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Preface

Constipation is not a uniform condition. Although it is a common disorder, there
are many different causes. For example, one study found a reverse correlation
between the development of constipation and the intake of dietary fibers. It is this
multifactorial origin of the problem that makes it difficult to treat. Constipation can
result from a number of diseases and disorders, and therefore physicians in differ-
ent specialties, including gastroenterology, endocrinology, neurology, psychiatry, 
and so on, may participate in the screening of an individual patient.

This book presents a comprehensive overview of constipation. Chapters cover top-
ics such as prevalence, pathology, diagnosis, imaging, nutrition, and management, 
among other topics. Future trends and prospects for treatment are also discussed. 

During the examinations of patients also a very significant problem is that the
possible is that the detailed  diseases cover the whole  medicine (from the pediatry, 
to medicine, surgery, traumatology, neurology, psychiratry,  nutrition gastroenter-
ology, endocrinology et al. Conseqently many  physician partitcipate the  screening 
of one patient.I would like to thank the contributors for their excellent chapters and 
their help in developing this volume. I am especially thankful for the support I’ve
received from IntechOpen and Ms. Kristina Kardum, Author Service Manager.

Gyula Mózsik, MD,Ph, ScD (med)
First Department of Medicine,

University of Pécs,
Hungary
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Chapter 1

Constipation
Tika Ram Bhandari and Sudha Shahi

Abstract

Constipation is a common gastrointestinal (GI) disorder among all age groups.
Constipation can be functional or pathological comprising of many etiologies. It can
also be classified as acute or chronic; mild to severe. Although in most of the cases it
is benign, symptoms can significantly affect the quality of life and cost-related
burden for the patient. However, chances of late diagnosis of constipation are high
due to a variety of etiologies and variable presentation. Most of the times, it is a
great challenge for the clinician to find out the cause of constipation. Healthy
lifestyle, especially keeping regular bowel habit, drinking adequate fluid, and the
use of high-fiber diet that reduces the viscosity of stool, minimizes intestinal transit
time and decreases the chance of constipation. Early diagnosis and management of
other underlying factors are important to give relief to the patient from the undue
physical and psychological stress.

Keywords: constipation, gastrointestinal disorder, clinical approach, diagnosis,
management

1. Introduction

Constipation is a vague term. There is no single definition of it. Constipation is
mostly defined by one or more of following symptoms: passage of hard-formed
stools or less and dry bowel movements (typically less than three per week), exces-
sive straining, a sense of incomplete bowel evacuation, and excessive time spent on
the toilet or in unsuccessful defecation. Nevertheless, even those with regular bowel
habits might experience constipation [1, 2]. Similarly, definition of constipation has
also been devised according to Rome Criteria (Table 1).

Many factors seem to play roles in the causation which when taken care of
timely and wisely can create a huge difference. Besides the medical and surgical
causes which are mostly unavoidable, food habits and other personal habits are
within everyone’s control. Healthy lifestyle, consumption of high fiber diet,
maintaining adequate hydration and regular bowel habits, careful use of laxatives,
and control of medications minimize the problems of constipation.

2. Epidemiology

Constipation is a common condition all around the globe. Worldwide prevalence
rates range from 0.7 to 79% with an overall median of 16% and a median of 33.5%
among older population [5]. Different surveys have reported the prevalence
between 1% and more than 20% in Western populations which can be attributed to
different factors [6]. Constipation has been found more prevalent in women than in
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men, in nonwhites than in white persons, in children than in adults, and in elderly
than in younger adults. According to the 1996 National Health Interview Survey,
about 3 million people in the United States are found to have frequent constipation.
Likewise more than 2.5 million visit to physicians, 92,000 hospitalizations, and
laxative sales of several hundred million dollars a year in US [7–9]. It has also been
stated as a common problem during pregnancy and childbirth [1] According to a
study by Jewell DJ and Young G, the prevalence of constipation was estimated to
affect 11–38% of pregnancies [10]. To be more specific, constipation is an extremely
common disorder in childhood. Up to 25% of all pediatric gastroenterological con-
sultations and 3% of all pediatric outpatient visits are due to constipation. The
prevalence of functional constipation at pediatric gastroenterology clinics in sec-
ondary or tertiary care hospitals ranged from 1.8 to 13.9% [11]. Studies have shown
that 0.7 to 29.6% of children are constipated worldwide. Similarly, 3–5% of pediatric
primary care visits and up to 25% of gastroenterology consultations are accounted to
constipation. Nearly all childhood constipation is functional, but 5–10% is due to an
organic cause [12–16].

Sixty percent of women were found to have constipation at least weekly and
more than 90% monthly in a study from Canada. Men had less frequency of
constipation and GI symptoms than women. These symptoms were present for
more than 10 years in around 60% of women [17]. In the same manner, the
prevalence of self-reported constipation was 21% in community-dwelling adults in
Australia. The prevalence in Norwegian nursing homes was 23.4%, and 67% while it
was found in 50% of institutionalized elderly in a Swedish study. Prevalence in
nursing homes in Ireland was 38% [18]. In a study in US elderly above 65 years that
reported being constipated, persistent straining was reported by 65%. A study from
Finland revealed that 57% of women and 64% of men reported chronic constipation

Rome II criteria Rome III for pediatric age group

Adults
Two or more of the following for at least 12 weeks
(not necessarily consecutive) in the preceding
12 months:

• Lumpy or hard stools for >25% of bowel
movements

• Sensation of anorectal blockage for >25% of
bowel movements

• Straining during >25% of bowel
movements

• Sensation of incomplete evacuation for
>25% of bowel movements

• Manual maneuvers to facilitate >25% of
bowel movements (e.g., digital evacuation
or support of the pelvic floor)

• Loose stools not present and insufficient
criteria for irritable bowel syndrome

• Less than three bowel movements per week

Infants and children

• Pebble-like, hard stools for a majority of
bowel movements for at least 2 weeks

• Firm stools ≤ 2 times per week for at least
2 weeks

• No evidence of structural, endocrine, or
metabolic disease

Child with developmental age < 4 years:

• Less or equal to two defecations per week
• At least one incontinence per week after the

acquisition of toileting skills
• History of painful or hard bowel movements
• History of excessive stool retention
• History of large-diameter stools that may

obstruct the toilet
• Presence of a large fecal mass in the rectum
• Additional symptoms may include

irritability, decreased appetite, and/or early
satiety, which may resolve immediately after
defecation of a large stool

Child with developmental age ≥ 4 years:

• ≤ 2 defecations in the toilet per week
• At least one episode of fecal incontinence

per week
• History of retentive posturing or excessive

volitional stool retention
• History of painful or hard bowel movements
• Presence of a large fecal mass in the rectum
• History of large-diameter stools that may

obstruct the toilet

Table 1.
Rome II criteria [3] and Rome III for pediatric age group [4].
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prevalence increased to 79 and 81%, respectively, in a nursing home setting [19–23].
The burden of constipation reflects on work productivity. According to a study by
Hunt et al., almost 30% believe that they were less productive at work or at school,
13% missed work or school days, and nearly 10% were late or had to leave work or
school because of their symptoms [19].

3. Etiopathogenesis

Constipation is multifactorial most of the times. It can be classified into three
broad categories: Normal-transit constipation, slow-transit constipation, and
defecatory disorders. In a study of more than 1000 patients with chronic constipa-
tion by Mugie Benninga and Di Lorenzo in 2011, normal transit was the most
prevalent form (59%) followed by defecatory disorders (25%) and slow transit
(13%) and a combination of defecatory disorders and slow transit (3%).

More than one mechanism may contribute to constipation in a patient [5, 24].
Normal-transit constipation is likely due to a perceived difficulty with evacuation or
presence of hard stools. Stool traverses at a normal rate in the colon and is respon-
sive to dietary modification alone medications [25]. Dysfunction of the pelvic floor
or anal sphincter commonly leads to defecatory disorders. Failure of the rectum to
empty effectively may be due to an inability to coordinate the abdominal, rectoanal,
and pelvic floor muscles during defecation [26, 27].

Slow-transit constipation occurs most commonly in young women with infre-
quent bowel movement which occurs by colonic inertia and colonic overactivity
mainly due to decreased colonic activity and increased, uncoordinated colon activity.
Evacuation disorder is another subtype that occurs due to normal or prolonged
colonic transit, but evacuating stools from the rectum are inadequate/difficult [6].
Associated symptoms are an infrequent urge to defecate, bloating, and abdominal
pain or discomfort. Symptoms of constipation typically respond to therapy with
dietary fiber alone or with the addition of an osmotic laxative [28]. There are a
number of factors leading to the above condition that have been listed below [20, 29].

3.1 Causal factors

• Surgical conditions: colorectal tumor and compression form external tumor,
diverticulosis, anal fissure, strictures, megacolon, and postsurgical
abnormalities

• Metabolic diseases: diabetes mellitus, hypercalcemia, hypokalemia,
hypomagnesemia, hypermagnesemia, hyperparathyroidism, hypothyroidism,
chronic kidney disease, dehydration, heavy metal poisoning, multiple
endocrine neoplasias II, and porphyria

• Gastrointestinal conditions: abscess, anal fissure, fistula irritable bowel
syndrome, hemorrhoid, levator ani syndrome, megacolon, proctalgia fugax,
rectal prolapse, rectocele, and volvulus

• Musculoskeletal disorder: scleroderma, systemic sclerosis, amyloidosis, and
dermatomyositis

• Dietary: eating disorders, dehydration, and low fiber

• Depression and dementia
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• Medications

• Others: degenerative joint disease, immobility, cardiac disease, pregnancy, and
urinary incontinence

4. Specific associations

4.1 Constipation in children

Children presenting to the emergency department with abdominal pain are most
often diagnosed with constipation. Different studies have reported behavior prob-
lems higher among children with constipation. Fecal incontinence is a mental dis-
order that requires psychiatric treatment [30–33]. Other studies, however, have
shown that there is a strong association between successful treatment and the
reduction of behavior problems suggesting that behavior problems are secondary to
the clinical symptoms of constipation [34–36].

4.2 Constipation and morphine

In a study by Joanne Droney et al. in 2007 in cancer patients in morphine, 72% of
the patients were found to have mild to severe constipation. Among 53% out of
those who were not constipated, 47% were taking laxatives on and off. Of those
who said that they were constipated, 73% were already on laxatives, but 27% were
not taking any laxatives [37]. Constipation in hospice patients occurs in the major-
ity. About 70–87% opioids account for only 25% of constipation in hospice patients.
Persistent constipation correlates with a reduced performance status and not mor-
phine dose. A subgroup of individuals did not require laxatives despite being on
higher doses of morphine [38, 39].

4.3 Enuresis association

Yanli Ma et al. in a study from 2016 to 2017 found a positive correlation between
constipation (Rome III scores) and frequency of micturition. They also found that
constipated children had a higher incidence of severe enuresis and lower incidence
of mild-moderate enuresis (68.7 versus 44.6% and 31.3 versus 55.4%) [40].

4.4 Pregnancy and constipation

Hormonal changes during pregnancy, more specifically progesterone rise and
serotonin, are responsible for reduced intestinal smooth muscle motility via inhibi-
tion of motilin, a smooth muscle stimulant. Similarly relaxin acts on the
myometrium and contributes to intestinal gut hypomotility. Another important
factor is increased sodium and water reabsorption due to increased aldosterone as a
result of increased estrogen and progesterone. This results in hardening of stools
[41]. Pregnant women were found to be most prone to developing constipation in
the first two trimesters according to a study. In the first and second trimesters, the
prevalence of functional constipation ranges between 35 and 39%. Similarly, it is 21
and 17% in the third trimester and puerperium, respectively. Adequate hydration
and dietary fiber with or without laxatives are the first line of management. In case
of severe or refractory cases, referral is mandatory for further management [42].
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4.5 Constipation in elderly

Constipation is more frequent among elderly residents of long-term care facilities
revealed by a study from the United States in persons older than 65 years. There are
intrinsic changes, reducednumber of neurons inmyenteric plexus, and reduction in the
amplitude of inhibitory nerve input to circular muscle layer of colon causing constipa-
tion in the elderly that has been found in the study of colonic physiology [43, 44].

Class examples Examples

5-HT3 receptor antagonists
Analgesics
Opiates
Nonsteroidal anti-inflammatory agents

Anticholinergic agents
Tricyclic antidepressants
Antiparkinsonian drugs
Antipsychotics
Antispasmodics
Antihistamine

Anticonvulsants

Antihypertensives
Calcium channel blockers
Diuretics
Centrally acting
Antiarrhythmics
Beta-adrenoceptor antagonist

Bile acid sequestrants

Cation-containing agents

Iron supplements

Lithium

Chemotherapy agents
Vinca alkaloids
Alkylating agents

Miscellaneous compounds

Endocrine Medications

Other antidepressants

Other antipsychotics

Other antiparkinsonian drugs

Other antispasmodics

Sympathomimetics

Ondansetron

Morphine
Ibuprofen

Belladonna
Amitriptyline, nortriptyline
Benztropine
Chlorpromazine
Dicyclomine
Diphenhydramine

Carbamazepine

Verapamil, nifedipine
Furosemide
Clonidine
Amiodarone
Atenolol

Cholestyramine, Colestipol

Aluminum Antacids, Sucralfate

Ferrous sulfate

Vincristine
Cyclophosphamide

Barium sulfate, Oral contraceptives, Polystyrene resins

Pamidronateand alendronic acid

Monoamine oxidase inhibitors

Clozapine,haloperidol, risperidone

Dopamine agonists

Mebeverine, peppermint oil

Ephedrine, terbutaline

Table 2.
List of drugs associated with constipation [45].
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• Medications

• Others: degenerative joint disease, immobility, cardiac disease, pregnancy, and
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4.5 Constipation in elderly

Constipation is more frequent among elderly residents of long-term care facilities
revealed by a study from the United States in persons older than 65 years. There are
intrinsic changes, reducednumber of neurons inmyenteric plexus, and reduction in the
amplitude of inhibitory nerve input to circular muscle layer of colon causing constipa-
tion in the elderly that has been found in the study of colonic physiology [43, 44].
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4.6 Medications associated with constipation

Many groups of drugs have been found to be strong correlated with constipa-
tion, highest for calcium channel blockers, and least for antiarrhythmics (Table 2).

5. Symptoms and signs of constipation

Constipation basically is a subjective condition. This is why the most important
tool for diagnosis of constipation mostly depends upon the clinical history. The
signs and symptoms common for both childhood and adult constipation are Irregu-
lar bowel activity with excessive foul-smelling flatulence and stools with irregular
texture. Sometimes patients may present with history of passage of small pellets or
less frequent large amount of stools and painful defecation. Withholding or
straining at stools, soiling or overflow. Abdominal distension or discomfort,
decreased appetite, easy fatigability, and irritable mood are few other symptoms.

6. Diagnosis and diagnostic approaches

Diagnosis mostly depends upon clinical history aided by radiological examina-
tion and blood examination to rule out underlying conditions: a thorough history
taking and physical examination can rule out most secondary causes of constipation.

6.1 Steps of evaluation

6.1.1 The clinical history and physical examination

Assessment of clinical criteria, presence of risk factors, and identification of
alarming features indicate the need for colonoscopy and/or radiological examina-
tion to rule out secondary causes [46, 47]. Digital rectal examination and procto-
logical examination may help to identify surgical causes of constipation. A careful
rectal examination should be performed in every patient with constipation and is
often the most revealing part of the clinical evaluation. A number of criteria have
been devised by different studies for the evaluation of constipation that have been
approved in the clinical practice which are as shown below.

6.1.1.1 Classic Lowa criteria

Pediatric constipation is defined whenever presence of at least two of the fol-
lowing criteria [48]:

• Two or more encopresis episodes per week

• Defecation frequency less than 3 times per week

• Periodic passage of very large amounts of stool once every 7–30 days (the
criterion of a large amount of stool is satisfied if it is estimated to be twice the
standard amount of stool, shown in a clay model, or if stools are so large that
they clog the toilet).

Solitary encopresis is defined in a child older than 4 years of age:
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• Two or more encopresis episodes per week

• Defecation frequency equal or more than 3 times per week

No passage of very large amounts of stool.

6.1.1.2 Paris consensus on childhood constipation terminology (PACCT criteria)

Chronic constipation is caused by the occurrence of two or more of the following
characteristics during the preceding 8 weeks [49]:

• Fewer than three bowel movements per week

• More than one episode of fecal incontinence per week

• Large stools in the rectum or palpable on abdominal examination

• Passage of large-diameter stools that may obstruct the toilet

• Display of retentive posturing and withholding behaviors

• Painful defecation

6.1.2 Investigations

Fecal, radiological, or endoscopic examinations are not routinely indicated in
case where severe symptoms are absent. Sigmoidoscopy is usually sufficient in
patients without severe symptoms and those under 50 years of age. Adults more
than 50 years of age are entitled to colonoscopy or both sigmoidoscopy and barium-
enema examination to rule out colorectal carcinoma.

6.1.3 Blood tests

Electrolyte imbalances, metabolic disorders, endocrine disorders, and parasito-
logical infestation can be can be ruled out by blood test. These examinations should
be ordered mainly in clinically suspicious cases.

6.1.4 Barium defecography

Barium defecography is an X-ray test where a thick paste containing barium is
placed into the rectum. It determines whether there are any abnormalities in the
pelvic floor. It is recommended to identify colorectal diseases (diverticular disease,
neoplasia, and megacolon).

6.1.5 Anorectal manometry

This test measures the pressure in anal canal when patient pushes during a bowel
movement. This test is recommended in cases refractory to medical treatment. The
main aim is to rule out diseases like aganglionosis and psychogenic megacolon. It
provides information about the rectoanal inhibitory reflex, the musculature tone of
the internal and external sphincters, and the rectal sensitivity, capacity, and com-
placency.
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6.1.6 Videodefecography, magnetic resonance defecography, or echodefecography

Videodefecography is the radiological study of evacuatory dynamics. It is useful in
the study of abnormalities such as rectocele, intussusception, enterocele,
sigmoidocele, anismus, and paradoxical contraction of the puborectalis muscle. Recent
literature suggest video defecography using only video recording without radiography
because of its high radiation exposure, whereas others have chosen magnetic reso-
nance defecography or echodefecography, without the use of ionizing radiation.

6.1.7 The colonic transit time (CTT) examination

A capsule containing radiopaque markers is swallowed and an abdominal radi-
ography is taken 5 days later. With this, the identification of three types of patterns
in patients can be done; in normal transit time, patients eliminate 80% of the
markers by the fifth day. In slow transit, more than 20% of the marker is retained
by the fifth day, distributed throughout the colon, and in those with bowel
obstruction, they retain more than 20% of the markers on the fifth day which
remains accumulated in the rectosigmoid region. Though it is a noninvasive test,
there is exposure to radiation even in low doses. CTT may be recommended to
assess the success of clinical or surgical treatment of chronic constipation.

6.1.8 Balloon expulsion test

A balloon filled with water (50–60 mL) is positioned in the rectal ampulla. If
expulsion is achieved by patient, pelvic floor dysfunction may be excluded. It has
been recommended by many constipation evaluation guidelines.

6.1.9 Electromyography of the anal sphincter (EMG)

Small electrical sensors are placed in the anal canal to record the electrical
activity of sphincter muscles during voluntary contraction, at rest, and with
coughing and evacuatory effort.

6.1.10 Hydrogen breath test

It is recommended for assessing the orocecal transit time. It aids to differentiate
dysmotility of the gastrointestinal tract (superior and inferior) from isolated colonic
inertia. It is recommended for serious and refractory cases of colonic inertia, prior
to the indication of a colectomy. Similarly a number of criteria have been devised by
different studies for the evaluation of constipation.

7. Management of constipation

7.1 Lifestyle modifications

Dehydration and decrease in physical activity are found to worsen so different
studies recommend adequate hydration and increase in physical activity [50].

High fiber diet is found to be beneficial for constipation. The ideal amount is
25–35 g per day. Fiber adds bulk to stools and makes bowel movements soft or firm.
To improve compliance with treatment, patients should be instructed to increase
their dietary fiber intake gradually to 20–25 g per day over a period of 1–2 weeks. If
this approach is not effective, commercially packaged fiber supplements should be
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tried. Regular bowel habits, careful use of laxatives, and control of medications
including dosage and timing are also effective for constipation.

7.2 Medications commonly used for constipation

7.2.1 Laxatives

7.2.1.1 Bulk laxative

The medications used for constipation are stated below in order [1].
Psyllium (Metamucil, Perdiem, and Fiberall)

• Natural fiber should be taken with plenty of water to avoid intestinal
obstruction; allergic reactions such as anaphylaxis and asthma are rare; titrate
up to 20 g.

Methylcellulose (Citrucel)

• Semisynthetic cellulose fiber that is relatively resistant to colonic bacterial
degradation; titrate up to 20 g

Polycarbophil (FiberCon, Equalactin, and Konsyl)

• Synthetic fiber of polymer of acrylic acid, resistant to bacterial degradation;
titrate up to 20 g

7.2.1.2 Osmotic laxative

This draws water into the intestines along osmotic gradient.
Magnesium hydroxide (Phillips’ Milk of Magnesia); 15–30 ml once or twice.
Magnesium citrate (Evac-Q-Mag); 150–300 ml as needed.
Sodium phosphate (Fleet Enema, Fleet Phospho-Soda, Visicol); 10–25 ml with 12 oz.

(360 ml) of water as needed.

7.2.1.3 Poorly absorbed sugar

Lactulose (Cephulac, Chronulac, and Duphalac);
Synthetic disaccharide; 15–30 ml once or twice a day.

7.2.1.4 Stimulant laxative

Stimulates intestinal motility or secretion.
Anthraquinones.
Cascara sagrada (Coleman, Sagrada-lax): 325 mg (or 5 ml) daily.
Senna (Senokot, Ex-Lax): 187 mg daily.
Castor oil (Purge, Neoloid, Emulsoil): 15–30 ml daily.
Bisacodyl (Dulcolax, Correctol): 5–10 mg every night.
Sodium picosulfate (Lubrilax, Sur-Lax): 5–15 mg every night.

7.2.1.5 Stool softener

Docusate sodium (Colace, Regulax SS, Surfak): 100 mg twice a day.
Mineral oil (Fleet Mineral Oil): 5–15 ml orally every night.

9

Constipation
DOI: http://dx.doi.org/10.5772/intechopen.82392



6.1.6 Videodefecography, magnetic resonance defecography, or echodefecography

Videodefecography is the radiological study of evacuatory dynamics. It is useful in
the study of abnormalities such as rectocele, intussusception, enterocele,
sigmoidocele, anismus, and paradoxical contraction of the puborectalis muscle. Recent
literature suggest video defecography using only video recording without radiography
because of its high radiation exposure, whereas others have chosen magnetic reso-
nance defecography or echodefecography, without the use of ionizing radiation.

6.1.7 The colonic transit time (CTT) examination

A capsule containing radiopaque markers is swallowed and an abdominal radi-
ography is taken 5 days later. With this, the identification of three types of patterns
in patients can be done; in normal transit time, patients eliminate 80% of the
markers by the fifth day. In slow transit, more than 20% of the marker is retained
by the fifth day, distributed throughout the colon, and in those with bowel
obstruction, they retain more than 20% of the markers on the fifth day which
remains accumulated in the rectosigmoid region. Though it is a noninvasive test,
there is exposure to radiation even in low doses. CTT may be recommended to
assess the success of clinical or surgical treatment of chronic constipation.

6.1.8 Balloon expulsion test

A balloon filled with water (50–60 mL) is positioned in the rectal ampulla. If
expulsion is achieved by patient, pelvic floor dysfunction may be excluded. It has
been recommended by many constipation evaluation guidelines.

6.1.9 Electromyography of the anal sphincter (EMG)

Small electrical sensors are placed in the anal canal to record the electrical
activity of sphincter muscles during voluntary contraction, at rest, and with
coughing and evacuatory effort.

6.1.10 Hydrogen breath test

It is recommended for assessing the orocecal transit time. It aids to differentiate
dysmotility of the gastrointestinal tract (superior and inferior) from isolated colonic
inertia. It is recommended for serious and refractory cases of colonic inertia, prior
to the indication of a colectomy. Similarly a number of criteria have been devised by
different studies for the evaluation of constipation.

7. Management of constipation

7.1 Lifestyle modifications

Dehydration and decrease in physical activity are found to worsen so different
studies recommend adequate hydration and increase in physical activity [50].

High fiber diet is found to be beneficial for constipation. The ideal amount is
25–35 g per day. Fiber adds bulk to stools and makes bowel movements soft or firm.
To improve compliance with treatment, patients should be instructed to increase
their dietary fiber intake gradually to 20–25 g per day over a period of 1–2 weeks. If
this approach is not effective, commercially packaged fiber supplements should be

8

Constipation

tried. Regular bowel habits, careful use of laxatives, and control of medications
including dosage and timing are also effective for constipation.

7.2 Medications commonly used for constipation

7.2.1 Laxatives

7.2.1.1 Bulk laxative

The medications used for constipation are stated below in order [1].
Psyllium (Metamucil, Perdiem, and Fiberall)

• Natural fiber should be taken with plenty of water to avoid intestinal
obstruction; allergic reactions such as anaphylaxis and asthma are rare; titrate
up to 20 g.

Methylcellulose (Citrucel)

• Semisynthetic cellulose fiber that is relatively resistant to colonic bacterial
degradation; titrate up to 20 g

Polycarbophil (FiberCon, Equalactin, and Konsyl)

• Synthetic fiber of polymer of acrylic acid, resistant to bacterial degradation;
titrate up to 20 g

7.2.1.2 Osmotic laxative

This draws water into the intestines along osmotic gradient.
Magnesium hydroxide (Phillips’ Milk of Magnesia); 15–30 ml once or twice.
Magnesium citrate (Evac-Q-Mag); 150–300 ml as needed.
Sodium phosphate (Fleet Enema, Fleet Phospho-Soda, Visicol); 10–25 ml with 12 oz.

(360 ml) of water as needed.

7.2.1.3 Poorly absorbed sugar

Lactulose (Cephulac, Chronulac, and Duphalac);
Synthetic disaccharide; 15–30 ml once or twice a day.

7.2.1.4 Stimulant laxative

Stimulates intestinal motility or secretion.
Anthraquinones.
Cascara sagrada (Coleman, Sagrada-lax): 325 mg (or 5 ml) daily.
Senna (Senokot, Ex-Lax): 187 mg daily.
Castor oil (Purge, Neoloid, Emulsoil): 15–30 ml daily.
Bisacodyl (Dulcolax, Correctol): 5–10 mg every night.
Sodium picosulfate (Lubrilax, Sur-Lax): 5–15 mg every night.

7.2.1.5 Stool softener

Docusate sodium (Colace, Regulax SS, Surfak): 100 mg twice a day.
Mineral oil (Fleet Mineral Oil): 5–15 ml orally every night.

9

Constipation
DOI: http://dx.doi.org/10.5772/intechopen.82392



Phosphate enema (Fleet Enema): 120 ml daily.
Mineral oil retention enema (Fleet Mineral Oil Enema): 100 ml daily.
Tap-water enema: 500 ml daily.
Soapsuds enema: 1500 ml daily.
Glycerin bisacodyl suppository: 10 mg daily.

7.2.2 Cholinergic agent

Bethanechol (Urecholine): 10 mg daily.

7.2.3 Miscellaneous

Colchicine (Colsalide): 0.6 mg three times a day.
Misoprostol (Cytotec): 600–2400 μg daily.

7.2.4 Prokinetic agent

Tegaserod is a colonic prokinetic agent that improves stool consistency and
frequency in women with irritable bowel syndrome characterized by constipation.

