
© 2009 Canadian Medical Association Can J Surg, Vol. 52, No. 2, April 2009 153

I
n systems that try to minimize hospital stay after abdominal surgery, one of
the principal limiting factors is the recovery of adequate bowel function,
which can delay discharge or lead to readmission. Postoperative ileus (POI)

is the term given to the cessation of intestinal function following surgery.
Although all surgical procedures put the patient at risk for POI, gastro-
intestinal tract surgeries in particular are associated with a temporary cessation
of intestinal function.

The duration of POI varies, lasting from a few hours to several weeks. Pro-
longed postoperative ileus, also known as pathologic postoperative ileus, can
be caused by a myriad of pathologic processes that are treated with limited
success by clinical and pharmacologic management. Studies of large adminis-
trative databases show that, on average, patients with a diagnosis of POI stay
5 days longer in hospital after abdominal surgery than patients without POI.1

Over the last decade, substantial efforts have been made to minimize the dura-
tion of POI, as there appears to be no associated physiologic benefit, and it is
currently the primary factor delaying recovery for most patients. In this re-
view, we define POI, describe the pathogenesis and briefly discuss clinical
management before detailing current pharmacologic management options.

DEFINITIONS

Postoperative ileus has been variably defined, but involves a temporary cessa-
tion of bowel function with a variable reduction in activity sufficient to pre-
vent effective transit of intestinal contents. Its pathogenesis is related to a
complex series of inter-relations among inhibitory neural reflexes, release of
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The duration of postoperative ileus following abdominal surgery is quite variable, and
prolonged postoperative ileus is an iatrogenic phenomenon with important influence
on patient morbidity, hospital costs and length of stay in hospital. Adequate treatment
for prolonged postoperative ileus is important to improve patient morbidity and clin-
ical efficiency. Both clinical and pharmacological management strategies have
improved rapidly over the last decade, and appropriate and timely management using
multimodal techniques should be used for optimal care. In this review, we define post-
operative ileus, describe the pathogenesis and briefly discuss clinical management
before detailing potential pharmacologic management options.

La durée de l’iléus postopératoire consécutif à une chirurgie abdominale est assez
variable, et l’iléus postopératoire prolongé est un phénomène iatrogène susceptible
d’exercer un impact important sur la morbidité, de même que sur les coûts et la durée
du séjour hospitalier. Il est important de traiter adéquatement l’iléus postopératoire
prolongé afin de réduire la morbidité et d’améliorer l’efficacité clinique. Les stratégies
de prise en charge, tant cliniques que pharmacologiques, se sont rapidement
améliorées depuis une dizaine d’années; une prise en charge appropriée et précoce
faisant appel à des techniques multimodales s’impose pour la prestation de soins opti-
maux. Dans la présente synthèse, nous définissons l’iléus postopératoire et nous en
décrivons brièvement la pathogenèse et le traitement, avant d’aborder plus en détail
les options pharmacothérapeutiques possibles.



neurotransmitters and inflammatory mediators, and endo-
genous and exogenous opioids.2 Until recently, there were
no standard descriptions of the appropriate duration of
POI, and studies have been inconsistent in their selection
of variables defining cessation of an ileus. A reasonable
working definition of POI is “the time from surgery until
the passage of flatus or stool while tolerating oral diet, if
appropriate.” The qualifier “if appropriate” is necessary
because some patients may not be offered an oral diet
owing to the type of surgery they undergo (e.g., duodenal
surgery, high jejunostomy) or because of complications
such as an enterocutaneous fistula. We have described tol-
eration of diet elsewhere3 as “tolerance of part or all of
3 successive meals without nausea or vomiting suggestive
of POI.”

Recently, a standardized definition of POI was proposed
at a consensus conference; the condition was defined as “a
transient cessation of co-ordinated bowel motility after
surgical intervention, which prevents effective transit of
intestinal contents and/or tolerance of oral intake.”1

A unique and important form of POI that becomes an
important clinical problem occurs when the symptoms are
absent or appear to resolve, but become evident 1 or more
days later. When this series of events transpires after the
patient has been discharged from hospital, it often presents
as cessation of flatus or stool, with bloating and/or nausea
and vomiting requiring readmission to rule out mechanical
small bowel obstruction and to assist with rehabilitation of
bowel function and symptomatic relief.

