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Diagnostic and Therapeutic
Approaches to Patients 
with Constipation

INTRODUCTION

Constipation is a common symptom, and up to
20% of the world’s population suffers from
chronic constipation, with over 60 million

patients in North America (1). This represents a sig-
nificant economic burden, with an average estimated
cost for the evaluation of a patient with constipation in
North America at $2,752 (2). In the United States,
diagnostic workup for constipation has been estimated

to cost more than two billion dollars annually (3). The
prevalence of constipation increases with age, espe-
cially over the age of 65 years (1,4,5). In order to
appropriately tailor treatment for patients, it is impor-
tant to understand the symptom pattern, and patho-
physiologic subtypes of constipation. 

DEFINITION AND CLASSIFICATION 
OF CONSTIPATION 
Physicians have traditionally defined constipation in
terms of decreased stool frequency with constipation
represented by less than 3 bowel movements per week.
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However, patients describe a variety of symptoms to
describe constipation—hard stools, small stools,
straining to have a bowel movement, feeling of incom-
plete evacuation, and occasionally, use of digital
maneuvers to assist defecation (6). The following are
different classifications of constipation:

Symptom Based Classification
Using symptom based criteria, an international panel
of experts have classified constipation into Functional
Constipation and Irritable Bowel Syndrome–Constipa-
tion (IBS-C) (7). Functional Constipation has been
described as a “functional bowel disorder that presents
as persistently difficult, infrequent, or seemingly
incomplete defecation, which do not meet IBS crite-
ria,” with less than three bowel movements per week
(7). Diagnostic criteria for Functional Constipation
according to the Rome III guidelines (7,8) are shown
in Table 1. 

Functional constipation is further classified into
slow transit constipation and functional defecation dis-
orders (outlet obstruction) (8). Diagnostic criteria for
functional defecation disorders according to Rome III
guidelines are shown in Table 2. Functional defecation
disorders are further classified into two categories: 
a. Dyssynergic defecation (paradoxical contraction or

inadequate relaxation of the pelvic floor muscles
during attempted defecation), and 

b. Inadequate defecatory propulsion (inadequate
propulsive forces during attempted defecation).
Diagnostic criteria for these disorders according to
Rome III guidelines are shown in Table 2. 

Pathophysiology Based Classification
Chronic constipation can be divided into three cate-
gories based on the underlying pathophysiology: a)
Slow transit constipation; b) Evacuation disorders; c)
Functional constipation (9–11).

Slow Transit Constipation (STC) 
This term refers to slower than normal movement of
contents from the proximal to the distal colon and rec-
tum (12). Slow transit constipation is related to pri-
mary dysfunction of colonic smooth muscle (myopa-

thy) or its innervation (neuropathy), or both (10). Stud-
ies have confirmed that patients with STC exhibit sig-
nificantly impaired phasic colonic motor activity (13),
gastro-colonic and morning waking responses,
although the diurnal variation of colonic motility is
preserved (10). Periodic motor activity in the recto-
sigmoid area is increased, serving as a brake for
colonic food propulsion (14). Additionally, there is a
significant decrease, not only in the number of high
amplitude propagated contractions (HAPC) but also of
the velocity of propagation and amplitude, leading to
premature abortion of these waves in constipated
patients (10,13,14).

Evacuation Disorders 
This group includes structural abnormalities such as
rectocele, rectal prolapse, intussusception, excessive
perineal descent, sensory dysfunction and dyssynergic
defecation. Patients with dyssynergic defecation
demonstrate failure of rectoanal coordination. Based
on manometric characteristics, three types of dysfunc-
tion have been recognized (15) (Figure 1). Phenotypic
variability has also been described using anorectal
manometry and functional pelvic MRI(16). Many
patients with dyssynergic defecation also have slow
transit constipation (9). 
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Table 1
Diagnostic Criteria for Functional Constipation*

1. Must include two or more of the following:
a. Straining during at least 25% of defecations
b. Lumpy or hard stools at least 25% of defecations
c. Sensation of incomplete evacuation at least 25% 

of defecations
d. Sensation of anorectal obstruction/blockage at 

least 25% of defecations
e. Manual maneuvers to facilitate at least 25% of

defecations (e.g. digital evacuation, support of the
pelvic floor)

f. Fewer than three defecations per week
2. Loose stools are rarely present without the use of 

laxatives
3. There are insufficient criteria for IBS

*Criteria fulfilled for the last 3 months with symptom onset at
least 6 months prior to diagnosis

(continued from page 30)



Functional Constipation 
This group includes patients with chronic constipation
but with normal colonic transit and pelvic floor func-
tion. Many of these patients have irritable bowel syn-
drome, and there have been recent insights into the
underlying pathophysiology of this group of patients
(17). The symptoms of constipation may arise sec-
ondary to other conditions. These include metabolic
disturbances (hypercalcemia, hypothyroidism, diabetes
mellitus), medications (opiates, calcium channel block-
ers, antipsychotics, etc), neurologic disorders (Parkin-
sonism, spinal cord lesions) and primary diseases of the
colon (stricture, cancer, anal fissure, proctitis).

