hydroxide (also known as milk of magnesia, MOM)

* hyperosmolar agent causing an osmotic gradient

 Cochrane review : PEG is superior to MOM

« RCT from Mexico (41 vs. 42 children): no difference between
PEG and MOM

- Side effects: diarrhea, abdominal pain, and bloating

. Dosing per NASPGHAN 2—5y: 0.4—1.2 g/day, once or divided
6—11y: 1.2-2.4 g/day, once or divided
12—18 y: 2.4—-4.8 g/day, once or divided

Cochrane Database Syst Rev. 2016 Aug 17,2016(8)
J Pediafr Gastroenterol Nutr. 2014 Feb;58(2):258-74.



Lactulose vs. Milk of Magnesia

Review > Cochrane Database Syst Rev. 2016 Aug 17;2016(8):CD002118. FULL TEXT LINKS
doi: 10.1002/14651858.CD009118.pub3. (}) Cochrane
o Library
O ti d stimulant laxati for th t o &
SIMNOotiC ana sumulant iaxatiuves ior e managemen Full text PMC
Ll . .
of childhood constipation
ACTIONS
Motris Gordon 1, John K MacDonald, Claire E Parker, Anthony K Akobeng, Adrian G Thomas IS
Review: Osmotic angd stimulam laxatives for the managemant of childhood comsbpastion
Companson: 11 Lactulose versus Nilk of Magnusia
Outcome: 1 Fraquency of defecation
Study ot subgroue Lactulose HOM Méan Diflerance Weight Mean Diffurence
A Mean'SDI N MHeaanisD) V. Fixed. 55% O IV.Foued 95% C)
Sxneian 2012 25 3161172 25 467T122% . 00 0% 51126323
Total (95% €N 25 25 - 100.0 % -1.511-2.63,-0.39 ]

Hataragenarty not agphcable
Test for overall afact = = 2 64 1P = 0.0084)
Test for subgrosp diferences No: applicable

A

10 g | ° 3 10
Fuvawrs MGM Favours attuione

Cochrane Database Syst Rev. 2016 Aug 17,2016(8)



Other magnesium products

« Oral magnesium citrate - used for bowel
cleanout prior to colonoscopy

* In one study, 12% of the children were
unable to drink the entire dose of
magnesium citrate

UMAGNESIUM
CITRATE

e |iftle evidence to use as maintenance —
therapy

Pediatr Drugs 25, 343-358 (2023).
Gastroenterol Nurs. 2018 Mar/Apr;41(2):141-144.



Stimulant Laxatives

¢ eﬂhCl ﬂCG CO|OﬂiC periSTO|SiS Oﬂd Mechanism of action of stimulant purgatives
secretion by stimulation of the
enteric nervous system

Forming

Enterocytes
stool

stimulation

Ra?id
Watery
evacuation

0
Unformed
stool

— diphenylmethanes (e.g., bisacodyl
and sodium picosulfate)

— anthraguinones (e.g., senna)
phenolic compounds, metabolized
by bacteria

« abdominal cramping is a
common side effect

Pediatr Drugs 25, 343-358 (2023)



Bisacodyl

.

Maintenance therapy (can not be crushed) ' Dulcolax

_ woayuusmmx Tublett/Stimulint LissEfes

— 3-10y: 5 mg/day *
— >10vy: 5-10 mg/day s
« PHN algorithm: does not include for maintenance.

« retfrospective study in 164 children with refractory constipation:
bowel movements increased from 2 10 4 per week

« do not administer rectally if proctitis or anal fissures

Pediatr Drugs 25, 343-358 (2023).



Senna

« Tablet (8.6, 15, 25 mg) > syrup (8.6 mg/5 ml) > ExLax 15 mg/squore

———

« Dosing: e —

— 2-6vy:2.5-5 mg once or twice/day BXIHX

Sennosides, 15 mg

Chocolated

— 6_] 2 y 7 5_] O mg / dOy .ﬁtlmu/antf?xatiw E "‘j”
— >12vy: 15-20 mg /day

48 PIECES

« Side effects: diarrhea, abdominal pain, nausea, and flatulence
and young children are aft risk of diaper rash, blisters

J Pediatr Gastroenterol Nutr. 2014 Feb;58(2):258-74.