5-HT4 receptor agonists* Cisapride (Propulsid): 10–20 mg four times a day.
Tegaserod (Zelnorm): 6 mg, twice a day.

7.2.5 Emerging drugs

Velusetrag and Naronapride (5-HT4 receptor agonists), Pumosetrag (5-HT3
receptor agonist) and few other drugs like plecanatide (colonic secretagogue),
methylnaltrexone (opioid receptor antagonist), elobixibat (prokinetic secreta-
gogue), and alvimopan (opioid receptor antagonist) are the few emerging drugs for
management of constipation [51].

7.3 Surgical management

Those patients who do not benefit from conservative treatment andwithout intesti-
nal obstructionmay profit from subtotal colectomywith ileorectal anastomosis. Refrac-
tory constipationmay have good results from total colonic resection and ileorectostomy
in a patient without defecatory disorder. A systematic review of 32 studies reported
satisfactory results post colectomy ranging between 39 and 100% of patients. Few
complications like diarrhea, incontinence, and intestinal obstructions were reported.
Similarly, in some studies, it was revealed that laparoscopic subtotal colectomywas
equally effective in those whowere suitable for colonic resection [52–54].

7.4 Miscellaneous

7.4.1 Biofeedback

This represents a behavioral treatment. Patients are trained regarding physio-
logical mechanisms of defecation. The use of their diaphragms and abdominal and
pelvic floor muscles for evacuation is emphasized. Sensory retraining is also given
[30]. Auditory or visual response, or both, on the functioning and coordination of
their anal sphincter and pelvic floor muscles is provided to patients. Balloon or
silicon-filled artificial stool, which is also termed as “freedom,” can be used as
biofeedback with more focus to normal coordination for successful defecation [1].
Educating the patients and a good rapport between the physician and the patients
are keys to successful biofeedback. Different studies on biofeedback treatment have
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reported an overall success rate of 67%. Nevertheless, adequate data regarding the
successful practice of biofeedback are still missing [55–57].

7.4.2 Abdominal massage

According to different studies, there is a positive influence of abdominal mas-
sage in constipation [58–60].

7.4.3 Botulinum type A toxin

Injection of botulinum type A toxin into the puborectalis muscle may be benefi-
cial in the treatment of defecatory disorders revealed by some studies. However,
no controlled trials have been done till date, so this method is not suggested [61].

8. Conclusions

Constipation is a very common problem worldwide that presents as a subtle dis-
ease yet can have relenting effects in a patient’s life. There are a number of preventable
risk factors, like food habit and personal habits, causing constipation; taking care of
them on time can play an important role in minimizing their effects which in turn
minimizes the socioeconomic burden of constipation significantly. Apart from that,
the early diagnosis and management of other underlying factors are important to give
relief to the patient from the undue physical and psychological stress.
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no controlled trials have been done till date, so this method is not suggested [61].

8. Conclusions

Constipation is a very common problem worldwide that presents as a subtle dis-
ease yet can have relenting effects in a patient’s life. There are a number of preventable
risk factors, like food habit and personal habits, causing constipation; taking care of
them on time can play an important role in minimizing their effects which in turn
minimizes the socioeconomic burden of constipation significantly. Apart from that,
the early diagnosis and management of other underlying factors are important to give
relief to the patient from the undue physical and psychological stress.
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Chapter 2

Management of Pediatric 
Constipation
Raashid Hamid and Shazada Shahid Banday

Abstract

Constipation is a common problem in children. It accounts for 20–30% of 
pediatric outdoor office. It is common in both rich and poor countries despite the 
belief that developing countries consume food rich in fiber. Normal bowel move-
ment in breastfed babies may range from several times a day to once in every 10 
days. Constipation can be both functional and pathological. Functional constipation 
has no underlying cause and is the most common type of constipation found in 
children. My main focus will be on this common type of constipation. In functional 
constipation routine, digital rectal examination is not recommended unless impac-
tion is suspected. Abdominal radiography is recommended only in equivocal clinical 
examination or if impaction is suspected and examination not conclusive. Dietary 
and behavior modifications, toilet training, and parent education are important 
in the management of functional constipation. Initial management of functional 
constipation includes disimpaction of stools. Lactulose is safe in all age groups. 
Polyethylene glycol is more effective than lactulose but is costly. Maintenance 
therapy may take some time till constipation improves. Some rare situations such as 
refractory and slow transient constipation are also discussed in this chapter.

Keywords: functional constipation, laxatives, children

1. Introduction

Constipation in children is a common problem and accounts for up to 25% of 
pediatric clinical consultation [1]. The most common cause of constipation is func-
tional (without any organic etiology or anatomical malformation), with an estimated 
prevalence of 3% worldwide. Infants on an average pass four stools per day in the first 
day of life, which gradually decreases to an average of 1.7 stools per day at 2 years of 
age and 1.2 stools per day at 4 years of age [2]. Evidence suggests that dietary, lifestyle, 
cognitive, emotional/behavioral, and broader psychosocial factors may all play a 
role in the etiology, maintenance, and clinically effective treatment of functional GI 
disorders. Constipated children have more outpatient and emergency department 
visits for abdominal pain, and their overall annual medical cost is approximately twice 
as much as that of children without constipation. Diagnosis of functional constipation 
requires a careful history and thorough physical examination. Management includes 
initial disimpaction followed by maintenance therapy with dietary modification, 
toilet training, and oral laxative. Laxatives may be needed for several months and 
sometimes years [3]. Noncompliance to laxative is the commonest cause of recurrence. 
Refractory constipation is defined as nonresponse to optimal treatment for at least 
3 months. This form of constipation may be diagnosed by colon transit time (CTT) 
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Chapter 2

Management of Pediatric 
Constipation
Raashid Hamid and Shazada Shahid Banday

Abstract

Constipation is a common problem in children. It accounts for 20–30% of 
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refractory and slow transient constipation are also discussed in this chapter.
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day of life, which gradually decreases to an average of 1.7 stools per day at 2 years of 
age and 1.2 stools per day at 4 years of age [2]. Evidence suggests that dietary, lifestyle, 
cognitive, emotional/behavioral, and broader psychosocial factors may all play a 
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as much as that of children without constipation. Diagnosis of functional constipation 
requires a careful history and thorough physical examination. Management includes 
initial disimpaction followed by maintenance therapy with dietary modification, 
toilet training, and oral laxative. Laxatives may be needed for several months and 
sometimes years [3]. Noncompliance to laxative is the commonest cause of recurrence. 
Refractory constipation is defined as nonresponse to optimal treatment for at least 
3 months. This form of constipation may be diagnosed by colon transit time (CTT) 
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study, which can be done by radio-opaque markers and by radionuclide scintigraphy. 
Antegrade continence enema is an option in patients with optimal CTT. Children with 
constipation having warning signs need further evaluation in the form of anorectal 
manometry barium/contrast enema and sometimes rectal biopsy. Absence of ganglion 
cells on rectal biopsy suggests Hirschsprung’s disease requiring surgical treatment [4].

2. Definition of constipation

Functional constipation is defined as presence of two or more of the follow-
ing ROME III criteria in the absence of any organic etiology, and the duration of 
constipation should at least be 1 month in children <4 years of age, and at least once 
per week for at least 2 months in children ≥4 years of age [5] (Table 1).

3. Etiology and pathogenesis of constipation

Disruption of the normal physiology leads to constipation. Constipation may result 
from impaired propulsion of stools, sensation of rectum, and rectal outlet obstruc-
tion [6]. Disruption of the normal physiology leads to constipation. Constipation 
may, result from impaired propulsion of stools, sensation of rectum, rectal outlet 
obstruction. Conditions that lead to impaired propulsion are metabolic abnormali-
ties such as hypo/hypercalcemia, hypothyroidism, cystic fibrosis, celiac disease, and 
genetic predisposition. Use of narcotics, psychotropics, and anticholinergic defective/
impaired sensation may occur in spinal cord abnormalities or secondary sensory 
impairment due to megarectum from chronic fecal retention. Other anatomical and 
pathological causes of constipation include Hirschsprung’s disease, imperforate anus, 
pelvic or sacral mass, anal or colonic stricture, anteriorly displaced anus or Functional 
as in intentional fecal retention, and pelvic floor dyssynergia.

Breastfed infants produce more frequent and larger stools than those fed 
standard infant formula until food is introduced at 5 months of age. Bowel move-
ment frequency decreases with age. Stool production occurs more often in the first 
month of life and may be attributed to immaturity of the gastrointestinal tract. The 
passage of hard stool are perceived as painful leading to stool withholding, as the 
child becomes afraid to defecate. Furthermore, withholding creates a cycle of more 
pain on defecating (Figure 1). Signs of withholding behavior include arching the 
back, stiffening the legs, and unusual postures/crossing of legs in older children [7]. 
Parents may misinterpret withholding as straining or an attempt to defecate.

It can be challenging for some parents to toilet train their children. Research 
supports that stool toileting refusal occurs in 1 of every 5 children. This leads to 
stool withholding behavior and incontinence [8]. Functional constipation is at 

Child with age < 4 years Child with age ≥ 4 years

• ≤2 defecations/week

• One episode of incontinence per week after

• Excessive stool retention

• Painful or hard bowel movements

• Presence of a large fecal mass in the rectum

• Large-diameter stools that may obstruct the toilet

• ≤2 defecations in the toilet per week

• One episode of fecal incontinence per week

• Retentive posturing or excessive volitional stool 
retention

• Painful or hard bowel movements

• Large fecal mass in the rectum

• Large-diameter stools that may obstruct the toilet

Table 1. 
Diagnostic criteria for functional constipation in children.

19

Management of Pediatric Constipation
DOI: http://dx.doi.org/10.5772/intechopen.82855

times associated with autism and attention-deficit hyperactivity disorder (ADHD). 
However, the literature indicates that the rate of constipation does not differ signifi-
cantly between children with or without ADHD [9]. Other causes diet changes such 
as the introduction of solids or cow’s milk, illness, and change in routine. In some 
situations, children defer the defecation by playing, operating computers, watching 

Figure 1. 
Viscous circle of constipation and pain. Painful defecation leads to voluntary withholding behavior and prolonged 
fecal stasis (stools becomes harder and larger). Passage of hard stools leads to more pain due to fissures which further 
aggravates constipation.

a.  Anal achalasia

b.  Colonic inertia

c.  Anatomic malformations

d.  Imperforate anus

e.  Anal stenosis

f.  Celiac disease

g.  HSD

h.  Dietary protein allergy

i.  Vitamin D intoxication

j.  Cystic fibrosis

k.  Pelvic mass (sacrococcygeal teratoma)

l.  Spinal cord anomalies, trauma, tethered cord

m.  Abnormal abdominal musculature (prune belly, gastroschisis, Down syndrome)

n.  Hypothyroidism, hypercalcemia, hypokalemia

o.  Diabetes mellitus

p.  Opiates, anticholinergics

q.  Pseudo-obstruction (visceral neuropathies, myopathies, mesenchymopathies)

r.  Multiple endocrine neoplasia type 2B

Table 2. 
Causes of constipation in infants/toddlers and children/adolescents.
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television, and nonavailability/unhygienic conditions of the toilet rooms. Moreover 
some children remain in hurry and do not spend enough time completely empty-
ing the rectum of stool. Common pathological causes of constipation in childhood 
include, Hirschsprung’s disease, myopathy, congenital anomalies like anal stenosis, 
anteriorly located anus, spinal cord anomalies (meningomyelocele, myelomalacia, 
spina bifida), hypothyroidism, hypercalcemia, cerebral palsy, and mental retarda-
tion. Some drugs causing constipation include anticonvulsants, antipsychotic, 
codeine containing antidiarrheal [10] (Table 2).

4. Sequelae of constipation

Fecal retention contributes to dysfunctional voiding, vesicoureteral reflux, and 
urinary tract infections. Increased stool in the rectum can cause abnormal blad-
der pressure and function. Urinary tract infections and enuresis occur in 30% of 
constipated children [11]. Some patients with constipation present as abdominal 
pain, obstruction, loss of apetite, and poor school attendance.

5. Evaluation of constipation

A thorough history and examination is very essential part of complete evalu-
ation of a child with constipation. Important information includes any history of 
delayed passage of meconium, duration of constipation, the frequency of bowel 
movements, the consistency and size of the stools, painful defecation, bleed-
ing per rectum (blood present in the stool or the toilet paper), abdominal pain. 
Identification of alarm signs favors organic diseases, and these signs are given in 
Table 3 [13].

The current evidence-based recommendations do not support digital exami-
nation of the anorectum, unless the diagnosis of functional constipation is 
uncertain, alarm signs are present, or there is intractable constipation. Abdominal 
radiograph is only recommended if fecal impaction is suspected clinically and 
physical examination is unreliable or not possible. Routine laboratory tests for 
hypothyroid, celiac disease, or hypercalcemia are not indicated, unless alarm 
symptoms are present [13] (Table 4).

Some children have a history of irregular bowel movements without clear his-
tory of constipation, and in these cases, colonic transit time (CTT) with radiopaque 
markers study can be useful. The history obtained may also be not as clear and in 
these patients, an evaluation can be helpful [14]. The CTT study provides objective 
evaluation of bowel movement.

Younger the infant (less than 6 months) more are the chances of an organic eti-
ology for constipation. Hirschsprung’s disease (HSD) must be suspected in infants 
with history delayed passage of meconium (more than 48 h after birth), constipa-
tion since birth, recurrent abdominal distention and enterocolitis. In infants, 
neonated HSD can present as enterocolitis, a potentially fatal complication that 
presents as fever, abdominal distension, and explosive, bloody diarrhea. Patients 
with suspected Hirschsprung’s disease should be referred to a pediatric surgeon. 
On examination, the position (anteriorly displaced anus) and patency of the anus 
should be assessed. Spinal examination should be done for spina bifida and tethered 
cord [13, 15].

Further evaluation is indicated in older children with red flags or with intrac-
table constipation despite strict adherence to therapy. Laboratory studies should 
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1.  Distented abdomen
2.  Absent lumbosacral curve
3.  Pilonidal sinus/dimple covered by a tuft of hair
4.  Midline pigmentary abnormalities of the lower spine
5.  Sacral agenesis
6.  Flat buttocks
7.  Anteriorly displaced anus
8.  Patulous anus
9.  Tight, empty rectum in presence of palpable abdominal fecal mass

10.  Gush of liquid stool and air from rectum on withdrawal of finger
11.  Occult blood in stool
12.  Absent anal wink
13.  Absent cremasteric reflex
14.  Decreased lower limb tone and/or strength
15.  Absence or delay in relaxation phase of lower extremity deep tendon reflex
16.  Failure to thrive

Table 3. 
Alarm signs that favor organic diseases.

Condition Diagnostic evaluation

Anatomic malformations of the colon and rectum

Imperforate anus, anal or colonic stenosis, anteriorly displaced anus Physical examination, barium enema

Spinal cord abnormalities Spinal magnetic resonance imaging, 
anorectal manometry, urodynamics

Meningomyelocele, spinal cord tumor or trauma, tethered cord

Metabolic conditions

Hypothyroidism Thyroid studies

Hypercalcemia, hyperkalemia Serum calcium and potassium levels

Diabetes mellitus Fasting glucose level

Diabetes insipidus Serum and urine osmolarity

Neuropathic gastrointestinal disorders

Hirschsprung’s disease, internal anal sphincter achalasia Anorectal manometry, rectal suction 
biopsy

Visceral myopathy/neuropathy Colonic manometry

Drug use/toxin exposure History, drug level

Opiates, phenobarbital, anticholinergics and attention-deficit/
hyperactivity disorder drugs, antacids and sucralfate (Carafate), 
antidepressants, antihypertensives

Lead level

Lead toxicity

Celiac disease Sweat test

Cystic fibrosis Cow’s milk elimination

Cow’s milk protein intolerance Special testing

Connective tissue disorder, mitochondrial disorders Psychological and psychiatric 
evaluation

Psychiatric disorders

Functional constipation History and physical examination; no 
testing

Table 4. 
Differential diagnosis and evaluation of constipation in children.
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be performed to exclude systemic diseases, such as hypothyroidism, celiac disease, 
or lead toxicity. Anorectal manometry can assess for sphincter abnormalities, such 
as Hirschsprung’s disease or a nonrelaxing internal anal sphincter (IAS). Magnetic 
resonance imaging is uses to evaluate for a tethered cord, spinal cord tumor, or 
sacral agenesis [16, 17].

6. Treatment

6.1 Education and behavior modification/dietary changes

It is important to explain that overflow of stools leads to fecal pseudo-incon-
tinence and is not an voluntary defiance. Regular toileting (for 5–10 min) after 
meals combined with a reward system is often helpful. Parents should expect 
gradual improvement with occasional relapses and encourage to maintain a posi-
tive and supportive attitude throughout the treatment. Although behavior modi-
fication may help in occasional cases, intensive behavior therapy does not seem to 
add to treatment success. Studies have shown that children with constipation have 
a lower fiber intake than other children. Too early and vigorous toilet training 
may be detrimental for the child. The child is encouraged to sit on the toilet for 
5–10 min, 3–4 times a day immediately after major meals for initial months [11].

Dietary changes are often advised in children with constipation. Some authors 
suggest that increased intake of fluids and carbohydrates (e.g., sorbitol in prune, 
pear, and apple juice) can help soften stools, particularly in infants. A well-bal-
anced diet that includes whole grains, fruits, and vegetables is recommended for 
children with constipation [12]. Guidelines do not support the following thera-
pies for the treatment of childhood functional constipation: fiber supplements, 
extra fluid intake, routine use of pre- or probiotics, or alternative treatments 
such as acupuncture or chiropractic therapy. Child with cow’s milk intolerance 
may respond to a trial of a cow’s milk-free diet, especially in young children with 
anal fissures [13].

6.2 Management of children with functional constipation

6.2.1 Initial treatment with disimpaction

Fecal impaction is diagnosed on per abdomen examination, digital rectal 
examination, or excessive stool in the colon identified by abdominal radiography. 
Disimpaction can either be performed by oral or rectal routes; studies have shown 
no significant differences between the two routes. Evidence shows that PEG and 
enemas are equally effective for fecal disimpaction. Polyethylene glycol is ideal for 
oral disimpaction at a dose of 1.5 g/kg/day for 3–6 days; maximum dose 100 g/day. 
Rectal disimpaction has also been effectively performed with glycerin suppositories 
in infants and bisacodyl suppositories in older children. Use of soap suds, tap water, 
and magnesium enemas is not recommended because of their potential toxicity [17].

6.2.2 Follow-up maintenance therapy

Lactulose is considered to be safe for all ages. Evidence shows that PEG is more 
effective compared with lactulose, milk of magnesia, mineral oil, or placebo.

Lactulose is recommended in case PEG is not available (JPGN). Some authors 
suggest medical therapy should be continued for at least the time since a child had 
constipation. Regular follow-up (by reviewing stool records and repeating abdominal 
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and (if required) rectal examination) is a key to the success of functional constipa-
tion. As mentioned above, dosage adjustment may be needed. Once a regular bowel 
habit is established, the laxative dosage is to be decreased gradually before stopping 
[18]. Parents should maintain a daily record (stool diary) of bowel movements, fecal 
soiling, pain or discomfort, consistency of stool, and the laxative dose. This helps 
in modification of dosage of laxatives (Table 5). About 50% will recover, and will 
be without laxatives after 6–12 months. Approximately, an additional 10% is well 
while taking laxatives, and 40% will still be symptomatic despite the use of laxatives. 
Children with early age of presentation (<4 years), associated with fecal incontinence, 
and history of longer duration of symptoms (>6 months) have poor outcome [3].

6.2.3 Refractory constipation

Refractory constipation is defined when there is no response to optimal conven-
tional treatment for at least 3 months. The refractory constipation has a prevalence 
of 20–30%, but the prevalence is much higher in underdeveloped countries like 
India [19]. While managing a case of refractory constipation common organic causes 
(Hirschsprung disease, hypothyroidism, celiac disease, hypercalcemia, spinal cord 
abnormalities) should be ruled out first. Motility studies like colon transit time (CTT), 
anorectal manometry with balloon expulsion test, and colonic manometry should be 
performed to rule out organic causes before labelling constipation as refractory [20].

6.2.4 Slow transient constipation

In radiographic CTT study, after oral administration of radio-opaque markers, 
radiograph of abdomen is taken sequentially on the fourth and seventh day; X-ray 
markers are counted in right colon; and if retention of contrast occurs after 62 h, it is 
called as slow transient constipation. Clinical features of slow transit constipation in 
these children include history of delayed passage of meconium, onset of symptoms 
early of symptoms early in first year and/or failure to toilet training, feces soft rather 
than rock hard, high fiber diets worsen the symptoms, and delay in colonic transit 
on transit study [21]. The management of slow transit constipation is challenging as 
they do not respond to conventional laxative therapy and the main concern is soiling. 
Fiber therapy is contraindicated. The only effective therapy for this subset of patients 
is antegrade continence enema. Malone antegrade continence enema (MACE) helps 
in refractory slow transit constipation cases [22]. Appendix is exteriorized as small 

Drugs Dose Side effects

Lactulose 1–2 g/kg, 1–2 doses Bloating, abdominal cramps

Milk of magnesia 1–3 mL/kg/day, 1–2 doses Hypocalcemia, hypermagnesemia, 
hypophosphatemia

PEG for 
disimpaction

25 mL/kg/h (R/T) or 
1–1.5 g/kg

Nausea, bloating, cramps, vomiting

PEG for 
maintenance

5–10 mL/kg/day or 
0.4–0.8 g/kg/

Nausea, bloating, cramps, vomiting

Bisacodyl 0.5–1 suppository (10 mg) 
1–3 tabs/dose

Abdominal pain, diarrhea, hypokalemia

Senna 2–6 years: 2.5–7.5 mL/day 
(8.8 mg/5 mL)

Melanosis coli, hepatitis, hypertrophic 6–12 years: 
5–15 mL/day osteoarthropathy, neuropathy

Table 5. 
Laxatives-dosage and side effects.



Constipation

22

be performed to exclude systemic diseases, such as hypothyroidism, celiac disease, 
or lead toxicity. Anorectal manometry can assess for sphincter abnormalities, such 
as Hirschsprung’s disease or a nonrelaxing internal anal sphincter (IAS). Magnetic 
resonance imaging is uses to evaluate for a tethered cord, spinal cord tumor, or 
sacral agenesis [16, 17].

6. Treatment

6.1 Education and behavior modification/dietary changes

It is important to explain that overflow of stools leads to fecal pseudo-incon-
tinence and is not an voluntary defiance. Regular toileting (for 5–10 min) after 
meals combined with a reward system is often helpful. Parents should expect 
gradual improvement with occasional relapses and encourage to maintain a posi-
tive and supportive attitude throughout the treatment. Although behavior modi-
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suggest medical therapy should be continued for at least the time since a child had 
constipation. Regular follow-up (by reviewing stool records and repeating abdominal 
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and (if required) rectal examination) is a key to the success of functional constipa-
tion. As mentioned above, dosage adjustment may be needed. Once a regular bowel 
habit is established, the laxative dosage is to be decreased gradually before stopping 
[18]. Parents should maintain a daily record (stool diary) of bowel movements, fecal 
soiling, pain or discomfort, consistency of stool, and the laxative dose. This helps 
in modification of dosage of laxatives (Table 5). About 50% will recover, and will 
be without laxatives after 6–12 months. Approximately, an additional 10% is well 
while taking laxatives, and 40% will still be symptomatic despite the use of laxatives. 
Children with early age of presentation (<4 years), associated with fecal incontinence, 
and history of longer duration of symptoms (>6 months) have poor outcome [3].

6.2.3 Refractory constipation

Refractory constipation is defined when there is no response to optimal conven-
tional treatment for at least 3 months. The refractory constipation has a prevalence 
of 20–30%, but the prevalence is much higher in underdeveloped countries like 
India [19]. While managing a case of refractory constipation common organic causes 
(Hirschsprung disease, hypothyroidism, celiac disease, hypercalcemia, spinal cord 
abnormalities) should be ruled out first. Motility studies like colon transit time (CTT), 
anorectal manometry with balloon expulsion test, and colonic manometry should be 
performed to rule out organic causes before labelling constipation as refractory [20].

6.2.4 Slow transient constipation

In radiographic CTT study, after oral administration of radio-opaque markers, 
radiograph of abdomen is taken sequentially on the fourth and seventh day; X-ray 
markers are counted in right colon; and if retention of contrast occurs after 62 h, it is 
called as slow transient constipation. Clinical features of slow transit constipation in 
these children include history of delayed passage of meconium, onset of symptoms 
early of symptoms early in first year and/or failure to toilet training, feces soft rather 
than rock hard, high fiber diets worsen the symptoms, and delay in colonic transit 
on transit study [21]. The management of slow transit constipation is challenging as 
they do not respond to conventional laxative therapy and the main concern is soiling. 
Fiber therapy is contraindicated. The only effective therapy for this subset of patients 
is antegrade continence enema. Malone antegrade continence enema (MACE) helps 
in refractory slow transit constipation cases [22]. Appendix is exteriorized as small 

Drugs Dose Side effects

Lactulose 1–2 g/kg, 1–2 doses Bloating, abdominal cramps

Milk of magnesia 1–3 mL/kg/day, 1–2 doses Hypocalcemia, hypermagnesemia, 
hypophosphatemia

PEG for 
disimpaction

25 mL/kg/h (R/T) or 
1–1.5 g/kg

Nausea, bloating, cramps, vomiting

PEG for 
maintenance

5–10 mL/kg/day or 
0.4–0.8 g/kg/

Nausea, bloating, cramps, vomiting

Bisacodyl 0.5–1 suppository (10 mg) 
1–3 tabs/dose

Abdominal pain, diarrhea, hypokalemia

Senna 2–6 years: 2.5–7.5 mL/day 
(8.8 mg/5 mL)

Melanosis coli, hepatitis, hypertrophic 6–12 years: 
5–15 mL/day osteoarthropathy, neuropathy

Table 5. 
Laxatives-dosage and side effects.



Constipation

24

© 2019 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

opening on to the skin. Colonic manometry results should be optimal before contem-
plating MACE.

Internal anal sphincter achalasia (IAS) is a rare but important cause of refractory 
constipation. In a study of 332 patients with severe constipation, De Caluwe et al. 
[23] have reported this as a cause in just 4.5% of cases. This is associated with severe 
constipation and incontinence. It is diagnosed by the absence of anorectal inhibi-
tory reflex (ARIR) on anorectal manometry along with the presence of ganglion cell 
on rectal. Sphincter myectomy is more rewarding than intrasphincteric botulinum 
toxin injection.

