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Objectives:

On completion of this article, the reader should

Although acute colonic pseudo-obstruction (ACPO), also known as Ogilvie syndrome, is
a well-known clinical entity, in many respects it remains poorly understood and
continues to challenge physicians and surgeons alike. Our understanding of ACPO
continues to evolve and its epidemiology has changed as new conditions have been
identified predisposing to ACPO with critical illness providing the common thread
among them. A physician must keep ACPO high in the list of differential diagnoses when
dealing with the patient experiencing abdominal distention, and one must be prepared
to employ and interpret imaging studies to exclude mechanical obstruction. Rapid
diagnosis is the key, and institution of conservative measures often will lead to
resolution. Fortunately, when this fails pharmacologic intervention with neostigmine
often proves effective. However, it is not a panacea: consensus on dosing does not exist,
administration techniques vary and may impact efficacy, contraindications limit its use,
and persistence and or recurrence of ACPO mandate continued search for additional
medical therapies. When medical therapy fails or is contraindicated, endoscopy offers
effective intervention with advanced techniques such as decompression tubes or
percutaneous endoscopic cecostomy providing effective results. Operative intervention
remains the treatment of last resort; surgical outcomes are associated with significant
morbidity and mortality. Therefore, a surgeon should be aware of all options for
decompression—conservative, pharmacologic, and endoscopic—and use them in best
combination to the advantage of patients who often suffer from significant concurrent
illnesses making them poor operative candidates.

depends on excluding mechanical bowel obstruction and its

be able to review diagnostic testing confirming diagnosis of
acute colonic pseudo-obstruction, identify initial conserva-
tive treatment measures, and discuss pharmacologic and
endoscopic options for decompression.

Acute colonic pseudo-obstruction (ACPO) is a syndrome of
massive distension of colon without mechanical obstruction.
Ischemia and perforation remain the endpoint of progressive
untreated distension and early recognition and timely inter-
vention is of utmost importance. The diagnosis of ACPO
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subsequent management has evolved with improved under-
standing of its pathophysiology and pharmacologic and
endoscopic treatment options.

Historical Background

ACPO is also known by the eponym Ogilvie syndrome. Sir
William Heneage Ogilvie described two patients diagnosed
with colonic pseudo-obstruction in 1948." Both patients had
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retroperitoneal tumors invading the splanchnic plexus,
which led to him conclude that “malignant infiltration sur-
rounded, and may well have put out of action or even
destroyed, the splanchnic nerves, the semilunar ganglia,
and the coeliac plexus. ... so that the parasympathetic inner-
vation, which in the distal colon comes from the second and
third sacral nerves, was allowed to act unopposed.”’

The term pseudo-obstruction was proposed by Dudley to
define functional obstruction of the colon.?? The term acute
colonic pseudo-obstruction first appeared in the literature in
1982 in a review by Nanni et al.* Rex used the acronym
“ACPO” in his article in 1997.% As there currently is a trend
toward discouraging use of medical eponyms,® the term acute
colonic pseudo-obstruction is more prevalent in the recent
literature to describe this clinical phenomenon.

Pathophysiology and Etiology of ACPO

ACPO is believed to be a functional disturbance in colonic
motility. The pathophysiology is not entirely clear from the
current understanding of gut motility, hence the lack of
preventive strategies. Broadly speaking, the enteric nervous
system remains the primary determinant of motility function
in both the small and large intestine, while the central
nervous system modulates motility patterns established by
the “little brain” of the enteric nervous system.

Enteric nerves contain a variety of neurotransmitters
responsible for smooth muscle contraction or relaxation.
The major stimulatory neurotransmitters include acetylcho-
line, neurokinin A, and substance P, whereas the inhibitory
nerves express vasoactive intestinal polypeptide and nitric
oxide. The extrinsic influence of the sympathetic nerves from
the thoracic and lumbar segments of the spinal cord tend to
decrease motility, and parasympathetic nerves from the
brainstem via the 10™ cranial nerve (vagus) and from sacral
spinal segments increase motility.”

