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ABSTRACT

The etiology of post-operative ileus is usually multifactorial, but
increased catecholamines have been implicated as an important
cause. We present a case of catecholamine-induced prolonged
post-operative ileus treated successfully with Pyridostigmine. A
70-year-old male underwent a low-anterior resection and divert-
ing loop ileostomy for rectal cancer. Immediately post-operatively
he developed refractory hypertensive urgency and a small bowel
ileus. Biochemical testing revealed markedly elevated 24-hour
urinary metanephrines and normetanephrines. However, radio-
logic studies failed to identify a pheochromocytoma. The ileus
persisted despite employing a multimodal regimen consisting of
avoidance of narcotic pain medications, gastric decompression
via a nasogastric tube, maintenance of normal levels of electro-
lytes, parenteral nutritional support, and early mobilization. Two
weeks after the surgery the patient was treated with oral Pyr-
idostigmine with appropriate return of bowel function. Excessive
circulating catecholamines play an important role in the etiology
of refractory post-operative ileus, and cholinesterase inhibitors
such as Pyridostigmine could be used as an effective treatment
in such cases.
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Introduction

Prolonged (> 3-5 days) postoperative ileus can
increase patient discomfort, prevent adequate
nutrition, prolong hospitalization, and increase
healthcare expenses!. The etiology of the
postoperative ileus is multifactorial, with
increased catecholamines being an important
cause. Elevated catecholamine levels after
abdominal surgery are known to reduce the
gastrointestinal peristaltic activity? and can result
in an ileus. In this report we present our
experience with a case of refractory
postoperative ileus that occurred in the context
of an excessive catecholamine release.

Case Report

A 70-year-old man with chronic left
hydronephrosis and rectal cancer underwent a
low-anterior resection and a diverting loop
ileostomy. A full mobilization of the splenic
flexure of the colon was performed in order to
achieve adequate colonic redundancy to allow
for a tension-free colorectal anastomosis. Two
hours after the surgery the patient developed
significant abdominal distention and
hypertensive urgency (with systolic blood
pressures ranging from 160-230 mm Hg). A
nasogastric tube was placed for gastric
decompression and a subsequent abdominal X-
ray showed uniform dilatation of the small bowel
loops suggestive of an immediate post-operative
ileus (Figure 1).

With hypertension refractory to intermittent
intravenous doses of different antihypertensive
medications, the patient was started on
continuous infusions of nitrates (Nitroglycerin)
and calcium channel blockers (Nicardipine),
which he required for a total of 5 days.

Given persistence of the ileus and the inability to
tolerate oral intake, the patient was started on
total parenteral nutrition on post-operative day
(POD) seven. A computed tomography (CT)
scan of the abdomen obtained on POD 12 ruled
out a post-operative intestinal obstruction
(Figure 2).

The immediate and prolonged postoperative
hypertensive urgency and ileus indicated a
significant catecholamine surge and raised
concerns of an underlying, undiagnosed
pheochromocytoma. Biochemical tests
performed on POD 14 showed markedly
elevated 24-hour urinary metanephrines [680
mcg (90-315)] and normetanephrines [1229 mcg
(122-676)], as well as significantly increased
plasma chromogranin A levels [2668 ng/ml (25-
140). No pheochromocytoma was identified on a
subsequent radiologic work-up that included CT
scan of the abdomen and pelvis; retroperitoneal
ultrasound; and Gallium 68 (68-Ga) 1,4,7,10-
tetraazacyclododecane-1,4,7,10 - tetraacetic

acid (DOTA)-octreotate (DOTATATE)-positron
emission tomography (68-Ga DOTATATE PET).

In the absence of evidence suggesting a
pheochromocytoma diagnosis, the increased

levels of 24-hour urinary fractionated
metanephrines and catecholamines were
attributed to an abnormally elevated

catecholamine release in response to surgical
stress. The high plasma chromogranin A levels
were considered a non-specific marker of the
patient’s rectal cancer.