EVALUATION OF PATIENTS WITH CONSTIPATION 
A recent systematic review concluded that there is a
lack of well-designed studies that have assessed the
clinical utility of diagnostic procedures in adults with
chronic constipation (18). The American College of
Gastroenterology (ACG) Task Force recommended
that the routine use of a battery of diagnostic tests
should be avoided in patients with chronic constipation
and that the initial approach should be empiric treat-
ment (19). A step-wise approach to diagnosis may be
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Table 2
Diagnostic Criteria for Functional Defecation Disorders *

1. The patient must satisfy diagnostic criteria for 
functional constipation

2. During repeated attempts to defecate must have 
at least two of the following:
a. Evidence of impaired evacuation, based on balloon

expulsion test or imaging
b. Inappropriate contraction of the pelvic floor 

muscles (i.e., anal sphincter or puborectalis) or
less than 20% relaxation of basal resting sphincter
pressure by manometry, imaging or EMG

c. Inadequate propulsive forces assessed by 
manometry or imaging

* Criteria fulfilled for the last 3 months with symptom onset at
least 6 months prior to diagnosis

a. Dyssynergic Defecation
Inappropriate contraction of the pelvic floor or less
than 20% relaxation of basal resting sphincter 
pressure with adequate propulsive forces during
attempted defecation

b. Inadequate Defecatory Propulsion
Inadequate propulsive forces with or without 
inappropriate contraction or less than 20% relaxation
of the anal sphincter during attempted defecation

Figure 1. Normal defecation pattern and the 3 subtypes of dyssynergic defecation. 
a) Normal: note that a rise in the rectal pressure is coordinated with a drop in anal sphincter pressure or anal relaxation; 
b) Type I: the patient can generate an adequate pushing force (rise in intraabdominal and intrarectal pressure) along with a para-

doxical increase in the anal sphincter pressure; 
c) Type II: the patient is unable to generate an adequate pushing force (no increase in intrarectal pressure), but can exhibit a

paradoxical anal contraction, 
d) Type III: the subject can generate an adequate pushing force (increase in intrarectal pressure), but has absent or incomplete

(<20%) sphincter relaxation (i.e., no decrease in anal sphincter pressure).
(Reproduced with permission from Drs. Remes-Troche and Rao, Defecation disorders: neuromuscular aspects and treatment.
Curr Gastroenterol Rep, 2006;8(4):291–299.)
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beneficial and cost-effective and is commonly used in
clinical practice. 

History 
Initial evaluation should always include a detailed his-
tory, including an assessment of the duration and
severity of symptoms, any precipitating events, stool
frequency, stool consistency (Bristol stool form scale),
degree of straining during defecation, sensation of
incomplete evacuation and the need for digital disim-
paction of stool. Additionally, any history of ignoring
stool urges changes in lifestyle, and travel should be
elicited by the clinician. A dietary history should
include an assessment of fiber and fluid intake and the
timing of the day’s meals. Skipping breakfast may
deprive the colon of the colonic propulsion that occurs
during the morning waking period (20–22) and after a
meal (20,23,24). History and frequency of laxative use
should be reviewed. Obstetric, surgical and drug histo-
ries, along with a history of back trauma or neurologi-
cal problems should be elicited. 

Physical Examination 
Physical examination should include a detailed neuro-
logical exam to evaluate for signs of neuropathy and
other neurological problems. The abdomen must be
examined for masses or presence of stool in the left or
right lower abdominal quadrants. 

The anorectal area needs to be inspected for skin
excoriations, skin tags, anal fissures or hemorrhoids.
Scars from previous episiotomies or obstetric tears
should be noted. The perineal area should be stroked in
all quadrants with a cotton bud (Q-tip) to assess sensa-
tion and the anocutaneous reflex. Stroking the perineal
skin should normally activate a reflex that contracts
the external anal sphincter (“anal wink”). Absence of
this reflex suggests neuropathy. 

Digital rectal examination (DRE) should be per-
formed to evaluate for rectal strictures, stool in the rec-
tal vault and heme positive stool. The anal sphincter
tone should be assessed, both at rest and during
squeeze. Puborectalis muscle function can be assessed
during the squeeze; the muscle (which wraps around
the posterior anal canal at the anorectal junction)

should push the examiner’s finger anteriorly. A “bear
down” maneuver needs to be performed, during which
the patient attempts to simulate the act of defecation.
During this maneuver, the examiner should perceive
relaxation of the external anal sphincter along with
perineal descent. This mechanism may be abnormal in
functional defecation disorders (9). 

Blood Tests 
A complete blood count, serum electrolytes, calcium,
glucose and thyroid function studies are usually per-
formed during initial evaluation of constipation. There
is, however, no evidence to support or reject the utility
of these tests (18,19). 

Imaging Studies 
X-ray and barium enema: A plain abdominal X-ray or
abdominal obstruction series is frequently performed,
although its clinical utility has not been carefully stud-
ied. This X-Ray may indicate the amount of retained
stool in the colon or assess for partial obstruction.
There is little evidence to support or reject its use in
routine evaluation in adults with constipation. Barium
enemas are also of limited clinical utility as this study
cannot by itself exclude organic disease (18,19).