Contents lists available at ScienceDiract

Safety of Senna

Are Senna based laxatives safe when used as long term treatment for L))
constipation in children? g

Alejandra Vilanova-Sanchez *, Alessandra C. Gasior, Nicole Toocheck, Laura Weaver, Richard ] Wood,
Carlos A. Reck, Andrea Wagner, Erin Hoover, Renae Gagnon, Jordon Jaggers, Tassiana Maloof, Onnalisa Nash,
Charae Williams, Marc A Levitt

« Review of literature and single center data (640 patients)

« 83 (13%) minor side effects (cramping, vomiting, diarrhea)

« 17 (2%) had blisters

« Advised to reduce stool exposure by changing diapers often

« Adults on long-term senna — melanosis coli, decreased apoptosis

« Retrospective study in adults — higher adenoma rates, no
iIncreased cancer

J Pediatr Surg. 2018 Apr;53(4):722-727



Enemas

« predominantly used for fecal impaction

« different formulations: Sodium docusate, Sodium lauryl
sulfoacetate, Sodium phosphate (hyperosmolar phosphate
solution), Bisacodyl, Glycerin

« Japanese study: olive oll enemas in combination with glycerin
was effective in 80% of children

« Adverse events are mostly minor and include abdominal pain,
emesis, and diarrhea

J Pediatr Surg. 2021 Jul;56(7):1141-1144
Pediatr Drugs 25, 343-358 (2023)



Doses of rectal |laxatives

Rectal Laxatives/Enemas

Bisacodyl

2-10 y: 5 mg once per day
>10 y: 5-10 mg once per day

Sodium docusate

<6 y: 60 mL
>6 y: 120 mL

Sodium phosphate

1-18 y: 2.5 mL/kg, maximum 133 mL/dose

Sodium chloride

Neonate <1 kg: 5 mL

Neonate >1 kg: 10 mL

>1y: 6 mU/kg once or twice per day
2-11 y: 30-60 mL once per day
>11y: 60-150 mL once per day

Mineral oil

Lu PL, Mousa HM. 2018

2-11 y: 30-60 mL once per day
>11y: 60-150 mL once per day
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Prosecretory agents

Lubiprostone

Linaclotide

Plecanatide

Serotonergic agents

Prucalopride

Vriesman MH et al. 2019

Limited evidence in children;
improvement of stool
frequency and consistency,
and reduced straining and
bloating in adults

Limited evidence in children;
improvement of stool
frequency and consistency
in adults

Limited evidence in children;
improvement of symptoms
in adults

Limited evidence in children;
improvement of stool
frequency, consistency and
straining in adults

Nausea

Diarrhoea

Diarrhoea

Headache, nausea, diarrhoea
and abdominal pain

prostaglandin E1 derivative, promotes
intestinal fluid secretion

by acting on the type 2 chloride
channel and promoting intestinal
motility

guanylate cyclase C receptor
agonist, promoting intestinal fluid
secretion

guanylate cyclase C receptor agonist

selective 5-hydroxytryptamine
receptor 4 serotonergic

agent that increases acetylcholine
release and intestinal

motility



Approximately 50 % of children with FC have
Biofeedback abnormal defecation dynamics

Pediatr Drugs 17, 349-360 (2015).

Reinforcing stimuli and aims to achieve a
recognizable sensation with an appropriate
response

long-term goal is to teach children to recognize
the sensation by themselves

current evidence does not support the use of
biofeedback training for the treatment of
childhood constipation




CLINICAL—ALIMENTARY TRACT

Gastroenterology 2017;152:82-91

Pelvic

- Effectiveness of Pelvic Physiotherapy in Children With ®™
p hys | Oth era py Functional Constipation Compared With Standard Medical Care

Marieke L. van Engelenburg-van Lonkhuyzen,' Esther M. J. Bols,” Marc A. Benninga,”
Wim A. Verwijs,” and Rob A. de Bie'