7. Conclusions

Functional constipation is quite common in both developed and not developed 
nations and is benign. Parent education, toilet training, dietary changes, initial 
moral or rectal disimpaction and use of appropriate laxative and follow-up of the 
responses to the treatment are keystone of successful management. Meticulous 
history and proper physical examination, including digital rectal examination, 
can differentiate functional from organic constipation. Treatment in functional 
constipation can be started before any investigation. Disimpaction either with oral 
polyethylene glycol or rectal enemas is the first step in the management of consti-
pation. Polyethylene glycol is more effective but costlier than lactulose. At times, 
prolonged maintenance of laxative therapy (months to years) may be required 
and noncompliance leads to recurrence. Radiological colon transit time is useful 
in the management of refractory constipation. Slow transit constipation is a dif-
ferent entity, and Malone continence enema helps in this subset of patients. Some 
pathological and surgical causes need to be ruled out if warning signs or symptoms 
are present, which may require contrast enema, anorectal manometry, and rectal 
biopsy.
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Chapter 3

Prevalence and Treatment of 
Constipation in Patients with 
Alpha-Synuclein Pathology
Charles M. Lepkowsky

Abstract

α-Synuclein “Lewy body” pathology is the basis of Parkinson’s disease (PD) and 
neurocognitive disorder with Lewy bodies (NCDLB), sometimes called Lewy body 
dementia. In patients with α-synuclein pathology, constipation, obstipation and 
impaction are almost universal symptoms, whose treatment represents a significant 
burden on health care economies. Description is given of the specific mechanisms 
through which α-synuclein pathology induces these symptoms, and through which 
the use of acetylcholinesterase inhibitors (AChEIs) might significantly reduce them. 
Four case studies are presented testing the hypothesis that the use of the cholinergic 
agonist donepezil might reduce the symptom of constipation in four patients with 
NCDLB or PD at different stages of disease progression. Outcomes are presented, 
as well as follow-up data at 6-, 12-, and 18-month intervals. The potential use of 
donepezil to reduce the symptoms of constipation in patients with α-synuclein 
pathology is discussed.

Keywords: constipation, α-Synuclein pathology, Parkinson’s disease, neurocognitive 
disorder with Lewy bodies, Lewy body dementia, acetylcholinesterase inhibitors 
(AChEIs)

1. Introduction

Longevity has increased significantly over the past four decades [1], bringing 
with it a significant increase in the number of older adults affected by neurocogni-
tive diseases (formerly called dementias) [2]. Worldwide, the number of people 
diagnosed with neurocognitive disease was 46.8 million in 2015, and 50 million 
in 2017. This figure is expected to exceed 75 million by 2030, and 131.5 million by 
2050 [3–5]. Approximately 67% of dementia diagnoses are assigned to Alzheimer’s 
disease (AD), 22% to neurocognitive disorder with Lewy bodies (NCDLB) (previ-
ously called Lewy body dementia), and the remaining 9% to Parkinson’s disease 
(PD) [2].

According to the US Census Bureau, the Center for Medicare and Medicaid 
Services (CMS) and the U.S. Burden of Disease Collaborators, the largest increases 
in annual payments for treatment and long-term care for older adults were for 
those diagnosed with neurocognitive disease. Per capita, PD and NCDLB repre-
sent more than their numeric percentage of this expense, which grew 113 percent 
between 1990 and 2010. Worldwide in 2015, the estimated economic burden of 
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neurocognitive disease was $818 billion, representing 1.09% of global gross domes-
tic product. Currently, the global cost of neurocognitive disease is estimated above 
$1 trillion, and is expected to increase fourfold to more than $4 trillion by 2050 
[2, 6, 7]. As the occurrence of neurocognitive disease increases, early and accurate 
diagnosis becomes increasingly important for appropriate treatment, as well as 
containment of the cost associated with care delivery.

So what are PD and NCDLB, and why do they cost so much to treat?
PD and NCDLB are α-synuclein “Lewy body “pathologies characterized by 

a wide range of cognitive, motor, and autonomic symptoms, including consti-
pation, obstipation, and impaction [8]. The disproportionate cost of care for 
α-synucleopathologies is due to their widely varied symptom presentation, com-
bined with significant, progressive debilitation within systems affected by Lewy 
bodies. Lewy bodies are abnormal intracellular aggregations of α-synuclein protein 
[9]. α-synuclein pathology, α-synucleopathology, and α-synucleinopathy are all 
terms used to describe impairment of neural functioning due to the presence of 
Lewy Bodies (aggregates of α-synuclein protein) [10].

AD Alzheimer’s Disease

PD Parkinson’s Disease

NCDLB Neurocognitive disorder with Lewy Bodies

CNS Central nervous system

ANS Autonomic nervous system

PNS Peripheral nervous system

ENS Enteric nervous system

MCI Mild cognitive impairment

ACh Acetlycholine

AChE Acetylcholinesterase

AChEI Acetylcholinesterase inhibitor

REM Rapid eye movement

RBD REM behavior disorder

RSWA REM sleep without dystonia

MP Myenteric plexus

SMCP Submucosal colonic plexus

ER Endoplasmic reticulum

MMSE Mini mental status exam

QDRS Quick dementia rating system

LBCRS Lewy body composite risk score

OTC Over the counter

HS Taken daily

PRN As needed

MRI Magnetic resonance imaging

CMS Center for medicare and medicaid services

APA American Psychological Association

Table 1. 
Abbreviations.
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Pertinent to the topic of constipation, escalating gastric immotility in PD and 
NCDLB compromises mobility, sleep, cognition, and mood, increasing the cost of 
care, and potentially debilitating and/or dramatically reducing the quality of life for 
patients [11–17]. Although gastric immotility is a prevalent symptom characteristic of 
α-synuclein disorders, constipation, obstipation, and impaction are rarely a focus of 
treatment for patients with PD and NCDLB [18]. When PD and NCDLB constipation, 
obstipation, and impaction are addressed, primary care physicians typically recom-
mend conventional (often over-the-counter) treatments, despite data demonstrat-
ing that such treatments are ineffective with this population [12]. In order to make 
accurate diagnosis and assign appropriate and effective treatment, it is necessary to 
understand constipation, obstipation, and impaction as symptomatic manifesta-
tions of Lewy (α-synuclein) pathology in the enteric nervous system (ENS), and 
the specific mechanisms through which synuclein pathology impairs bowel motility. 
Medical intervention can then be selected based on the use of medications known to 
counteract those mechanisms. The effectiveness of evidence-based medical interven-
tion can be evaluated through large data set studies, and/or longitudinal case studies.

In this chapter, Lewy pathology in PD and NCDLB and its symptomatic mani-
festations in the ENS will be described. The specific mechanisms through which 
α-synucleopathology causes those symptoms will be explained, followed by a 
description of the mechanisms though which specific medications counter those of 
α-synuclein proteins. A series of case studies will be described, in which four patients 
at different stages of disease progression with NCDLB or PD were each treated using 
medication with demonstrated effectiveness for countering the mechanisms underly-
ing α-synucleinopathy in the ENS. Outcomes will be reviewed at 6, 12, and 18 month 
follow-up intervals, followed by a discussion of implications for future research and 
practice. Abbreviations used in this chapter are summarized in Table 1.

2. α-Synuclein pathology: Lewy bodies in PD and NCDLB

Unlike Alzheimer’s disease (AD), which is associated with presence of two pro-
teins in the central nervous system (CNS), amyloid-β (Aβ) and tau, PD and NCDLB 
are diseases characterized by the presence of Lewy bodies, pathologic aggregates 
of the synaptic protein α-synuclein. In PD and NCDLB, Lewy bodies appear not 
only in the CNS, but also in the autonomic nervous system (ANS), the peripheral 
nervous system (PNS) and the enteric nervous system (ENS), spreading from one 
nervous system area to the next over time [19, 20]. In PD and NCDLB patients, 
there is evidence that Lewy bodies travel from the gut to the brain, or vice-versa [21, 
22]. Lewy bodies aggregate not only near the nucleus of the neuron, but even more 
abundantly in neurites (axons and dendrites) [23].

2.1 Symptomatic manifestations of α-synuclein pathology

While amyloid-β (Aβ) and tau pathology in AD are associated almost exclu-
sively with cognitive impairment in the CNS, Lewy pathology in PD and NCDLB is 
heterogeneous in its presentation. Not every PD or NCDLB patient has the same, or 
all, α-synuclein pathology symptoms.

Most Lewy body patients present with disordered sleep: REM Sleep Behavior 
Disorder (RBD), and especially REM sleep without atonia (RSWA). They act out 
their dreams, sometimes injuring their bed partner, or remaining sleepless at night 
and drowsy all day [24]. Many Lewy body patients present with ANS dysfunc-
tion, including urinary incontinence, constipation, erectile dysfunction, coronary 
dysfunction, or orthostatic hypotension, which increases the likelihood of injury 
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neurocognitive disease was $818 billion, representing 1.09% of global gross domes-
tic product. Currently, the global cost of neurocognitive disease is estimated above 
$1 trillion, and is expected to increase fourfold to more than $4 trillion by 2050 
[2, 6, 7]. As the occurrence of neurocognitive disease increases, early and accurate 
diagnosis becomes increasingly important for appropriate treatment, as well as 
containment of the cost associated with care delivery.

So what are PD and NCDLB, and why do they cost so much to treat?
PD and NCDLB are α-synuclein “Lewy body “pathologies characterized by 

a wide range of cognitive, motor, and autonomic symptoms, including consti-
pation, obstipation, and impaction [8]. The disproportionate cost of care for 
α-synucleopathologies is due to their widely varied symptom presentation, com-
bined with significant, progressive debilitation within systems affected by Lewy 
bodies. Lewy bodies are abnormal intracellular aggregations of α-synuclein protein 
[9]. α-synuclein pathology, α-synucleopathology, and α-synucleinopathy are all 
terms used to describe impairment of neural functioning due to the presence of 
Lewy Bodies (aggregates of α-synuclein protein) [10].

AD Alzheimer’s Disease

PD Parkinson’s Disease

NCDLB Neurocognitive disorder with Lewy Bodies

CNS Central nervous system

ANS Autonomic nervous system

PNS Peripheral nervous system

ENS Enteric nervous system

MCI Mild cognitive impairment

ACh Acetlycholine

AChE Acetylcholinesterase

AChEI Acetylcholinesterase inhibitor

REM Rapid eye movement

RBD REM behavior disorder

RSWA REM sleep without dystonia

MP Myenteric plexus

SMCP Submucosal colonic plexus

ER Endoplasmic reticulum

MMSE Mini mental status exam

QDRS Quick dementia rating system

LBCRS Lewy body composite risk score

OTC Over the counter

HS Taken daily

PRN As needed

MRI Magnetic resonance imaging

CMS Center for medicare and medicaid services

APA American Psychological Association

Table 1. 
Abbreviations.
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Pertinent to the topic of constipation, escalating gastric immotility in PD and 
NCDLB compromises mobility, sleep, cognition, and mood, increasing the cost of 
care, and potentially debilitating and/or dramatically reducing the quality of life for 
patients [11–17]. Although gastric immotility is a prevalent symptom characteristic of 
α-synuclein disorders, constipation, obstipation, and impaction are rarely a focus of 
treatment for patients with PD and NCDLB [18]. When PD and NCDLB constipation, 
obstipation, and impaction are addressed, primary care physicians typically recom-
mend conventional (often over-the-counter) treatments, despite data demonstrat-
ing that such treatments are ineffective with this population [12]. In order to make 
accurate diagnosis and assign appropriate and effective treatment, it is necessary to 
understand constipation, obstipation, and impaction as symptomatic manifesta-
tions of Lewy (α-synuclein) pathology in the enteric nervous system (ENS), and 
the specific mechanisms through which synuclein pathology impairs bowel motility. 
Medical intervention can then be selected based on the use of medications known to 
counteract those mechanisms. The effectiveness of evidence-based medical interven-
tion can be evaluated through large data set studies, and/or longitudinal case studies.

In this chapter, Lewy pathology in PD and NCDLB and its symptomatic mani-
festations in the ENS will be described. The specific mechanisms through which 
α-synucleopathology causes those symptoms will be explained, followed by a 
description of the mechanisms though which specific medications counter those of 
α-synuclein proteins. A series of case studies will be described, in which four patients 
at different stages of disease progression with NCDLB or PD were each treated using 
medication with demonstrated effectiveness for countering the mechanisms underly-
ing α-synucleinopathy in the ENS. Outcomes will be reviewed at 6, 12, and 18 month 
follow-up intervals, followed by a discussion of implications for future research and 
practice. Abbreviations used in this chapter are summarized in Table 1.

2. α-Synuclein pathology: Lewy bodies in PD and NCDLB

Unlike Alzheimer’s disease (AD), which is associated with presence of two pro-
teins in the central nervous system (CNS), amyloid-β (Aβ) and tau, PD and NCDLB 
are diseases characterized by the presence of Lewy bodies, pathologic aggregates 
of the synaptic protein α-synuclein. In PD and NCDLB, Lewy bodies appear not 
only in the CNS, but also in the autonomic nervous system (ANS), the peripheral 
nervous system (PNS) and the enteric nervous system (ENS), spreading from one 
nervous system area to the next over time [19, 20]. In PD and NCDLB patients, 
there is evidence that Lewy bodies travel from the gut to the brain, or vice-versa [21, 
22]. Lewy bodies aggregate not only near the nucleus of the neuron, but even more 
abundantly in neurites (axons and dendrites) [23].

2.1 Symptomatic manifestations of α-synuclein pathology

While amyloid-β (Aβ) and tau pathology in AD are associated almost exclu-
sively with cognitive impairment in the CNS, Lewy pathology in PD and NCDLB is 
heterogeneous in its presentation. Not every PD or NCDLB patient has the same, or 
all, α-synuclein pathology symptoms.

Most Lewy body patients present with disordered sleep: REM Sleep Behavior 
Disorder (RBD), and especially REM sleep without atonia (RSWA). They act out 
their dreams, sometimes injuring their bed partner, or remaining sleepless at night 
and drowsy all day [24]. Many Lewy body patients present with ANS dysfunc-
tion, including urinary incontinence, constipation, erectile dysfunction, coronary 
dysfunction, or orthostatic hypotension, which increases the likelihood of injury 
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due to falling [25, 26]. Lewy body patients sometimes present with sensory dysfunc-
tion, losing their sense of smell (anosmia) [27], and/or seeing colors differently 
[28]. Some Lewy body patients initially present with late life onset depression, with 
or without visual or auditory hallucinations, delusions, and anxiety [29]. Lewy 
body patients sometimes initially present with cognitive impairment, including 
attentional deficits, short-term memory loss, and/or difficulty with concentration 
or word-finding. Most often these symptoms are functionally diagnosed as Mild 
Cognitive Impairment (MCI), and frequently, later in symptom progression as AD, 
which is a common misdiagnosis [30]. Lewy body patients presenting with evolv-
ing Parkinsonian features (including shuffling gait, weakness, pain in muscles and 
joints, and/or tremor) are most often diagnosed with PD, which might be correct, or 
might be a misdiagnosis overlooking or minimizing the relevance of other symptoms 
listed above [31]. In some Lewy body patients, Parkinsonian features might not 
appear at all, or until long after other symptoms have become more prevalent [32].

Constellations of three or more of these symptom presentations are consid-
ered reliable prodromal indicators of α-synucleopathology, as well as differential 
diagnostic indicators distinguishing NCDLB from AD [8]. Proper identifica-
tion of prodromal Lewy body symptoms for early and accurate diagnosis of 
α-synucleopathology reduces the likelihood of misdiagnosis, and facilitates early 
treatment intervention to minimize or delay the emergence of multi-nervous 
system symptoms that impair functioning and reduce quality of life, with the 
consequent benefit of containing the cost of care delivery. Early diagnosis has been 
hindered more by general unawareness of prodromal symptom constellations with 
demonstrated predictive accuracy for α-synucleopathology [8] than by an actual 
lack of reliable biomarkers for α-synucleopathology [33].

Although Lewy body patients demonstrate wide variation in symptom presenta-
tion, the symptom almost universal to patients diagnosed with PD and NCDLB is 
constipation, which can lead to obstipation and/or impaction [14, 26, 34–44]. The 
uniformity of gastric immotility in patients with PD and NCDLB suggests that 
α-synuclein pathology directly affects the enteric nervous system (ENS).

2.2 Symptomatic manifestations of α-synuclein pathology in the ENS

Because gastric immotility is such a consistent symptom feature of PD and 
NCDLB, much research has focused on whether or to what extent Lewy pathol-
ogy occurs in the ENS of PD & NCDLB patients. Research data consistently 
demonstrate that abnormal α-synuclein proteins aggregate in the ENS of patients 
diagnosed with PD and NCDLB, with symptomatic manifestation as gastric immo-
tility [14, 26, 34–44]. In patients diagnosed with PD, symptoms frequently include 
increased colonic transit time [45] and impaired gastric emptying [46]. In PD 
patients, constipation is at least three times as prevalent as it is among the general 
population [47], and several researchers believe that constipation is a universal 
feature of PD [48]. In both PD and NCDLB, the symptom of bowel immotility often 
presents years before other diagnostic features [47, 49–53] sometimes as much as 
20 years before the emergence of others symptoms leading to the diagnosis of PD 
or NCDLB [17]. This occurs so frequently that many experts suggest that bowel 
immotility is a prodromal symptom for both PD and NCDLB [17, 21, 25, 37, 54–57].

3. The mechanism of α-synuclein impairment of the ENS

In patients with PD and NCDLB, high concentrations Lewy bodies (α-synuclein 
protein aggregates) are found in the myenteric plexus (MP) [56, 58–63] and the 
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colonic submucosal plexus (CSMP) [40]. 95% of innervation in the MP and the 
CSMP is cholinergic, and the CSMP is innervated by the MP [64]. As in other 
neurotransmitter pathways, Lewy bodies in the MP and CSMP do not appear 
exclusively in the form of large aggregations of α-synuclein protein near the 
nucleus. Small aggregations of α-synuclein and other proteins aggregate even more 
abundantly in neurites (axons and dendrites) [65]. The abundance of Lewy bodies 
in the predominantly cholinergic neurotransmitter pathways innervating the MP 
and CSMP interferes with cholinergic neurotransmission.

The specific biochemical mechanisms posited for α-synuclein pathology-based 
reduction of cholinergic functioning include endoplasmic reticulum (ER) stress, 
blockage in endoplasmic reticulum (ER)-to-Golgi vesicular trafficking, and mito-
chondrial dysfunction, all of which contribute to α-synuclein-induced cell death 
[66–68]. The degeneration of cholinergic neurons leads to a decline in levels of 
acetylcholine (ACh) [69]. The loss of cholinergic function in the MP and the CSMP 
reduces or eliminates signals that induce and maintain peristalsis, symptomatically 
manifesting as constipation, obstipation, and/or impaction [8, 13, 17, 23, 44, 46, 52, 
70–73]. The presence of Lew bodies in the MP and CSMP predates cognitive and 
motor functional manifestations of α-synuclein diseases [42, 61] so consistently 
that it has been nominated as a potential biomarker for α-synuclein pathology [74].

3.1 Potential exacerbation of ENS symptoms by anti-Parkinson medication

In both PD and NCDLB, α-synuclein patients with Parkinsonian features are 
often prescribed L-dopa agents such as carbidopa-levodopa (known also by the 
brand names Sinemet and Stalevo) in order to preserve gait, balance, and other 
basic motor functions [18, 75, 76]. Complicating or exacerbating gastric immotil-
ity due to α-synuclein ENS pathology, carbidopa-levodopa’s potential side effects 
include constipation [77]. Other medications frequently used to mitigate resting 
tremor in PD and NCDLB include trihexyphenidyl (marketed as Artane or Trihex) 
and benztropine mesylate (marketed as Cogentin). Each has been identified as an 
anticholinergic medication, which accordingly can also exacerbate gastric immotil-
ity through suppression of the cholinergic neurotransmitter pathways innervating 
the ENS [76, 78–80].

4. The mechanism of symptom relief for cholinergic α-synuclein 
pathology: cholinergic agonist use in NCDLB and PD

The symptomatic features of PD and NCDLB have long been known to include 
cholinergic neural deficits and functional impairment [81–87]. Over time, it has 
become increasingly evident that α-synuclein pathology is the basis of cholin-
ergic impairments in PD and NCDLB [82, 87, 88].1 With the hope of mitigating 
α-synuclein cholinergic impairment [29, 65, 88, 91, 92], cholinergic agonists such as 
acetylcholinesterase inhibitors (AChEIs) are prescribed to NCDLB and PD patients. 
AChEIs include tacrine, galantamine, rivastigmine, and donepezil.

Low doses of tacrine have been associated with reductions of motor symptoms 
in PD patients [80] and galantamine [93]. Rivastigmine has been used to reduce 
neuropsychiatric symptoms and improve cognitive function as measured by the 

1 Cholinergic impairment does not appear to be a consistent finding in Alzheimer’s disease (AD) [86, 91]. 
Research consistently demonstrates that autonomic dysfunction is a feature of PD and NCDLB, but not 
AD [25, 39, 82, 89], and that alpha-synuclein expression is increased in NCDLB and PD, but not in AD [35, 
41, 90]. For this reason, AD is not included in this discussion.
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due to falling [25, 26]. Lewy body patients sometimes present with sensory dysfunc-
tion, losing their sense of smell (anosmia) [27], and/or seeing colors differently 
[28]. Some Lewy body patients initially present with late life onset depression, with 
or without visual or auditory hallucinations, delusions, and anxiety [29]. Lewy 
body patients sometimes initially present with cognitive impairment, including 
attentional deficits, short-term memory loss, and/or difficulty with concentration 
or word-finding. Most often these symptoms are functionally diagnosed as Mild 
Cognitive Impairment (MCI), and frequently, later in symptom progression as AD, 
which is a common misdiagnosis [30]. Lewy body patients presenting with evolv-
ing Parkinsonian features (including shuffling gait, weakness, pain in muscles and 
joints, and/or tremor) are most often diagnosed with PD, which might be correct, or 
might be a misdiagnosis overlooking or minimizing the relevance of other symptoms 
listed above [31]. In some Lewy body patients, Parkinsonian features might not 
appear at all, or until long after other symptoms have become more prevalent [32].

Constellations of three or more of these symptom presentations are consid-
ered reliable prodromal indicators of α-synucleopathology, as well as differential 
diagnostic indicators distinguishing NCDLB from AD [8]. Proper identifica-
tion of prodromal Lewy body symptoms for early and accurate diagnosis of 
α-synucleopathology reduces the likelihood of misdiagnosis, and facilitates early 
treatment intervention to minimize or delay the emergence of multi-nervous 
system symptoms that impair functioning and reduce quality of life, with the 
consequent benefit of containing the cost of care delivery. Early diagnosis has been 
hindered more by general unawareness of prodromal symptom constellations with 
demonstrated predictive accuracy for α-synucleopathology [8] than by an actual 
lack of reliable biomarkers for α-synucleopathology [33].

Although Lewy body patients demonstrate wide variation in symptom presenta-
tion, the symptom almost universal to patients diagnosed with PD and NCDLB is 
constipation, which can lead to obstipation and/or impaction [14, 26, 34–44]. The 
uniformity of gastric immotility in patients with PD and NCDLB suggests that 
α-synuclein pathology directly affects the enteric nervous system (ENS).

2.2 Symptomatic manifestations of α-synuclein pathology in the ENS

Because gastric immotility is such a consistent symptom feature of PD and 
NCDLB, much research has focused on whether or to what extent Lewy pathol-
ogy occurs in the ENS of PD & NCDLB patients. Research data consistently 
demonstrate that abnormal α-synuclein proteins aggregate in the ENS of patients 
diagnosed with PD and NCDLB, with symptomatic manifestation as gastric immo-
tility [14, 26, 34–44]. In patients diagnosed with PD, symptoms frequently include 
increased colonic transit time [45] and impaired gastric emptying [46]. In PD 
patients, constipation is at least three times as prevalent as it is among the general 
population [47], and several researchers believe that constipation is a universal 
feature of PD [48]. In both PD and NCDLB, the symptom of bowel immotility often 
presents years before other diagnostic features [47, 49–53] sometimes as much as 
20 years before the emergence of others symptoms leading to the diagnosis of PD 
or NCDLB [17]. This occurs so frequently that many experts suggest that bowel 
immotility is a prodromal symptom for both PD and NCDLB [17, 21, 25, 37, 54–57].

3. The mechanism of α-synuclein impairment of the ENS

In patients with PD and NCDLB, high concentrations Lewy bodies (α-synuclein 
protein aggregates) are found in the myenteric plexus (MP) [56, 58–63] and the 
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colonic submucosal plexus (CSMP) [40]. 95% of innervation in the MP and the 
CSMP is cholinergic, and the CSMP is innervated by the MP [64]. As in other 
neurotransmitter pathways, Lewy bodies in the MP and CSMP do not appear 
exclusively in the form of large aggregations of α-synuclein protein near the 
nucleus. Small aggregations of α-synuclein and other proteins aggregate even more 
abundantly in neurites (axons and dendrites) [65]. The abundance of Lewy bodies 
in the predominantly cholinergic neurotransmitter pathways innervating the MP 
and CSMP interferes with cholinergic neurotransmission.

The specific biochemical mechanisms posited for α-synuclein pathology-based 
reduction of cholinergic functioning include endoplasmic reticulum (ER) stress, 
blockage in endoplasmic reticulum (ER)-to-Golgi vesicular trafficking, and mito-
chondrial dysfunction, all of which contribute to α-synuclein-induced cell death 
[66–68]. The degeneration of cholinergic neurons leads to a decline in levels of 
acetylcholine (ACh) [69]. The loss of cholinergic function in the MP and the CSMP 
reduces or eliminates signals that induce and maintain peristalsis, symptomatically 
manifesting as constipation, obstipation, and/or impaction [8, 13, 17, 23, 44, 46, 52, 
70–73]. The presence of Lew bodies in the MP and CSMP predates cognitive and 
motor functional manifestations of α-synuclein diseases [42, 61] so consistently 
that it has been nominated as a potential biomarker for α-synuclein pathology [74].

3.1 Potential exacerbation of ENS symptoms by anti-Parkinson medication

In both PD and NCDLB, α-synuclein patients with Parkinsonian features are 
often prescribed L-dopa agents such as carbidopa-levodopa (known also by the 
brand names Sinemet and Stalevo) in order to preserve gait, balance, and other 
basic motor functions [18, 75, 76]. Complicating or exacerbating gastric immotil-
ity due to α-synuclein ENS pathology, carbidopa-levodopa’s potential side effects 
include constipation [77]. Other medications frequently used to mitigate resting 
tremor in PD and NCDLB include trihexyphenidyl (marketed as Artane or Trihex) 
and benztropine mesylate (marketed as Cogentin). Each has been identified as an 
anticholinergic medication, which accordingly can also exacerbate gastric immotil-
ity through suppression of the cholinergic neurotransmitter pathways innervating 
the ENS [76, 78–80].

4. The mechanism of symptom relief for cholinergic α-synuclein 
pathology: cholinergic agonist use in NCDLB and PD

The symptomatic features of PD and NCDLB have long been known to include 
cholinergic neural deficits and functional impairment [81–87]. Over time, it has 
become increasingly evident that α-synuclein pathology is the basis of cholin-
ergic impairments in PD and NCDLB [82, 87, 88].1 With the hope of mitigating 
α-synuclein cholinergic impairment [29, 65, 88, 91, 92], cholinergic agonists such as 
acetylcholinesterase inhibitors (AChEIs) are prescribed to NCDLB and PD patients. 
AChEIs include tacrine, galantamine, rivastigmine, and donepezil.

Low doses of tacrine have been associated with reductions of motor symptoms 
in PD patients [80] and galantamine [93]. Rivastigmine has been used to reduce 
neuropsychiatric symptoms and improve cognitive function as measured by the 

1 Cholinergic impairment does not appear to be a consistent finding in Alzheimer’s disease (AD) [86, 91]. 
Research consistently demonstrates that autonomic dysfunction is a feature of PD and NCDLB, but not 
AD [25, 39, 82, 89], and that alpha-synuclein expression is increased in NCDLB and PD, but not in AD [35, 
41, 90]. For this reason, AD is not included in this discussion.