Defecography: Defecography can provide useful
information about the anatomy and can assess several
parameters of anorectal function (anorectal angle at
rest and during straining, perineal descent, anal diam-
eter, indentation of the puborectalis, amount of rectal
and rectocele emptying) (25,26). The technique is per-
formed by instilling approximately 150 cc of barium
paste into the rectum and recording video fluoroscopic
images while the subject attempts to evacuate in the
sitting position (27). However, the clinical utility of
this test may be marginal because of lack of standard-
ized technique and normal values, radiation exposure
and availability of the test (13). 

Magnetic resonance imaging: Dynamic pelvic MRI
(MR defecography) is a newer modality that can
simultaneously evaluate global pelvic floor anatomy

(continued on page 36)
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and dynamic motion, to evaluate for rectocele, entero-
cele, rectal prolapse and other pelvic floor dysfunc-
tions (28–30). Although this technique provides excel-
lent temporal resolution and soft tissue contrast with-
out radiation exposure, it is limited by higher costs,
lack of standardization, and availability. 

Colonoscopy/Sigmoidoscopy 
The American Society of Gastrointestinal Endoscopy
(ASGE) recommends colonoscopy in patients with
constipation only if they have rectal bleeding, heme-
positive stool, iron deficiency anemia, weight loss,
obstructive symptoms, recent onset of symptoms, rec-
tal prolapse or change in stool caliber, and in subjects
older than 50 years who have not previously had colon
cancer screening (31). In younger patients, a flexible
sigmoidoscopy may be sufficient to exclude distal dis-
ease. There is little evidence to support the routine use
of colonoscopy in the evaluation of patients with
chronic constipation without alarm symptoms (32).
Often, colonoscopy is performed as part of colon can-
cer screening in subjects older than 50 years of age.

Physiological Testing 
Patients with constipation and negative evaluations
and/or a lack of response to conventional therapy need
physiological testing to define the underlying patho-
physiology and facilitate targeted treatment (11,18,19).

Colonic transit study: Colonic transit can be objec-
tively assessed using two general methods: 1) inges-
tion of radiopaque markers followed by x-rays of the
abdomen taken at variable times, or 2) by using
radioisotopes and scintigraphy (18,33). 

The radio-opaque marker colonic transit study is
widely available, inexpensive, and reproducible (17).
The test is typically performed by administering a sin-
gle capsule containing 24 plastic markers (Sitzmarks,
Konsyl Pharmaceuticals, Fort Worth, Texas) on day 1
and by obtaining a plain abdominal x-ray on day 6
(18,34). Retention of >5 markers in the colon on day 6
is considered to be abnormal and indicative of slow
transit constipation (Figure 2). A diffuse distribution
throughout the colon may suggest slow transit
throughout the entire colon (colonic inertia) whereas
localization of retained markers in the left lower quad-
rant may suggest pelvic floor dyssynergia. The admin-
istration of multiple capsules at different days has also
been used, mainly for research purposes, but the inter-
pretation of these techniques is variable and its the
validity has been questioned (18) .

(continued from page 34)
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Figure 2A. Normal colon transit study (<5 markers on 
day 6).

Figure 2B. Abnormal colon transit study (>5 markers on
day 6).

Example of colonic transit study: A single sitz marker cap-
sule with 24 markers was taken on day 1 and a single X-ray
was obtained on day 6 (120 hrs later). Panel A shows nor-
mal transit and Panel B shows slow colonic transit. 
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Colonic transit scintigraphy is a noninvasive
method of quantitative evaluation of total and regional
colonic transit (33,35). This technique involves oral
administration of an isotope (111 In or 99Tc), either in
a solid egg sandwich meal with water, encapsulated in
a capsule together with a test meal. Anterior and poste-
rior gamma camera images are obtained at specified
time points over two to four days. Scintigraphic studies
have been validated, reliable, and are reproducible for
assessment of colonic transit. However, they are expen-
sive, time consuming and are performed only in a few,
tertiary care centers. Newer non-invasive technologies
such as the SmartPill—a pH and pressure recording
capsule that can provide an assessment of both gastric
transit time (36) and colon transit time, may find wider
use in the future.

Anorectal manometry: Anorectal manometry pro-
vides a comprehensive assessment of the pressure
activity in the rectum and anal sphincter region
together with an assessment of rectal sensation, rec-
toanal reflexes, and rectal compliance (37–39).

The equipment needed for anorectal manometry
includes four essential components: a probe, a pressure
recording device (amplifier/recorder, pneumo-
hydraulic pump, pressure transducers), a device for dis-
playing the recording (monitor, printer or chart
recorder) and a data storage facility (computer, chart
recorder) (40). 

Several maneuvers can be performed during
anorectal manometry but the following are especially
useful in the evaluation of chronic constipation (40): 

a. Resting anorectal sphincter pressure (difference
between the intrarectal pressure and the maximum
anal sphincter pressure at rest). 

b. Attempted defecation (rectal and anal sphincter
responses during attempted defecation). The
maneuver is used to measure the intrarectal pres-
sure, the residual anal pressure and the percentage
anal relaxation. During attempted defecation, there
is normally an increase in the intrarectal pressure
and a decrease in the intra-anal pressure (Figure 1).
Alternatively, there may be a paradoxical increase,
or absent relaxation or incomplete relaxation of the
anal sphincter pressure (Figure 1) (37,38,41). 

c. Recto-anal inhibitory reflex (presence or absence of
anal sphincter relaxation during rectal balloon dis-
tension to 50 cc). This maneuver examines the
integrity of the myenteric plexus between the rec-
tum and anal canal and is typically absent in
Hirschsprung’s disease (40). 

d. Rectal sensation (first sensation, desire to defecate and
maximum tolerable volume during graded rectal bal-
loon distensions in increments of 10cc). 