It is also important to be able to identify patients who
have POI that lasts long enough to be considered clinically
unacceptable or problematic. Although no standard defini-
tion exists, an example might be POI lasting longer than
5 days after laparotomy — although this would account for
about 40% of patients undergoing laparotomy in the
United States — or 3 days after laparoscopic surgery.1

Many surgeons consider that patients who have had no
bowel function after these time points are entering the
phase of clinically relevant prolonged POI. Three clinical
manifestations of POI have been described in the litera-
ture, and these are outlined in Table 1.

PATHOGENESIS

Normal bowel function requires the coordination of
gastrointestinal motility, mucosal transport and defecation
reflexes, and these actions are influenced by neurogenic,
inflammatory and pharmacologic mechanisms.1 Both
anesthesia and surgery alter the activity of these modifiers
and therefore may have profound effects on bowel motil-
ity. Limiting the effect of these altered pathways forms the
basis of many therapeutic options for decreasing the sever-
ity and duration of POI, and it is therefore necessary to
understand the pathogenesis before understanding treat-
ment options.1

Neurogenic mechanisms

Neurogenic mechanisms appear to play the most import-
ant role in early POI. Sympathetic stimulation inhibits
gastrointestinal motility, whereas parasympathetic activity
primarily stimulates it. After surgery, the sympathetic
system tends to be substantially more active than the
parasympathetic system, leading to decreased motility and
ileus.4 Nevertheless, it is clear that other mechanisms con-
tribute to prolonged POI.

Inflammatory mechanisms

Inflammatory mechanisms likely play an important role,
but the exact nature and extent of their involvement is
poorly understood.4 Investigators working with animal
models have proposed a causative link between migration
of leukocytes into the intestinal mucosa and gut paralysis.
This may be precipitated by direct intestinal manipula-
tion, particularly during open surgery. There are also
studies that suggest tissue trauma, which leads to the re-
lease of prostaglandins, nitric oxide and several cytokines,
including tumour necrosis factor-α, interleukin-1b and
interleukin-6, acts directly on the enteric nervous system
(ENS) and disrupts normal gastrointestinal motility.1

Pharmacologic mechanisms

Pharmacologic mechanisms have also been shown to play
an important role in prolonged POI through endogenous
and exogenous opioids to decrease gastrointestinal motor
activity.1,5 There are 3 distinct types of opioid receptors
found throughout the body and gastrointestinal system,
termed Δ, μ and κ, and the effect of an opioid on the
gastrointestinal tract is receptor-specific. It is thought that 
μ-opioid receptors play a central role in the regulation of
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Table 1. Types of postoperative ileus 

Type Condition Symptoms 

Panintestinal Large and small 
bowel dysmotility 

• Patient cannot tolerate oral diet and 
does not pass bowel movements or 
flatus 

• Patient later presents with vomiting, 
distension, crampy abdominal pain, with 
or without the passage of variable 
amounts of flatus, stool or diarrhea 

Upper GI Small bowel 
dysmotility  

• Patient may initially tolerate liquid diet 
and pass small amounts of flatus and 
stool 

• Patient may begin passing flatus or 
stool, but does not recover GI function 

• Patient cannot tolerate liquid diet; 
symptoms include nausea and vomiting, 
with or without distension 

Lower GI Large bowel 
dysmotility  

• Patient tolerates liquid diet without 
distension, nausea or vomiting 

• Patient passes no flatus or stool 

GI = gastrointestinal. 



bowel motility and have therefore become the target of
new therapeutic treatments.5

CLINICAL MANAGEMENT

Until recently, the treatment options available for prolonged
POI primarily consisted of nasogastric tube insertion, cor-
rection of electrolyte abnormalities and administration of
intravenous fluids. Several new studies have called into ques-
tion the efficacy of routine nasogastric tube placement for
prevention of suspected POI, and they suggest that this
common practice may actually prolong the duration of
POI.1 Early postoperative ambulation and feeding have both
been suggested as methods of decreasing the duration of
POI, but results from clinical trials have been conflicting.
More rigorously designed trials to investigate the true effects
are needed to draw stronger conclusions, but at this time
both techniques appear to be safe, and although early ambu-
lation does not appear to decrease the duration of POI,
starting a clear-liquid diet early after surgery probably does.1