Constipation

32

Mini-Mental State Exam (MMSE) [94] in patients with NCDLB [95–98]. In PD 
patients, however, the use of Rivastigmine to improve cognition has also been 
associated with higher rates of nausea, vomiting, and tremor [99].2

Donepezil has been used to improve cognition and reduce hallucinations and 
delusions in PD patients with cognitive impairment (suggesting that they are in fact 
NCDLB patients) [107]. 5–10 mg daily dosages of donepezil used in conjunction 
with antiparkinsonian therapy produced significant reduction in psychotic symp-
toms in PD patients (again, likely misdiagnosed NCDLB patients), without appar-
ent side effects or exacerbation of Parkinsonian symptoms [108]. An early study 
suggested that treatment of NCDLB with donepezil was sometimes associated with 
an increase in Parkinsonian features [109]. However, a large body of subsequent 
research indicates that donepezil reduces neurocognitive symptoms in patients with 
NCDLB without worsening Parkinsonian features [110–120], and a Cochrane data-
base systematic review of previous research using cholinergic agonists to treat PD 
& NCDLB found that donepezil produced consistent reduction in neurocognitive 
symptoms without exacerbation of Parkinsonian features or other side effects [121].

When compared to other acetylcholinesterase inhibitors including Galantamine 
and Rivastigmine for use with patients diagnosed with PD and NCDLB, donepezil 
has performed well, improving cognition [122], but with fewer side effects [123]. 
PD and NCDLB patients treated with donepezil demonstrated significant improve-
ments in cognition and behavior which disappeared when donepezil was with-
drawn, and later showed restoration of treatment gains upon recommencement of 
donepezil [124]. In patients with NCDLB, long-term administration of donepezil at 
10 mg/day has been shown to improve cognitive function for up to 52 weeks without 
increasing the risk of Parkinsonian features or other clinically significant safety 
events [125, 126].

4.1 Donepezil for symptom relief of constipation

Conventional treatments for constipation have proven ineffective in older 
patients in residential settings, especially for patients with neurocognitive disorders 
[12]. Recalling that 95% of the innervation of the MP and CSMP in the ENS is 
cholinergic [64], it is interesting to note that donepezil has been shown to reduce 
ANS symptoms including constipation in nongeriatric affective patients [127]. 
Donepezil increases cholinergically mediated bowel contractions as much as 477% 
in patients suffering from severe intestinal dysmotility [128]. The mechanisms 
through which donepezil mitigates these symptoms is twofold. AChEIs like donepe-
zil inhibit the action of the ACh-hydrolyzing enzyme acetylcholinesterase (AChE), 
increasing ACh levels, with consequent reduction in symptoms associated with 
progressive cholinergic dysfunction [69]. Donepezil is a specific, reversible AChE 
inhibitor [129, 130]. Donepezil also interacts independently with neuronal nicotinic 
ACh receptors [131]. Donepezil’s dual action has made it a long-standing choice for 
countering cholinergic impairment [69, 124, 131].

4.2 A hypothetical model for symptom relief of cholinergic α-synuclein 
pathology in the ENS

On the basis of substantial research a) linking constipation in patients with 
NCDLB and PD to α-synucleopathology-based impairment of cholinergic function 
in the MP and CSMP in the ENS, b) demonstrating that the use of the donepezil as 

2 Rare, potentially dangerous side effects of cholinergic agonists include rhabdomyolysis and neuroleptic 
malignant syndrome (NMS) [100–106].
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a cholinergic agonist mitigates cholinergic impairment in α-synuclein pathology 
patients, and c) showing that the use of the donepezil increases bowel motility 
in non-geriatric patients with gastric immotility, it was postulated that the use of 
donepezil might counter α-synuclein pathological impairment of the MP and CSMP 
in patients with NCDLB and PD, leading to increased bowel motility and a conse-
quent reduction in the symptom of constipation.

PD patients and NCDLB patients with significant Parkinsonian features are 
frequently prescribed L-dopa agents like carbidopa-levodopa (known also by the 
brand name Sinemet) to preserve balance, gait, and other basic motor functions 
[31, 76]. Carbidopa-Levodopa’s potential side effects include constipation [77]. 
Accordingly, it was postulated that the use of donepezil might have specific benefit 
in reducing constipation in patients with PD and NCDLB receiving L-dopa agents 
like carbidopa-levodopa.

To test these hypotheses, in a series of case studies donepezil was prescribed 
to four PD and NCDLB patients at different stages of disease progression, each 
suffering from constipation, obstipation, and/or impaction. Discussion of other 
diagnoses, symptoms, or treatments is limited, in order to make the case studies 
as brief as possible, while maintaining focus on donepezil’s potential for reducing 
constipation, obstipation, and impaction.

5. Four case studies: methods

5.1 Case study #1

Mr. A. was a non-Hispanic white male 50–55 years of age. He had been diag-
nosed with PD. His presenting symptoms included depression, transient hand 
tremor, cognitive interference resulting in permanent disability work status, lower 
back pain, insomnia, and significant constipation, with frequency of bowel move-
ments about once a week. For treatment of his Parkinsonian symptoms, the patient 
had been treated for 2 years with carbidopa-levodopa (Sinemet) and pramipexole 
(Mirapex) (both dopamine agonists). He had also been prescribed acetaminophen/
oxycodone (Percoset) for back pain, and dronabinol (Marinol) for pain and insom-
nia. For constipation, he had been advised to use over the counter (OTC) products 
including stewed prunes, prune juice, psyllium (fiber), and Senokot laxative/stool 
softener. None of the OTC remedies had produced any reduction in the symptom of 
constipation.

Donepezil was prescribed at a starting dose of 5 mg per day. Within 2 weeks, 
the patient reported that his frequency of bowel movements had increased to every 
other day. After 4 weeks, the frequency of bowel movements had increased to once 
a day. There was no increase in Parkinsonian features or other clinically significant 
symptoms, nor was there emergence of new symptoms.

5.2 Case study #2

Ms. B. was a non-Hispanic white female 65–70 years of age. She had not yet 
received a neurocognitive or Parkinsonian diagnosis, but had been diagnosed with 
late-life onset of acute anxiety and depression without suicidal ideation, in addition 
to standing diagnoses of hypertension, hypothyroid, and possible sleep apnea. For 
several years she had received prescriptive Spironolactone 25 mg HS (as a diuretic), 
Levothyroxine 75 mcg HS (for hypothyroid), and most recently Lorazepam 1 mg 
PRN (for anxiety). Her presenting symptoms included cognitive interference 
(short-term memory loss and difficulty word-finding), agitation, panic attacks, 
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Mini-Mental State Exam (MMSE) [94] in patients with NCDLB [95–98]. In PD 
patients, however, the use of Rivastigmine to improve cognition has also been 
associated with higher rates of nausea, vomiting, and tremor [99].2

Donepezil has been used to improve cognition and reduce hallucinations and 
delusions in PD patients with cognitive impairment (suggesting that they are in fact 
NCDLB patients) [107]. 5–10 mg daily dosages of donepezil used in conjunction 
with antiparkinsonian therapy produced significant reduction in psychotic symp-
toms in PD patients (again, likely misdiagnosed NCDLB patients), without appar-
ent side effects or exacerbation of Parkinsonian symptoms [108]. An early study 
suggested that treatment of NCDLB with donepezil was sometimes associated with 
an increase in Parkinsonian features [109]. However, a large body of subsequent 
research indicates that donepezil reduces neurocognitive symptoms in patients with 
NCDLB without worsening Parkinsonian features [110–120], and a Cochrane data-
base systematic review of previous research using cholinergic agonists to treat PD 
& NCDLB found that donepezil produced consistent reduction in neurocognitive 
symptoms without exacerbation of Parkinsonian features or other side effects [121].

When compared to other acetylcholinesterase inhibitors including Galantamine 
and Rivastigmine for use with patients diagnosed with PD and NCDLB, donepezil 
has performed well, improving cognition [122], but with fewer side effects [123]. 
PD and NCDLB patients treated with donepezil demonstrated significant improve-
ments in cognition and behavior which disappeared when donepezil was with-
drawn, and later showed restoration of treatment gains upon recommencement of 
donepezil [124]. In patients with NCDLB, long-term administration of donepezil at 
10 mg/day has been shown to improve cognitive function for up to 52 weeks without 
increasing the risk of Parkinsonian features or other clinically significant safety 
events [125, 126].

4.1 Donepezil for symptom relief of constipation
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2 Rare, potentially dangerous side effects of cholinergic agonists include rhabdomyolysis and neuroleptic 
malignant syndrome (NMS) [100–106].
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a cholinergic agonist mitigates cholinergic impairment in α-synuclein pathology 
patients, and c) showing that the use of the donepezil increases bowel motility 
in non-geriatric patients with gastric immotility, it was postulated that the use of 
donepezil might counter α-synuclein pathological impairment of the MP and CSMP 
in patients with NCDLB and PD, leading to increased bowel motility and a conse-
quent reduction in the symptom of constipation.
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frequently prescribed L-dopa agents like carbidopa-levodopa (known also by the 
brand name Sinemet) to preserve balance, gait, and other basic motor functions 
[31, 76]. Carbidopa-Levodopa’s potential side effects include constipation [77]. 
Accordingly, it was postulated that the use of donepezil might have specific benefit 
in reducing constipation in patients with PD and NCDLB receiving L-dopa agents 
like carbidopa-levodopa.

To test these hypotheses, in a series of case studies donepezil was prescribed 
to four PD and NCDLB patients at different stages of disease progression, each 
suffering from constipation, obstipation, and/or impaction. Discussion of other 
diagnoses, symptoms, or treatments is limited, in order to make the case studies 
as brief as possible, while maintaining focus on donepezil’s potential for reducing 
constipation, obstipation, and impaction.

5. Four case studies: methods

5.1 Case study #1

Mr. A. was a non-Hispanic white male 50–55 years of age. He had been diag-
nosed with PD. His presenting symptoms included depression, transient hand 
tremor, cognitive interference resulting in permanent disability work status, lower 
back pain, insomnia, and significant constipation, with frequency of bowel move-
ments about once a week. For treatment of his Parkinsonian symptoms, the patient 
had been treated for 2 years with carbidopa-levodopa (Sinemet) and pramipexole 
(Mirapex) (both dopamine agonists). He had also been prescribed acetaminophen/
oxycodone (Percoset) for back pain, and dronabinol (Marinol) for pain and insom-
nia. For constipation, he had been advised to use over the counter (OTC) products 
including stewed prunes, prune juice, psyllium (fiber), and Senokot laxative/stool 
softener. None of the OTC remedies had produced any reduction in the symptom of 
constipation.

Donepezil was prescribed at a starting dose of 5 mg per day. Within 2 weeks, 
the patient reported that his frequency of bowel movements had increased to every 
other day. After 4 weeks, the frequency of bowel movements had increased to once 
a day. There was no increase in Parkinsonian features or other clinically significant 
symptoms, nor was there emergence of new symptoms.

5.2 Case study #2

Ms. B. was a non-Hispanic white female 65–70 years of age. She had not yet 
received a neurocognitive or Parkinsonian diagnosis, but had been diagnosed with 
late-life onset of acute anxiety and depression without suicidal ideation, in addition 
to standing diagnoses of hypertension, hypothyroid, and possible sleep apnea. For 
several years she had received prescriptive Spironolactone 25 mg HS (as a diuretic), 
Levothyroxine 75 mcg HS (for hypothyroid), and most recently Lorazepam 1 mg 
PRN (for anxiety). Her presenting symptoms included cognitive interference 
(short-term memory loss and difficulty word-finding), agitation, panic attacks, 
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dysphoria, insomnia (onset, median, and terminal waking), restless sleep (which 
her spouse described as talking and flailing in her sleep), and constipation (of 
approximately 5 years). At intake, the patient reported that the frequency of bowel 
movements was approximately twice a week. She had tried a variety of OTC and 
dietary remedies, all of which had been ineffective. The patient was administered 
the MMSE [94], the Quick Dementia Rating Scale (QDRS) [132] and the Lewy 
Body Composite Risk Score (LBCRS) [133]. Her scores indicated mild cognitive 
impairment (MCI) and suggested neurocognitive impairment consistent with that 
found in patients with Lewy body disorders. In combination, the symptoms of 
MCI, late-life onset depression, and sleep disturbance (possible REM sleep behavior 
disorder or RSBD and/or REM sleep without atonia, or RSWA) [105] are considered 
prodromal for NCDLB. A neurological evaluation and a sleep study were ordered 
in order to gather confirmatory evidence. The neurological assessment confirmed 
MCI, and an MRI showed reduced cerebral (white matter) volume. RSBD/RSWA 
was confirmed by the sleep study.

Donepezil was prescribed at a starting dose of 5 mg per day. Within 3 weeks the 
patient reported that her frequency of bowel movements had increased to about 
every other day. After 5 weeks, she reported daily bowel movements. There was no 
exacerbation of Parkinsonian features or other clinically significant symptoms.

5.3 Case study #3

Mr. C. was a non-Hispanic white male 65–70 years of age recently diagnosed 
with Major Depressive Disorder, with history of cervical vertebral fusions C5–C7. 
His presenting symptoms included cognitive interference (short-term memory 
loss and difficulty word-finding), panic attacks, appetite suppression, generalized 
anxiety, frequent migraine headaches, feeling off balance, dysphoria, insomnia 
(onset, median and terminal waking), restless sleep (which his spouse described 
as yelling and striking out in his sleep), and constipation (for about 4 years). 
OTC and dietary treatments had not been effective for reducing the symptom of 
constipation. To treat his anxiety and depression, the patient had recently been 
prescribed Paroxetine HCl (Paxil) 30 mg daily, and for his panic and anxiety, 
clonazepam (Klonopin) 0.5 mg PRN. The patient was administered the MMSE, the 
QDRS and the LBCRS. His scores indicated mild cognitive impairment (MCI) and 
suggested neurocognitive impairment consistent with that found in patients with 
Lewy body disorders. The patient soon began to complain of increasing difficulties 
with balance, gait, and weakness. His depression increased, and he began to report 
suicidal ideation. He stated that his appetite suppression and constipation had both 
increased. During the same time frame, the patient’s cognitive impairment escalated 
rapidly. The combination of symptoms including MCI, rapid cognitive changes, 
balance/gait impairment, late-life onset depression and anxiety, weakness, appetite 
suppression, constipation, and sleep disturbance (possible REM sleep behavior 
disorder or RSBD and/or REM sleep without atonia, or RSWA) is consistent with 
the diagnosis of NCDLB. A neurological evaluation and a sleep study were ordered. 
Although an MRI was unrevealing, the neurological assessment was confirmatory 
for MCI. The sleep study confirmed the diagnosis of RSBD/RSWA.

Paroxetine is known to have anticholinergic properties [134], so its use was 
discontinued. Sertraline 100 mg per day was prescribed, and within weeks was 
increased to 200 mg per day. The PRN dosage of Clonazepam was increased to 
0.75 mg. Abilify (aripiprazole) 1 mg per day was added to address the patient’s 
intractable depression. Topiramate 75 mg HS was prescribed for the migraine 
headaches. To address the sleep disturbance, melatonin 6 mg and Mirtazapine 
30 mg were prescribed for use at bedtime. It was hoped that mirtazapine might 
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potentiate the effects of the Sertraline, while reducing restlessness in bed. The 
patient reported reductions in depression. However, there appeared to be no 
reduction in RSBD/RSWA. To address the patient’s rapidly advancing cognitive 
impairment, Memantine was prescribed 10 mg morning and at night, which 
produced significant cognitive improvement. To address the balance issues, tremor, 
gait disturbance, and general weakness, carbidopa-levodopa (Sinemet) 25/100 mg 
was prescribed three times a day, soon producing improvement in motor function. 
However, during the same time period, the symptom of constipation intensified. 
The patient reported that the frequency of bowel movements had fallen to less than 
once per week. OTC and dietary remedies had not produced any improvement. 
During this time frame, the patient became impacted twice, and each time had to 
be treated in the emergency room using bowel voiding medications intended for 
colonoscopies or bowel surgical procedures.

Donepezil was prescribed at a starting dose of 2.5 mg per day. The patient 
reported that during the first 2 weeks, his bowel movement frequency had 
increased to once every other day. After 4 weeks, he reported that the frequency 
of his bowel movements had increased to once a day. There was no change in the 
frequency of bowel movements for the next 3 months, but the patient expressed 
concern that his appetite and bowel production were not adequate. In an effort to 
achieve further symptom improvement, the dosage of donepezil was increased to 
5 mg per day. Within days, there were improvements in appetite, volume of dietary 
intake, and bowel output. There was no increase in Parkinsonian features or other 
clinically significant symptoms.

Following the increase in donepezil to 5 mg daily, the patient and his spouse 
described significant improvement in his cognitive functioning, including word 
finding and short-term memory. The patient was again administered the MMSE, 
the QDRS and the LBCRS. His scores had improved significantly on all three instru-
ments, suggesting overall recovery of cognitive function.

5.4 Case study #4

Mr. D. was a non-Hispanic white male 75–80 years of age. He had recently been 
diagnosed with PD and Major Depressive Disorder, with history of hypercholes-
terolemia, arteriosclerosis, lower back surgery, coronary artery stent replacement, 
small bowel obstruction, peripheral vascular disease, and chronic lower back pain. 
His presenting symptoms included cognitive interference (short-term memory loss 
and difficulty with word-finding), generalized anxiety, blunted affect, appetite 
suppression, depression, passive suicidal ideation, lower back pain, weakness, 
hand tremor, motor retardation, difficulties with balance, tottering or shuffling 
gait, sleep disturbance (onset, median and terminal waking), and constipation. At 
intake, he reported the frequency of bowel movements at approximately twice a 
week. OTC and dietary treatments had not been effective in reducing his constipa-
tion. The patient stated that for several years, he had experienced difficulties with 
balance. He sought referral to an orthopedist, and ultimately underwent surgery. 
The patient reported that subsequent to the surgery, he experienced chronic lower 
back pain, which was significant enough to interfere with routine activities. He 
ceased routine physical exercise, reported increasing weakness over the past few 
months, lost confidence in his coordination, leading him to give up driving, and 
stated that his hand tremor had evolved to the extent that his handwriting was no 
longer legible. He described a deepening depression and the emergence of suicidal 
ideation. There was no report or evidence of symptoms consistent with RSBD or 
RSWA. However, the patient reported that the his constipation had increased and 
remained unresponsive to OTC or dietary remedies.
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His presenting symptoms included cognitive interference (short-term memory 
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(onset, median and terminal waking), restless sleep (which his spouse described 
as yelling and striking out in his sleep), and constipation (for about 4 years). 
OTC and dietary treatments had not been effective for reducing the symptom of 
constipation. To treat his anxiety and depression, the patient had recently been 
prescribed Paroxetine HCl (Paxil) 30 mg daily, and for his panic and anxiety, 
clonazepam (Klonopin) 0.5 mg PRN. The patient was administered the MMSE, the 
QDRS and the LBCRS. His scores indicated mild cognitive impairment (MCI) and 
suggested neurocognitive impairment consistent with that found in patients with 
Lewy body disorders. The patient soon began to complain of increasing difficulties 
with balance, gait, and weakness. His depression increased, and he began to report 
suicidal ideation. He stated that his appetite suppression and constipation had both 
increased. During the same time frame, the patient’s cognitive impairment escalated 
rapidly. The combination of symptoms including MCI, rapid cognitive changes, 
balance/gait impairment, late-life onset depression and anxiety, weakness, appetite 
suppression, constipation, and sleep disturbance (possible REM sleep behavior 
disorder or RSBD and/or REM sleep without atonia, or RSWA) is consistent with 
the diagnosis of NCDLB. A neurological evaluation and a sleep study were ordered. 
Although an MRI was unrevealing, the neurological assessment was confirmatory 
for MCI. The sleep study confirmed the diagnosis of RSBD/RSWA.

Paroxetine is known to have anticholinergic properties [134], so its use was 
discontinued. Sertraline 100 mg per day was prescribed, and within weeks was 
increased to 200 mg per day. The PRN dosage of Clonazepam was increased to 
0.75 mg. Abilify (aripiprazole) 1 mg per day was added to address the patient’s 
intractable depression. Topiramate 75 mg HS was prescribed for the migraine 
headaches. To address the sleep disturbance, melatonin 6 mg and Mirtazapine 
30 mg were prescribed for use at bedtime. It was hoped that mirtazapine might 

35

Prevalence and Treatment of Constipation in Patients with Alpha-Synuclein Pathology
DOI: http://dx.doi.org/10.5772/intechopen.81010

potentiate the effects of the Sertraline, while reducing restlessness in bed. The 
patient reported reductions in depression. However, there appeared to be no 
reduction in RSBD/RSWA. To address the patient’s rapidly advancing cognitive 
impairment, Memantine was prescribed 10 mg morning and at night, which 
produced significant cognitive improvement. To address the balance issues, tremor, 
gait disturbance, and general weakness, carbidopa-levodopa (Sinemet) 25/100 mg 
was prescribed three times a day, soon producing improvement in motor function. 
However, during the same time period, the symptom of constipation intensified. 
The patient reported that the frequency of bowel movements had fallen to less than 
once per week. OTC and dietary remedies had not produced any improvement. 
During this time frame, the patient became impacted twice, and each time had to 
be treated in the emergency room using bowel voiding medications intended for 
colonoscopies or bowel surgical procedures.

Donepezil was prescribed at a starting dose of 2.5 mg per day. The patient 
reported that during the first 2 weeks, his bowel movement frequency had 
increased to once every other day. After 4 weeks, he reported that the frequency 
of his bowel movements had increased to once a day. There was no change in the 
frequency of bowel movements for the next 3 months, but the patient expressed 
concern that his appetite and bowel production were not adequate. In an effort to 
achieve further symptom improvement, the dosage of donepezil was increased to 
5 mg per day. Within days, there were improvements in appetite, volume of dietary 
intake, and bowel output. There was no increase in Parkinsonian features or other 
clinically significant symptoms.

Following the increase in donepezil to 5 mg daily, the patient and his spouse 
described significant improvement in his cognitive functioning, including word 
finding and short-term memory. The patient was again administered the MMSE, 
the QDRS and the LBCRS. His scores had improved significantly on all three instru-
ments, suggesting overall recovery of cognitive function.

5.4 Case study #4

Mr. D. was a non-Hispanic white male 75–80 years of age. He had recently been 
diagnosed with PD and Major Depressive Disorder, with history of hypercholes-
terolemia, arteriosclerosis, lower back surgery, coronary artery stent replacement, 
small bowel obstruction, peripheral vascular disease, and chronic lower back pain. 
His presenting symptoms included cognitive interference (short-term memory loss 
and difficulty with word-finding), generalized anxiety, blunted affect, appetite 
suppression, depression, passive suicidal ideation, lower back pain, weakness, 
hand tremor, motor retardation, difficulties with balance, tottering or shuffling 
gait, sleep disturbance (onset, median and terminal waking), and constipation. At 
intake, he reported the frequency of bowel movements at approximately twice a 
week. OTC and dietary treatments had not been effective in reducing his constipa-
tion. The patient stated that for several years, he had experienced difficulties with 
balance. He sought referral to an orthopedist, and ultimately underwent surgery. 
The patient reported that subsequent to the surgery, he experienced chronic lower 
back pain, which was significant enough to interfere with routine activities. He 
ceased routine physical exercise, reported increasing weakness over the past few 
months, lost confidence in his coordination, leading him to give up driving, and 
stated that his hand tremor had evolved to the extent that his handwriting was no 
longer legible. He described a deepening depression and the emergence of suicidal 
ideation. There was no report or evidence of symptoms consistent with RSBD or 
RSWA. However, the patient reported that the his constipation had increased and 
remained unresponsive to OTC or dietary remedies.
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The patient was administered the MMSE, the QDRS and the LBCRS. His scores 
suggested mild cognitive impairment (MCI) and neurocognitive impairment 
consistent with that found in patients with Lewy body disorders. The combination 
of symptoms including cognitive impairment, blunt affect, anxiety, late-life onset 
depression, motor retardation, hand tremor, handwriting changes, lower back 
pain, weakness, impaired/shuffling gait, difficulties with balance, sleep distur-
bance, appetite suppression, and constipation is consistent with the diagnosis of 
NCDLB. A neurological evaluation and a sleep study were ordered. The neurologi-
cal assessment confirmed the diagnosis of MCI, and an MRI indicated reduced 
cerebral (white matter) volume. The sleep study confirmed the diagnosis of RSBD/
RSWA.

Donepezil was prescribed at a starting dosage of 5 mg per day. After 2 weeks, the 
patient reported that the frequency of his bowel movements had increased to about 
every other day. Within 3 weeks, he reported that he was having bowel movements 
every day. He also reported that his appetite had significantly increased. There was 
no exacerbation of Parkinsonian features or other clinically significant symptoms.

6. Results

6.1 Case study initial results

In each of the four patients in the case studies, the use of donepezil significantly 
reduced the symptom of constipation within a few weeks, without increasing 
Parkinsonian features or other clinically significant symptoms. There was also 
significant reduction of constipation for each of the two patients prescribed carbi-
dopa-levodopa. In addition, when the patient whose NCDLB symptom progression 
was most advanced was readministered the MMSE, the QDRS and the LBCRS, 
he scored higher on all three tests, indicating improvements in overall cognitive 
functioning, word finding, and short-term memory.

6.2 Case study six-month follow-up

The symptom status of the four patients was reviewed 6 months later. The two 
patients in case studies #1 and #2 showed no symptom change. The two patients in 
case studies #3 and #4 each showed evidence of Lewy body symptom progression, 
including increased cognitive interference (short-term memory loss and difficulty 
with word-finding), generalized anxiety, dysphoric mood, blunted affect, appe-
tite suppression, passive suicidal ideation, sleep disturbance (onset, median and 
terminal waking, REM sleep behavior disorder or RSBD and/or REM sleep without 
atonia, or RSWA), and Parkinsonian features (motor retardation, joint and muscle 
pain, reduced range of motion, diminished strength and coordination, increased 
tremor, gait disturbances, and difficulties with balance). Constipation, however, 
had not increased for any of the patients, nor was there evidence of new symptom 
emergence. Coincident with the 6 month symptom review, the patient in case study 
#3 had his dosage of donepezil doubled, from 5 to 10 mg orally administered daily, 
with the intention of mitigating his neurocognitive symptom progression.

6.3 Case study twelve-month follow-up

Twelve months after the initial findings had been reported, the symptom status 
of the four patients was again reviewed. During the interval between the 6 month 
and 12 month reviews, there was no apparent progression of Lewy body symptoms 
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in any of the four patients. At 6 months, the patient in case study #3 had his dosage 
of donepezil doubled (from 5 to 10 mg orally administered daily) to address the 
progression of neurocognitive symptoms. At 12 months, he demonstrated reduced 
cognitive interference (short-term memory loss and difficulty with word-finding), 
which appeared to be associated with the increase in his dosage of donepezil. 
No other symptom changes were evident in that patient. In the remaining three 
patients, no symptom progression or change was apparent. None of the patients 
exhibited new symptoms, or any increase in the symptoms of constipation, obstipa-
tion, or impaction.

6.4 Case study eighteen-month follow-up

At 18 months, the symptom status of each of the four patients in the case studies 
was again reviewed. There was no apparent progression of Lewy body symptoms 
in any of the four patients between the 12 month and 18 month reviews. In the 
patient in case study #3, whose Lewy body symptoms had progressed at 6 months, 
doubling the dosage of donepezil (from 5 to 10 mg orally administered daily) 
continued to be associated with reduced cognitive interference (short-term memory 
loss and difficulty with word-finding). No other symptom changes were evident in 
that patient. In the remaining three patients, no symptom progression or change 
was apparent. None of the patients exhibited new symptoms, or any increase in the 
symptoms of constipation, obstipation, or impaction.