Balloon expulsion test: This test provides an assess-
ment of an individual’s ability to expel from the rec-
tum a simulated stool—a nonlatex balloon filled with
50 cc of warm water, placed inside the rectum. The
inability to expel the balloon or the time to expel the
balloon is recorded (Normal range = 10 sec-3 min,
median = 50 sec) (38). This test evaluates a patient for
dyssynergic defecation (40,41). Failure to expel a bal-
loon suggests the possibility of dyssynergia. The
results of this test should be interpreted alongside the
results of other tests of anorectal function. 

Colonic manometry: Ambulatory colonic manometry
using solid-state probes and portable recorders pro-
vides reproducible and reliable information regarding
the pathophysiology of CC (13,37). Colonic manome-
try may facilitate the identification of myopathy, neu-
ropathy or normal colonic neuromuscular function on
the basis of manometric patterns and neurophysiologic
responses (37,42).

TREATMENT OF CONSTIPATION 
Initial therapy often includes recommendations to
patients for lifestyle modifications such as adequate
hydration and non-strenuous exercise, increased nat-
ural fiber intake, and dedicated time for bowel move-
ments, although there is only weak evidence to support
these measures (43). Other initial measures include
bulking agents (psyllium, methylcellulose), stool soft-
eners (docusate sodium), stimulant laxatives (senna,
bisacodyl), osmotic laxatives (milk of magnesia, lactu-
lose, sorbitol), and polyethylene glycol (PEG). Recent
systematic reviews have concluded that there is good
evidence to support the use of psyllium, lactulose,
polyethylene glycol (PEG) (Table 3) (19,44).

(continued from page 36)



Pharmacological Therapy 
Lactulose (Duphalac®, Solvay Pharmaceuticals Inc,
Marietta, GA), a commonly prescribed osmotic laxa-
tive, is broken down to lactic, formic and acetic acids
in the colon, increasing osmotic pressure and conse-
quently, an increase in stool water content. The usual
recommended dose is 15–45 mL (20 grams/30 mL)
orally 3–4 times daily, with a maximum dose of 40
grams/day. The main side effects include bloating,
diarrhea, epigastric pain, flatulence, nausea, vomiting
and rarely, hypernatremia and hypokalemia (45).
Three placebo controlled randomized studies have
shown increased stool frequency, improved stool con-

sistency and “success rate” with lactulose, when com-
pared to placebo (46–48).

Polyethylene glycol (Miralax®, Braintree Laborato-
ries, Braintree, MA; or Glycolax®, Kremers Urban,
Mequon, WI) is another commonly prescribed osmotic
laxative that acts by increasing luminal osmotic pressure
and stool water content. The usual dose is 17 grams per
day dissolved in 8 ounces of water, juice, soda, coffee,
tea. The main side effects include diarrhea, flatulence,
nausea, and abdominal cramps. There have been several
placebo controlled randomized studies that have shown
increased stool frequency and improved stool consis-
tency with PEG, when compared to controls (49–52).
Two other trials showed increased stool frequency, less
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Table 3
Evidence-based Summary for the Treatment of Constipation

Treatment modalities 
that are commonly Recommendation 
used for constipation level of evidence*

Bulking Agents
• Psyllium II B
• Calcium polycarbophil III C
• Bran III C
• Methycellulose III C

Osmotic Laxatives
• Lactulose II B
• PEG I A

Wetting Agents
• Dioctyl sulfosuccinate III C

Stimulant Laxatives
• Senna III C
• Bisacodyl III C

Others
• Tegaserod I A
• Lubiprostone I B

Biofeedback therapy for 
dyssynergic defecation I A

Surgery in the treatment of 
severe colonic inertia II B

*Grading of the level of evidence for studies and
their results

12. Good evidence (Level I)—consistent results
from well-designed, well-conducted studies.

13. Fair evidence (Level II)—results show benefit,
but strength is limited by the number, quality, or
consistency of the individual studies.

14. Poor evidence (Level III)—insufficient because
of limited number or power of studies, flaws in
their design or conduct.

• Grade A—good evidence in support of the use of a
modality in the treatment of constipation.

• Grade B—moderate evidence in support of the use
of a modality in the treatment of constipation. 

• Grade C—poor evidence to support a recommen-
dation for or against the use of the modality. 

• Grade D—moderate evidence against the use of
the modality.

• Grade E—good evidence to support a recommen-
dation against the use of a modality.

(Reproduced with permission from Drs. Remes-Troche
and Rao, Defecation disorders: neuromuscular aspects and
treatment. Curr Gastroenterol Rep, 2006;8(4):291-299.)
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straining and improved stool consistency with PEG,
when compared to lactulose (53,54).