The exact pathogenesis of ACPO remains unknown. The
initial theory, as proposed by Ogilvie, to explain the acute
colonic pseudo-obstruction was an imbalance in the activity
of autonomic nervous system with parasympathetic overac-
tivity leading to dilation of the colon.! However, current
evidence favors a relatively increased sympathetic tone
and/or decreased parasympathetic tone leading to a func-
tionally obstructing distal colon and a relaxed proximal colon
(adynamic colon).? The evidence in favor of this theory is the
association of ACPO with diseases causing a disturbance in
the autonomic flow to the gut and a remarkable response to
pharmacologic therapy.

There are no animal models of ACPO. Current research on
colonic motility is based on models of postoperative ileus and
toxic megacolon. The interstitial cell of Cajal (ICC) was
previously known as a type of mesenchymal cell present
along the gastrointestinal tract in close association with
smooth muscle cells and elements of the enteric nervous
system. Recently, the ability to study ICCs was enhanced with
immunohistochemical staining using c-kit (a tyrosine kinase
receptor).’ ICCs are currently regarded as the source of the
spontaneous slow waves of the gut musculature (pacemaker
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cells).® ICCs were absent in patients with chronic intestinal
pseudo-obstruction in a study performed by Jain et al.'®
Certain groups of ICCs appear to be involved in the relaxation
of smooth muscles triggered by nitric oxide.® Nitric oxide
generation was found to impair smooth muscle contractility
in a rodent model of toxic megacolon.!" Cytokines also alter
intestinal motility particularly in an inflammatory state.'? As
the understanding of intestinal motility progresses, it will
open avenues for novel therapeutic targets to treat ACPO and
other motility disorders.

Epidemiology

Unfortunately, the incidence rate of ACPO is not known. Most
studies indicate that elderly patients are at greatest risk for
ACPO. Many conditions are associated with ACPO. Areview by
Vanek et al'® of 400 cases compiled a list of such conditions:
obstetric, gynecologic, or pelvic operation (19%); trauma/
orthopedic procedure (18%); infection (10%); cardiac events
(10%); and neurologic events (9%). Other conditions leading to
ACPO include electrolyte imbalance, certain medications (i.e.,
opioids, antidepressants), solid organ transplant, debilitated
state, and connective tissue disorder (see =Table 1 ).14

Clinical Presentation and Natural History

Although symptoms and signs of a large bowel obstruction
commonly occur, ACPO can have a variable clinical presenta-
tion. A high index of suspicion is necessary by the treating
physician. Common symptoms are acute massive abdominal
distention and pain. Nausea, vomiting, and constipation are
not consistently present. Signs of systemic toxicity do not
appear until catastrophic complications have occurred. If left
unrecognized, progressive dilation of the colon can result in
mural ischemia, perforation, and increased mortality. In their
review, Vanek et al reported surgical mortality increased from
26% in cases with viable bowel to 36 to 44% in cases with
perforated or ischemic bowel.'® In addition, the age of the
patient, maximal cecal diameter, and delay in colonic decom-
pression have a significant direct correlation to mortality.'
High mortality in this patient population is also a reflection of
underlying physiologic derangement from the associated
acute medical/surgical illness.

According to Laplace's Law, the pressure required to
stretch the walls of a hollow viscus decreases in inverse
proportion to the diameter. Progressive colonic distention
causes highest tension in the wall of cecum that has the
largest diameter. An increase in intramural pressure leads to
ischemia with longitudinal splitting of the serosa and tenia,
and herniation of the mucosa. Further distention results in
worsening ischemia and perforation of the mucosa.'>1°

The actual diameter at which perforation of the cecum
occurs remains debatable. All agree that larger diameter is a
predictor for perforation. In one study, all patients with cecal
diameter > 9 cm were believed to have impending perfora-
tion or had perforated; hence, 9 cm was considered the
threshold.'® Interestingly, Vanek found a cecal diameter of
12 cm or less is rarely associated with perforation whereas a
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Table 1 Associations Underlying Acute Colonic Pseudo-Obstruction

Medications: Narcotics, anticholinergics, phenothiazines, laxative abuse, benzodiazepines, calcium channel blockers, clonidine,
vincristine, interleukin, amphetamine overdose, cytotoxic drugs, antiparkinsonian agents

Medical:

* Cardiopulmonary - Mechanical ventilation, myocardial infarction, pneumonia, congestive heart failure, chronic

obstructive pulmonary disease

Infectious - Sepsis, herpes zoster, cytomegalovirus

» Metabolic - Hypokalemia, hyponatremia, hypocalcemia, hypercalcemia, diabetes, hypothyroidism