« Pelvic physiotherapy +

Therapeutic process (EPI and SPI) per planned session

standard care vs. standard
care

SP1

e multicenter randomized : -
controlled trial of 53 children

« 92.3% success rate with PPT
vs. 63.0% with standard care

EPI
SPI

Focus: information

Focus; start TT, posture

Focus! information
Focus: TT, posture, body awareness (urge 1o defecate),
straining to defecate

Focus: information
Focus: TT, posture, body awareness, straining to
defecate, relaxation, and breathing

Focus: information
Focus: TT, posture, straining o defscate, relaxation,
and breathing

Information and demystification
Normmalize behavior

Improve TR

Advice on PEG, MDD, and diet
Core stability and balance training
Relaxation and breathing exercises
PEG, MDD, TR/TT

Core stability and balance training
Relaxation and breathing exercises
Sensory processing techniques
PFMT"

PEG, MDD, TRTT

Core stability and balance training
Relaxation and breathing exercises
Sensory processing technigues
PFMT

PEG, MDD, TR

Core stability and balance
Relaxation and breathing

Gastroenterology. 2017 Jan;152(1):82-91.



Review  » J Pediatr Gastroenterol Nutr. 2010 Mar;50(3):256-68.

doi: 10.1097/MPG.0b01323181afedc3.

P o g NOSIS Functional constipation in children: a systematic
review on prognosis and predictive factors

M A M Pijpers 1, M E J Bongers, M A Benninga, M Y Berger

14 studies with a total of 1752 children

e 50% resolved and taken off laxatives after 6—12 months

« additional 10% were symptom free but still on laxatives
« recovery rate of 58% and 56% after 1-2 years and 5-10 years

« Y., asizable group remains symptfomatic regardless of
freafment and can remain symptfomatic into adolescence or
adulthood”

Pediatr Drugs 25, 343-358 (2023)



Referrals / consultations

Red flags o S w
Refractory constipation ™

Need for frequent cleanouts

Prolonged use of stimulants

Recurrent relapse after weaning off

‘




Conclusions

« Diagnosis is based on the Rome |V criteria after a thorough H&P
«  Withholding behavior plays a major role

« Addifional testing when an organic cause is suspected or if there is a
lack of response

« Education, demystification, lifestyle advice, and toilet training (for age
>= 4 years)

 Pharmacological treatment: disimpaction and long-term maintenance
« Polyethylene glycol (PEG) is the first choice

« Long-term stimulants can be used as alternative or additional options

« Alarge proportion of children remains symptomatic after 6—12 months

Pediatr Drugs 25, 343-358 (2023)
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Contrast enema

* Look for megacolon,
megarectum,

* Look for transition zone
suspicious for
Hirschsprung's disease

Uptodate.com

Pena A, Levitt M. 2002



More advanced testing

Syringe inflated at rate of
1 mLis

* Anorectal manometry
* Colonic manometry
e Rectal suction biopsy

Hirose, 2016; Lee BE, Kim GH. 2014; Lu PL, Mousa HM. 2018; Athanasakos et al 2020; Guinard-Samuel et al 2009



* Normal/low resting pressure

Laxatives

Rectal
enemas

Anorectal
manometry

Children (Basel). 2023 Jun 19;10(6):1078.

Transanal irrigations,
ACE fushes

* No pelvic floor dyssynergia
PR MR( Pelvic floor dyssynergia Pelvic fMloor physiotherapy
High resting pressure
* Botox every 3 months
» Medical management
[nternal anal
sphincter
achalasia
Absent Rectal /
RAIR

biopsy
Hirschsprung

discase

Surgery

A/

Indications:
» Failed rectal enemas

* Desire to avoid long-term
laxatives

* Intolerance to rectal route
(neurodiverse patients) -
indication for ACEs




Antegrade enemas
L\é ,’ SSEE Catheter or

o o

N A | enema tube
/ O |

- o ‘ ‘ |

l' o |

Button device over

— = oo o .
& belly button

Appendix

MInIACE
incecum

Levitt MA, Soffer SZ, Pefia A. 1997 https://www.childrensmercy.org/



Summarv of sureical ontions

FAILURE OF MEDICAL MANAGEMENT — LAXATIVES OR ENEMAS

© 6 @& P

E

FTT, diffuse dysmotility

Anal sphincter problem

AMAN normal, CMAN normal

AMAN normal, CMAN abnormal

Antegrade flushes not working,

CMAN abnormal
(segmental or diffuse?)

