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ABSTRACT

Constipation is a common gastrointestinal complaint that can cause significant
physical and psychosocial problems. It has been categorized as slow transit constipation,
normal transit constipation, and obstructed defecation. Both the definition and patho-
physiology of constipation are unclear, but attempts to describe each of the three types have
been made. Slow transit constipation, a functional colonic disorder represents �15 to 30%
of constipated patients. The theorized etiologies are disorders of the autonomic and enteric
nervous system and/or a dysfunctional neuroendocrine system. Slow transit constipation
can be diagnosed with a complete history, physical exam, and a battery of specific diagnostic
studies. Once the diagnosis is affirmed and medical management has failed, there are
several treatment options. Biofeedback, sacral nerve stimulation, segmental colectomy, and
subtotal colectomy with various anastomoses have all been used. Of those treatment
options, a subtotal colectomy with ileorectal anastomosis is the most efficacious with the
data to support its use.
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Objectives: After completion of this article, the reader should be familiar with the pathophysiology and surgical as well as nonsurgical

treatment options for colonic inertia.

DEFINITION
Arbuthnot Lane wrote the first description of the sur-
gical treatment for slow transit constipation in 1908.1

Since then, an accurate definition has been elusive.
One of the original and most widely accepted definitions
by Drossman et al, is two or fewer bowel movements per
week or straining at stool more than 25% of the time.2

The Rome criteria3 (Table 1) are an attempt at a
consensus definition of constipation. These criteria de-
scribe the symptoms of constipation as straining at bowel
movements, lumpy/hard stools, a sensation of incom-
plete evacuation, a sense of anorectal blockage, less than

three bowel movements per week, and the need for
manual maneuvers to aid evacuation. These criteria do
not aid in the differentiation of the three major types of
constipation: normal transit, slow transit, and obstructed
defecation.

The terminology, slow transit constipation, was
first coined in 1986,4 in a group of women who all
displayed slow total gut transit time with a normal caliber
colon in addition to a variety of other systemic symptoms.
A recent review demonstrated that slow transit constipa-
tion or colonic inertia has taken on several definitions
according to radiographic, scintigraphic, manometric,
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and miscellaneous studies and findings.5 In this review,
Bassotti et al defined colonic inertia as a severe functional
constipation in the absence of pelvic floor dysfunction
accompanied by radiographic evidence of delayed transit
with physiologic absence of colonic motor activity and no
response to pharmacologic stimulation during colonic
motility recording.

EPIDEMIOLOGY
It is difficult to determine the prevalence of slow transit
constipation. Most patients with constipation do not
have transit studies performed. A U.S. household survey
estimated that constipation effected 3% of the popula-
tion surveyed and an estimated 1.2% of visits to a
physician were made by patients with complaints of
constipation.6,7 One report estimates slow transit con-
stipation represents 15 to 30% of constipated patients.5

A retrospective review on 70 patients formally evaluated
for constipation found 27% had slow transit constipa-
tion.8 Another study of 731 woman using subjective
definitions and assessments for constipation found 37%
had delayed transit.9

PATHOPHYSIOLOGY
Dysmotility of the colon is the cause of slow transit
constipation, but the etiology and explanation of this
dysmotility is poorly understood. Many theories exist in
an attempt to explain constipation such as lack of fiber,
autonomic neuropathy, and disorders of both the enteric
nervous system and neuroendocrine system.10–20 The
interstitial cells of Cajal, the colonic pacemaker cells,
are required for normal colonic motility and aid in the
transfer of signals between nerves and muscles.21–24 Two
studies have shown that patients with slow transit con-
stipation have a decrease in the number of these
cells.12,21 The etiology of this decrease is still a mystery,
but the data points to a vital role of these cells in colonic

motility. In addition, abnormalities in the enteric nerv-
ous system in those with slow transit constipation have
been postulated. Several studies have found impaired
colonic contractile responses to both laxatives and
neurotransmitters.10,11 An electrophysiologic study
demonstrated significantly weaker or absent electrical
activity in the colons of subjects with colonic inertia.25