Tegaserod (Zelnorm®, Novartis Pharmaceutical
Corp, East Hanover, NJ), a serotonin 5-HT4 receptor
agonist, that increases peristalsis and transit of the gas-
trointestinal tract, particularly of the colon. In patients
with chronic constipation, data have shown greater
rates of complete spontaneous bowel movement with
tegaserod, as well as significant improvements in stool
form and straining (55). The therapeutic benefit in
responders may be sustained for over a year (56). The
usual dose is 6 mg orally twice daily before meals. The
main side effects include diarrhea, dizziness, and
headache. Although ischemic colitis has been reported
with Tegaserod use, the rate is not significantly differ-
ent from the general population (57).

Drugs that stimulate secretion such as lubiprostone,
colchicine, and misoprostol may also be useful in con-
stipation (44). Lubiprostone (Amitiza®, Sucampo Phar-
maceuticals, Betheda, MD) is a bicyclic fatty acid that
selectively stimulates the type 2 chloride channels and
increases intestinal chloride, sodium and water secre-
tion. This increased fluid in the lumen secondarily pro-
motes peristalsis of the gastrointestinal tract with an
effect of promoting spontaneous bowel movements.
This medication has been recently approved for the
treatment of chronic constipation. The usual dose is 24
mcg orally twice daily with food. The most common
adverse events include headache, nausea, diarrhea,
abdominal pain, and distension. There is mixed evi-
dence to support the use if colchicine and misoprostol.

There are several agents being investigated for use
in patients with chronic constipation. Neurotrophin-3
is an agent that promotes the maturation of sensory
neurons and modulates synaptic transmission at the
neuromuscular junction. A 4-week, double-blind, con-
trolled trial of s.c. injection of 9 mg of neurotrophin-3
once per week improved symptoms, in particular, stool
frequency, stool consistency, and straining effort, and
accelerated colonic transit in patients with slow-transit
constipation (58). Another new agent, alvimopan is a
peripheral mu-opioid antagonist, that has been shown
to accelerate colon transit in patients on narcotic anal-
gesics. Interestingly, it also accelerated colon transit in
healthy volunteers (59), but its efficacy in patients with
chronic constipation has not yet been established.

A stepwise approach is recommended in the med-
ical treatment of constipation (12). The AGA guide-
lines on constipation (12) recommend a gradual
increase in fiber intake, followed by milk of magnesia
and stimulant laxatives if needed. Additional therapy
with lactulose or PEG can be considered if there is no
satisfactory clinical improvement. An alternative
approach is to consider the use of newer, gut selective,
FDA approved agents for chronic constipation such as
Tegaserod and Lubiprostone. Several of the agents act
by different mechanisms—the effects of one may com-
plement another. Currently, however, there is no data
from randomized trials supporting the use of combina-
tion therapy with any of the above agents. 

Biofeedback Therapy 
Biofeedback therapy uses a combination of diaphrag-
matic muscle training, simulated defecation, mano-
metric or EMG guided anal sphincter and pelvic mus-
cle relaxation, with a goal of improving recto-anal
coordination, sensory awareness and correcting
dyssynergia. Biofeedback is appropriate if there is
pelvic floor dyssynergia on conventional anorectal
manometry. Biofeedback does not appear to benefit
patients with slow-transit constipation. Randomized
controlled trials have shown that biofeedback therapy
is superior to sham biofeedback and standard medical
treatment (60)—diazepam or placebo pill (61) or con-
tinuous PEG therapy (62)—in the treatment of patients
with dyssynergic defecation (63). 

Surgery 
In a selected group of patients with refractory chronic
constipation due to slow colonic transit, subtotal colec-
tomy with ileorectal anastomosis can significantly
improve symptoms and quality of life (64,65). The main
complications include small bowel obstruction and ileus
(66). However, before considering surgery, it is important
to establish that the neuromuscular dysfunction is con-
fined to the colon and does not involve the stomach and
small bowel (67,68). Recent evidence suggests that
ambulatory colonic manometry can be very useful in
identifying patients with severe colonic neuropathy, who
are likely to benefit from surgery and others with more
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normal colonic function who will respond to aggressive
medical management (10). Therefore, patients consider-
ing surgical therapy for chronic constipation refractory to
medical therapy will need extensive evaluation, including
colon transit studies, anorectal and small bowel manom-
etry, gastric emptying studies, etc, to exclude upper gut
dysmotility and/or pseudoobstruction syndrome. Surgery
does not improve symptoms in patients with dyssynergic
defecation unless dyssynergia has been corrected (67,68).
In patients with slow colonic transit and dyssynergia,
colectomy with ileostomy should be performed (69) since
other procedures such as segmental resection, partial
colectomy or preservation of the cecum and ileocecal
valve have been shown to be associated with poor results. 

CONCLUSION 
This review provides the practicing gastroenterologist
with an overview and a step-wise approach to the eval-
uation and management of chronic constipation. It is
important to define and understand the various cate-
gories of constipation, based on symptoms and patho-
physiology. In this era of evidence based medicine, it is
possible to adopt a rational and cost-effective approach
to the evaluation of constipation. Medical treatment
should be tailored to the underlying etiology, based on
what is known about the efficacy of various therapies.
Patients who do not respond to medical treatment may
need specialized evaluation for pelvic floor dysfunction
and biofeedback therapy. Only rarely and in carefully
selected patients, is surgical therapy needed. ■

Acknowledgments
This work was supported in part by grant DK57100-
0441 from the National Institutes of Health, Bethesda
and in part by Department of Internal Medicine, 
University of Iowa Carver College of Medicine.