Urologic issues
Antegrade flushes not working
Post resection not doing well

Vilanova-Sanchez A, Levitt MA. 2020

~

~

lleostomy, consider
antegrade option

Botox/biofeedback

Antegrade option

Antegrade option,
consider resection

Colon resection

* segmental
+ extended

SNS




Anorectal manometry

« qassesses anal sphincter function, rectal sensation, anorectal
reflexes, and pelvic floor function

« balloon inflation with air and determine the presence or
absence of the recto-anal inhibitory reflex (RAIR)

* |n awake and cooperative patient - patient is asked to
simulate defecation and push out an inflated balloon from the
rectum

Source:



Colonic Manometry

Source:

Determine if severe constipation that is unresponsive to adequate
medical therapy is due to intrinsic colonic dysmotility or has
functional etiology.

Act as a guide to plan surgical interventions—including creation of
diverting stoma, segmental colonic resection or formation of @
conduit for administration of antegrade contfinence enemas.

Evaluate a diverted colon before possible takedown of an ostomy
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[ Nervous system J
|
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[ Central nervous system J [ Peripheral nervous system ]
4 v
L Motor ] [ Sensory ]

1 | P
~ Autonomic | Skeletal E Dorsal root Cranial nerve
~ nervous system motor ganglia ganglia

-------------------

)

( Sympathetic ]<—>[ Enteric nervous system ﬂ<—>[ Parasympathetic }

Nature Reviews | Gastroenterology & Hepatology




) ~ Mechanoreceptors and Interneurons
: tAx_hV”-'.%'( chemareceptors * Ascending
InnETVaKen » Enterocendocrine cells (ACH, enkephalin)
(5-H7, paracrine) * Descending
| * Mucosal nerve fibres ; {ACh, 5-HT)

Submuicosal
plexus

La— ENS sensation e/
and regulation of
4 luminal conditions g

Lumen -

Mucosa

Myenteric

plexus ' Intrinsic primary afferent Motor neurons
neurons {{PANs) » Submucosal secretomotor
* Submucosal IPANs tAChH, VIE NPY)
v * Myenteric IPANs » Excitatory (ACh, tachykinins)
Circular muscle Longitudinal muscle (ACh, CGRPE calbindin) | » Inhibitory (NO, VIP, purines) |

50 pm

Nature Reviews | Castroenterology & Hepatology



Title

* fhe enteric nervous system, the paravertebral ganglia of the
autonomic nervous system, and the cerebrospinal axis.

« support of local muscle tone

Source:



g.# MECHANISMS

Slow-transit
constipation
is attributed to a
reduced frequency or
absence of contractions
that normally induce
propulsive mass
movements in
the colon

a Rectal evacuation disorders
are caused by the inability
to coordinate the abdeminal
muscles, pelvic floor muscles and

the anal sphincter to evacuate stools
owing to structural or functional

defects. Dyssynergic defecation is the
maost cemmon evacuation disorder and is
caused by functional defects; itis the
consequence of, for example, faulty toilet
habits, painful defecation and dysfunction
of the gut-brain axis.

Most patients
with chronic
constipation do not
have evidence of slow
colonic transit or rectal
evacuation disorders; this
type of constipation is
called functional
constipation




Cerebral
cortex

Glottis diaphrag
abdominal muscle

|

Increased intra
abdominal pressure

Sensory nerve
fibers

Pelvic splanchnic
nerves (parasymp.div.)