High-amplitude propagated contractions, responsible
for colonic mass migration, have also been found to be
decreased in number and duration.26,27 It has also been
observed that patients with slow transit constipation
have other associated motility/transit disorders of the
esophagus, stomach, small bowel, gall bladder, and
anorectum,13,16,18,28 thus lending more support to the
involvement of a dysfunctional enteric nervous system
in slow transit constipation. The role of the neuro-
endocrine system in those with slow transit constipa-
tion has been investigated and the results have been
conflicting. The levels of the pancreatic polypeptide
hormone family (pancreatic polypeptide, peptide YY,
and neuropeptide Y), serotonin, serotonin receptors,
serotonin cell density, vasoactive intestinal peptide,
substance P, and cholecystokinin have all been meas-
ured and found to be either elevated or decreased.29–31

This demonstrates that the neuroendocrine system is
abnormal, resulting in slow transit constipation; how-
ever, the type of abnormality varies on an individual
basis. Autonomic nervous system dysfunction has also
been proposed as a cause of slow transit constipation.
This is demonstrated by the development of slow
transit constipation in those who have undergone pelvic
surgery or have given birth.18–20

WORK-UP AND DIAGNOSIS
A thorough history and physical should be obtained
when evaluating a patient for constipation. Particular
attention should be paid to dietary fiber intake, endo-
crine or metabolic abnormalities, neurological disorders,
pharmacotherapy, and psychiatric disorders. The pa-
tient’s specific symptoms in conjunction with physiologic
testing will aid in differentiating between the various
types of constipation. Some symptoms to inquire about
are associated pain or blood, the presence of abdominal
bloating or distention, the frequency and time between
bowel movements, frequent straining, the sensation of
incomplete evacuation, and the need for digital manip-
ulation to assist a bowel movement. A valuable tool that
can be used in the work-up for constipation is the
Wexner constipation score32 (Table 2). The score
will help ascertain the severity of constipation and
will also aid in quantifying the success of any interven-
tion performed. Findings on digital rectal exam may
include anal stricture or mass, paradoxical contraction
of the puborectalis, nondescent of perineum, rectocele/
enterocoele, or uterine/vaginal prolapse.

Table 1 Rome II Criteria for Constipation3

Two or more of the following for at least 12 weeks (not

necessarily consecutive) in the preceding 12 months:

Straining during > 25% of bowel movements

Lumpy or hard stools for >25% of bowel movements

Sensation of incomplete evacuation for >25% of bowel

movements

Sensation of anorectal blockage for > 25% of bowel

movements

Manual maneuvers (digital evacuation, support of the

pelvic floor) to facilitate > 25% of bowel movements

Less than 3 bowel movements per week

Loose stools are not present, and there are insufficient

criteria for irritable bowel syndrome
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Once a complete history and physical has been
completed, laboratory studies should be obtained to aid
in the diagnosis of endocrine or metabolic abnormalities.
Then a colonoscopy should be performed to seek
intraluminal pathology as the cause of constipation.
In addition to colonoscopy a barium enema can help
identify a variety of colonic abnormalities such as a
redundant colon or extrinsic compression.

Then next step should be physiologic testing. The
various studies used in the evaluation of constipation will
be briefly mentioned here. Further details on these
physiologic studies can be read about in an earlier article
in this issue. The radiopaque marker method, first
described by Hinton,24 involves ingesting 24 markers
and taking an abdominal radiograph on day 3 and 5. The
distribution of the markers in the colon provides a
measure of colonic transit. A normal study should have
at least 80% of the markers eliminated by day 5. The
scintigraphic technique involves ingesting pellets labeled
with either technetium-99m or indium-111 and per-
forming a scan to identify the distribution of signal.
Scintigraphic techniques cannot only identify delayed
segmental colonic transit, but can also identify delayed
small bowel transit. Anal manometry is used to identify
those with Hirschsprung’s disease by the absence of the
rectoanal inhibitory reflex. Anal sphincter electromyog-
raphy is used to diagnose paradoxical contraction of the

puborectalis. Defecography can also identify paradoxical
contraction of the puborectalis in addition to rectocele,
enterocoele, internal intussusception, and perineal
descent.