Neurologic - Dementia, multiple sclerosis, Parkinson disease, spinal cord disease

* Oncologic - Small cell lung cancer, multiple myeloma, acute myeloid leukemia, disseminated cancer, pelvic irradiation,
retroperitoneal invasion of lumbar sympathetic nervous system

* Miscellaneous - Organ failure, amyloidosis, physical exertion, idiopathic, alcoholism

Surgical:

* Inflammation - Appendicitis, cholecystitis, pancreatitis, gastritis, abscess

* Obstetric - Normal pregnancy, normal delivery, cesarean section, hysterectomy, placenta previa

* Organ transplantation - Liver, kidney, heart, lung

* Trauma and Orthopedic - Pelvic trauma, pelvic, hip fracture, pelvic, hip surgery, joint arthroplasty, spine surgery, burns

* Urologic - Ethanol ablation of renal cancer, nephrolithiasis

* Others - Gastrointestinal bleeding, retroperitoneal hematoma, mesenteric thrombosis, craniotomy, aortic aneurysms,

thoracotomy

cecal diameter of 14 cm has a 23% incidence of perforation.'?
A range in cecal diameter of 9 to 12 cm has thus been
suggested as a sign of impending perforation. Along with
absolute diameter, the duration of distension may also be
predictive of perforation. Saunders et al found higher risk of
perforation if distension was present for more than 6 days."”

Diagnosis

The critical aspect in the management of ACPO is exclusion of
mechanical obstruction. The clinical presentation is similar in
both; therefore, diagnostic imaging for differentiation is
required. Plain radiography can diagnose perforation and
serial films are used to monitor measurement of colonic
distension. However, the distinction between mechanical
and functional obstruction cannot be made with plain radi-
ography alone. A contrast enema and computed tomography
(CT) scan are used to detect mechanical obstruction. A
contrast enema has a sensitivity and specificity of 80% and
100%, respectively, in the diagnosis of large bowel obstruc-
tion.'® A water-soluble contrast agent is employed without
bowel prep.'® Contrast is instilled until it reaches the dilated
segment. Excess contrast use should be avoided. Although
barium has a similar sensitivity to diagnose obstruction,'® in
general, a water-soluble contrast is preferred given the small
risk of extravasation of barium and more importantly, the
potential therapeutic effect of water-soluble contrast leading
to decompression of colon.?? In fact, a success rate of 78% has
been reported with a single enema.?' The challenge of
contrast enema testing is that it is staffing dependent and
labor intensive. This is particularly true when performed after
normal hours or on weekends or holidays. Contrast retention

may be difficult in an elderly, frail, and critically ill patient. In
addition, hypertonic contrast can further exacerbate dehy-
dration and electrolyte imbalance.??

CT has largely replaced the contrast enema for the diag-
nosis of a large bowel obstruction.' In contrast to fluoro-
scopic exams, access to CT generally is less problematic. The
scanning protocol for bowel obstruction requires intravenous
contrast and the patient in the supine position; images can be
acquired quickly in a single breathholding time. A retrospec-
tive study over a 7-year period found an increasing trend
toward the use of CT for large bowel obstruction compared
with a contrast enema.'® The sensitivity and specificity of CT
is 96% and 93%, respectively, to diagnose large bowel obstruc-
tion.'® Importantly, CT can diagnose complications including
bowel ischemia and contained perforation, as well as the
condition of pericolic structures.?? The common CT findings
in ACPO is proximal colonic dilatation with an intermediate
transitional zone at or adjacent to the splenic flexure. In
distinction to mechanical large bowel obstruction, structural
obstructing lesions are not visualized.”

Treatment Options

Timely recognition and close monitoring cannot be over-
emphasized in the management of ACPO. Perforation, ische-
mia, and peritonitis necessitate urgent surgical intervention.
In uncomplicated cases, nonoperative management must be
initiated immediately. Close clinical monitoring should in-
clude serial physical exams, abdominal radiograph, and lab-
oratory studies every 12 to 24 hours. Deterioration or
nonresolution despite maximal medical therapy within 48
to 72 hours of initiating therapy should prompt reconsidera-
tion of the management plan.>* Again, persistent colonic
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distention for > 6 days portends a higher risk of perforation
(see treatment algorithm, ~Fig. 1)."”