Voluntary motor nerve
o external sphincter

Involuntary motor Nn
(feading to contraction
& relaxation of bow!
muscles for defecation) Stretch receptors
in wall
Pudendal nerve —< >

(Refiex action) l
2
‘ v

External anal
sphincter
(skeletal musle)

Internal anal
sphincter




NSENaeYe)i  RED FLAGS - for immediate referral to paediatrician

. i * Symptoms that commence from birth or in the first few weeks
* Distention

Failure or delay (>first 48 hours at term) in passing meconium
* Abnormal ne

Ribbon stools, leg weakness or locomotor delay

e pilonidal dimg Abdominal distension with vomiting

tuft * Abnormal examination findings including:
e abnormal pi g * Abnormal appearance of anus
lower spi ne * Gross abdominal distension
] ] » Abnormal gluteal muscles, scoliosis, sacral agenesis, discoloured skin,
* perianal skin t naevi or sinus, hairy patch, or central pit

* Lower limb deformity including talipes

* Abnormal lower limb reflexes or neuromuscular signs unexplained by
existing conditions

* Other symptoms that cause concern



Tit

Source:

— Basal phase

Pre-expulsive
phase
Up to 60 min
prior to defaecation

!

Pre-expulsive
phase
15 min
prior to defaecation

Expulsive
phase

End phase

Continence maintained by:

* Resting tone of the anal sphincter and * |[ntact anorectal sensation

pelvic floor musculature * An empty rectum, due, in part, to activity
* Anorectal angle of the cyclic motor pattern retarding and/or
* Anal canal vascular columns regulating rectal filling

Colenic propulsion, rectal filling and distension

* Propulsive colonic » Rectal filling and distension elicit the rectoanal inhibitory
motor patterns move reflex, which enables anal mucosal ‘sampling’ to occur
luminal contents distally (discrimination between solid, liquid and gaseous content)

Defaecatory urge

* Propulsive antegrade * Progressive rectal distension leads to a conscious
propagating contractions defaecatory urge through stimulation of rectal
increase in frequency and mechanoreceptors, and sensory receptors in extrarectal
amplitude tissues and the pelvic floor

Reversal of the rectoanal pressure gradient, due to:
* Reflex relaxation of the IAS and the pelvic floor musculature * Dilation of the anal canal

* Voluntary EAS relaxation * Valsalva manoeuvre
* A reduction in the anorectal angle due to sitting * Accompanying propulsive
or squatting rectal contractions

Termination of defaecation and ‘closing’ reflex; the basal rectoanal pressure gradient
is re-established via:

* Contraction of the anal sphincter and * Perineal ascent
pelvic floor * Distension of the anal endovascular
* Restoration of anorectal angle cushions

Deferral of defaecation

* [f timing is not suitable,
defaecation can be
voluntarily deferred via
contaction of the EAS

* Retrograde motility
patterns return rectal
contents to the sigmoid
colon

* Colorectal function
returns to basal phase
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Title

‘gastrocolonic

« reflex’243. More recently, the colonic meal response was

* hypothesized to be a neurohormonal response to gastric

« distension in humans, causing the release of neuropeptides
* including cholecystokinin, serotonin, neurotensin

« and gastrin244,

Source:



Title

The colon receives approximately

1,500 ml of liquid enteric content (chyme) per day
 Mean colonic transit fime

* |S~24 h, ranging between ~4 and 50 h

* 'to- and- fro’ motions.

* regional

* fransit time in the colon is not evenly distributed’74,75
(Supplementary Fig. 1)

Source:



Title

« The motor patterns responsible for these

« movements might include low- amplitude propagating
« confractions, high- amplitude propagating contractions
« (HAPCs), the cyclic motor pattern and colonic

e pressurizationsé9.

Source:



Title

* both propagating and non-propagating activity begins to
increase up to 1 h prior to defaecation

« |Importantly, these changes are not associated with any
CONSCIOUS awareness or urge. A series of antegrade
propagating contractions sequentially originate at a more
distal location

« distal transit of the capsule from the descending colon o the
sigmoid colon 30-60 min prior to defaecation

Source:



Title

 The compliance of the rectal wall allows passive distension,
but also adaptive reductions in rectal tone in response to

distension, permitting storage of increasing volumes of content
with minimal alteration in infraluminal pressure

« Rectal distension is defected by mechanoreceptors or rectal
intfraganglionic laminar endings110, which fransmit this

information along S2-S4 parasympathetic neurons in the pelvic
splanchnic nerves to the spinal cord

Source:



Title

« Sensory receptors are also present in the extrarectal fissues
and pelvic floor, as the defaecatory urge can still be
perceived in patients following rectal excision with coloanal or
leoanal anastomoses

* rectal contractions are required to generate a conscious
defaecatory urge

« Distension of the rectum beyond a threshold initiates the
rectoanal inhibitory reflex (RAIR) 116, that causes reflex
relaxation of the IAS and contraction of the EAS.