MANAGEMENT
In those patients in which slow transit constipation
has been identified, medical management consisting of
dietary counseling, �25 to 30 g of fiber daily, various
cathartics, and/or enemas is appropriate. In addition,
pharmacologic therapy may be added to the treatment.
Colchicine and misoprostol have both been shown to
increase stool frequency and colonic transit.25,26 Eryth-
romycin, a motilin receptor agonist, can also stimulate
colonic motility.27 Prucalopride and tegaserod, both
5HT4 receptor agonists, increase colonic transit and
improve symptoms in constipated patients.29,33,34 If
both medical and pharmacological treatments fail, other
treatment modalities can be used. Biofeedback, sacral
nerve stimulation, and surgery are options with varying
levels of success. Slow transit constipation in combi-
nation with pelvic floor dyssynergia complicates the
treatment algorithm.

Biofeedback has traditionally been used and has
been successful in the treatment of constipation due to
pelvic floor dysfunction. It has been used in slow transit

Table 2 Wexner Constipation Score32

Constipation scoring system (minimum score 0; maximum score 30)

Frequency of bowel movements Score Pain: Abdominal Score

1–2 Times per 1–2 days 0 Never 0

2 Times per week 1 Rarely 1

Once per week 2 Sometimes 2

Less than once per week 3 Usually 3

Less than once per month 4 Always 4

Difficulty: Painful evacuation effort Time: minutes in lavatory per attempt

Never 0 Less than 5 0

Rarely 1 5–10 1

Sometimes 2 10–20 2

Usually 3 20–30 3

Always 4 More than 30 4

Completeness: Feeling incomplete evacuation History: Duration of constipation (year)

Never 0 0 0

Rarely 1 1–5 1

Sometimes 2 5–10 2

Usually 3 10–20 3

Always 4 More than 20 4

Failure: Unsuccessful attempts at evacuation per 24 hours Assistance: Type of assistance

Never 0 Without assistance 0

1–3 1 Stimulative laxatives 1

3–6 2 Digital assistance/enema 2

6–9 3

More than 9 4
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constipation only when it is associated with pelvic floor
dysfunction. There is no supporting evidence in a
randomized, controlled fashion with its use in isolated
slow transit constipation. Conflicting reports on the
normalization of transit time after biofeedback exist.35,36

Emmanuel et al37 reported not only improvement in
symptoms, but also an increase in transit, but the follow-
up period was only 5 months. Long-term success of
biofeedback also has conflicting data; some report poor
success of only 20 to 35% after 12 months,36,38 whereas
others report good success of 57 to 100% over 9 to
23 months.39,40

Sacral nerve stimulation has been used for many
years to treat urinary incontinence.41 Fecal incontinence
improved in this same patient population and thus a new
indication was found.42 Likewise, some patients with
sacral nerve stimulators had improvement in their con-
stipation. As a result, several studies have shown that
sacral nerve stimulation can not only increase pan-
colonic propagating pressure waves, but can also improve
the symptoms of constipation.43–46 As with biofeedback,
there is little randomized, controlled data to support its
use.44

Most of the successful data on the treatment of
slow transit constipation has been surgical. Various
methods have been used including antegrade colonic
enemas, subtotal colectomy with ileorectal or cecorectal
anastomosis, segmental colectomy, ileal pouch anal
anastomosis, and creation of a stoma. In recent years, a
laparoscopic approach to many of these procedures has
been attempted.