After POD 5, we were able to control the
patient's  hypertension  with  intermittent
intravenous doses of various antihypertensive
medications. However, the small bowel ileus
persisted on POD 14 despite employing a
multimodal regimen consisting of avoidance of
narcotic pain medications; gastric
decompression via a nasogastric tube;
maintenance of normal levels of electrolytes;
parenteral nutritional support; and early
mobilization. As such, the patient was started on
the  reversible  cholinesterase inhibitor,
Pyridostigmine, 15 mg orally, every 8 hours. The
nasogastric tube was clamped for 1 hour after
each dose of Pyridostigmine to allow for its
absorption. After receiving a total of 3 doses of
Pyridostigmine, the patient started passing flatus
and having return of bowel function through his
ileostomy, marking the resolution of a prolonged
post-operative ileus. The Pyridostigmine was
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discontinued and the patient was gradually
started on oral nutrition. The remainder of the
post-operative course was uneventful, and
subsequently the patient was discharged home
and had an unremarkable recovery.

Repeat biochemical tests performed as an
outpatient on POD 43 showed normalized 24-
hour urinary metanephrines [79 mcg (90-315)]
and normetanephrines [207 mcg (122-676)], as
well as normal levels of urinary 5-
hydroxyindoleacetic acid (5-HIAA).
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Figure 1. Abdominal X-ray showing dilated loops of small bowel

Figure 2. Axial CT scan of the abdomen demonstrating dilated loops of small bowel without a transition
point to suggest a mechanical bowel obstruction
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Discussion

Herein, we report the case of a patient with an
immediate-onset and prolonged postoperative
ileus caused by an intense catecholamine
release and resolved by the administration of
Pyridostigmine, a reversible cholinesterase
inhibitor.

Paralytic postoperative ileus is a significant
clinical problem with a multifactorial etiology that
includes inflammation, effects of opioids, release
of neurotransmitters and hormones, and
inhibitory sympathetic activity?. The regulation of
bowel motility is balanced between excitatory
and inhibitory input from the autonomic nervous
system. The parasympathetic nerve endings
release  acetylcholine, which increases
gastrointestinal motility through activation of
muscarinic  receptors®. In  contrast, the
sympathetic nerve endings release
catecholamines, which not only decrease
gastro-intestinal motility by activating adrenergic
receptors*, but also cause a presynaptic
catecholamine-mediated inhibition of
parasympathetic acetylcholine release 3 °.

The relationship between high catecholamine
levels and reduced gastrointestinal motility is
evident in patients with pheochromocytomas,

which are catecholamine-secreting tumors.
There are several case reports of
pheochromocytomas that manifested as

paralytic ileus®®, constipation®®, or pseudo-
obstruction1®-12,

Our patient developed an immediate post-
operative release of excess catecholamines in
his circulation which caused a refractory
hypertensive urgency and inhibited the
gastrointestinal motility resulting in a refractory,
paralytic ileus. While catecholamines are
normally secreted during surgery, the post-
operative catecholamine response in our patient
was unusually strong. Although the cause of this
exacerbated response remains elusive, it is
possible that inadvertent manual stimulation of
the left hydronephrotic kidney and/or left

suprarenal gland during mobilization of the
splenic flexure of the colon could have caused
hypersecretion of catecholamines.

Pyridostigmine is a reversible cholinesterase
inhibitor that prevents the degradation of
acetylcholine and increases its presynaptic
concentration!®, As such, Pyridostigmine has the
potential to counteract the presynaptic
catecholamine-mediated inhibition of
parasympathetic acetylcholine release. By
increasing acetylcholine, the gastrointestinal
motility is augmented.

Thus, pyridostigmine is shown to reduce
constipation in patients with Parkinson's disease
and autoimmune neuropathy'4, as well as in
other patients with  refractory chronic
constipation'®. Furthermore, one study has
shown that oral pyridostigmine is an effective
and safe treatment for postoperative ileus?®.

The dose of pyridostigmine that we administered
was well tolerated by our patient, without any
cholinergic or cardiovascular side effects.
However, the use of reversible cholinesterase
inhibitor drugs such as pyridostigmine can lead
to severe bradycardia in patients with brady-

arrhythmias or in those receiving beta-
adrenergic antagonists. Therefore, close
monitoring for possible side effects s
recommended.
Conclusions
Our report indicates that cholinesterase

inhibitors such as Pyridostigmine are effective in
the treatment of refractory paralytic ileus in the
presence of excessive circulating catecholamine
levels. Oral pyridostigmine could be used as an
adjunctive treatment in patients with prolonged
postoperative ileus.
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