We thank Ms. Heidi Vekemans for secretarial
assistance.

References 
1. Higgins PD, Johanson JF. Epidemiology of constipation in North

America: a systematic review. Am J Gastroenterol, 2004;99:750-759.
2. Rantis PC,Jr., Vernava AM 3rd, Daniel GL, Longo WE. Chronic

constipation—is the work-up worth the cost? Dis Colon Rectum,
1997;40:280-286.

3. Dennison C, Prasad M, Lloyd A, Bhattacharyya SK, Dhawan R,
Coyne K. The health-related quality of life and economic burden of
constipation. Pharmacoeconomics, 2005; 23:461-476.

4. Talley NJ, Fleming KC, Evans JM, O’Keefe EA, Weaver AL, Zins-
meister AR, Melton LJ 3rd. Constipation in an elderly community:
a study of prevalence and potential risk factors. Am J Gastroenterol,
1996;91:19-25.

5. Sonnenberg A, Koch TR. Physician visits in the United States for
constipation: 1958 to 1986. Dig Dis Sci, 1989;34:606-611.

6. Rao SS, Mudipalli RS, Stessman M, Zimmerman B. Investigation
of the utility of colorectal function tests and Rome II criteria in
dyssynergic defecation (Anismus). Neurogastroenterol Motil,
2004;16:589-596.

7. Longstreth GF, Thompson WG, Chey WD, Houghton LA, Mearin
F, Spiller RC. Functional bowel disorders. Gastroenterology,
2006;130:1480-1491.

8. Bharucha AE, Wald A, Enck P, Rao S. Functional anorectal disor-
ders. Gastroenterology, 2006;130:1510-1518.

9. Rao SS, Welcher KD, Leistikow JS. Obstructive defecation: a failure
of rectoanal coordination. Am J Gastroenterol, 1998;93:1042-1050.

10. Rao SS, Sadeghi P, Beaty J, Kavlock R. Ambulatory 24-hour
colonic manometry in slow-transit constipation. Am J Gastroen-
terol, 2004;99:2405-2416.

11. Rao SS. Constipation: evaluation and treatment. Gastroenterol Clin
North Am, 2003;32: 659-683.

12. Locke GR 3rd, Pemberton JH, Phillips SF. American Gastroentero-
logical Association Medical Position Statement: guidelines on con-
stipation. Gastroenterology, 2000;119: 1761-1766.

13. Bassotti G, de Roberto G, Castellani D, Sediari L, Morelli A. Nor-
mal aspects of colorectal motility and abnormalities in slow transit
constipation. W J Gastroenterol, 2005;11:2691-2696.

14. Rao SS, Sadeghi P, Batterson K, Beaty J. Altered periodic rectal
motor activity: a mechanism for slow transit constipation. Neuro-
gastroenterol Motil, 2001;13:591-598.

15. Rao SS, Tuteja AK, Vellema T, Kempf J, Stessman M. Dyssyner-
gic defecation: demographics, symptoms, stool patterns, and quality
of life. J Clin Gastroenterol, 2004; 38:680-685.

16. Bharucha AE, Fletcher JG, Seide B, Riederer SJ, Zinsmeister AR.
Phenotypic variation in functional disorders of defecation. Gas-
troenterology, 2005;128:1199-1210.

17. Crowell MD, Harris L, Jones MP, Chang L. New insights into the
pathophysiology of irritable bowel syndrome: implications for
future treatments. Curr Gastroenterol Rep, 2005;7:272-279.

18. Rao SS, Ozturk R, Laine L. Clinical utility of diagnostic tests for
constipation in adults: a systematic review. Am J Gastroenterol,
2005;100:1605-1615.

19. Brandt LJ, Prather CM, Quigley EM, Schiller LR, Schoenfeld P,
Talley NJ. Systematic review on the management of chronic consti-
pation in North America. Am J Gastroenterol, 2005;100 Suppl
1:S5-S21.

20. Rao S. Colonic motor patterns in healthy humans: A 24 hour ambu-
latory study. Gastroenterology, 1998;114-A829.

21. Narducci F. Twenty four hour manometric recordings of colonic
motor activity in man. Gut, 1987;28:17-25.

22. Bassotti G. Manometric investigation of high amplitude propagated
contractile activity of the human colon. Am J Physiology,
1988;255:G660-G664.

23. Rao S. Is the gastro-colonic response influenced by the fat or car-
bohydrate content of a meal? Gastroenterology, 1996;110:A742.

24. Bazzocchi G. Postprandial colonic transit and motor activity in
chronic constipation. Gastroenterology, 1990;98:686-693.

25. Shorvon PJ, McHugh S, Diamant NE, Somers S, Stevenson GW.
Defecography in normal volunteers: results and implications. Gut,
1989;30:1737-1749.