The antegrade colonic enema was first described
by Malone47 and has been used successfully in children.
Its use in adult constipation has come with mixed results.
A prospective study done by Rongen48 demonstrated an
improvement from one bowel movement per week to
one bowel movement per day in a cohort of 12 women.
Four ultimately needed a subtotal colectomy with two
ending up with permanent ileostomies. In a review of 32
patients who underwent antegrade colonic enemas, 88%
needed a revision and 59% needed reversal.49 After
36 months, 47% had satisfactory function.

In 1999, Knowles50 published a review of 32
articles written on the outcomes of surgery done for
slow transit constipation. The median satisfaction/suc-
cess rate was 86%, the median small bowel obstruction
rate was 18%, and the median reoperative rate was 14%.
The median number of bowel movements per day was
2.9. The percentage rate for incontinence was 14%, for
diarrhea 14%, for recurrent constipation 9%, for pain
41%, and for stoma 5%. Outcomes based on the type of
resection were better with the subtotal colectomy with
ileorectal anastomosis than with either subtotal colec-
tomy with cecorectal or ileosigmoid anastomosis.50 Pi-
karsky et al51 reported a high degree of satisfaction
among 30 patients who underwent subtotal colectomy

with ileorectal anastomosis after a mean follow-up of
106 months. The reoperative rate for small bowel ob-
struction was 10%, the mean number of bowel move-
ments was 2.5 per day, and the rate for both continued
cathartic use and the need for antidiarrheals was 6%.51

Multiple studies have reported significantly poorer out-
comes after subtotal colectomy in patients with concom-
itant small bowel dysmotility. The most common issues
were continued abdominal pain, bloating, constipation,
recurrent small bowel obstruction, or postoperative di-
arrhea.50,52,53

In a recent study by Fitzharris et al54 the quality of
life of 75 patients who underwent subtotal colectomy
was evaluated. Despite an improvement in their bowel
habits, their quality of life was adversely affected by
continued abdominal pain, postoperative incontinence,
or diarrhea. Postoperative complication rates were 17%
for lysis of adhesions, 4% needing permanent ileostomy,
and 7% needing anastomotic revision. There is limited
data on outcomes after a laparoscopic approach to sub-
total colectomy with ileorectal anastomosis. It has been
shown to improve bowel function, but it can be a
technically challenging procedure.55,56

Subtotal colectomy with antiperistaltic cecoproc-
tostomy has also been evaluated as a surgical option in an
attempt to alleviate postoperative symptoms. Sarli de-
scribes his technique57 and the rationale58 to preserve the
physiologic value of the ileum, ileocecal valve, and
cecum. In 2007, Marchesi et al59 reported on his series
of 43 subtotal colectomies with antiperistaltic cecorectal
anastomosis for slow transit constipation. Clinical out-
comes were available for 22 patients and quality of life
data were available for 17 patients with slow transit
constipation after a mean follow-up period of 72 months.
The data show that this procedure is comparable to
subtotal colectomy with ileorectal anastomosis with
regards to postoperative success, complications, and
quality of life. Iannelli reported the feasibility of this
procedure done laparoscopically on 4 patients with a
mean follow-up of 4.5 years.60 Despite the small number
of patients, the outcomes were good with no postoper-
ative obstructions, a mean of 2.5 bowel movements per
day, no incontinence, and no usage of antidiarrheals.

Another approach tried in an effort to reduce
the diarrhea and obstruction rates found after subtotal
colectomy with ileorectal anastomosis is segmental
colectomy. The theories behind this are similar to
cecoproctostomy in that the remaining colon can still
provide storage and absorptive capacity; in addition, a
smaller resection reduces the risk of adhesions and
potential small bowel obstruction.22 The reports on
the outcomes after segmental colectomy are conflict-
ing. Several studies reported very poor results after
segmental resection.50 Two studies have reported
much better results.61,62 After 2 years of follow-up,
25 of 28 patients undergoing segmental colectomy
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had continued improvement in their constipation and
symptoms. The 3 patients who continued to have
symptoms underwent subtotal colectomy with good
results.62 In Lundin et al,61 23 of 28 patients under-
going segmental colectomy had successful outcomes
with an increase in median bowel movements from 1 to
7 per week with a follow-up of 50 months. The
5 patients who failed segmental colectomy had im-
paired rectal sensory function on preoperative evalua-
tion, which has been found to correlate with a poor
outcome after ileorectal anastomosis.63,64 These re-
ports stress the critical role that a complete and
adequate preoperative evaluation has on the outcome
of the type of surgery performed.50,61,62