7. Summary, discussion, and conclusions

One of the consequences of greater worldwide longevity has been an upsurge in 
the number of older adults living with neurocognitive disease [1, 2]. Currently, over 
50 million people in the world have neurocognitive diseases, almost 20 million of 
which have Parkinson’s Disease (PD) or Neurocognitive Disorder with Lewy Bodies 
(NCDLB). The overall number of people in the world with neurocognitive disease 
is expected to exceed 131.5 million by year 2050, with about 43 million of those 
attributable to PC or NCDLB [1, 2, 4, 5].

In 2015, the global cost of providing treatment and long-term care to people with 
neurocognitive disease was about $818 billion. That figure is expected to exceed $4 
trillion by year 2050 [2–4]. The cost of providing treatment and long-term care to 
patients with PD and NCDLB exceeds one third of the total global expense, because 
Lewy body diseases like PD and NCDLB encompass a large and varied number of 
cognitive, motor, and autonomic symptoms [8]. Lewy bodies are abnormal intracel-
lular aggregations of α-synuclein protein [9] that can affect any neurotransmitter 
pathway in any one or all of the ANS, CNS, PNS, or ENS.

Gastric slowing due to α-synucleopathology is an almost universal feature of PD 
and NCDLB, but is often not a focus of treatment [18]. As the symptoms of consti-
pation, obstipation, and impaction progress, they negatively impact mobility, sleep, 
cognition, and mood, increasing the cost of care and debilitating or dramatically 
reducing the quality of life for patients [11–17]. From a phylogenetic perspective, 
the central nervous system and all its higher cortical functions exist solely in service 
of the alimentary canal. The impact that constipation, obstipation, and impaction 
have on the quality of life cannot be overstated.

When constipation, obstipation, and impaction are addressed for patients 
with α-synucleopathology, conventional over-the-counter treatments are usually 
recommended, even though research has shown that such treatments are ineffective 
for patients with PD and NCDLB [12]. Such treatment suggests unawareness that 



Constipation

36
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no exacerbation of Parkinsonian features or other clinically significant symptoms.
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reduced the symptom of constipation within a few weeks, without increasing 
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significant reduction of constipation for each of the two patients prescribed carbi-
dopa-levodopa. In addition, when the patient whose NCDLB symptom progression 
was most advanced was readministered the MMSE, the QDRS and the LBCRS, 
he scored higher on all three tests, indicating improvements in overall cognitive 
functioning, word finding, and short-term memory.

6.2 Case study six-month follow-up

The symptom status of the four patients was reviewed 6 months later. The two 
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terminal waking, REM sleep behavior disorder or RSBD and/or REM sleep without 
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tremor, gait disturbances, and difficulties with balance). Constipation, however, 
had not increased for any of the patients, nor was there evidence of new symptom 
emergence. Coincident with the 6 month symptom review, the patient in case study 
#3 had his dosage of donepezil doubled, from 5 to 10 mg orally administered daily, 
with the intention of mitigating his neurocognitive symptom progression.

6.3 Case study twelve-month follow-up

Twelve months after the initial findings had been reported, the symptom status 
of the four patients was again reviewed. During the interval between the 6 month 
and 12 month reviews, there was no apparent progression of Lewy body symptoms 
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in any of the four patients. At 6 months, the patient in case study #3 had his dosage 
of donepezil doubled (from 5 to 10 mg orally administered daily) to address the 
progression of neurocognitive symptoms. At 12 months, he demonstrated reduced 
cognitive interference (short-term memory loss and difficulty with word-finding), 
which appeared to be associated with the increase in his dosage of donepezil. 
No other symptom changes were evident in that patient. In the remaining three 
patients, no symptom progression or change was apparent. None of the patients 
exhibited new symptoms, or any increase in the symptoms of constipation, obstipa-
tion, or impaction.

6.4 Case study eighteen-month follow-up

At 18 months, the symptom status of each of the four patients in the case studies 
was again reviewed. There was no apparent progression of Lewy body symptoms 
in any of the four patients between the 12 month and 18 month reviews. In the 
patient in case study #3, whose Lewy body symptoms had progressed at 6 months, 
doubling the dosage of donepezil (from 5 to 10 mg orally administered daily) 
continued to be associated with reduced cognitive interference (short-term memory 
loss and difficulty with word-finding). No other symptom changes were evident in 
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and NCDLB, but is often not a focus of treatment [18]. As the symptoms of consti-
pation, obstipation, and impaction progress, they negatively impact mobility, sleep, 
cognition, and mood, increasing the cost of care and debilitating or dramatically 
reducing the quality of life for patients [11–17]. From a phylogenetic perspective, 
the central nervous system and all its higher cortical functions exist solely in service 
of the alimentary canal. The impact that constipation, obstipation, and impaction 
have on the quality of life cannot be overstated.

When constipation, obstipation, and impaction are addressed for patients 
with α-synucleopathology, conventional over-the-counter treatments are usually 
recommended, even though research has shown that such treatments are ineffective 
for patients with PD and NCDLB [12]. Such treatment suggests unawareness that 
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constipation is considered a common feature of α-synucleopathology, likely prodro-
mal for Lewy body (α-synuclein) pathology, often manifesting years before other 
α-synucleopathology [17, 21, 37, 54–57]; and that in constellation with late-life onset 
depression, cognitive impairment, and RBD/RSWA, constipation may be a reliable 
biomarker for α-synucleopathology [18, 24, 25, 29, 30].

In this chapter, a description was given of α-synucleopathology in the 
Lewy body diseases PD and NCDLB, and its symptomatic manifestations 
in the ENS. Explanation was made for the specific mechanisms through 
which α-synucleopathology interferes with gastric motility, as well as 
the specific mechanisms through which specific medications can address 
α-synucleopathology in the ENS. It was hypothesized that α-synuclein patho-
logical impairment of the MP and CSMP in patients with NCDLB and PD might 
be mitigated with the use of the AchEI donepezil, which has demonstrated 
effectiveness for boosting cholinergic activity, and mitigating symptoms of 
α-synucleopathology in patients with PD and NCDLB. The expected outcomes 
included reduction of the symptoms of constipation, obstipation, and impac-
tion. It was also hypothesized that donepezil might have specific benefit for 
reducing constipation in PD and NCDLB patients for whom L-dopa agents like 
carbidopa-levodopa are prescribed.

A series of case studies was then presented, in which four patients at varying lev-
els of disease progression with PD and NCDLB were orally administered donepezil 
in daily doses varying from 5 to 10 mg. Results indicated that the use of donepezil 
was associated with significant reduction in the symptoms of constipation, obstipa-
tion and/or impaction. Although there had been progression of cognitive interfer-
ence, movement disorders, and other Lewy body pathology in two of the patients 
(case studies #3 and #4), symptom reduction for constipation, obstipation and/or 
impaction for all four patients was consistent over time, assessed at intervals of two, 
four and 6 weeks, and later, at intervals of 6, 12, and 18 months [135–137].

The findings support the hypothesis donepezil might reduce α-synuclein 
pathological impairment of the MP and CSMP in patients with NCDLB and 
PD, increasing bowel motility and reducing the symptom of constipation. The 
findings also support the hypothesis that donepezil might have specific benefit 
in reducing constipation in PD and NCDLB patients for whom L-dopa agents 
like carbidopa-levodopa are prescribed. It appears that donepezil achieves such 
symptom reduction through its “dual action:” in part, specifically and reversibly 
limiting the action of the acetylcholine-hydrolyzing enzyme acetylcholinesterase 
[129, 130]; and in part, by independently facilitating neuronal nicotinic ace-
tylcholine receptors [131]. The combined effect of these two mechanisms is to 
effectively increase acetylcholine levels and mitigate the symptoms of cholinergic 
impairment [128].

The reduction of constipation, obstipation, and impaction without exacerba-
tion or emergence of other symptoms in all four patients over an 18 month period 
suggests that donepezil might be efficacious for treating these symptoms over 
an extended time frame, including its use for patients simultaneously taking 
carbidopa-levodopa. The findings are also consistent with previous research dem-
onstrating that donepezil is effective for slowing or reversing cognitive symptom 
progression in Lewy body disorders, including short-term memory loss, difficulty 
with word-finding, hallucinations, and cognitive interference [107, 110–123]. To 
increase our understanding of α-synucleopathology and its role in PD and NCDLB, 
the symptoms of constipation, obstipation, and impaction, and effective medical 
interventions, further research is suggested, including longitudinal case studies, as 
well as large data set analyses using larger numbers of subjects matched for diagno-
sis, age, gender, and other variables.
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Chapter 4

Imaging of Constipation and Its 
Complications
Alexander S. Somwaru

Abstract

Radiology is an important tool in the diagnosis and treatment of patients with con-
stipation. Imaging provides both vital anatomic and functional information that may 
facilitate arriving at an accurate diagnosis, assessing for serious complications, and 
delivering the appropriate therapy in a timely fashion. In this chapter, we discuss how 
each imaging modality is used to image patients with constipation. Within this discus-
sion, we review what information is provided by each modality and we detail complete 
imaging protocols and technical parameters for each test. Finally, we highlight key 
findings with illustrative images from radiography, fluoroscopy, CT, and MR imaging.

Keywords: imaging, radiology, stercoral colitis, computed tomography, CT, magnetic 
resonance imaging, MRI

1. Introduction

Radiology plays a pivotal role in the detection of constipation, identification of 
underlying etiologies, and revealing associated complications. Imaging evaluation 
of constipation has evolved from radiography and contrast enemas to advanced 
cross-sectional and functional imaging. A dilemma that physicians of medical and 
surgical specialties encounter when confronted with a patient with constipation is 
the decision of if or when radiology is indicated. The clinical presentation of the 
patient and what information is desired will ultimately govern if imaging is war-
ranted and then what is the most appropriate exam to order. If the patient presents 
in the acute setting with a potential surgical emergency, fast and widely available 
imaging exams, such as radiography or computed tomography (CT), are the most 
appropriate exams to order. If the patient has a chronic issue or data regarding 
colorectal function is desired, a colorectal transit time exam with Sitz markers or 
defecography with fluoroscopy or magnetic resonance (MR) imaging are the exams 
of choice. With a diverse range of anatomic and functional imaging tests available, 
radiology has developed into an invaluable mechanism in the assessment of patients 
with constipation.

2. Radiography

Radiography, also known as plain film or X-ray, is a widely available, inexpen-
sive, and easily obtained imaging test to assess for constipation. While the reported 
diagnostic sensitivity of radiography for the detection of constipation is 84%, the 
reported specificity is 72% [1]. Despite its relatively low sensitivity and specificity, 
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Figure 1. 
AP radiograph of the abdomen and pelvis in a patient with constipation displays diffuse dilation of the colon 
(arrow) with an abrupt transition in luminal caliber by a large soft tissue opacity, which contains internal 
mottled air, indicative of feces (arrowhead).

radiographs serve as a basis for triage for further imaging work-up and assist in the 
therapeutic decision-making process. Inherent pitfalls in radiography of patients 
whom are constipated are other causes of colonic dilation, particularly adynamic 
ileus and colonic pseudo-obstruction [1].

Radiography is commonly used to image pediatric patients with constipation, 
particularly in the acute setting. However there is a unified consensus throughout the 
medical community to reduce non-essential and unnecessary radiation exposure to 
the pediatric population [2]. The latest consensus guidelines from the North American 
and European Societies of Pediatric Gastroenterology, Hepatology, and Nutrition 
advocate that constipation should be diagnosed clinically in pediatric patients because 
there is no reliable system to diagnose constipation and, instead, this modality may 
lead to misdiagnosis of more acute pathology [2]. Expert consensus also advocates that 
radiography has no role in imaging of children with functional constipation, which is 
best diagnosed with careful clinical assessment and physical examination [2].

2.1 Radiography technique

Anteroposterior (AP) images of the abdomen and pelvis in the supine position 
are performed to visualize and qualify the burden of feces, visualize the size of the 
colon, and assess for colonic obstruction. Erect and lateral decubitus images of 
the abdomen and pelvis to may be added if there is concern for complications of 
constipation such as free air from a perforation [1].

2.2 Key findings on radiography

The key radiographic findings of constipation are the presence of large fecal 
burden throughout the colon, luminal fecalomas, and a relative paucity or absence 
of luminal gas [3]. Feces appear as soft tissue opacities with internal mottled air 
(Figures 1 and 2) [3].
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Radiography is helpful to assess for the presence of complications associated 
with constipation. Non-dependent images of the abdomen in the upright or left 
lateral decubitus positions may also be used for assessment of free air [1]. Bowel 
ischemia and infarction may be manifested on radiographs as pneumatosis, or air 
within the bowel wall, and/or portal venous gas, which projects over the silhou-
ette of the liver [1]. Pneumoperitoneum from bowel perforation can be detected 
on radiography by air external to the bowel wall, air along the peritoneal liga-
ments, and air in the right upper abdominal quadrant [1]. If a surgical emergency 
is suspected on radiography, emergent surgical consultation is recommended. 
However, if surgery is not imminently planned or other treatment options are 
being considered, assessment of the severity and cause of the constipation with 
cross-sectional imaging becomes a priority. CT is the preferred imaging modality 
because of its superior sensitivity and specificity and it can potentially modify 
treatment.

Two entities that mimic mechanical causes of constipation are adynamic 
paralytic ileus and acute colonic pseudo-obstruction. Adynamic paralytic ileus is 
commonly due to medications, metabolic abnormalities, and recent surgery. Acute 
colonic pseudo-obstruction, also known as Ogilvie’s Syndrome, is due to altered 
autonomic innervation of the colon and may also be caused by medications and 
metabolic disturbances [1].

Assessment of the small bowel and colon in pediatric patients may be challeng-
ing because the appearances, fold pattern, and location of the small bowel and 
colon overlap more so than in adult patients. There is also no established system to 
diagnose constipation in pediatric patients. Therefore radiography may be mislead-
ing in the assessment of pediatric patients it may result in missed diagnoses; this 
modality should be used in children in a limited fashion.

Figure 2. 
AP radiograph of the abdomen and pelvis of patient with constipation shows a dilated colon with a transition 
in caliber due to a soft tissue opacity, which contains internal mottled air, characteristic of feces (arrow).
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Figure 4. 
AP radiograph of the abdomen and pelvis in this patient on day 3 of a Sitz marker exam, 18 of 20 Sitz markers 
are present and indicate that colonic transit will be delayed at 5 days.

2.3 Radiography for colonic transit time: Sitz marker exam

A radiographic test that is used to estimate transit time of the colon is a Sitz 
marker exam [4]. In patients with constipation, this study may help discriminate 
between delayed colonic transit and defecation disorders.

2.3.1 Sitz marker exam

Patients are instructed to discontinue laxatives or any pro-motility medica-
tions. Otherwise no preparation is needed. The most common technique used is 
the ingestion of 20 or 24 Sitz markers in a single dose with a meal. Sitz markers are 

Figure 3. 
Magnified AP radiograph of the pelvis shows Sitz markers.
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small, plastic rings that contain radio-opaque material so they may be visible on 
radiographs (Figure 3) [4]. Then serial anteroposterior radiographic images of the 
abdomen and pelvis are obtained to monitor the clearance of the Sitz markers from 
the colon (Figure 4). A normal colonic transit time ranges between 24 and 56 h. 
Most patients will clear all of the Sitz markers in 4–5 days [4].

2.3.2 Key findings on Sitz marker exam

A normal colonic transit time, which is between 24 and 56 hours, corresponds to 
retention of less than 20% of the original Sitz markers at 5 days [4]. In a Sitz marker 
exam that used 20 Sitz markers, the anticipated schedule of the number of retained 
Sitz markers on serial daily abdominal radiographs is as follows (Table 1).

3. Fluoroscopy

Fluoroscopy employs the administration of contrast with real-time, moving 
radiographs to image both anatomy and function. Two fluoroscopic imaging tech-
niques used to evaluate patients with constipation are contrast enema and evacua-
tion proctography exams.

3.1 Contrast enema

Contrast enema may be valuable in the initial imaging assessment of patients 
with constipation because of it allows delineation of mechanical causes of constipa-
tion by displaying the luminal size of the colon and rectum, site(s) of transition in 
luminal caliber, and the length of involvement [5]. This exam is unique because it 
may be both diagnostic and therapeutic: the instillation of contrast material into the 
colon and rectum may relieve fecal impaction [5].

3.1.1 Contrast enema technique

Prior to the exam, patients undergo a bowel cleanse preparation with an oral 
laxative, such as magnesium citrate or polyethylene glycol. Contrast enema exams 
are performed with fluoroscopy and may be performed with either single contrast: 
barium or water-soluble contrast only or double contrast: barium or water-soluble 
contrast with the insufflation of air or carbon dioxide.

Pre-procedural radiographic anteroposterior images of the abdomen and 
pelvis and a left lateral radiographic view of pelvis are obtained. The patient then 
lies in the left lateral decubitus position on the fluoroscopy table. A digital rectal 
exam in performed. Then a thin, small-gauge, flexible catheter is placed into the 
rectum. This catheter is typically paired with a small, balloon that is inflated to 

Day Sitz markers

1 ≤16

2 ≤8

3 ≤4

4 ≤2

5 ≤1

Table 1. 
Anticipated schedule of the number of retained Sitz markers on serial daily abdominal radiographs in a 20 Sitz 
marker exam. Day number is in the left column and retained Sitz marker number is in the right column.
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Figure 4. 
AP radiograph of the abdomen and pelvis in this patient on day 3 of a Sitz marker exam, 18 of 20 Sitz markers 
are present and indicate that colonic transit will be delayed at 5 days.

2.3 Radiography for colonic transit time: Sitz marker exam

A radiographic test that is used to estimate transit time of the colon is a Sitz 
marker exam [4]. In patients with constipation, this study may help discriminate 
between delayed colonic transit and defecation disorders.

2.3.1 Sitz marker exam

Patients are instructed to discontinue laxatives or any pro-motility medica-
tions. Otherwise no preparation is needed. The most common technique used is 
the ingestion of 20 or 24 Sitz markers in a single dose with a meal. Sitz markers are 

Figure 3. 
Magnified AP radiograph of the pelvis shows Sitz markers.
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small, plastic rings that contain radio-opaque material so they may be visible on 
radiographs (Figure 3) [4]. Then serial anteroposterior radiographic images of the 
abdomen and pelvis are obtained to monitor the clearance of the Sitz markers from 
the colon (Figure 4). A normal colonic transit time ranges between 24 and 56 h. 
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exam that used 20 Sitz markers, the anticipated schedule of the number of retained 
Sitz markers on serial daily abdominal radiographs is as follows (Table 1).

3. Fluoroscopy
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3.1.1 Contrast enema technique
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laxative, such as magnesium citrate or polyethylene glycol. Contrast enema exams 
are performed with fluoroscopy and may be performed with either single contrast: 
barium or water-soluble contrast only or double contrast: barium or water-soluble 
contrast with the insufflation of air or carbon dioxide.

Pre-procedural radiographic anteroposterior images of the abdomen and 
pelvis and a left lateral radiographic view of pelvis are obtained. The patient then 
lies in the left lateral decubitus position on the fluoroscopy table. A digital rectal 
exam in performed. Then a thin, small-gauge, flexible catheter is placed into the 
rectum. This catheter is typically paired with a small, balloon that is inflated to 

Day Sitz markers

1 ≤16

2 ≤8

3 ≤4

4 ≤2

5 ≤1

Table 1. 
Anticipated schedule of the number of retained Sitz markers on serial daily abdominal radiographs in a 20 Sitz 
marker exam. Day number is in the left column and retained Sitz marker number is in the right column.
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ensure that the catheter does not back out of the rectum. If double contrast is 
performed, air or carbon dioxide is gently insufflated by hand pump to patient 
tolerance. The contrast is then instilled into the rectum and colon by gravity. 
During contrast administration, fluoroscopic-guided spot radiographic left and 
right lateral and left and right posterior oblique images of the rectum, rectosig-
moid junction, sigmoid colon, descending colon and splenic flexure are obtained. 
Then an anteroposterior view of the transverse colon and a left posterior oblique 
view of hepatic flexure are obtained. Finally anteroposterior and posterior oblique 
images of the ascending colon, cecum, ileocecal valve, and the terminal ileum, 
are obtained. At the end of the exam, the contrast is emptied out of the colon by 
gravity and a post evacuation anteroposterior radiographic view of the abdomen 
and pelvis is obtained.

3.1.2 Key findings on contrast enema

Contrast enema exams can depict filling defects in the colon and rectum from 
feces and fecalomas from constipation or an obstructive mass, such as malignancy 
(Figure 5) [5].

Colonic and rectal luminal size and the presence, degree, and length of stric-
tures are all displayed and can be assessed on contrast enemas [5, 6]. Strictures, 
which are due to fibrosis from repeated inflammation or de-vascularization, may be 
caused by diverticulitis (Figure 6), ischemia, prior radiation or surgery (Figure 7), 
and inflammatory bowel disease (Figure 8) [5, 6].

Contrast enema is a dynamic imaging modality in the assessment of pediatric 
patients with constipation [7]. Contrast enemas are invaluable in both the diagnosis 
and extent of involvement for Hirschsprung’s disease, an entity that results in 
constipation due aganglionosis, or absence of the ganglion cells, in the distal colon 
and rectum [7]. The denervated distal colon or rectum is small in luminal size with 
proximal dilation [7]. Early filling views of the sigmoid colon and rectum allow for 
detection of an abnormal sigmoid colon to rectum size ratio and fasciculation or 
saw-tooth irregularity of the denervated segment [7].

While contrast enema can reliably display these causes of constipation, com-
puted tomography (CT) may characterize these entities with greater spatial and 

Figure 5. 
Contrast enema image of the sigmoid colon in a patient with constipation and irregular bowel movements 
shows an abrupt transition (arrow) with obstruction of passage of contrast. The patient was referred for a 
colonoscopy and then surgery for resection of an adenocarcinoma.

57

Imaging of Constipation and Its Complications
DOI: http://dx.doi.org/10.5772/intechopen.81472

temporal resolution, in a shorter time, with improved patient comfort, and that is 
more available, particularly in the emergent setting [8]. CT also permits visualiza-
tion of extra-colorectal structures [8]. Therefore these causes of constipation are 
discussed in further depth in the CT section of this chapter.

3.2 Fluoroscopic defecography

Defecography is a fluoroscopic exam that provides valuable data for patients 
with constipation that is caused by both anatomic and functional disorders, which 
range from pelvic floor dysfunction to spastic pelvic floor syndrome. This exam is 
typically performed in adult and adolescent patients whom may follow instructions 
for the dynamic portion of the exam.

Figure 6. 
A patient with abnormal and irregular bowel movements and constipation following an episode of acute 
diverticulitis underwent a contrast enema. Adjacent to multiple diverticula (arrowhead) in the descending 
colon, there is focal, short-segment, low-grade stricture (arrow) from prior diverticulitis.

Figure 7. 
Contrast enema image of a patient with constipation and decreased bowel movements; she has a history of 
cervical cancer that was treated with radiation therapy. There is a short-segment, high-grade stricture (arrow) 
in the sigmoid colon due to prior radiation therapy.
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tion of extra-colorectal structures [8]. Therefore these causes of constipation are 
discussed in further depth in the CT section of this chapter.
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range from pelvic floor dysfunction to spastic pelvic floor syndrome. This exam is 
typically performed in adult and adolescent patients whom may follow instructions 
for the dynamic portion of the exam.
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in the sigmoid colon due to prior radiation therapy.
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3.2.1 Fluoroscopic defecography technique

Pre-procedural bowel preparation consists of a bowel cleanse preparation with 
an oral laxative, such as magnesium citrate or polyethylene glycol. Barium may be 
administered in the vagina (5 mL barium instillation) and small bowel (500 mL 
barium oral ingestion) to simultaneously assess these structures in relation to the 
colon and rectum.

The patient is placed on the fluoroscopy table in left lateral decubitus position. 
120–240 mL of barium paste is introduced into the rectum with a large-bore, soft 
catheter. Then spot lateral radiographic images of the patient at rest in the left lat-
eral decubitus position with knees flexed to recreate the seated position. The patient 
is then positioned in a special defecography chair. Continuous and spot right lateral 
images of the seated patient are obtained at rest at rest, during strain (Valsalva 
maneuver), and then during defecation. A post-evacuation image during strain is 
obtained to assess for retained barium paste.

3.2.2 Key findings on fluoroscopic defecography

Defecography is a highly sensitive modality for the detection and classification of 
rectocele and rectal prolapse [9, 10]. A rectocele is the abnormal bulging or protrusion 
of the rectal wall due to a fascial or ligamentous defect [10]. A rectocele may cause 
inhibit defecation due to weakening of the vector force during strain [9, 10]. Feces may 
become entrapped in rectoceles that in turn results in incomplete evacuation [9, 10]. 
The presence of an anterior rectocele (Figure 9) is indicative of a defect in the recto-
vaginal fascia whereas the presence of a posterior rectocele indicates a defect in the 
anococcygeal ligament [9, 10]. Rectal prolapse may cause constipation by infolding of 
the rectum that is caused by repetitive straining and fascial disruption [9, 10].

Rectoceles are measured and classified on the basis of distance of the anterior or 
posterior rectal wall from the anal canal axis [9, 11, 12]. Rectal prolapses are clas-
sified by mucosa-only or full wall-thickness involvement and intra-rectal, internal 

Figure 8. 
A patient with ulcerative colitis underwent a contrast enema. AP image after evacuation of contrast shows 
contrast outlining diffuse colonic wall thickening (arrows) and dilatation with smooth tapering in the sigmoid 
colon (asterisk).
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intra-anal, or external location (Figure 9) [9, 11, 12]. While fluoroscopic defe-
cography has been shown to be highly sensitive for rectal prolapse detection, MR 
defecography allows for similarly reliable and accurate classification of rectocele 
and rectal prolapse type due to superior tissue resolution [12].

4. Magnetic resonance (MR) defecography

As an analogue to fluoroscopic defecography, MR defecography plays a vital role 
in the management of patients with constipation that is caused by both anatomic 
and functional disorders, which range from pelvic floor dysfunction to spastic 
pelvic floor syndrome [9, 11, 12]. High resolution and dynamic MR techniques 
provide detailed anatomic and physiologic information of the colon, rectum, and 
pelvic floor [9, 11, 12]. This data may then be used to discriminate patients that need 
surgery from those that need more conservative therapy [9, 11, 12]. For example, 
many patients with rectoceles from pelvic floor dysfunction will never improve 
without surgical repair whereas patients with functional constipation are treated 
with positive biologic feedback [9, 11, 12].

MR defecography is typically performed in adult and adolescent patients whom 
may tolerate confined space of the bore of the magnet and follow instructions for 
the dynamic portion of the exam. Challenges to MR imaging are pre-procedural 
preparation and scan times that are longer than radiography or CT exams. Also MR 
imaging exams may be limited in certain patients because of claustrophobia, as well 
as medical devices and orthopedic metallic hardware.

4.1 MR defecography technique

Prior to the exam, patients undergo a bowel cleanse preparation with an oral 
laxative, such as magnesium citrate or polyethylene glycol, and fast for 6 h. The 
patient is instructed to use one rectal enema the night before the examination and 
another up to 1 h before the exam. The patient lies in the right decubitus position 
on an absorbent, waterproof pad on the MR table and approximately 100–150 mL 
of warmed ultrasound gel is instilled in the rectum with a flexible tube. In female 
patients, 60 mL of ultrasound gel may be instilled into the vagina for to simultane-
ously assess the vagina and cervix in relation to the colon and rectum.