The prevention of POI may be the most cost-effective,
time-effective and patient-centred approach to manage-
ment; however, no technique is currently available to pre-
vent ileus. Several strategies may be used to reduce the clin-
ical consequences of ileus, including minimizing intestinal
trauma during surgery, using midthoracic epidural anesthe-
sia and minimizing the need for opioids in pain manage-
ment — strategies that have all been shown to reduce the
risk of prolonged POI.1 A detailed discussion of the data
behind these techniques is outside the scope of this paper;
however, it should be noted that the pharmacologic tech-
niques discussed herein are most effective when used as part
of a multimodal strategy that combines clinical and phar-
macologic management techniques as part of a concerted
effort to decrease the duration of POI. The rest of our re-
view will focus on the pharmacologic management of POI,
which can be used as part of a full multimodal strategy for
its prevention and treatment.6

PHARMACOLOGIC MANAGEMENT

Many of the pharmacologic management techniques avail-
able to the surgeon are still under active investigation for
effectiveness and are based broadly on the known patho-
physiologic influences highlighted previously. Minimizing
the sympathetic inhibition of gastrointestinal motility, de-
creasing inflammation and stimulation of gastrointestinal
μ-opioid receptors are the ultimate goals of pharmacologic
management, and these can be achieved with varying suc-
cess by a handful of agents.

Minimizing sympathetic inhibition

Minimizing sympathetic inhibition of gastrointestinal
motility has achieved greatest success through prevention

of sympathetic activation with adequate pain management,
minimal surgical trauma and appropriate selection of
intraoperative anesthesia. When increased efferent in-
hibitory sympathetic activity is suspected to be influencing
POI, α- and β-receptor antagonists, parasympathomimet-
ics, midthoracic epidural blockade or local anesthetics
have all been used successfully to hasten the duration of
the ileus.7,8

Both propranolol, a nonspecific β-receptor antagonist,
and dihydroergotamine, an α-receptor antagonist, have
been investigated for treatment of POI; however, they
demonstrated variable results.8 Despite some promising
results from a few trials, the effects of these agents have not
been adequately studied and therefore they are not used in
the treatment of prolonged POI.

Neostigmine is an acetylcholinsterase inhibitor that
causes an increase in cholinergic (parasympathetic) activity
in the gut wall, which is believed to thereby stimulate
colonic motility. Some studies have shown moderate effect-
iveness in alleviating acute colonic pseudo-obstruction, but
the clinical usefulness of neostigmine in postoperative pa-
tients may be limited by adverse effects including abdom-
inal cramps, excess salivation, vomiting and bradycardia.8

Use of edrophonium chloride and bethanechol chloride,
which competitively inhibit acetylcholine on the binding site
of acetylcholinesterase, has been reported to show improve-
ment of POI.9 As with other acetylcholine inhibitors, how-
ever, adverse effects such as abdominal cramps, excess saliva-
tion, vomiting and bradycardia limit their clinical usefulness.

Cisapride is a serotonin (5-HT)4 receptor antagonist
that promotes acetylcholine release from postganglionic
nerve endings in the myenteric plexus and is thought to
indirectly improve gastrointestinal motility.8 Although sev-
eral studies have demonstrated its effectiveness in the man-
agement of prolonged POI, it has been withdrawn from
the market owing to unacceptably high levels of cardio-
vascular adverse events and should no longer be considered
an appropriate treatment choice.

Metocloprimide is suspected to enhance gastrointestinal
motility without stimulating gastric secretion, but its use
has not been substantiated for POI. Most clinical trials
evaluating the effects of metoclopromide on decreasing
POI have shown no difference compared with patients
receiving placebo with regard to flatus, bowel sounds and
bowel movements.8

Decreasing inflammation

Decreasing inflammation may be indicated in patients
who are about to undergo major intestinal surgery, as this
is thought to be an important contributing factor to POI.10

Inflammation may also cause secondary POI (e.g., inflam-
mation caused by abdominal or pelvic abscess, sepsis or
wound infection; surgical trauma to the intestine causing
gastrointestinal paralysis). Nonsteroidal anti-inflammatory
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(NSAIDs) agents can be used in conjunction with opioid
analgesics for their dual effects on pain control and
inflammatory inhibition. Isolated clinical trials showing
the effects of NSAIDs on POI are lacking, but their use as
part of multimodal care pathways is well established.5 The
release of inflammatory mediators as part of the stress
response to surgery is thought to be an important medi-
ator of gut motility and may support the use of anti-
inflammatory agents, even in the absence of infection.