Nonoperative Management

The majority of patients with ACPO are successfully man-
aged with conservative measures. Patients are placed nil per
0s, a nasogastric tube should be inserted, and aggressive
fluid and electrolyte resuscitation initiated. Appropriate
antibiotics are started if underlying infection is suspected.
Any offending medication should be stopped. Osmotic
laxatives lead to increased gas formation in the colon and
should be avoided.?* The prone position with hips elevated
on a pillow or the knee-chest position with the hips held
high often aids the spontaneous evacuation of flatus. These
positions should be alternated with right and left lateral
decubitus positions regularly every hour when feasible.?®
The usual duration of response to these measures is 3 to
5 days.'>'7 Wegener et al reviewed 1027 case reports of
ACPO and presented efficacy of various therapeutic modali-
ties. In this review, 70% of patients responded to supportive
management alone with a complication rate of 6% and
mortality approximating 10%.%'

Pharmacologic Management

Historically, patients not responding to supportive manage-
ment were offered endoscopic decompression or surgery. In
fact, a review published in 1982 advised against using phar-
macologic agents citing increased perforation risk with in-
ducing colonic contraction.* Case reports using prokinetic
agents erythromycin,?® metoclopramide,?’ and cisapride re-
vealed inconsistent response in the acute setting.”® Emman-
uel et al reported a success rate of 40% with erythromycin and
a recurrence rate of 50% in treatment of chronic pseudo-
obstruction.?® Cisapride was withdrawn from clinical use in
2000 due to serious cardiac arrhythmia.

Based upon the presumed pathophysiology of ACPO,
Hutchinson and Griffith used neostigmine and guanethidine
for treating ACPO.%° Neostigmine acts as a reversible acetyl-
cholinesterase inhibitor, thereby increasing acetylcholine and
promoting colonic motor activity. Ponec et al performed a
prospective randomized trial proving the efficacy of intrave-
nous neostigmine compared with nonpharmacologic man-
agement.>® In this trial 10 out of 11 patients (91%) responded
to a single dose of 2 mg neostigmine given intravenously over
3 to 5 minutes. The placebo group receiving supportive
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management only had no resolution. Subsequently, multiple
prospective studies have validated the use of neostigmine in
ACPO31-%

The optimal dose of neostigmine and administration
technique remains debatable. The commonly employed
dose is 2 or 2.5 mg bolus administered over 3 to 5 minutes
with success above 80% after the first dose.”* The onset on
action of intravenous neostigmine is 20 to 30 minutes. A
repeat dose can be given to a suggested limit of two to three
doses'”3% if satisfactory response is not seen after the first
dose within 3 hours.3%3” However, as opposed to a single or
discrete dose, continuous infusion has been effective as well.
White et al described such a protocol in a patient refractory to
three doses of neostigmine bolus. They mixed 5 mg of neo-
stigmine in 50 mL of normal saline solution for infusion at a
dose of 0.4 mg per hour.3® van der Spoel et al performed a
prospective crossover randomized trial using continuous 0.4
to 0.8 mg/h neostigmine infusion over 24 hours with overall
response in 19 of 24 patients.>’

Oral administration of neostigmine is not recommended in
ACPO because of its erratic absorption in the gastrointestinal
tract.’* Adverse effects of neostigmine are attributed to
parasympathetic overactivity and include bradycardia, hypo-
tension, asystole, seizures, restlessness, tremor, miosis, bron-
choconstriction,  hyperperistalsis, nausea, vomiting,
salivation, diarrhea, sweating, and abdominal cramps. Pa-
tients receiving neostigmine should be monitored in a telem-
etry unit for cardiac arrhythmia.?* Atropine must be available
at the bedside to treat severe bradycardia. Premedication
with glycopyrrolate can prevent hypersalivation. Relative
contraindications limiting its use include recent myocardial
infarction, acidosis, asthma, chronic obstructive pulmonary
disease, bradycardia, peptic ulcer disease, renal insufficiency,
and therapy with p-blockers.?*

Relapse after successful treatment with neostigmine is
reported from 17 to 38% in different studies.3%-33-34 Polyeth-
ylene glycol (PEG) has been shown to prevent recurrence. In a
prospective, randomized, placebo controlled trial, a balanced
solution of PEG was given orally after successful decompres-
sion with neostigmine or colonoscopy. Patients in the PEG
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group had no recurrence of distension versus 33% in the
placebo group.®