Simple and clear communication is important to establish with the patient 
during the examination to ensure direct instructions are followed that will in turn 
yield the best possible images. A phased-array torso coil is used to acquire sagittal, 

Figure 9. 
Evacuation image from a fluoroscopic defecography in a patient with difficult evacuation and constipation 
shows a mucosal, intra-rectal prolapse (arrow) and an anterior rectocele (arrowhead), which incompletely 
empties.
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coronal, and axial T2-weighted steady-state fast spin echo (SSFSE) MR images: 
24–30 cm field of view (FOV), 6 mm thickness, 512 × 256 matrix, repetition time 
(TR) = 5170 ms, echo time (TE) = 137 ms, from the superior border of the pubic 
symphysis to the lower end of the anal canal. Are then obtained of the entire pelvis. 
T2-weighted MR images are helpful in assessing for wall edema or masses and 
accentuate mucosal features against a bright background created by rectal ultra-
sound gel contrast. The high-resolution images provide superb soft tissue detail for 
hernias and muscular or fascial defects.

Dynamic fast imaging employing steady-state acquisition is then performed. 
The FOV is centered at the rectum and then imaging is performed at rest, during 
strain (Valsalva maneuver), and then during defecation. Serial, single-section 
mid-sagittal SSFSE MR images (30 cm FOV, 8 mm thickness, 256 × 256 matrix, 
TR = 3840 ms, TE = 1670 ms) are acquired every 2 s and repeated 15–20 times and 
viewed as a cine loop. Gradient echo imaging may also be used for the dynamic 
sequences. Imaging is also performed of the patient while performing squeeze 
maneuver to evaluate puborectalis muscle contraction. The use of these dynamic 
sequences allows real-time functional imaging.

4.2 Key findings on MR defecography

The excellent tissue resolution of MR imaging provides valuable information on 
anatomic abnormalities of the rectum and pelvic floor. The dynamic component of 
MR imaging enables assessment of function and physiology. MR imaging has a high 
sensitivity of the presence of rectoceles (Figure 10) and rectal prolapse (Figure 10) 
[9, 11]. Rectoceles are measured and classified on the basis of distance of the ante-
rior or posterior rectal wall from the anal canal axis [9, 11]. A bulge of the rectum 
that measures less than 2 cm is normal; over 2 cm is abnormal and diagnostic of a 
rectocele [9, 11, 12]. Rectoceles that protrude up to 3 cm from the normal margin are 
a significant cause of constipation or incomplete defecation [9, 11, 12]. A rectocele 
of more than 4 cm is classified as large [9, 11, 12].

Rectal prolapse may cause constipation due to rectal wall infolding that is 
induced by chronic straining and fascial disruption [9, 11, 12]. Rectal prolapse can 
only involve the mucosa or the entire wall thickness [9, 11, 12]. Rectal prolapses 

Figure 10. 
Mid-sagittal SSFSE MR image of the pelvis during evacuation in a patient with constipation shows a large 
anterior rectocele (arrowhead) and internal intra-rectal prolapse (arrow).
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may also be internal intra-rectal, internal intra-anal, or external [9, 11, 12]. 
Although fluoroscopy has been shown to be a highly sensitive modality for the 
detection of rectal prolapse relative to MR imaging, the superior resolution of 
MR imaging similarly provides accurate differentiation of mucosa-only prolapse 
from full-wall-thickness prolapse [9, 11, 12]. Thus MR imaging provides crucial 
anatomical and functional information for surgical planning and enables accurate 
discrimination between the subtypes of rectal prolapse [9, 11, 12].

Spastic pelvic floor syndrome, or anismus, is caused by paradoxical and invol-
untary contraction of the puborectalis muscle in the pelvic floor [9, 11]. It results in 
non-relaxation of the external anal sphincter complex and impairs normal defecation 
[9, 11]. This causes constipation with prolonged and incomplete defecation [9, 11]. 
Imaging findings include persistent puborectalis muscular contraction during the 
strain (Valsalva maneuver) and defecation phases, absence of pelvic floor descent, 
and an abnormally acute anorectal angle (Figure 11) [9, 11].

5. Computed tomography (CT)

CT is the most important imaging modality in the evaluation of patients with 
known or suspected constipation. It is readily available, performed quickly, allows 
assessment for potential complications, and permits visualization of extra-colonic 
structures. The advent of multi-detector CT scanners with improved technical 
protocols has resulted in faster and more available imaging, particularly in the 
acute setting. Multi-planar and thin section reconstruction capability may allow 
for identification of sites of obstruction in the colon and rectum and delineation of 
colorectal morphology. CT has a reported sensitivity of 96% and specificity of 93% 
in the identification of constipation. Additional benefits of CT are visualization of 
complications associated with constipation, particularly stercoral colitis, ischemia, 
and perforation, and other organ systems for comorbid conditions that may cause 
constipation [1, 3, 13–15]. CT is widely used to image adult patients however it is used 
judiciously in pediatric patients to avoid radiation exposure. If, however, a pediatric 
patient has constipation that may be secondarily caused by another acute pathology, 
CT can be of vital importance to diagnosis and management. Radiation dose reduc-
tion and modulation may be performed to reduced exposure to pediatric patients.

Figure 11. 
Mid-sagittal gradient echo MR image of the pelvis during evacuation in a patient with chronic constipation 
show persistent puborectalis muscular contraction (arrow) without expulsion of intra-rectal gel.
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may also be internal intra-rectal, internal intra-anal, or external [9, 11, 12]. 
Although fluoroscopy has been shown to be a highly sensitive modality for the 
detection of rectal prolapse relative to MR imaging, the superior resolution of 
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anatomical and functional information for surgical planning and enables accurate 
discrimination between the subtypes of rectal prolapse [9, 11, 12].
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untary contraction of the puborectalis muscle in the pelvic floor [9, 11]. It results in 
non-relaxation of the external anal sphincter complex and impairs normal defecation 
[9, 11]. This causes constipation with prolonged and incomplete defecation [9, 11]. 
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and an abnormally acute anorectal angle (Figure 11) [9, 11].
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constipation [1, 3, 13–15]. CT is widely used to image adult patients however it is used 
judiciously in pediatric patients to avoid radiation exposure. If, however, a pediatric 
patient has constipation that may be secondarily caused by another acute pathology, 
CT can be of vital importance to diagnosis and management. Radiation dose reduc-
tion and modulation may be performed to reduced exposure to pediatric patients.

Figure 11. 
Mid-sagittal gradient echo MR image of the pelvis during evacuation in a patient with chronic constipation 
show persistent puborectalis muscular contraction (arrow) without expulsion of intra-rectal gel.
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Figure 12. 
(A and B) Axial and coronal images from a contrast-enhanced CT of the abdomen and pelvis of a patient 
with constipation and bloody bowel movements. There is an enhancing polypoid mass that arises in the cecum 
and extends into the lumen. (C) The patient then underwent colonoscopy and right colectomy for resection of a 
colonic adenocarcinoma.

5.1 CT technique

CT has been particularly valuable in the determination of which patients would 
benefit from conservative medical management or immediate surgical interven-
tion. CT imaging is typically performed using a 64 or 128-section multi-detector 
row scanner. Each exam is acquired during a single breath hold and in helical mode. 
Typical exposure settings are 120 kVp, automated tube current modulation with 
minimum tube current 100–150 mAs and beam pitch, 0.8–1.375. The administra-
tion of intravenous (IV) non-ionic contrast material is advised to assess for the 
presence of a colonic mass, or wall ischemia or inflammation. Exposure settings are 
set to 100 kVp and automated tube current modulation with minimum tube current 
is reduced to 80–100 mAs. If IV contrast is administered (contrast-enhanced), a 
single-phase technique is used with the acquisition of portal venous phase images 
70 s after the IV administration of nonionic contrast material that is injected at a 
rate of 3–5 mL/s. Positive oral contrast material may or may not be used, depending 
on the indication and urgency or timing of the exam. Multi-planar reconstruction 
imaging in the coronal and sagittal planes, which are automatically created at the 
CT technologist’s console, is routinely used. These images may be of great value 
in not only the diagnosis of constipation but also in the detection of the variety of 
common and uncommon causes and potential complications.

5.2 Key findings on CT

CT may have a substantial and significant impact on the clinical management of 
the patient by helping to answer major questions: is the patient constipated? Do feces 
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impact the rectum? Are there associated complications of constipation, such as sterco-
ral colitis, ischemia, or perforation? Is the colon obstructed? If the colon is obstructed, 
can the cause of the constipation be identified, as well as its exact site? CT is particu-
larly useful in the detection of the variety of mechanical causes of constipation.

5.2.1 Malignancy

Primary colonic malignancy is one of the most common mechanical causes [1]. 
Colonic malignancy is shown on CT as an annular, semi-annular, polypoid, or ulcer-
ated mass that arises from the colon and extends into the lumen or through the wall 
(Figure 12A–C) [16].

5.2.2 Strictures

Strictures are another mechanical cause of constipation. The pathophysiological 
mechanism for the development of a stricture is fibrosis from repeated inflammation 
or de-vascularization [17]. The main causes of strictures are diverticulitis, ischemia, 
inflammatory bowel disease, and prior medical therapy like surgery or radiation 
[17]. CT may display ancillary features of the primary cause of the stricture that 
may lead to an accurate diagnosis [17]. If the patient has colonic diverticular disease, 
repeated episodes of diverticulitis may cause a stricture (Figure 13) [15, 18].

Multiple and prolonged episodes of inflammation Crohn disease and ulcerative 
colitis are types of inflammatory bowel disease that may cause a fixed stricture 
(Figure 14) [15, 19]. Surgical and treatment history may reveal that the fixed 
stenosis is likely due to adhesive fibrosis from a surgical anastomosis or (Figure 15A 
and B) [15].

5.2.3 Stercoral colitis

CT plays an invaluable role in the detection of a significant and even fatal 
complication of constipation that is known as stercoral colitis. Elderly patients, 

Figure 13. 
A patient with several prior episodes of diverticulitis presented with pain and constipation. Coronal image 
from a contrast-enhanced CT shows a significant amount of feces and fluid in the dilated colon (asterisk) due 
to sigmoid colonic wall thickening and pericolonic fat stranding in the setting of diverticulosis, compatible with 
a diverticular stricture.
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Figure 15. 
(A and B) A patient presented with severe constipation and no bowel movements for over 1 week. Axial and 
coronal images from a contrast-enhanced CT show large feces that distend the cecum and ascending colon 
(arrow) due to a stricture at the hepatic flexure (circle). The stricture is due to post-surgical fibrosis that 
developed between the colon and the site of a prior cholecystectomy (circle).

especially those with chronic diseases, are at the highest risk for development of 
stercoral colitis [3, 13–15]. Signs and symptoms of stercoral colitis are not specific; 
however, the most common complaints are constipation and pain [3, 13, 14]. 
Serologic tests and physical examination are also not specific [3, 13, 14].

The pathophysiology of stercoral colitis begins with constipation. Chronic 
constipation, without treatment or intervention, may lead to fecal impaction and 
fecaloma formation [3, 13, 14, 20]. A fecaloma is dehydrated, compacted feces. 
Impacted feces and fecalomas exert pressure upon the walls of the colon and rectum 
that in turn impairs vascular perfusion [3, 13, 14, 20]. Hypoperfusion leads to isch-
emia, infarction, and necrosis of the colon and rectum with consequent perforation 
[3, 13, 14]. The sigmoid colon is the most common site because: (1) it is the narrow-
est point in the colon, thereby impeding the transit of dehydrated feces and (2) the 
rectosigmoid vascular watershed region, known as Sudeck’s point, is susceptible to 
ischemia [3, 13, 14].

Figure 14. 
Coronal image from a contrast-enhanced CT of a patient with Crohn disease displays a short-segment stricture 
in the mid-transverse colon (arrow) that results in a short-segment stricture (arrowhead) and upstream 
constipation.
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Figure 16. 
(A and B) Coronal and sagittal contrast-enhanced CT images of a patient with constipation show 
fecal impaction in a dilated colon and rectum (arrowhead) with a large, rim-calcified fecaloma 
(arrow) that causes stercoral colitis.

Figure 17. 
(A and B) Sagittal and axial non-contrast CT images of a patient with severe abdominal distention and 
constipation show a dilated colon with a large volume of feces and concentric wall thickening (arrows), 
indicative of stercoral colitis. (C and D) The majority of the fecaloma was removed in a piecemeal fashion with 
irrigation and retrieval devices. Images from the colonoscopy show friable, dusky, and erythematous mucosa 
(arrows), consistent with stercoral colitis and ischemia.
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Figure 18. 
(A and B) Sagittal and axial contrast-enhanced CT images show fecal impaction of the cecum with 
asymmetric wall thickening (arrowheads) and extraluminal air (arrow) adjacent to a thinned segment of the 
cecal wall and throughout the peritoneum (arrow), consistent with a perforation. (C) Gross surgical specimen 
of the resected and perforated cecum, which is filled with feces.

Radiography can detect fecal impaction and fecalomas in the colon and rectum 
however provides no sensitive or specific findings of stercoral colitis [3, 13, 14]. CT 
is diagnostic of stercoral colitis and its complications and can also exclude alterna-
tive causes of pain [3, 13–15]. The finding that is present in all patients with ster-
coral colitis is a fecaloma (Figure 16A and B) [3, 13–15]. Proximal to the fecaloma, 
the colon may or may not be dilated. The walls of the colon and rectum are asym-
metrically thickened to greater than 0.3 cm and my have increased attenuation 
due to ischemic hemorrhage (Figure 17A–D) [3, 13, 14]. Extra-colorectal findings 
are inflammatory stranding of the fat that surrounds the colon and rectum and 
extra-luminal air, which is indicative of a perforation (Figure 18A–C) [3, 13]. 
Complications of stercoral colitis are perforation, abscess, peritonitis, sepsis, and 
death; mortality has been reported to approach nearly 50% [3, 13–15].
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6. Conclusions

The clinical presentation of a patient with constipation will help govern if imag-
ing is warranted and what is the most appropriate exam to order. Identification of 
the specific etiologies and associated complications of constipation is facilitated by 
both anatomic and functional imaging which range from basic radiography to MR 
imaging. Understanding what information each imaging modality can provide is of 
paramount importance to order the appropriate test, make an accurate diagnosis, 
and guide the appropriate management.
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Chapter 5

Therapeutic Role of Natural 
Products Containing Tannin for 
Treatment of Constipation
Dae Youn Hwang

Abstract

Many herbal plants and medicinal foods with laxative effects have been reported as 
novel therapeutic strategies for the treatment of constipation and its related diseases. 
Indeed, several natural products containing tannins exhibit remarkable laxative effects 
in a constipation model. Therefore, we reviewed the laxative effects and the mecha-
nism of action of natural products containing tannins because tannins have a wide 
range of pharmacological activities against human diseases. These products improved 
the excretion parameters, histological structure, mucin secretion and the downstream 
signaling pathway of muscarinic acetylcholine receptors (mAChRs) in the constipation 
model. This review provides strong evidence that various medicinal plants containing 
tannins are important candidates for improving chronic constipation.

Keywords: laxative effects, tannin, natural products, excretion parameters, 
constipation

1. Introduction

Chronic constipation is a complex gastrointestinal disease that is characterized 
by infrequent bowel movements, difficult defecation, sensation of incomplete bowel 
evacuation, sensation of anorectal obstruction, and the need for excessive straining 
[1–3]. This disease can be roughly classified into three groups: (i) constipation in the 
elderly and cancer patients; (ii) constipation related to neuromuscular diseases and 
(iii) functional constipation [1]. Constipation can be caused by a variety of factors 
including insufficient dietary fiber or fluid intake, decreased physical activity, drug 
administration, colorectal cancer obstruction, and hypothyroidism [4].

Meanwhile, the most common types of drugs used to treat patients with chronic 
constipation can be classified into bulk laxatives, osmotic laxatives, emollient 
laxatives, and prokinetic and prosecretory agents [1, 5, 6]. Among these, stimulant 
laxatives such as bisacodyl and natrium picosulfate are commonly administered 
to chronic patients although they have some limitations including high costs and 
undesirable side effects [7]. These laxatives significantly enhance the motility 
and secretion of the intestine by regulating electrolyte transport by the intestinal 
mucosa [8]. Many bulking agents and osmotic laxatives successfully treat constipa-
tion in elderly and cancer patients and in neuromuscular diseases, while prokinetic 
and prosecretory agents are prescribed to patients with functional constipation 
(Table 1) [9].
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Abstract

Many herbal plants and medicinal foods with laxative effects have been reported as 
novel therapeutic strategies for the treatment of constipation and its related diseases. 
Indeed, several natural products containing tannins exhibit remarkable laxative effects 
in a constipation model. Therefore, we reviewed the laxative effects and the mecha-
nism of action of natural products containing tannins because tannins have a wide 
range of pharmacological activities against human diseases. These products improved 
the excretion parameters, histological structure, mucin secretion and the downstream 
signaling pathway of muscarinic acetylcholine receptors (mAChRs) in the constipation 
model. This review provides strong evidence that various medicinal plants containing 
tannins are important candidates for improving chronic constipation.

Keywords: laxative effects, tannin, natural products, excretion parameters, 
constipation

1. Introduction
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to chronic patients although they have some limitations including high costs and 
undesirable side effects [7]. These laxatives significantly enhance the motility 
and secretion of the intestine by regulating electrolyte transport by the intestinal 
mucosa [8]. Many bulking agents and osmotic laxatives successfully treat constipa-
tion in elderly and cancer patients and in neuromuscular diseases, while prokinetic 
and prosecretory agents are prescribed to patients with functional constipation 
(Table 1) [9].
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To date, the laxative activities of natural products containing various bioactive 
compounds have been investigated in terms of the regulation of intestinal motil-
ity, ileum tension, frequency of defecation, and number of stools. Leaf extracts 
of Aloe ferox Mill., agarwood (Aquilaria sinensis, A. crasna), and common fig 
(Ficus carica) paste are reported to significantly increase the total stool weight 
and intestinal motility and to normalize body weight in constipated rats treated 
with loperamide (Lop) [10–12]. The water extract of Cactus (Opuntia humifusa) 
successfully improves the stool number and water content, as well as the histologi-
cal parameters of the intestine [13]. High laxative activity and improvement of 
constipation symptoms were also observed after treatment with Mareya micrantha 
(Benth.) Mull. Arg. (Euphorbiaceae) in the Lop-induced constipation model [14]. 
A laxative effect compared to the standard drug (bisacodyl) was also detected with 
the methanol and hexane extracts of Senna macranthera leaves [15]. Furthermore, 
an aqueous extract of Liriope platyphylla recovered the frequency and weight of 
stools, villus length, crypt layer thickness, muscle thickness, mucin secretion, and 
accumulation of lipid droplets in crypt enterocytes [16]. The laxative effects of 
L. platyphylla correlated with the signaling pathway of mAChRs [16]. Although 
the laxative activity of many natural products has been reported, a relationship 
between natural products containing tannin and laxative effects has never been 
focused until now.

In the present review, we focused on the laxative effects and mechanism of action 
of natural products containing tannin in a constipation model. This study is the first to 

Drug class Generic name Comments Dose

Bulking agents Psyllium
Ispaghula

Effective
Effective

25–30 g daily in 
divided doses

3.5 g to three times 
daily

Osmotic laxative Polyethylene 
glycol

Effective
Unpalatable taste

17 g in 237 ml 
solution daily

Lactulose Effective
May causes bloating, flatulence 

and cramping

13–30 ml (667 mg/
ml) daily

Stimulant laxatives Bisacodyl Effective, but the effects subside 
with time, can cause cramping

5–20 mg daily

Natrium 
picosulfate

5–10 mg daily

Emollient laxative Mineral oil Effective 5–10 cm3 daily

Glycerin 
suppositories

Effective
Initiates evacuation by distending 

the rectum

On demand

Prokinetic and 
prosecretory agents

Prucalopride Effective. May cause headache, 
nausea, abdominal pain and 

diarrhea.
These adverse events occur 

within the first 24 h of treatment 
and are short lived

2 mg daily

Linaclotide Diarrhea is the most common 
side effect

290 μg daily

Table 1. 
Classification of drugs used to treat patients with chronic constipation [1].
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suggest that natural products containing tannin may be as effective at alleviating consti-
pation as commercial drugs such as bisacodyl, sennoside calcium, and docusate sodium.

2.  Laxative effects and mechanism of action of natural products 
containing tannin

2.1 Role of tannin as health-benefiting biomolecules

Tannins are the most abundant secondary metabolites in plants and are well 
known as one of the major groups of antioxidants polyphenols. These compounds 
are found in various foods and beverages including coffee, tea, wine, grapes, 
blueberries, pomegranate, and strawberries [17]. They are abundantly distributed 
in leaves, wood, tree bark, fruit, and roots. Indeed, tannin accounts for 5–10% of 
the dry weight of plant leaves (Table 2) [18].

Tannins have been classified into three major groups: hydrolysable tannin (HT), 
phlorotannins (PT), and condensed tannin (CT). HTs are compounds with polyol 
(d-glucose) esterified by phenolic groups and include gallic acid and ellagic acid [19]. 
CTs are oligomers or polymers of polyhydroxy flavan-3-ol unit (polyphenolic bioflavo-
noids) and include catechin and epicatechin. HTs are usually distributed in low amounts 
in plants, while CTs are abundantly or widely distributed in plants (Table 2) [20].

Tannins have a wide range of biological and pharmacological activities including 
antioxidative, anticarcinogenic, anti-inflammatory, antibacterial, cardioprotective 
and anti-mutagenic activities [17]. Tannin also decreases the blood glucose level in 
diabetic rats and inhibits adipogenesis in adipose cells [21, 22]. These therapeutic 
effects are thought to be attributed to the ability of tannins to act as free radical 
scavengers and to activate antioxidant enzymes, although further studies are 
needed to confirm this [17]. Because of the versatility of tannins, novel functions of 
tannins in various chronic diseases have received a great deal of attention because 
they have great economy and potential ability as therapeutic drugs.

Category Hydrolyzable tannins Phlorotannins Condensed tannins

Structure of 
basic unit

Name of 
basic unit

Gallic acid Phloroglucinol Flavan-3-ol’s scaffold

Sources Pomegranate, 
strawberries, 
raspberries, clove, 
barley, oat, rye, etc.

Brown algae Coffee, tea, wine, grapes, 
cranberries, apples, rosemary, 
etc.

Major 
compounds

Gallotannins, 
ellagitannins, 
punicalagin, 
ellagic acid, 
hexahydroxydiphenic 
acid

Diphlorethol, trifuhalol A, 
difucophlorethol A, dieckol

Catechin, epicatechin, 
gallocatechin, 
epigallocatechin, luteolin, 
quercetin, arbutin, vanillic 
acid

Table 2. 
Three classifications of tannin [23].
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the dry weight of plant leaves (Table 2) [18].

Tannins have been classified into three major groups: hydrolysable tannin (HT), 
phlorotannins (PT), and condensed tannin (CT). HTs are compounds with polyol 
(d-glucose) esterified by phenolic groups and include gallic acid and ellagic acid [19]. 
CTs are oligomers or polymers of polyhydroxy flavan-3-ol unit (polyphenolic bioflavo-
noids) and include catechin and epicatechin. HTs are usually distributed in low amounts 
in plants, while CTs are abundantly or widely distributed in plants (Table 2) [20].

Tannins have a wide range of biological and pharmacological activities including 
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and anti-mutagenic activities [17]. Tannin also decreases the blood glucose level in 
diabetic rats and inhibits adipogenesis in adipose cells [21, 22]. These therapeutic 
effects are thought to be attributed to the ability of tannins to act as free radical 
scavengers and to activate antioxidant enzymes, although further studies are 
needed to confirm this [17]. Because of the versatility of tannins, novel functions of 
tannins in various chronic diseases have received a great deal of attention because 
they have great economy and potential ability as therapeutic drugs.
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2.2 Laxative effects of natural products containing tannin

2.2.1 Laxative effect of Mareya micrantha Mull. Arg

M. micrantha is a shrub tree that grows in west and central regions of Africa. 
The leaves of this plant have been used traditionally to treat several diseases includ-
ing tapeworm infections, gonorrhea, leprosy, and constipation [24, 25]. However, 
scientific evidence for the therapeutic effects of this plant in several chronic diseases 
has also been reported. The aqueous extracts of M. micrantha’s leaf inhibited cardiac 
contractibility in the hearts of frogs and rats [26, 27], but induced contraction of lon-
gitudinal muscle in the guinea pig [28]. The methanol, aqueous, and ethanol extracts 
of leaves also showed anti-bacterial effects against some pathogens and antiplasmo-
dial activity against Plasmodium falciparum [25, 29]. Also, these aqueous leaf extracts 
of M. micrantha had 566.66 kg/body weight of LD50 and were classified as low toxic 
substance [30]. Meanwhile, the aqueous leaf extract of M. micrantha contained vari-
ous phytochemicals including alkaloids, tannins, flavonoids, polyphenols, sterols and 
polyterpenes although their concentrations were low [31].

Furthermore, the aqueous leaf extract of M. micrantha enhanced the gastroin-
testinal motility, intestinal water secretion, intestinal ion secretion, and stool output 
in a dose-dependent manner (100, 200 and 400 mg/kg) in Wistar rats. Similar 
effects were observed in The loperamode (Lop)-induced constipation model. The 
total stool number and weight were significantly increased after treatment with the 
aqueous leaf extract of M. micrantha (Table 3). The laxative effects of this product at 
400 mg/kg were very similar to those of 5 mg/kg of sodium picosulfate [31].

2.2.2 Laxative effects of A. ferox Mill

A. ferox is an arborescent perennial shrub that is widely distributed in Southern 
Cape, Eastern Cape, Southern parts of KwaZulu Natal, the Free State and Lesotho 
[10]. This plant has been widely used in traditional medicine because of its healing 
properties against several human diseases [32], particularly tooth abscesses [33], 
sexually transmitted infections [34], wound healing [35], arthritis and rheumatism 
[36], conjunctivitis and eye ailments [37] and as an insect repellant [38].

The acetone extract of the whole leaf of A. ferox Mill. contained phenols 
(70.33%), flavonols (35.2%), proanthocyanidins (171.06%) and alkaloids (60.9%), 
while the ethanol extract contained the same compounds at values of 70.24%, 
12.53%, 76.7% and 23.76%, respectively. Their concentrations in aqueous extract 
were lower than those in acetone and ethanol. In contrast, tannin levels were consis-
tently 0.014–0.027% in all the solvent extracts [39].

Treatment Dose Weight of feces (g)

Control 5 mL/kg 0.938 ± 0.45

Sodium picosulfate 5 mg/kg 3.84 ± 0.62**

MAR 100 mg/kg 2.602 ± 0.33

MAR 200 mg/kg 2.806 ± 0.42*

MAR 400 mg/kg 3.507 ± 0.45**

Values are expressed as mean ± S.E.M (n = 5).
*p < 0.05 compared to control group.
**p < 0.01 compared to control group.

Table 3. 
Laxative effect of M. micrantha aqueous extract (MAR) on Lop-induced constipation model [30].
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Although various effects of this plant have been reported previously, scientific 
evidence for laxative effects of Aloe ferox was reported recently. The aqueous extract 
of A. ferox remarkably enhanced the water intake and the number, water content 
and weight of stools in the Lop-induced constipation model (Table 4). Also, a 
significant increase in the gastrointestinal transit ratio was induced by the admin-
istration of aqueous extract of A. ferox. These effects of this plant at 200 mg/kg 
were comparable to those of senokot [10]. Moreover, this extract was not induced 
any significant toxic effect on the hematological parameters for kidney and the liver 
function at 50, 100 and 200 mg/kg body weight for 7 days [40].