26. Ekberg O MP, Bartram CI, Piloni V. Defecography (dynamic radi-
ological imaging and proctology). Gastroenterol Int, 1990;3:93–99.

27. Lembo A, Camilleri M. Chronic constipation. N Engl J Med,
2003;349:1360-1368.

28. Roos JE, Weishaupt D, Wildermuth S, Willmann JK, Marincek B,
Hilfiker PR. Experience of 4 years with open MR defecography:
pictorial review of anorectal anatomy and disease. Radiographics,
2002;22:817-832.

GI MOTILITY, A SERIES FROM THE AMS, SERIES #3

Diagnostic and Therapeutic Approaches to Patients with Constipation

(continued from page 44)



29. Fletcher JG, Busse RF, Riederer SJ, Hough D, Gluecker T, Harper
CM, Bharucha AE. Magnetic resonance imaging of anatomic and
dynamic defects of the pelvic floor in defecatory disorders. Am J
Gastroenterol, 2003;98:399-411.

30. Dvorkin LS, Hetzer F, Scott SM, Williams NS, Gedroyc W, Lun-
niss PJ. Open-magnet MR defaecography compared with evacua-
tion proctography in the diagnosis and management of patients with
rectal intussusception. Colorectal Dis, 2004;6:45-53.

31. Qureshi W, Adler DG, Davila RE, Egan J, Hirota WK, Jacobson
BC, Leighton JA, Rajan E, Zuckerman MJ, Fanelli R, Wheeler-Har-
baugh J, Baron TH, Faigel DO. ASGE guideline: guideline on the
use of endoscopy in the management of constipation. Gastrointest
Endosc, 2005;62:199-201.

32. Pepin C, Ladabaum U. The yield of lower endoscopy in patients
with constipation: survey of a university hospital, a public county
hospital, and a Veterans Administration medical center. Gastroin-
test Endosc, 2002;56:325-332.

33. Maurer AH, Parkman HP. Update on gastrointestinal scintigraphy.
Semin Nucl Med, 2006;36:110-118.

34. Nam YS, Pikarsky AJ, Wexner SD, Singh JJ, Weiss EG, Nogueras JJ,
Choi JS, Hwang YH. Reproducibility of colonic transit study in
patients with chronic constipation. Dis Colon Rectum, 2001;44:86-92.

35. Lin HC, Prather C, Fisher RS, Meyer JH, Summers RW, Pimentel
M, McCallum RW, Akkermans LM, Loening-Baucke V. Measure-
ment of gastrointestinal transit. Dig Dis Sci, 2005;50:989-1004.

36. Kuo B VN. Non-Invasive Simultaneous Measurement of Intra-
Luminal pH and Pressure, Gastric Emptying, and Upper GI
Manometry in Healthy Subjects. Neurogastroenterol Motil,
2004;16(5): 666.

37. Rao SS, Patel RS. How useful are manometric tests of anorectal
function in the management of defecation disorders? Am J Gas-
troenterol, 1997;92:469-475.

38. Rao SS, Hatfield R, Soffer E, Rao S, Beaty J, Conklin JL. Mano-
metric tests of anorectal function in healthy adults. Am J Gastroen-
terol, 1999;94:773-783.

39. Karlbom U, Lundin E, Graf W, Pahlman L. Anorectal physiology in
relation to clinical subgroups of patients with severe constipation.
Colorectal Dis, 2004;6:343-349.

40. Rao SS, Azpiroz F, Diamant N, Enck P, Tougas G, Wald A. Mini-
mum standards of anorectal manometry. Neurogastroenterol Motil,
2002;14:553-559.

41. Rao SS. Dyssynergic defecation. Gastroenterol Clin North Am,
2001;30:97-114.

42. Minguez M, Herreros B, Sanchiz V, Hernandez V, Almela P, Anon
R, Mora F, Benages A. Predictive value of the balloon expulsion
test for excluding the diagnosis of pelvic floor dyssynergia in con-
stipation. Gastroenterology, 2004;126:57-62.

43. Muller-Lissner SA, Kamm MA, Scarpignato C, Wald A. Myths and
misconceptions about chronic constipation. Am J Gastroenterol,
2005;100:232-242.

44. Ramkumar D, Rao SS. Efficacy and safety of traditional medical
therapies for chronic constipation: systematic review. Am J Gas-
troenterol, 2005;100:936-971.

45. Xing JH, Soffer EE. Adverse effects of laxatives. Dis Colon Rec-
tum, 2001;44:1201-1209.

46. Wesselius-De Casparis A, Braadbaart S, Bergh-Bohlken GE, Mim-
ica M. Treatment of chronic constipation with lactulose syrup:
results of a double-blind study. Gut, 1968;9:84-86.

47. Sanders JF. Lactulose syrup assessed in a double-blind study of
elderly constipated patients. J Am Geriatr Soc, 1978;26:236-239.

48. Bass P, Dennis S. The laxative effects of lactulose in normal and
constipated subjects. J Clin Gastroenterol, 1981;3 Suppl 1:23-28.

49. Corazziari E, Badiali D, Habib FI, Reboa G, Pitto G, Mazzacca G,
Sabbatini F, Galeazzi R, Cilluffo T, Vantini I, Bardelli E, Baldi F.
Small volume isosmotic polyethylene glycol electrolyte balanced
solution (PMF-100) in treatment of chronic nonorganic constipa-
tion. Dig Dis Sci, 1996;41:1636-1642.