Source:



Title

 The RAIR is an intframural reflex mediated by the myenteric
plexus and is characteristically absent in Hirschsprung disease,
IN which the affected segment of rectum and/or colon lacks
myenteric ganglia

« preservation of the RAIR in patients following spinal cord injury
or following extrinsic denervation of the rectum

Source:



Title

« |luminal content to be ‘sampled’ by the mucosa of the anal
canal

« Sampling of content allows sensory discrimination between
solid, liquid and/or gas

« The sensory information gathered from anal canal sampling is
relayed to the lumbosacral defaecation centre in the spinadl
cord via parasympathetic neurons within the pelvic splanchnic
nerves (S2-S4)

« A spinal cord reflex arc can mediate contraction of the EASS6,
while sensory information is additionally relayed to the
brainstem and cerebral cortex via the spinothalamic fracts

Source:



Title

« The conscious perception of rectal distension involves multiple
corfical areas

« Corfical input is critical to both voluntary inhibifion or initiation
of defaecation; notably, patients with spinal cord injury who

lack corfical input require stimulation via manual digitation to
INnifiate defaecation

Source:



. Normal
Title Resting defecation

+ Sensory perception of stool
* Rectal distension

1| +Contract diaphragm, abdomen,
/ and rectal muscles

* Relax EAS (decreased
sphincter pressure)
Pubic * Relax puborectalis muscle
symphysis
Muscles of \
mechanical EAS
barrier
IAS
Dyssynergic
Incontinence defecation
* Prolonged colonic transit time
+ Low resting and/or low squeeze + Discoordination of abdominal,
sphincter pressures (weak IAS rectoanal, and pelvic floor
and EAS) muscles
« Weakness of puborectalis + Rectal hyposensitivity
* Neuropathy + Paradoxical increase in sphincter
- Altered rectal or anal sensation pressu:a s :
- Diarrheal conditions mr ;‘:;g‘u‘r’e resting ana
* Diminished rectal capacity « Inadequate abdomino-rectal
propulsive forces

Source:



Factors affecting defecation process

Voluntary suppression or stool withholding
— qassociated with painful or unpleasant defaecation
— canresult in faecal retention, constipation and overflow incontinence

Stress, psychologic disorders, abuse

— alterations in autonomic function, gastrointestinal motility, visceral afferent
signalling
— Symptoms can be compounded by hypervigilance, somatization and
maladapftive illness behaviours
Posture
— Squatting increases hip flexion and posterior pelvic tilt, facilitating straightening
of the anorectal angle

Colonic transit, stool volume and consistency

Source:



Title

« whole- gut tfransit time was most strongly correlated with stool
consistency, followed by stool volume

« Colonic transit and stool consistency are interrelated with
colonic microbiota composition, diversity and metabolism

e colonic

* microbiota profile has a 94% accuracy for discriminating
« between healthy adults and patients with constipation

« (25 women in each group)228

Source:



Hirschsprung disease risk assessment

a
& N
Female o Trisomy21 Infant whose Parent with (Infant boy h RET coding mutation
No family history of 50-100x brother has Hirschsprung | | whose sister has ZFHX1B
Hirschsprung disease T risk Hirschsprung disease total colonic EDNRB
No identified tic risk di :
oidentified geneticrisk Zz)sga%e " H.lrschsprung SOX10
X | ris disease PHOX2B
Male RMRP ) (L500x Trisk | | 51 000x
4x Trisk || 25x T riskj \increased risk )

Genetic assessment

Low risk Syndromic Hirschsprung High risk
disease variants

b
~
Healthy Constipation f(]r;)wthj ‘Severe' Delayed Bloody diarrhoea /Unexplained —
l ailure

starting at constipation passage of plus abdominal e Bowel perforation

21year old starting at meconium distension * Obstruction (distal)

>6 months >48h e Marked abdominal
T distension

* Bilious vomiting

Clinical risk assessment

Very low risk High risk

Nat Rev Gastroenterol Hepatol 15, 152-167 (2018).