2.3 Laxative effects of Urginea indica Kunth

U. indica belongs to family Liliaceae and is distributed in western Himalayas 
and Coromandel Coast [41]. This plant was traditionally used to treat skin diseases, 
asthma, cough, bronchitis, calculous affections, rheumatism, leprosy, paralytic 
affection, internal pain, and scabies [42–44]. The bulbs of this plant were applied to 
relieve constipation and indigestion, to prevent burning sensations, and to remove 
corns and warts [41, 44, 45]. Also, its antifungal, antiangiogenic and pro-apoptotic 
effects were reported previously [46, 47]. Various phytochemical components 
including alkaloids, tannins and coumarins were detected in the crude aqueous-
methanol extract of U. indica [48].

Laxative effects of U. indica have been examined in rabbits, guinea pigs and mice. 
The charcoal meal transit was accelerated in the small intestine of mice treated with 
U. indica. The total number of stools also increased in a dose-dependent manner in 
U. indica-treated mice. Furthermore, concentration-dependent spasmogenic effects 
of crude extract of U. indica were detected in guinea-pig ileum and rabbit jejunum 
(Figure 1) [48]. Moreover, this study provided the first evidence that the stimulant 
effect of U. indica was mediated by the activation of muscarinic receptors initiating 
the prokinetic effect [48].

Parameters Normal 
control

Constipated 
control

Constipated + A. ferox (mg/kg body 
weight)

Senokot

50 100 200

Feed intake 17.18  
± 1.36a

19.23  
± 3.86a

19.90  
± 1.61a

20.54  
± 1.38a

17.80  
± 1.60a

19.97  
± 3.31a

Water 
intake

19.62  
± 2.22a

11.72  
± 2.47b

16.57  
± 2.05a

17.24  
± 0.17a

19.79  
± 2.33a

18.14  
± 0.61a

Number of 
fecal pellet

73.57  
± 4.39a

38.20  
± 2.21b

45.43  
± 1.90c

57.57  
± 1.62d

69.83  
± 4.49a

63.00  
± 3.11a

Water 
content of 
fecal pellet 
(ml)

14.40  
± 0.08a

1.04  
± 0.09b

1.75  
± 0.21c

1.95  
± 0.11c

2.25  
± 0.21d

2.09  
± 0.06d

Weight of 
fecal pellet 
(g)

7.14  
± 0.23a

3.34  
± 0.38b

5.72  
± 0.18c

7.42  
± 0.33a

8.10 ± 0.72a 7.31  
± 0.25a

Body weight 
gain (g)

15.30  
± 1.00a

33.80  
± 1.00b

14.20  
± 0.71a

13.20  
± 2.16a

12.50  
± 1.85a

15.35  
± 1.21a

Data are mean ± SD values (n = 4). Row values with different superscripts than the control are significantly different 
(P < 0.05).

Table 4. 
Laxative effect of aqueous extract of A. ferox in constipated rats [31].
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2.4 Laxative effects of Fumaria parviflora

F. parviflora is an annual flowering plant and is widely distributed in many parts of 
the world including the Middle East and South Asia [43, 49]. The aqueous-methanol 
extract of this plant contained alkaloids such as adlumidiceine, coptisine, fumariline, 
parfumine, protopine [50], fumaranine, fumaritine, paprafumicin, paprarine [51], 
fumarophycine, cryptopine, sanactine, stylopine, bicuculline, adlumine, perfumidine 
and dihydrosanguirine [52]. Also, the aqueous-methanol extract of F. parviflora 
contained alkaloid, saponins, anthraquinones and tannins [53].

In Greco-Arab traditional medicine, this plant was used to treat indigestion, 
constipation, abdominal cramps and diarrhea [43, 49]. Recently, the laxative and 
prokinetic activity of this plant were investigated in three different animals. The 
charcoal meal GI transit, defecation and number of wet stools were enhanced 
in a dose-dependent manner in mice. Also, this plant induced a concentration-
dependent, atropine-sensitive stimulatory effect both in mouse tissues (jejunum 
and ileum) and rabbit jejunum (Figure 2) [14].

2.5 Laxative effects of Phyllanthus emblica

P. emblica is a natural plant distributed in most areas of the Sind and Punjab provinces 
of Pakistan [43]. Most parts of this plant including the fruit, seed, leaves, root, bark and 
flowers are used in the herbal preparations due to their high phenolic contents [54].

The leaves of P. emblica contain tannins like glucogallin, corilagin, chebulagic acid, 
tannins emblicanins A and B [55], and apigenin glucoside [56]. The roots of this plant 

Figure 1. 
Effect of U. indica crude extract (Ui.Cr) and carbachol (CCh) on fecal number in the presence and absence 
of atropine. Values are expressed as mean ± SEM, n = 6. *p < 0.05 compared to control, **p < 0.01 compared to 
control and ***p < 0.001 compared to control [47]. Abbreviations: N. Saline, normal saline; +atropine, atropine 
cotreatment.
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contain norsesquiterpenoid glycosides (4′-hydroxyphyllaemblicin B, phyllaemblicins 
E and F, phyllaemblic acid, phyllaemblicin A, B and C) [57], quercetin and b-sitos-
terol [58]. The leaves are known to have multiple health benefits including gastro-
protective, anti-ulcerogenic, hypolipidemic and antidiabetic [59], antioxidant [60], 
hepatoprotective [61], antihypertensive [62], anti-inflammatory [63], antidiarrheal 
and antispasmodic [64] activities. But, the crude extract of dried fruits showed laxa-
tive effects that increased charcoal meal GI transit, the mean weight of defecation, 
and the number of stools. The crude extracts and aqueous fraction induced dose-
dependent and partially atropine-sensitive contraction in isolated guinea-pig ileum 
and rabbit jejunum, while the petroleum fraction showed full atropine- sensitive 
contraction. In contrast, spasmolytic activity was detected in the ethylacetate and 
chloroform fractions of this plant (Figure 3) [54]. Furthermore, extracts from the 
leaves of P. emblica showed 9.911 g/kg of LD50 and the indexes of thymus and spleen 
in the P. emblica extract–treated groups had no markedly difference [65].

2.6 Laxative effects of Galla Rhois 

The laxative effect of Galla Rhois as a natural product containing high concentra-
tions of tannin was investigated by Kim et al. [66]. Galla Rhois is an excrescence 
formed by parasitic aphids, primarily Schlechtendalia chinensis Bell, on the leaf of 
sumac, Rhus javanica (Anacardiaceae) (Figure 4) [67]. This product has been widely 
used for treatment of various diseases including diarrhea, seminal emissions, exces-
sive sweating, boil, some skin diseases, bleeding, and chronic cough because of its 

Figure 2. 
Laxative effects of F. parviflora (Fp.Cr) crude extract on travel of charcoal meal through small intestine of 
mice, in the absence and presence of atropine. *p < 0.05 compared with control, **p < 0.01 compared to control 
and ***p < 0.001 compared to control [52].
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Figure 3. 
Stimulant and relaxant effects of several extracts and fractions of P. emblica. The concentration of 
acetylcholine (Ach) was measured in rabbit jejunum after treatment with (A) the crude extract (Pe.Cr), 
(B) the aqueous extract (Pe.Aq) in the absence and presence of atropine, hexamethonium, pyrilamine and 
indomethacin, (C) the effect of petroleum fraction (Pe.Pet) in the absence and presence of atropine, (D) the 
ethyl acetate (Pe.EtAc) and chloroform (Pe.CHCl3) fractions. Values shown represent mean ± SEM of 6–7 
determinations. *p < 0.05 compared with control, **p < 0.01 compared with control, and ***p < 0.001 compared 
with control [54]. Abbreviations: Spont., spontaneous.

Figure 4. 
Living and dry forms of Galla Rhois [76].
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ethnopharmacological properties [67–69]. In particular, the antibacterial effects of 
Galla Rhois have been detected against many pathogenic bacteria such as Salmonella 
spp., Escherichia coli and Eimeria tenella [70–72], while anti-inflammatory activity 
is observed in lipopolysaccharide (LPS)-stimulated RAW264.7 macrophages [73]. 
Also, Galla Rhois shows anticancer activity against nasopharyngeal carcinoma cells 
[74] and improves sensorimotor function in a cerebral ischemia rat model [75].

Meanwhile, the ingredients in gallotannin-enriched Galla Rhois (GEGR) have 
been measured by UV-Vis spectra and HPLC analyses. They consist of gallotannin 
(69.2%), gallic acid (26.6%) and methyl gallate (4.2%) (Figure 5) [66].

Figure 5. 
Ingredients of GEGR. Concentration of major components. (A) The levels of gallotannin, gallic acid and 
methyl gallate in GEGR were analyzed based on their UV-vis spectra. (B) HPLC chromatograms of pure 
gallic acid (commercial chemical), pure methyl gallate (commercial chemical), pure gallotannin (commercial 
chemical), and GEGR extract [66].
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In the Lop-induced constipation model, the number and weight of stools was 
almost recovered in the GEGR-treated groups compared to those in the untreated 
and vehicle-treated groups. Also, significant alterations in the thickness of the 

Figure 6. 
Recovery effects of GEGR on the histological structure of transverse colon. After collecting the transverse colon 
from the subset group, these tissues were stained with H&E solution and Alcian blue. Their morphological features 
were observed at 100X (upper corner in left column) and 200x (left column and right column) using a light 
microscope [66]. Abbreviations: No, no treated group; BS, bisacodyl-treated group; LoGEGR, low level of GEGR-
treated group; MiGEGR, medium level of GEGR-treated group; HiGEGR, high level of GEGR-treated group.
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mucosa, muscle, and flat luminal surface, as well as in the ability to secrete mucin, 
were detected in the transverse colon of constipated SD rats (Figure 6) [66].

Furthermore, the mechanism of GEGR action during the laxative effects was 
investigated on the downstream signaling pathway of the muscarinic acetylcholine 
receptor. The Lop + GEGR-treated group was remarkably recovered compared to the 
Lop + vehicle-treated group. A similar pattern was detected for the phosphorylation 
levels of protein kinase C (PKC) and phosphoinositide 3-kinase (PI3K), the levels of 
Gα expression and the inositol triphosphate (IP3) concentration after GEGR treat-
ment (Figure 7) [66]. However, GEGR did not induce any significant toxic effect on 
liver and kidney organs of ICR at doses of 1000 mg/kg body weight/day [69].

Figure 7. 
Recovery effects of GEGR and mAChRs transcript and their downstream effectors. (A) The levels of mAChR M2 
and M3 transcripts were measured by RT-PCR using specific primers. (B) The expression of Gα was measured 
by Western blotting using HRP-labeled anti-rabbit IgG antibody. (C) The IP3 concentration in total tissue 
homogenates was quantified by enzyme-linked immunosorbent assay. The relative levels of protein and transcript 
of mAChRs were calculated based on the intensity of actin protein and mRNA [66]. Abbreviations: No, no 
treated group; BS, bisacodyl-treated group; LoGEGR, low level of GEGR-treated group; MiGEGR, medium level 
of GEGR-treated group; HiGEGR, high level of GEGR-treated group; mAChR, muscarinic acetylcholine receptor.
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3. Conclusions

Various bioactive molecules with therapeutic effects on human diseases have 
been isolated from many traditional plants including medicinal plants, aromatic 
plants, vegetables, and fruits [77]. Among these, tannins are some of the many 

Name of natural 
products

Constituents Laxative effects Reference

M. micrantha 
(Benth.) Mull. Arg.

Alkaloids, tannins, flavonoid, 
polyphenols, sterols and 
polyterpenes

- Increase the gastrointestinal 
motility
- Increase the intestinal water 
secretion
- Increase the intestinal ion 
secretion
- Increase the stools 
parameters

[31]

A. ferox Mill. Phenols, flavonoid, 
proanthocyanidins, alkaloids 
and tannins

- Increase the stools 
parameters
- Increase the gastrointestinal 
transit ratio

[10]

U. indica Kunth. Alkaloids, tannins and 
coumarins

- Increase the gastrointestinal 
transit ratio
- Increase the stools 
parameters
- Show the concentration-
dependent spasmogenic 
effects

[48]

F. parviflora Alkaloids, saponins, 
anthraquinones and tannins

- Increase the gastrointestinal 
transit ratio
- Increase the stools 
parameters
- Show the concentration-
dependent spasmogenic 
effects

[52]

S. macranthera Flavonoids, tannins and 
coumarins

- Increase the gastrointestinal 
motility
- Increase the stools 
parameters

[15]

P. emblica Alkaloids, saponins, tannins, 
terpenes, flavonoid, sterol and 
coumarins

- Increase the gastrointestinal 
transit ratio
- Increase the stools 
parameters
- Show the concentration-
dependent spasmogenic 
effects

[54]

Galla Rhois Gallic acid, methyl gallate and 
gallotannin

- Increase the stools 
parameters
- Recovery the 
histopathological structure
- Increase the mucin secretion 
ability
- Recovery the mAChRs 
downstream signaling 
pathway

[66]

Table 5. 
Summary of natural products containing tannin and their laxative effects.
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phytochemicals and have various pharmacological activities against many chronic 
diseases such as cardiovascular disease, inflammatory diseases, cancer, obesity 
and diabetes due to their high antioxidant activity [17]. Tannins have also received 
a great deal of attention as novel therapeutic drugs for use in the treatment of 
chronic constipation and its related conditions. In an effort to identify candidate 
drugs for the treatment of chronic constipation and verify the role of tannins as key 
laxatives, this review describes some of the evidence supporting the use of natural 
products containing tannin as laxatives in several constipation models. Excellent 
laxative effects were detected for extracts of M. micrantha, A. ferox, U. indica, F. 
parviflora, S. macranthera and P. emblica. In particular, Galla Rhois, which contains 
a high concentration of gallotannin (69.2%), remarkably improved the symptoms of 
constipation (Table 5).

In conclusion, this review provides evidence correlating the laxative effects 
with natural products containing tannin, although the mechanism of action has not 
been completely verified. Therefore, tannins may be a viable laxative treatment of 
humans. However, more research is needed to verify the molecular mechanism and 
long-term effects of each tannin type.
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Abstract

Chronic constipation, a common condition, can have remarkably negative 
effects on a patient’s quality of life. Recent research has identified factors that may 
influence the prognosis of chronic constipation and suggests the need for adequate 
therapy. However, the major obstacles in this field were: (1) a small number of 
therapeutic options, (2) no clear diagnostic criteria, and (3) no effective method to 
collect information form the patients. These were due to the fact that bowel move-
ment patterns vary widely among individuals, and also the functional constipation, 
including irritable bowel syndrome, is difficult to be distinguished from the chronic 
constipation. Recently, it has been demonstrated that the Rome IV diagnostic 
criteria of functional constipation and the Bristol stool form scale are useful for the 
objective evaluation and recording of stool. Based on these developments, and the 
increase of newly developed medicines the therapy for the constipation is signifi-
cantly changing and therefore, if conventional therapy for chronic constipation is 
ineffective, switching of medicines is possible. Therefore, clinicians should update 
the information of these newly developed drugs available in clinics and diagnostic 
criteria. For this purpose, in this chapter, we have summarized the perspective on 
the current paradigm of treatment for chronic constipation focusing on recently 
introduced therapeutic drugs.

Keywords: chronic constipation, Rome IV diagnostic criteria, secretagogues, 
lubiprostone

1. Introduction

Many reports describe a high prevalence of constipation worldwide. For exam-
ple, a survey conducted in North America by Higgins et al. reported prevalence 
rates of 12–19%, particularly among older populations [1]. Generally, research sug-
gests that constipation reduces the patient’s quality of life (QOL) to a level compa-
rable with the negative effects of allergy or inflammatory bowel disease [2]. Despite 
these negative characteristics, however, a clear overview of chronic constipation has 
not yet been established.
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The Rome IV diagnostic criteria, which were revised in 2016, are often used to 
evaluate functional constipation. However, these diagnostic criteria exclude irritable 
bowel syndrome (IBS), a prevalent condition (7–21%) that exists on a continuous 
spectrum with functional constipation. Notably, IBS and functional constipation 
may be associated with predominant symptoms such as abdominal pain or bloat-
ing, which are not necessarily predominant in all cases of constipation [3]. This 
suggests that IBS and functional constipation often overlap in real-world scenarios 
[4]. Furthermore, the diagnosis of chronic constipation, which often involves the 
appraisal of symptoms (including QOL measures), and associated therapies appear 
to be incomplete.

In addition to the lack of diagnostic and treatment methodology, the Japan 
Collaborative Cohort Study found evidence suggesting that a low bowel movement 
frequency increases the risks of cardiovascular disease (CVD), such as stroke and 
ischemic myocardial infarction, and of related mortality. The same study also found 
a high incidence of CVD among laxative users in Japan [5, 6]. Therefore, the effect 
of constipation indicates an increasingly poor prognosis. In this chapter, we review 
the present clinical practices targeting constipation and discuss newly introduced 
therapeutic drugs for constipation, such as secretagogues, which have recently 
yielded medical advances. With this review, we aim to prevent a perspective on the 
future treatment of chronic constipation.

2. Definition of constipation

Individual bowel movement patterns (including constipation) vary widely 
and are easily affected by many factors, including changes in the diet, living 
environment, mental status, and time course [7, 8]. Additionally, physicians and 
patients may hold different understandings of constipation. Consequently, the 
term “constipation” may encompass a broad spectrum of symptoms and situ-
ations. Despite these differences, constipation can be adequately defined as a 
status in which comfortable defecation is impossible, in accordance with many 
international clinical practice guidelines and review articles, as well as the Rome 
IV criteria [4, 9, 10].

3. Chronic constipation, including chronic functional constipation  
and IBS

Constipation can be roughly classified as acute or chronic, each of which can be 
further divided according to an organized or functional pathogenic mechanism. 
However, this chapter will discuss specifically chronic functional constipation in 
adult patients and its deleterious effects on the long-term QOL. Previously, the 
Rome III criteria were used to diagnose chronic functional constipation when a 
stringent definition is required for research purposes. In May 2016, however, the 
revised Rome IV criteria were published [10] (Table 1). Notably, these updated 
criteria include the requirement of other symptoms associated with difficulty of 
defecation and incompleteness of evacuation, as well as symptoms associated with 
constipation, and do not diagnose chronic functional constipation based on the 
frequency of bowel movements alone. Of note, these criteria require the exclusion 
of IBS prior to a diagnosis of chronic functional constipation (Table 2). However, 
this condition overlaps with IBS in many clinical cases. Accordingly, we recom-
mend that in actual clinical settings, cases in which a patient’s continued inability 
to defecate comfortably that has deleterious effects on daily life should be managed 
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as chronic constipation, even if the Rome IV criteria are not fulfilled [4]. Later, we 
discuss the diagnosis and management of chronic constipation, including chronic 
functional constipation and IBS.

3.1 Alarming symptoms associated with chronic constipation

Particular attention should be given to the management of constipation associ-
ated with alarming symptoms, which may correlate with a poor outcome due to the 
required therapy for an underlying disease or surgically treated condition. Patients 
with alarming symptoms should be further scrutinized and subjected to additional 
diagnostic testing before treatment is administered for constipation. Potentially 
alarming symptoms may include a change in stool caliber, heme-positive stool, 
iron-deficiency anemia, obstructive symptoms, an age of >50 years with no his-
tory of colon cancer screening, recent onset of constipation, rectal bleeding, rectal 
prolapse, and weight loss [9–11]. Such symptoms should be considered an indica-
tion for colonoscopy.

3.2 Secondary constipation

Secondary constipation should be excluded prior to a diagnosis of functional 
or chronic constipation due to IBS, as underlying high-risk diseases and etiologies 
must be identified [4, 10, 11]. Secondary constipation can be subdivided coarsely 
into drug-induced and symptomatic cases. Consequently, a diagnostic interview for 
chronic constipation should inquire about the time of onset, duration of disease, 
frequency of bowel movements, consistency of stool, symptoms associated with 

Diagnostic criteriaa for functional constipation (FC)

1. Must include 2 or more of the following:b

a. Straining during more than one-fourth (25%) of defecations
b. Lumpy or hard stools (Bristol Stool Form Scale: BSFS 1-2) more than one-fourth (25%) of defecations
c. Sensation of incomplete evacuation more than one-fourth (25%) of defecations
d. Sensation of anorectal obstruction/blockage more than one-fourth (25%) of defecations
e. Manual maneuvers to facilitate more than one fourth (25%) of defecations (e.g., digital evacuation, 

support of the pelvic floor)
f. Fewer than 3 spontaneous bowel movements per week

2. Loose stools are rarely present without the use of laxatives
3. Insufficient criteria for irritable bowel syndrome

aCriteria fulfilled for the last 3 months with symptom onset at least 6 months prior to diagnosis.
bFor research studies, patients meeting criteria for Opioid-Induced Constipation (OIC) should not be given a diagnosis 
of FC because it is difficult to distinguish between opioid side effects and other causes of constipation. However, 
clinicians recognize that these 2 conditions might overlap.

Table 1. 
The diagnostic criteria for functional constipation: This criteria is cited from “Mearin et al. [10]”.

Diagnostic criteriaa for irritable bowel syndrome

Recurrent abdominal pain, on average, at least a day per week in the last 3 months, associated with 2 or more of 
the following criteria:
1. Related to defecation
2. Associated with a change in frequency of stool
3. Associated with a change in form (appearance) of stool

aCriteria fulfilled for the last 3 months with symptom onset at least 6 months before diagnosis.

Table 2. 
The diagnostic criteria for irritable bowel syndrome: This criteria is cited from “Mearin, et al. [10]”.



Constipation

92

The Rome IV diagnostic criteria, which were revised in 2016, are often used to 
evaluate functional constipation. However, these diagnostic criteria exclude irritable 
bowel syndrome (IBS), a prevalent condition (7–21%) that exists on a continuous 
spectrum with functional constipation. Notably, IBS and functional constipation 
may be associated with predominant symptoms such as abdominal pain or bloat-
ing, which are not necessarily predominant in all cases of constipation [3]. This 
suggests that IBS and functional constipation often overlap in real-world scenarios 
[4]. Furthermore, the diagnosis of chronic constipation, which often involves the 
appraisal of symptoms (including QOL measures), and associated therapies appear 
to be incomplete.

In addition to the lack of diagnostic and treatment methodology, the Japan 
Collaborative Cohort Study found evidence suggesting that a low bowel movement 
frequency increases the risks of cardiovascular disease (CVD), such as stroke and 
ischemic myocardial infarction, and of related mortality. The same study also found 
a high incidence of CVD among laxative users in Japan [5, 6]. Therefore, the effect 
of constipation indicates an increasingly poor prognosis. In this chapter, we review 
the present clinical practices targeting constipation and discuss newly introduced 
therapeutic drugs for constipation, such as secretagogues, which have recently 
yielded medical advances. With this review, we aim to prevent a perspective on the 
future treatment of chronic constipation.

2. Definition of constipation

Individual bowel movement patterns (including constipation) vary widely 
and are easily affected by many factors, including changes in the diet, living 
environment, mental status, and time course [7, 8]. Additionally, physicians and 
patients may hold different understandings of constipation. Consequently, the 
term “constipation” may encompass a broad spectrum of symptoms and situ-
ations. Despite these differences, constipation can be adequately defined as a 
status in which comfortable defecation is impossible, in accordance with many 
international clinical practice guidelines and review articles, as well as the Rome 
IV criteria [4, 9, 10].

3. Chronic constipation, including chronic functional constipation  
and IBS

Constipation can be roughly classified as acute or chronic, each of which can be 
further divided according to an organized or functional pathogenic mechanism. 
However, this chapter will discuss specifically chronic functional constipation in 
adult patients and its deleterious effects on the long-term QOL. Previously, the 
Rome III criteria were used to diagnose chronic functional constipation when a 
stringent definition is required for research purposes. In May 2016, however, the 
revised Rome IV criteria were published [10] (Table 1). Notably, these updated 
criteria include the requirement of other symptoms associated with difficulty of 
defecation and incompleteness of evacuation, as well as symptoms associated with 
constipation, and do not diagnose chronic functional constipation based on the 
frequency of bowel movements alone. Of note, these criteria require the exclusion 
of IBS prior to a diagnosis of chronic functional constipation (Table 2). However, 
this condition overlaps with IBS in many clinical cases. Accordingly, we recom-
mend that in actual clinical settings, cases in which a patient’s continued inability 
to defecate comfortably that has deleterious effects on daily life should be managed 

93

The Management of Constipation: Current Status and Future Prospects
DOI: http://dx.doi.org/10.5772/intechopen.83467

as chronic constipation, even if the Rome IV criteria are not fulfilled [4]. Later, we 
discuss the diagnosis and management of chronic constipation, including chronic 
functional constipation and IBS.

3.1 Alarming symptoms associated with chronic constipation
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ated with alarming symptoms, which may correlate with a poor outcome due to the 
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alarming symptoms may include a change in stool caliber, heme-positive stool, 
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tory of colon cancer screening, recent onset of constipation, rectal bleeding, rectal 
prolapse, and weight loss [9–11]. Such symptoms should be considered an indica-
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Diagnostic criteriaa for functional constipation (FC)

1. Must include 2 or more of the following:b

a. Straining during more than one-fourth (25%) of defecations
b. Lumpy or hard stools (Bristol Stool Form Scale: BSFS 1-2) more than one-fourth (25%) of defecations
c. Sensation of incomplete evacuation more than one-fourth (25%) of defecations
d. Sensation of anorectal obstruction/blockage more than one-fourth (25%) of defecations
e. Manual maneuvers to facilitate more than one fourth (25%) of defecations (e.g., digital evacuation, 

support of the pelvic floor)
f. Fewer than 3 spontaneous bowel movements per week

2. Loose stools are rarely present without the use of laxatives
3. Insufficient criteria for irritable bowel syndrome

aCriteria fulfilled for the last 3 months with symptom onset at least 6 months prior to diagnosis.
bFor research studies, patients meeting criteria for Opioid-Induced Constipation (OIC) should not be given a diagnosis 
of FC because it is difficult to distinguish between opioid side effects and other causes of constipation. However, 
clinicians recognize that these 2 conditions might overlap.

Table 1. 
The diagnostic criteria for functional constipation: This criteria is cited from “Mearin et al. [10]”.

Diagnostic criteriaa for irritable bowel syndrome

Recurrent abdominal pain, on average, at least a day per week in the last 3 months, associated with 2 or more of 
the following criteria:
1. Related to defecation
2. Associated with a change in frequency of stool
3. Associated with a change in form (appearance) of stool

aCriteria fulfilled for the last 3 months with symptom onset at least 6 months before diagnosis.

Table 2. 
The diagnostic criteria for irritable bowel syndrome: This criteria is cited from “Mearin, et al. [10]”.
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constipation, and the presence of concrete situations of dyschezia (e.g., abdominal 
pain and/or bloating, sensation of incomplete evacuation, need for manual maneu-
vers to facilitate defecation, and evacuation time). A clinical history, including 
lifestyle factors and dietary fiber and fluid intake, should also be taken. A systemic 
physical examination that includes a digital rectal examination (palpation for 
gastrointestinal mass, anorectal inspection to assess fecal impaction, stricture, rectal 
prolapse, rectocele, paradoxical or nonrelaxing puborectalis activity, and rectal 
mass), laboratory analyses (complete blood counts, biochemical profile, calcium 
and glucose levels, and thyroid function tests) and colonoscopy is also required to 
exclude secondary constipation. In summary, underlying diseases and drug-affected 
constipation should be considered in an evaluation of chronic constipation.