Stimulation of gastrointestinal µ-opioid receptors

Stimulation of gastrointestinal μ-opioid receptors can
theoretically influence gastrointestinal motility directly;
therefore, blocking the peripheral gastrointestinal effects
of centrally acting opioids used for analgesia may help
prevent POI. Two novel drugs are being investigated for
this reason: alvimopan and methylnaltrexone. Both drugs
are μ-opioid receptor antagonists, and both appear to offer
promising results for preventing prolonged POI. Opioid
therapy for postoperative or chronic pain is frequently
associated with adverse effects, the most common being
dose-limiting and debilitating bowel dysfunction, so alvi-
mopan and methylnaltrexone may also be useful in the
treatment of chronic opioid bowel dysfunction.

Both exogenous and endogenous activation of μ-opioid
receptors in the gastrointestinal tract is linked to inhibition
of gut motility; therefore, inhibition of this activation
becomes an optimal target for opioid-induced bowel dys-
function.11,12 Unfortunately, the currently available opioid
antagonists such as naloxone are of limited use because
they also act at central opioid receptors to reverse analgesia
and elicit opioid withdrawal.

Alvimopan and methylnaltrexone are peripherally acting
μ-opioid receptor antagonists that have been studied in
patients undergoing abdominal and pelvic surgery and
have been shown in several studies to significantly acceler-
ate gastrointestinal recovery.12 They do not cross the
blood–brain barrier and therefore do not affect the anal-
gesic properties of centrally acting opioid receptor agon-

ists. In a recent review of 3 phase III multicentre trials
(Table 2),11,13,14 Alvimopan significantly accelerated gastro-
intestinal recovery after segmental bowel resection, with
recovery being accelerated by about 18–22 hours in dif-
ferent trials. Patients who received alvimopan also had
reduced postoperative morbidity, shorter stays in hospital
and decreased incidence of readmission compared with
those who received placebo.12 Furthermore, common
adverse events such as nausea, vomiting and diarrhea all
appeared to be less frequent in patients who received peri-
pherally acting μ-opioid receptor antagonists than those
who received placebo.12 Alvimopan received FDA approval
for the treatment of POI on May 20, 2008, and a complete
list of side effects as well as cost and safety information can
be found on the Adolor website (www.adolor.com).15

Alternative medications

Alternative medications are less well studied in the treat-
ment of POI. For example, several laxatives are commonly
used to treat constipation, but their value in the treatment
of POI is unknown. In a randomized trial of bisacodyl
administration versus placebo twice daily starting on post-
operative day 1, patients who received bisacodyl had sig-
nificantly earlier bowel movements than those who re-
ceived placebo (25 h v. 56 h), but further studies are
needed to assess the effect of laxatives on POI.8

CONCLUSION

Reducing the duration of POI reduces a patient’s post-
operative stay in hospital and thus can have profound
effects on patient satisfaction, hospital efficiency and the
economic burden of major abdominal surgery on the
healthcare system. Although the duration of POI is vari-
able, we now have a better understanding of the impact of
perioperative opioid analgesia, the benefits of thoracic
epidural analgesia with local anesthesia and the benefits of
avoiding nasogastric tube placement.

Several multimodal care pathways have been effective in
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Table 2. Comparison of alvimopan phase III trials 

Wolff11 Delaney13 Viscusi14 

Trial characteristic Placebo 
Alvimopan

6 mg 
Alvimopan 

12 mg Placebo 
Alvimopan

6 mg 
Alvimopan 

12 mg Placebo 
Alvimopan

6 mg 
Alvimopan 

12 mg 

Patients, no. 165 169 176 153 152 146 224 220 222 

Completed treatment, no. (%) 115 (69.7) 129 (76.3) 141 (80.1) 121 (79.1) 128 (84.2) 107 (73.3) 176 (78.6) 187 (85.0) 184 (82.9) 

Adverse events leading to 
discontinued treatment, no. (%) 

26 (15.8) 28 (16.6) 14   (8.0) 22 (14.4) 10   (6.6) 26 (17.8) 29 (12.9) 17   (7.7) 17   (7.7) 

Surgery, no.          

       Bowel resection           

            Large 130 128 137 101 101 101 150 141 146 

            Small    12 21 23       

Radical hysterectomy 7 6 5 11 10 11 36 36 37 

Simple hysterectomy N/A 35 33 29 29 31 31 



substantially decreasing the length of stay in hospital after
major abdominal surgery, and results from these studies
show the promising benefit of aggressive postoperative
management for prevention and treatment of ileus. New
pharmacologic agents such as μ-opioid receptor antagon-
ists are being developed and show promise in accelerating
patients’ recovery from POI and return to normal diets in
a shorter timeframe after surgery.
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