Recently, there have been several studies exploring the
novel pharmacologic treatment of ACPO. O'Dea et al described
success with oral pyridostigmine, a long-acting acetylcholin-
esterase inhibitor, to treat recurrent pseudo—obstruction.39 In
this prospective nonrandomized study, all seven patients
who had failed previous treatment with neostigmine and
endoscopic decompression received 10 to 30 mg pyridostig-
mine two times a day and had response to treatment. Side
effects of pyridostigmine are generally felt to be less severe
compared with neostigmine. Pyridostigmine is commonly
used for the outpatient treatment of myasthenia gravis as a
first-line agent and is considered very safe.*’ Moreover, no
side effects of pyridostigmine were seen in the study by O’
Dea et al.> Further studies to define the role of pyridostig-
mine in recurrent ACPO and in patients unable to tolerate
intravenous neostigmine are needed.

Narcotic use is commonly associated with ACPO as well as
postoperative ileus. Recently, increased interest in opioid
receptor antagonists in the treatment of postoperative ileus
suggests a potential role in ACPO. Methylnaltrexone, a -
opioid-receptor antagonist, has been effective in a double-
blinded study in patients with opioid-induced constipation.*'
Weinstock et al reported a case of ACPO in which brisk
response to methylnaltrexone was seen after failed treatment
with neostigmine.*” Recommended dose of methylnaltrex-
one is weight based. Adults weighing 62 to 114 kg receive 12
mg subcutaneous injection every other day to a maximum
dose of one injection every day. Adverse effects include
abdominal cramps, pain, nausea, diarrhea, and dizziness.

Another peripherally acting p-opioid-receptor antagonist
(PAMORA) is alvimopan, which is approved to prevent post-
operative ileus following gastrointestinal surgery.*> There are
no clinical studies reported to evaluate alvimopan and ACPO;
however, it has been found to reverse the inhibitory effect of
codeine on small bowel and colonic transit in healthy sub-
jects.** Further studies in this area are needed to establish
efficacy and safety of these agents as they may prove benefi-
cial in treatment and prophylaxis of opioid related ACPO.

Table 2 Pharmacologic Management of Acute Colonic Pseudo-Obstruction

First line therapy

Neostigmine 2 or 2.5 mg IV bolus over 3-5 minutes.
Repeat dose up to 3 times if no response in 3 hours.

Salvage therapy

Neostigmine 0.4-0.8 mg/hour infusion for 24 hours
OR
Pyridostigmine* 10-30 mg orally two times a day

Adjunct to prevent
relapse

29.5 g of Polyethylene glycol In 500 ml of water
orally in two doses

Opioid related ACPO

Methylnaltrexone* 12 mg' sub cut injection every
other day to every day

Historical drugs

Erythromycin, Metoclopromide, Cisapride*

IV, intravenous; ACPO, acute colonic pseudo-obstruction.

*Pyridostigmine and methylnaltrexone activity has been seen in case reports only.

"Dose is weight based.
*withdrawn from market due to side effects.
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As stated previously, most patients with ACPO respond to
neostigmine after single or multiple doses. PEG, pyridostig-
mine, and methylnaltrexone may have a potential role in
reducing recurrence or in treating nonresponders to neostig-
mine, but these agents are not yet adequately tested to know
the role they may ultimately play in the management of ACPO.
The treating clinician should be aware of all pharmacologic
options and utilize them in the appropriate setting.

Any relapse after successful pharmacologic treatment may
be managed as a new occurrence of dilatation; however, the
threshold for intervention may become lower compared with
the initial presentation of ACPO. In patients not responding to
maximal supportive and pharmacologic therapy and without
signs of ischemia or perforation, endoscopic decompression
should be considered.

=Table 2 summarizes pharmacologic treatment.