Others disagree about the critical role of preop-
erative evaluation stating that postcolectomy, the various
symptoms still persist in addition to the continued use of
cathartics and the necessity for additional surgery.65

Mollen et al65 showed that despite an adequate preop-
erative evaluation, at least 48% of patients still had
symptoms and 33% required further surgery. In contrast,
Ripetti, et al66 underscores the importance of the pre-
operative evaluation, reporting that the 15 patients who
underwent surgery for slow transit constipation had
improvement in the physical pain, emotional, psycho-
logical, and general health aspect of the SF-36 test. The
follow-up was 38 months and all but one patient had
daily bowel movements.

Restorative proctocolectomy with ileal pouch-
anal anastomosis (IPAA) has been used as both a
primary surgical procedure and as a salvage procedure
for slow transit constipation.67,68 As a primary proce-
dure, IPAA had a statistically significant improvement
in quality of life as measured by the Rand 36-item health
survey 1.0.67 Out of 15 patients undergoing IPAA, only
2 patients required pouch excision and the mean number
of bowel movements per day was 5. Postoperative
complications included 5 patients with small bowel
obstruction, one requiring operative intervention and
3 pouchvaginal fistulae, all needing endoanal advance-
ment flaps.67 As a salvage procedure, four of the eight

pouches were excised due to continued distension and a
feeling of incomplete evacuation.68

The treatment for coexisting slow transit consti-
pation and paradoxical contraction of the puborectalis is
ambiguous. A recent review by Wong et al22 outlines this
ambiguity. Some reports describe good success when
performing a subtotal colectomy first and then use
biofeedback in those patients who are still experiencing
obstructed defecation. On the other hand, mixed results
have come from those choosing to perform biofeedback
before subtotal colectomy.

CONCLUSION
Slow transit constipation can be a debilitating disease.
An extensive evaluation to identify other causes of
constipation must be performed. If medical management
fails, other options to surgery exist in the form of
biofeedback or sacral nerve stimulation. These modal-
ities are not supported by good evidence. Patients must
be informed that a successful surgical outcome cannot
always be predicted from preoperative evaluation. The
surgical procedure recommended and offered at our
institution to our patient population is the subtotal
colectomy with ileorectal anastomosis, which we often
perform laparoscopically. Our algorithm can be seen in
Fig. 1. As we have demonstrated, this procedure has
excellent long-term outcomes (up to 10 years) and
patients are quite satisfied with the results. In preoper-
ative consultation, we educate all of our patients that this
procedure is not perfect; the potential risks are an
approximate 20% chance of obstruction and a 5% chance
that laxatives or antidiarrheals may need to be used.
Other surgical procedures have limited and equivocal
data as does subtotal colectomy, but such procedures
can only be done after appropriate patient selection and
if the surgeon uses a sound technique, such as laparo-
scopic segmental colectomy or subtotal colectomy with
antiperistaltic cecoproctostomy. Segmental colectomy
may be a viable alternative in the future after scintig-
raphy becomes more widely used and accepted and

Figure 1 Algorithm for slow transit constipation.

150 CLINICS IN COLON AND RECTAL SURGERY/VOLUME 21, NUMBER 2 2008



prospective studiesdemonstrate outcomes equal to or
better than subtotal colectomy with ileorectal anastomo-
sis. Again, we choose not to perform these techniques
until more convincing data has been published. We
recommend biofeedback initially for our patients with
combined slow transit constipation and pelvic floor
dysfunction. If a good response to biofeedback is
demonstrated, we then proceed to subtotal colectomy.
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