50. Corazziari E, Badiali D, Bazzocchi G, Bassotti G, Roselli P, Mas-
tropaolo G, Luca MG, Galeazzi R, Peruzzi E. Long term efficacy,

safety, and tolerabilitity of low daily doses of isosmotic polyeth-
ylene glycol electrolyte balanced solution (PMF-100) in the treat-
ment of functional chronic constipation. Gut, 2000;46:522-526.

51. Cleveland MV, Flavin DP, Ruben RA, Epstein RM, Clark GE.
New polyethylene glycol laxative for treatment of constipation in
adults: a randomized, double-blind, placebo-controlled study.
South Med J, 2001;94:478-481.

52. Andorsky RI, Goldner F. Colonic lavage solution (polyethylene
glycol electrolyte lavage solution) as a treatment for chronic con-
stipation: a double-blind, placebo-controlled study. Am J Gas-
troenterol, 1990;85:261-265.

53. Freedman MD, Schwartz HJ, Roby R, Fleisher S. Tolerance and
efficacy of polyethylene glycol 3350/electrolyte solution versus
lactulose in relieving opiate induced constipation: a double-
blinded placebo-controlled trial. J Clin Pharmacol, 1997;37:904-
907.

54. Attar A, Lemann M, Ferguson A, Halphen M, Boutron MC,
Flourie B, Alix E, Salmeron M, Guillemot F, Chaussade S,
Menard AM, Moreau J, Naudin G, Barthet M. Comparison of a
low dose polyethylene glycol electrolyte solution with lactulose
for treatment of chronic constipation. Gut, 1999;44:226-230.

55. Johanson JF, Wald A, Tougas G, Chey WD, Novick JS, Lembo
AJ, Fordham F, Guella M, Nault B. Effect of tegaserod in chronic
constipation: a randomized, double-blind, controlled trial. Clin
Gastroenterol Hepatol, 2004;2:796-805.

56. Shetzline M DM, Bottoli I, Cohard-Radice M. Patients with
chronic constipation who respond to tegaserod after 4 weeks
maintain symptom improvement for over 13 months. Am J Gas-
troenterol, 2005;100(Suppl 7): S339.

57. Briefing document on Zelnorm (Tegaserod) for the FDA Joint GI
Drugs Advisory Committee and Drug Safety and Risk Manage-
ment Sub-Committee. July 14.

58. Parkman HP, Rao SS, Reynolds JC, Schiller LR, Wald A, Miner
PB, Lembo AJ, Gordon JM, Drossman DA, Waltzman L, Stam-
bler N, Cedarbaum JM. Neurotrophin-3 improves functional con-
stipation. Am J Gastroenterol, 2003;98:1338-1347.

59. Gonenne J, Camilleri M, Ferber I, Burton D, Baxter K, Keyashian
K, Foss J, Wallin B, Du W, Zinsmeister AR. Effect of alvimopan
and codeine on gastrointestinal transit: a randomized controlled
study. Clin Gastroenterol Hepatol, 2005;3:784-791.

60. Rao SS KK, Schulze KS. Biofeedback therapy for dyssynergic
constipation-randomized controlled trial. Gastroenterology,
2005;128: A-269.

61. Heymen S SY, Jones K. Randomized controlled trial shows
biofeedback to be superior to alternative treatments for patients
with pelvic floor dyssynergia-type constipation. Gastroenterol-
ogy, 2005;128: A-266.

62. Chiarioni G, Whitehead WE, Pezza V, Morelli A, Bassotti G.
Biofeedback is superior to laxatives for normal transit constipation
due to pelvic floor dyssynergia. Gastroenterology, 2006;130:657-
664.

63. Chiarioni G, Salandini L, Whitehead WE. Biofeedback benefits
only patients with outlet dysfunction, not patients with isolated
slow transit constipation. Gastroenterology, 2005; 129:86-97.

64. Wofford SA, Verne GN. Approach to patients with refractory con-
stipation. Curr Gastroenterol Rep, 2000;2:389-394.

65. Nyam DC, Pemberton JH, Ilstrup DM, Rath DM. Long-term
results of surgery for chronic constipation. Dis Colon Rectum,
1997;40:273-279.

66. Knowles CH, Scott M, Lunniss PJ. Outcome of colectomy for
slow transit constipation. Ann Surg, 1999;230:627-638.

67. Wexner SD, Daniel N, Jagelman DG. Colectomy for constipation:
physiologic investigation is the key to success. Dis Colon Rectum,
1991;34:851-856.

68. Pemberton JH, Rath DM, Ilstrup DM. Evaluation and surgical
treatment of severe chronic constipation. Ann Surg, 1991;214:403-
411; discussion 411-413.

69. Sagar PM PJ. Surgery of the colon and rectum. Churchill Living-
stone, 1997:671-679.

PRACTICAL GASTROENTEROLOGY • NOVEMBER 2006 47

GI MOTILITY, A SERIES FROM THE AMS, SERIES #3

Diagnostic and Therapeutic Approaches to Patients with Constipation