Role of Endoscopy

Successful colonoscopic decompression was first described by
Kukora and Dent in 1977.%° The Standards of Practice Com-
mittee of the American Society for Gastrointestinal Endosco-
py (ASGE) has issued guidelines for colonoscopy in ACPO.%>
Colonoscopy for ACPO is performed without administration
of oral laxatives or bowel preparation. In patients undergoing
colonoscopy for decompression of ACPO, sedation with ben-
zodiazepines alone is preferred because narcotics inhibit
colonic motility. Cecal intubation is not required because
decompression at the level of the proximal hepatic flexure is
usually sufficient.?>*® Success at the initial procedure ranges
from 61 to 95%, and ultimate clinical success after one or more
procedures ranges from 73 to 88%.'7-21-%> Recurrences after
colonoscopic decompression remains problematic, however,
and have been reported to occur in up to 40% of patients.> As
previously discussed, the use of a balanced PEG solution
following colonoscopy may result in a lower incidence of
relapse.38

Decompression tube insertion may provide benefit when
treating ACPO.*® A guidewire is placed through the instru-
ment channel, followed by colonoscope withdrawal with
regular suction. Ultimately, under fluoroscopic guidance, a
decompression tube is passed into the colon over the guide-
wire. The decompression tube should be placed to gravity
drainage and flushed every 4 to 6 hours to prevent clogging. It
may be sutured to the patient to ensure retention. In a
retrospective review of 56 patients, Geller et al reported a
success rate of 60 to 90% after colonoscopy and decompres-
sion tube placement and 25% when a decompression tube
was not used. Harig et al conducted a nonrandomized study in
which four out of nine patients had recurrence in the colo-
noscopy-only group versus none out of 11 in the colonoscopy
plus decompression tube group.

There are no prospective randomized studies comparing
the efficacy of colonoscopy in ACPO with other treatment
methods and colonoscopy with or without a decompression
tube. However, multiple case reviews have reported success-
ful decompression using colonoscopy. There are fewer com-
plications with colonoscopy, a perforation rate of 2%*® and
mortality of 1%,'* compared with surgical decompression.

Clinics in Colon and Rectal Surgery  Vol. 25 No. 1/2012

Figure 2 Percutaneous endoscopic colostomy (PEC). From Google
image search. Available at: http://media.daveproject.org/media/im-
ages/clip_img/fullsize/uvs070320-0051.]PG

Another advanced endoscopic technique is percutaneous
endoscopic colostomy (PEC) of the cecum, which has been
described and can be performed either through a combined
endoscopic and radiologic approach or in a manner analogous
to placement of a percutaneous endoscopic gastrostomy
tube.*”*8 Once in place, the PEC tube is left open to vent.
Tap water flushes are used to keep the tube patent. An
antegrade enema with PEG solution also can be given.*®
The PEC tube is removed once all symptoms have resolved
and underlying disease leading to ACPO has been treated
(see =~Fig. 2).

PEC is proposed as a safe and effective procedure in the
hands of an experienced endoscopist*®; however, a compli-
cation rate of up to 42% has been reported with PEC including
wound infection, bleeding or hematoma formation, perfora-
tion leading to peritonitis, granuloma, retraction of PEC and
buried bumper.*® A technique called “introducer method” is
proposed to reduce incidence of wound infection associated
with the pull method.?® It uses T fasteners to secure cecum to
the abdominal wall and is similar to the gastrostomy tech-
nique using a nylon T fastener.”’ There are no studies to
establish superiority of one method over another. The choice
of technique depends on the preference of the endoscopist.

In a review, Bertolini et al*® found 60 patients who
underwent PEC placement for various indications. Among
these cases, nine patients from three case series had ACPO
and all improved with PEC. The major advantage of PEC is the
avoidance of general anesthesia. This approach may prove
useful for patients who are not responding to maximal
medical and endoscopic management and are poor surgical
candidates. However, further studies are needed to define its
safety and efficacy in comparison to surgical cecostomy for
ACPO.

Image-guided percutaneous cecostomy (PCC) has also
been reported in the literature. One can access the cecum
under CT guidance and insert a decompression tube trans-
peritoneally.>? One case of needle decompression via a retro-
peritoneal approach using a 22-gauge needle has also been



reported.>® More studies are needed to assess the efficacy and
safety of this procedure and to compare it with other
interventions.

Endoscopy is the key intervention in the management of
ACPO, which is refractory to medical management. It presents
a unique challenge and requires special skills compared with
routine screening colonoscopy. Placement of a decompres-
sion tube should be considered at the time of decompression
colonoscopy. PEC may provide an alternative method of
decompression in patients who will not tolerate general
anesthesia. As mentioned above, colonoscopy and related
interventions have a high success rate in treating ACPO,
leaving surgery for the treatment of complicated ACPO.