Algorithms from ESPGHAN / NASPGHAN guidelines
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Role of labs - celiac

The Journal of Pediatrics

Volume 227. December 2020, Pages 77-80

Original Article

Céliac Disease in Children with Functional
Constipation: A School-Based Multicity Study

Amanda C_FifiMD ' @ =, Carlos Velasco-Benitez MD 2 3, Miguel Saps MD '

Journal of Pediatrics, Volume 227, 2020, Pages 77-80

1809 schoolchildren in Colombia
Rome questionnaire

203 with functional constipation
and 419 controls screened for
celiac disease

1 (0.5%) in constipation group
and 3 (0.7%) in control group
diagnose with celiac disease



Physiology of defecation

« dependent on the coordination of neural, muscular, hormonal
and cognitive systems.

« factors influence including gastrointestinal transit, stool
volume and/or consistency, and dietary intake

* Intrinsic neural innervation from the enteric nervous system

« exirinsic innervation (sympathetfic and parasympathetic) from
the lumbar nerves, and exirinsic innervation from the vagus
nerve (proximal colon) and pelvic splanchnic nerves

Source:
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Cerebral
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* A spinal cord reflex arc can mediate contraction of the EAS
e sensory information is additionally relayed to cortex

* Cortical input is critical to both voluntary inhibition or initiation of
defaecation

* patients with spinal cord injury who lack cortical input require stimulation
via manual digitation to initiate defaecation
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* Distension of the rectum beyond a
threshold initiates the rectoanal
inhibitory reflex (RAIR)

* intramural reflex mediated by the
myenteric plexus and is
characteristically absent in
Hirschsprung disease

e preservation of the RAIR in patients
following spinal cord injury

Figure 1: The enteric nervous system.
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internal anal sphincter (IAS)

e Smooth muscle
* Not under voluntary control
* Relaxes via release of nitric oxide

* Resting tone is responsible for the

majority (70—-85%) of anal canal
resting pressure
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Practical approach to linear endoscopic ultrasound examination



external anal sphincter (IAS)

e skeletal muscle

* under spinal and cortical control

* Generates maximal squeeze pressure
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Gastrocolic reflex

* Frequency of propulsive HAPCs
increases after a meal
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Recto-anal inhibitory reflex (RAIR)
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Fiber

« must resist fermentation fo remain relatively intact throughout
the length of the large bowel

« must significantly increase the percent water content of stool

« liguid stool is =90% water content; soft stool is =77% water;
formed stool is =75% water, and hard stool is <72% water

« this 18-percentage point difference in water content
represents a 240-fold increase in stool viscosity

J Acad Nutr Diet. 2017 Feb;117(2):251-264.



Fiber

« effective fiber therapy will keep stools soft/formed, and
significantly increase stool bulk

« |neffective fiber might add to the dry mass of stool, which
would decrease the percentage of stool water content and
result in harder stools

Source:






Other Definitions

* “difficulty with defecation for at least 2 weeks, which causes significant
distress to the patient”

* Intractable Constipation: Constipation not responding to optimal
conventional treatment for at least 3 months.

* Fecal Impaction: A hard mass in the lower abdomen ; or a dilated rectum
filled with a large amount of stool ; or excessive stool on x-ray.

 Infant dyschezia: 10+ minutes of straining and crying before successful
passage of soft stools, in the absence of other health problems

Journal of Pediatric Gastroenterology and Nutrition 58(2):p 258-274, February 2014



Enemas

Enemas

* Sodium phosphate

* Sodium docusate

* Mineral Oil

* Bisacodyl

* Glycerin
o Pedialax —2.8 g (4mL)
o Fleet-5.4¢g (7.5 mL)

Supposltories
Bisacodyl (10mg)
* Glycerin
o Pediatric - 1g
o Adult-2g

Courtesy: Dr. Lusine Ambartsumyan, MD



Title

« Dietary fiber

— Soluble and insoluble
 Fluid intake

« Behavioral therapy

World J Gastroenterol. 2016 Aug 14;22(30):6864-75
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Mechanism of action of Bulk forming agents
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