3.2.1 Underlying diseases

The diagnosis and treatment of underlying diseases is very important in the 
management of chronic constipation. Underlying diseases that may cause chronic 
constipation are listed below [9]:

Mechanical obstruction: colorectal tumor, diverticulosis, stricture, external 
compression from tumor/other structures, large rectocele, megacolon, postopera-
tive abnormalities, and anal fissure.

Neurological disorders/neuropathy: autonomic neuropathy, cerebrovascular 
disease, cognitive impairment/dementia, depression, multiple sclerosis, Parkinson’s 
disease, and spinal cord pathology.

Endocrine/metabolic conditions: chronic kidney disease (CKD), dehydration, 
diabetes mellitus, heavy metal poisoning, hypercalcemia, hypermagnesemia, 
hyperparathyroidism, hypokalemia, hypomagnesemia, hypothyroidism, multiple 
endocrine neoplasia II, and porphyria.

Gastrointestinal disorders and local painful conditions: IBS, abscess, anal fissure, 
fistula, hemorrhoids, levator ani syndrome, megacolon, proctalgia fugax, rectal 
prolapse, rectocele, and volvulus.

Myopathies: amyloidosis, dermatomyositis, scleroderma, and systemic sclerosis.
Dietary causes: dieting, fluid depletion, low fiber intake, anorexia, dementia, and 

depression.
Other causes: cardiac disease, degenerative joint disease, and immobility.

3.2.2 Drug-induced constipation

When evaluating a case of chronic constipation, the patient’s current profile of 
medicine use must be understood precisely and considered during further treat-
ment. A list of drugs that may cause chronic constipation is provided below [9].

Prescription drugs: antidepressants, antiepileptics, antihistamines, antiparkinson 
drugs, antipsychotics, antispasmodics, calcium channel blockers, diuretics, mono-
amine oxidase inhibitors, opiates, sympathomimetics, tricyclic antidepressants, and 
statins.

Self-medication (i.e., over-the-counter drugs): antacids (containing aluminum and 
calcium), antidiarrheal agents, calcium and iron supplements, and nonsteroidal 
anti-inflammatory drugs.

4. Diagnostic approaches to the treatment of chronic constipation

An interview based on the diagnostic criteria (Table 1) for functional consti-
pation is useful when planning treatment for chronic constipation. The simple 
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and objective Bristol stool form scale, which is used worldwide, is particularly 
useful for enabling an evaluation and record of the stool form and thus elucidat-
ing an individual patient’s defecation status [12, 13]. When possible, the patient 
should maintain a stool diary that includes the number of bowel movements per 
day and stool consistency (Bristol stool form types 1–7, Figure 1) for approxi-
mately 1 week. This record is also useful for evaluating symptoms and sensations 
(e.g., sensation of incomplete evacuation, abdominal pain, and/or bloating) after 
evacuation [4].

The Bristol scale can also be used to estimate the colonic transit time. 
Currently, cases of functional constipation are categorized as normal-transit, 
slow-transit, or defecatory rectal evacuation disorder [10]. A previous histologi-
cal analysis reported that slow-transit constipation results from a reduction in 
Cajal cells [14], suggesting that this type is caused by a decrease in the statuses of 
lower postprandial phasic responses (e.g., the disappearance of bowel peristalsis) 
[15]. Other research indicates that defecatory rectal evacuation disorders are 
caused by functional failures (e.g., pelvic floor line coordination disturbance) 
[16]. Although Bristol stool form types 1 and 2 can be attributed to slower transit 
constipation and types 6 and 7 are characteristic of rapid transit constipation 
[17], patients who meet the diagnostic criteria for functional constipation often 
exhibit characteristics of slow colonic transit constipation [18]. Still, the diagnosis 
of defecatory rectal evacuation disorders does not require diagnostic colonic and 
anorectal testing [19].

An improved QOL is among the most important goals of treatment for chronic 
constipation. Accordingly, various questionnaires are useful during the processes of 
diagnosis and treatment (see Section 5). If initial conservative medical management 
does not cure chronic constipation, additional measures such as the balloon expul-
sion test [8, 20, 21], manometric assessment [20], defecography [22], and radio-
opaque marker testing of the whole-gut transit time should be considered [23]. 
Additional tests may also be performed, although the availability may be limited to 
certain medical centers or countries. Accordingly, interinstitutional cooperation is 
important.

Figure 1. 
The Bristol Stool Form Scale: This scale is a useful tool to evaluate stool and can evaluate colonic transit time
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and objective Bristol stool form scale, which is used worldwide, is particularly 
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should maintain a stool diary that includes the number of bowel movements per 
day and stool consistency (Bristol stool form types 1–7, Figure 1) for approxi-
mately 1 week. This record is also useful for evaluating symptoms and sensations 
(e.g., sensation of incomplete evacuation, abdominal pain, and/or bloating) after 
evacuation [4].
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Currently, cases of functional constipation are categorized as normal-transit, 
slow-transit, or defecatory rectal evacuation disorder [10]. A previous histologi-
cal analysis reported that slow-transit constipation results from a reduction in 
Cajal cells [14], suggesting that this type is caused by a decrease in the statuses of 
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[16]. Although Bristol stool form types 1 and 2 can be attributed to slower transit 
constipation and types 6 and 7 are characteristic of rapid transit constipation 
[17], patients who meet the diagnostic criteria for functional constipation often 
exhibit characteristics of slow colonic transit constipation [18]. Still, the diagnosis 
of defecatory rectal evacuation disorders does not require diagnostic colonic and 
anorectal testing [19].

An improved QOL is among the most important goals of treatment for chronic 
constipation. Accordingly, various questionnaires are useful during the processes of 
diagnosis and treatment (see Section 5). If initial conservative medical management 
does not cure chronic constipation, additional measures such as the balloon expul-
sion test [8, 20, 21], manometric assessment [20], defecography [22], and radio-
opaque marker testing of the whole-gut transit time should be considered [23]. 
Additional tests may also be performed, although the availability may be limited to 
certain medical centers or countries. Accordingly, interinstitutional cooperation is 
important.
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5. Self-reported questionnaires for diagnostic purposes

Questionnaire-based self-report measures can be classified by the type of QOL 
evaluation and type of constipation severity quantitation. Various methods are 
currently advocated, although further progress in this area is needed [24]. The 
questionnaires most frequently mentioned in a literature search via the PubMed 
database are shown below.

5.1 Evaluation of severity of constipation

Constipation scoring system (CSS) [25]. The CSS comprises eight questionnaire 
items to assess the frequency of bowel movements, difficult or painful evacuation, 
completeness of evacuation, abdominal pain, time per attempt, type of assistance 
(including laxatives, digitation, or enemas), number of unsuccessful attempts 
at evacuation in a 24-h period, and duration of constipation. All but one item are 
scored on a 5-point Likert scale (range: 0–4); the type of assistance, including 
laxatives, is scored on a 3-point scale (range: 0–2). A cutoff score of 15 is used to 
indicate constipation.

Patient assessment of constipation symptoms (PAC-SYM) [26]. The PAC-SYM was 
validated for the assessment of chronic functional constipation in 216 adult patients 
in the USA. This tool includes 12 items to assess abdominal, rectal, and stool fac-
tors. The items are scored on a 5-point Likert scale (range: 0–4), with a score of 4 
indicating the worst symptom severity. The total possible scores for the PAC-SYM 
range from 0 to 48, and no diagnostic cutoff score has been reported. This question-
naire has a 7-point Likert scale for four items of abdominal symptoms and three 
items of rectal symptoms (e.g., abdominal pain, bloating, and rectal burning) from 
no discomfort to very severe discomfort.

5.2 QOL evaluation tool

Gastrointestinal symptom rating scale (GSRS) [27]. The GSRS is a questionnaire 
comprising 15 items intended to address common gastrointestinal symptoms. The 
scale can be completed by the patient within approximately 5 min, and the items are 
scored on a 7-point Likert scale ranging from no discomfort to very severe discom-
fort. For evaluation purposes, a mean scale score is calculated for the equivalent of 
items (e.g., heart burn, nausea, and abdominal pain), and a high score indicates 
more severe symptoms.

Patient assessment of constipation quality of life (PAC-QOL) [28]. The PAC-QOL 
is a simple self-reported questionnaire used to measure the patient’s QOL associated 
with constipation, including daily behavioral and therapeutic aspects relevant to 
constipation during the previous 2 week period. The PAC-QOL comprises 28 items 
divided into four subscales that address the patient’s worries/concerns relevant to 
constipation, physical discomfort, psychosocial discomfort, and satisfaction. The 
items are scored on a 5-point scale, and a higher score indicates a lower QOL. The 
original edition was developed in English and has since been translated into many 
languages.

6. Practical treatment

In this section, we aim to provide an overview of the various available treat-
ments for chronic constipation for which the details have been published. Patient 
education is a very important first step in the therapeutic management of chronic 
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constipation [3]. Patients should be instructed to consume an adequate quantity of 
dietary fiber (total fiber intake: 20–30 g/day), set a routine of regular toilet time 
after mealtimes, and take an on-defecation position involving elevation of the lower 
limbs. If such measures are ineffective, an oral fiber supplement, such as psyllium 
(up to 30 mg/day in divided doses) may be attempted [29].

Drug therapy should be initiated if the above-described lifestyle modifications 
fail to treat chronic constipation, and this should be accompanied by an assess-
ment of bowel movements every 2–4 weeks to determine the therapeutic effects. 
Generally, osmotic laxatives (e.g., lactulose, lactitol, mannitol, and sorbitol) are 
administered initially as these are cost-effective and have few adverse effects [18, 
30]. Although saline laxatives (e.g., magnesium sulfate) are frequently admin-
istered in Japan, these drugs are not widely accepted worldwide and have only 
been evaluated clinically in small-scale randomized controlled trials (RCTs) [31]. 
Furthermore, patients with renal failure face the risk of serious hypermagnesemia 
consequent to the use of magnesium sulfate [32]. However, this drug should be con-
sidered, given its low cost and abundant use in Japan. Polyethylene glycol laxatives 
(17–34 g/day) should also be considered, as many RCTs have indicated that these 
agents are more effective than lactulose [33, 34].

If chronic constipation remains unresolved by the above therapies, newer 
medicines should be considered. Recent years have seen the rapid development of 
novel agents such as secretagogues (e.g., lubiprostone and linaclotide). However, 
as the availability and indications of these new drugs for chronic constipation vary 
among countries, all medical treatment for chronic constipation should comply 
with national clinical practice guidelines or guiding principle. Finally, surgical or 
biofeedback treatment should be considered for cases of chronic constipation that 
cannot be resolved with medication and patients with defecatory rectal evacuation 
disorders [35, 36].

7. New therapeutic drugs for chronic constipation

The extensive development of novel drugs for chronic constipation has led to 
variability in the potential applications among countries. For example, neither 
secretagogues (e.g., plecanatide) nor serotonergic enterokinetic agents (e.g., 
prucalopride and selective 5-hydroxytryptamine receptor agonists) have been 
approved for use in Japan. Below, we comment mainly on the new therapeutic drugs 
for chronic constipation that have been authorized for use in Japan.

7.1 Lubiprostone

Various studies have analyzed lubiprostone, the most well-developed one of the 
newer class of drugs. The mechanism of action of this constipation-targeting drug 
is interesting. Lubiprostone is a selective type-2 chloride channel (ClC-2 channel) 
activator. This biogenic bicyclic fatty acid was developed by Cuppoletti and Ueno 
for the treatment of chronic constipation and has been approved for use worldwide 
after the initial authorization for manufacturing and marketing in the US and 
Japan. [37, 38] Lubiprostone is the first clinically applied secretagogue, and accord-
ingly, a broad range of clinical experience is associated with this drug. Moreover, the 
mechanism of action of this drug has been analyzed in much greater detail relative 
to secretagogues introduced subsequently. Specifically, this drug activates ClC-2 
channels expressed in the apical membranes of intestinal epithelial cells and exerts 
its laxative function by inducing the secretion of intestinal fluids. The ability of 
lubiprostone to improve constipation symptoms has been validated through RCTs 
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constipation [3]. Patients should be instructed to consume an adequate quantity of 
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after mealtimes, and take an on-defecation position involving elevation of the lower 
limbs. If such measures are ineffective, an oral fiber supplement, such as psyllium 
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Drug therapy should be initiated if the above-described lifestyle modifications 
fail to treat chronic constipation, and this should be accompanied by an assess-
ment of bowel movements every 2–4 weeks to determine the therapeutic effects. 
Generally, osmotic laxatives (e.g., lactulose, lactitol, mannitol, and sorbitol) are 
administered initially as these are cost-effective and have few adverse effects [18, 
30]. Although saline laxatives (e.g., magnesium sulfate) are frequently admin-
istered in Japan, these drugs are not widely accepted worldwide and have only 
been evaluated clinically in small-scale randomized controlled trials (RCTs) [31]. 
Furthermore, patients with renal failure face the risk of serious hypermagnesemia 
consequent to the use of magnesium sulfate [32]. However, this drug should be con-
sidered, given its low cost and abundant use in Japan. Polyethylene glycol laxatives 
(17–34 g/day) should also be considered, as many RCTs have indicated that these 
agents are more effective than lactulose [33, 34].

If chronic constipation remains unresolved by the above therapies, newer 
medicines should be considered. Recent years have seen the rapid development of 
novel agents such as secretagogues (e.g., lubiprostone and linaclotide). However, 
as the availability and indications of these new drugs for chronic constipation vary 
among countries, all medical treatment for chronic constipation should comply 
with national clinical practice guidelines or guiding principle. Finally, surgical or 
biofeedback treatment should be considered for cases of chronic constipation that 
cannot be resolved with medication and patients with defecatory rectal evacuation 
disorders [35, 36].

7. New therapeutic drugs for chronic constipation

The extensive development of novel drugs for chronic constipation has led to 
variability in the potential applications among countries. For example, neither 
secretagogues (e.g., plecanatide) nor serotonergic enterokinetic agents (e.g., 
prucalopride and selective 5-hydroxytryptamine receptor agonists) have been 
approved for use in Japan. Below, we comment mainly on the new therapeutic drugs 
for chronic constipation that have been authorized for use in Japan.

7.1 Lubiprostone

Various studies have analyzed lubiprostone, the most well-developed one of the 
newer class of drugs. The mechanism of action of this constipation-targeting drug 
is interesting. Lubiprostone is a selective type-2 chloride channel (ClC-2 channel) 
activator. This biogenic bicyclic fatty acid was developed by Cuppoletti and Ueno 
for the treatment of chronic constipation and has been approved for use worldwide 
after the initial authorization for manufacturing and marketing in the US and 
Japan. [37, 38] Lubiprostone is the first clinically applied secretagogue, and accord-
ingly, a broad range of clinical experience is associated with this drug. Moreover, the 
mechanism of action of this drug has been analyzed in much greater detail relative 
to secretagogues introduced subsequently. Specifically, this drug activates ClC-2 
channels expressed in the apical membranes of intestinal epithelial cells and exerts 
its laxative function by inducing the secretion of intestinal fluids. The ability of 
lubiprostone to improve constipation symptoms has been validated through RCTs 
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[39], which reported the maintenance of efficacy throughout a 48-week adminis-
tration period with no significant side effects [40].

Lubiprostone promotes the secretion of intestinal fluid by activating ClC-2 channels. 
Upon absorption from the small intestine, lubiprostone is degraded immediately to 
an inactive metabolite. Therefore, the effects of this drug are tissue selective, and 
few side effects have been observed. In the small intestine, lubiprostone activates 
the ClC-2 channels expressed on mucosal epithelial cells to promote the transport 
of chloride ions from the visceral lumen and concomitant countertransport of 
cations into the lumen. This activity induces a difference in the local osmotic pres-
sure across the epithelial cell membrane, and the resulting secretion of intestinal 
fluid expedites defecation [41, 42]. As the expression of the ClC-2 channel is not 
expected to vary according to age, sex, or race, lubiprostone may be effective in 
elderly patients with constipation.

Clinical usefulness of lubiprostone for chronic constipation. As mentioned above, 
multiple RCTs have validated the effectiveness of lubiprostone for chronic con-
stipation [39] and demonstrated a both sustained efficacy and a lack of serious 
adverse effects during a 48-week period of administration. The most common side 
effects of this drug include nausea (frequency: 19.8%), diarrhea (9.7%), abdominal 
distension (6.9%), headache (6.9%), and abdominal pain (5.2%) [40]. Recently, 
the mechanism of action of lubiprostone as a therapeutic drug for constipation was 
investigated in detail (see below.) Notably, a study based on a questionnaire regard-
ing QOL, work productivity, and lifestyle impairment found that lubiprostone 
improved both symptoms related to chronic constipation and the patients’ QOL 
[43]. In a phase 3 trial, Fukudo et al. found that long-term lubiprostone adminis-
tration was associated with an average increase in the average spontaneous bowel 
movement (SBM) number per week and an improved QOL among Japanese patients 
with chronic idiopathic constipation [44]. In a randomized, double-blind, placebo-
controlled trial of the effects of lubiprostone on chronic idiopathic constipation in 
diabetic patients, Christie et al. found that this drug reduced the colon transit time 
and increased the SBM number safely and effectively [45].

Parkinson’s disease: Parkinson’s disease is a very common neurodegenerative 
disorder characterized by motility disturbances. Constipation occurs very fre-
quently in affected patients and is a predictor of the onset of movement disorder. 
Constipation appears as a symptom prior to more obvious signs of parkinsonism 
before disappearance of dopamine cells in substantia nigra. Accordingly, clini-
cians should consider the early detection of a movement disorder when evaluating 
cases of constipation. In a double-blind RCT of the efficacy and tolerability of 
lubiprostone in patients with Parkinson’s disease with constipation, Ondo et al. 
concluded that the drug was well tolerated and effective when administered for a 
short duration [46].

Efficacy of lubiprostone for CKD: Mishima et al. demonstrated clearly that 
lubiprostone could inhibit an exacerbation of adenine-induced CKD by altering 
the intestinal environment or intestinal flora. That study suggested that in a patient 
with CKD, the intestinal tract acts as a conduit for uremic toxin excretion that is 
comparable with hemodialysis and urine. Lubiprostone may, therefore, be a novel 
therapeutic drug for CKD [47].

Protective effects on the small intestine and “leaky gut syndrome.” The small intes-
tine serves as a barrier for the selective transport of molecules in and out of the 
gastrointestinal tract. Failure of this barrier function renders the patient unable 
to absorb the nutrient for use as energy and can enable the transport of microbial 
pathogens and harmful chemical substances into the interior of the body. This state 
is known as the “leaky gut syndrome” and is thought to induce various diseases, 
including gastrointestinal diseases (e.g., inflammatory bowel disease), allergies, 
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diabetes, connective tissue diseases, and liver diseases [48]. Therefore, the preven-
tion of leaky gut syndrome would be therapeutically valuable.

No currently available therapeutic drug can improve abnormal intestinal tract 
permeability in humans. However, Moeser et al. revealed that lubiprostone not only 
promotes the secretion of intestinal fluid by activating ClC-2 channels but also 
protects and restores injured small intestinal mucosa [49]. The mechanism underly-
ing the restoration of tight junctions in the mucosa remains unknown, although the 
ClC-2 channel was found to play an important role in restoring the tight-junction 
structure and barrier function in a mouse model of colitis [48]. Furthermore, Kato 
et al. demonstrated that lubiprostone could improve intestinal permeability in 
humans [50]. Although these research findings require validation, lubiprostone 
appears to be a promising treatment for leaky gut syndrome.

Anti-inflammatory effect. Experimentally, lubiprostone was shown to prevent 
indomethacin-induced intestinal disease through a mechanism dependent on the 
prostaglandin EP4 receptor subtype in male Sprague-Dawley rats. This effect might 
suppress excessive intestinal motility and promote intestinal fluid secretion, while 
controlling bacterial invasion and inducible nitric-oxide synthase/tumor necrosis 
factor alpha expression, the main pathological events of intestinal disease. However, it 
is difficult to understand how the protective effect of lubiprostone would rely on the 
direct activation of the cystic fibrosis transmembrane regulator/ClC-2 channel [51].

Promotion of mucin secretion. Lubiprostone has been shown to promote mucin 
secretion in the small intestinal mucosa via a prostaglandin-like action and thus 
maintain digestive function [51]. Lubiprostone might also promote the intestinal 
transit of feces by providing lubrication and could thus improve the likelihood of 
comfortable defecation [52, 53].

Lubiprostone in clinic. A previous report indicated a correlation of Munchausen 
syndrome with the overuse of stimulant laxatives [54], which presents a chal-
lenge regarding dependence on these drugs. We, therefore, investigated whether 
lubiprostone administration would facilitate a reduction in the dose of a continu-
ously administered stimulant laxative. In real clinics, we have shown the successful 
reduction or cessation of the stimulant laxative (e.g., sodium picosulfate, senna) 
in more than 50% of cases (n = 21) within 6 months of administering lubiprostone 
(manuscript in preparation). Notably, no further medications were needed in these 
cases. These clinical experiences suggested us that the lubiprostone may be useful 
not only for the symptom itself but also for the reduction of stimulant laxatives 
leading to the safe and cost effective treatment of constipation.

7.2 Linaclotide

Linaclotide is a newly developed therapeutic drug for chronic constipation and 
constipation-predominant IBS. This drug is absorbed at low levels and has few 
adverse effects, of which the main complaint is diarrhea [55]. This peptide drug 
comprises 14 amino acids and acts by binding to the guanylate cyclase C (GC-C) 
receptor expressed on intestinal epithelial cells, which promotes the secretion of 
fluids into the intestinal lumen. The GC-C receptor is associated with bodily fluid 
and ionic homeostasis, bowel movements, and relief from afferent pain signaling 
and is thus considered a therapeutic target for chronic constipation and constipa-
tion-predominant IBS [56].

When compared with placebo, linaclotide yielded excellent results in terms 
of the reduction in abdominal pain and increase in complete SBMs at 12 weeks 
after the initial first administration [57]. Furthermore, linaclotide was associ-
ated with a significant increase in the average QOL score relative to placebo in a 
questionnaire-based survey [58]. A cost-effectiveness analysis study revealed that 
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[39], which reported the maintenance of efficacy throughout a 48-week adminis-
tration period with no significant side effects [40].
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to absorb the nutrient for use as energy and can enable the transport of microbial 
pathogens and harmful chemical substances into the interior of the body. This state 
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lenge regarding dependence on these drugs. We, therefore, investigated whether 
lubiprostone administration would facilitate a reduction in the dose of a continu-
ously administered stimulant laxative. In real clinics, we have shown the successful 
reduction or cessation of the stimulant laxative (e.g., sodium picosulfate, senna) 
in more than 50% of cases (n = 21) within 6 months of administering lubiprostone 
(manuscript in preparation). Notably, no further medications were needed in these 
cases. These clinical experiences suggested us that the lubiprostone may be useful 
not only for the symptom itself but also for the reduction of stimulant laxatives 
leading to the safe and cost effective treatment of constipation.

7.2 Linaclotide

Linaclotide is a newly developed therapeutic drug for chronic constipation and 
constipation-predominant IBS. This drug is absorbed at low levels and has few 
adverse effects, of which the main complaint is diarrhea [55]. This peptide drug 
comprises 14 amino acids and acts by binding to the guanylate cyclase C (GC-C) 
receptor expressed on intestinal epithelial cells, which promotes the secretion of 
fluids into the intestinal lumen. The GC-C receptor is associated with bodily fluid 
and ionic homeostasis, bowel movements, and relief from afferent pain signaling 
and is thus considered a therapeutic target for chronic constipation and constipa-
tion-predominant IBS [56].

When compared with placebo, linaclotide yielded excellent results in terms 
of the reduction in abdominal pain and increase in complete SBMs at 12 weeks 
after the initial first administration [57]. Furthermore, linaclotide was associ-
ated with a significant increase in the average QOL score relative to placebo in a 
questionnaire-based survey [58]. A cost-effectiveness analysis study revealed that 
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the less expensive linaclotide yielded equivalent patient satisfaction to that achieved 
with lubiprostone [59]. As chronic constipation overlaps partially with constipa-
tion-predominant IBS, linaclotide may greatly expand the treatment options for 
constipation. Although linaclotide has been prescribed widely at our hospital at an 
appropriate once-daily dosage of 0.5 mg, we presume that many physicians may 
initiate this drug at a daily dosage of 0.25 mg to avoid adverse effects.

7.3 Elobixibat

Bile acids are synthesized from cholesterol in the liver and secreted to the 
duodenum, where they play an essential role in lipid digestion and absorption. 
Upon reaching the terminal ileum, bile acids are absorbed solely by the ileal bile 
acid transporter (IBAT) expressed only in the terminal ileum [60]. Here, 95% of 
the bile acids are reabsorbed through the portal system and are reconjugated and 
reexcreted into bile by hepatocytes in an enterohepatic cycle that occurs 2–15 times 
daily. Unabsorbed bile acids are transported to the colon, where they encourage 
the secretion of water into the large bowel lumen and thus promote large bowel 
movement [61, 62]. Accordingly, the administration of ursodeoxycholic acid or the 
occurrence of ileal diseases that enable the transport of excess amounts of bile acids 
to the large bowel can cause diarrhea [60].

The drug elobixibat specifically inhibits the IBAT required for bile acid reab-
sorption and is thus commercially available as the first IBAT inhibitor. Through its 
inhibitory actions, elobixibat increases the entry of bile acids into the large bowel 
and thus promotes evacuation. When administered orally, this drug is absorbed 
at low levels; accordingly, it has few adverse effects and is considered safe [63]. In 
Japan, elobixibat is administered orally at a once-daily dosage of 10 mg before a 
meal. However, the usage of this drug may vary among countries and should be 
confirmed carefully. To date, elobixibat has been used in only seven cases at our 
hospital in the short time since it has been licensed. Although only two patients 
have used this drug continuously for at least 2 months, all treated patients have 
achieved complete SBM. Elobixbat appears to act simultaneously as a stool softener 
and laxative stimulant. We expect that the use of this drug will increase.

7.4 Naldemedine

Naldemedine, a peripherally acting μ-opioid receptor antagonist, was developed 
as a therapeutic drug for opioid-induced constipation and is approved in the US 
and Japan [64]. This new class medication showed important therapeutic effect in 
improving opioid-induced constipation without reducing the efficacy of opioid 
drugs because it selectively targets the peripheral μ-opioid receptor as demonstrated 
in two-phase 3 trials [65, 66]. Therefore, although opioid-induced constipation 
has been initially treated with conventional laxatives, however, based on these 
evidences, naldemedine is expected to become a leading therapy for cases using 
opioids. Recently, we are switching to naldemedine to manage the constipation 
in cases using opioid, and approximately one-third of patients using opioids have 
been treated with naldemedine and showed the safe and effective bowel movement 
(manuscript in preparation).

8. Conclusion

To improve the QOL in the cases suffered with chronic constipation, the appro-
priate therapeutic intervention is essential. With the rise in the therapeutic options 
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and its real world data, and the objective assessment methods, its treatment is 
dramatically changing. It is obvious that the correct diagnosis excluding the emer-
gent situation is essential; however, the physicians need to update the information 
for these newly developed medicines useful for constipation and switch from the 
conventional agents for better QOL.

As the appropriate use of these new agents under various conditions remains 
uncertain, therefore, the accumulation of the clinical information, real-world data 
are necessary. For this purpose, this review overviewed the symptoms, diagnosis, 
and medicines available to date. We hope that these informations are useful for phy-
sicians treating patients and that various pathophysiological studies will elucidate 
the correct use of these new anticonstipation agents.

Furthermore, we hope that the development of a more ideal questionnaire 
will enable effective decisions regarding the most effective treatment for chronic 
constipation.
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