Operative Intervention

Surgical intervention rarely is necessary and should be re-
served for patients with ischemia, peritonitis, or ACPO refrac-
tory to decompression via pharmacologic or endoscopic
therapy. Patients without any clinical concern for peritonitis
and ischemia should be offered a full range of nonoperative
management before resorting to operation. As previously
mentioned, supportive management may take 3 to 5 days
before an improvement is seen. If the condition deteriorates,
then all pharmacologic options must be used followed by
endoscopy. Patients who are refractory to these measures and
with no clinical signs for ischemia/perforation may be con-
sidered for PEC placement.

Surgical options include cecostomy or colectomy. ACPO is
one of very few conditions where cecostomy in indicated.
Cecostomy, via a limited incision or laparoscopically, with or
without ante grade lavage, provides effective decompression
of colon.>® Laparoscopy has the potential additional benefit of
visualization of the entire colon to diagnose unsuspected
ischemia or infarction.>® However, laparoscopy can be chal-
lenging in the face of a massively dilated colon. A two-port
technique using one umbilical 10-mm port and one 5-mm
port in the right quadrant for the placement of a tube
cecostomy is described.”” In this report, pneumoperitoneum
was kept at 15 mmHg pressure and was decreased to 10
mmHg when cecum was drawn to the abdominal wall.
Authors used a postoperative contrast study to confirm
placement. Regardless of technique, cecostomy is associated
with postoperative management challenges including tube
and appliance management issues, the corrosive nature of the
effluent, and catheter displacement.54

Laparotomy is indicated for ischemia, perforation, or if the
diagnosis is not clear. The diagnosis of colonic ischemia is
clinical as suggested by changes in perceived pain, physical
exam findings, and laboratory and imaging data. Worsening
abdominal pain, fever, leukocytosis, and lactic acidosis
should raise suspicion of mucosal ischemia. Full-thickness
ischemia presents with peritonitis.>® Plain films may reveal
thumb printing, which results from mucosal edema and
submucosal hemorrhage.”® CT often shows nonspecific co-
lonic wall thickening and pericolic fat stranding.*® Pneuma-
tosis and/or gas in the mesenteric veins are ominous signs
when associated with bowel wall thickening and are due to
bowel infarction.>’
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At laparotomy, the extent of colon resection is dictated by
the extent of colon involvement. In the event a colectomy is
needed, stoma creation and mucous fistula should be per-
formed and anastomosis avoided.>* Complications and mor-
tality from surgery are significant. In one retrospective series
of 179 patients undergoing surgery for ACPO, the morbidity
and mortality rates were 6% and 30%, respectively.'> High
mortality is a reflection of the underlying disease process.
Therefore, surgery is reserved for patients who fail pharma-
cologic and endoscopic attempts at decompression.

Conclusion

ACPO continues to complicate the hospital stay of acutely ill
medical and surgical patients. ACPO carries a poor prognosis
largely attributed to the underlying illness afflicting these
patients. Exact pathophysiology remains a topic of investiga-
tion, and no effective prevention strategy is known. High
clinical suspicion and appropriate use of diagnostic imaging
differentiates ACPO from mechanical obstruction and
prompts specific management. Advances in pharmacologic
and endoscopic therapy reduce the need for surgical inter-
vention. Initiation of conservative treatment successfully
resolves ACPO in the majority of patients. Neostigmine re-
mains the first-line pharmacologic treatment. Recent advan-
ces such as neostigmine infusion have improved overall
efficacy of pharmacologic decompression. In addition, novel
therapies such as oral pyridostigmine and p-opioid antago-
nists are on the horizon to potentially treat neostigmine
nonresponders. Colonoscopic decompression with decom-
pression tube reliably provides relief of distension; it should
be undertaken in patients not responding to maximal medical
therapy. Advanced colonoscopic technique like PEC may
provide alternative options of decompression when a cecos-
tomy is needed for decompression. Further studies are need-
ed to validate its safety and efficacy as an alternative to
surgical cecostomy. Cecostomy remains effective albeit asso-
ciated with significant morbidity. Recent advances in the
management of ACPO—conservative, pharmacologic, or en-
doscopic—have a potential to reduce the need of emergency
salvage surgery and may hopefully reduce the attendant
morbidity and mortality of ACPO.
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