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Abstract
Gastrointestinal (GI) dysmotility is a common problem
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in the critically ill population. It can be a reflection
and an early sign of patient deterioration or it can
be an independent cause of morbidity and mortality.
GI dysmotility can be divided for clinical purposes on
upper GI dysmotility and lower GI dysmotility. Upper
GI dysmotility manifests by nausea, feeding intolerance
and vomiting; its implications include aspiration into the
airway of abdominal contents and underfeeding. Several
strategies to prevent and treat this condition can be tried
and they include prokinetics and post-pyloric feeds. It is
important to note that upper GI dysmotility should be
treated only when there are clinical signs of intolerance
(nausea, vomiting) and not based on measurement of
gastric residual volumes. Lower GI dysmotility manifests
throughout the spectrum of ileus and diarrhea. Ileus
can present in the small bowel and the large bowel as
well. In both scenarios the initial treatment is correction
of electrolyte abnormalities, avoiding drugs that can
decrease motility and patient mobilization. When this
fails, in the case of small bowel ileus, lactulose and
polyethylene glycol solutions can be useful. In the case
of colonic pseudo obstruction, neostigmine, endoscopic
decompression and cecostomy can be tried when the
situation reaches the risk of rupture. Diarrhea is also a
common manifestation of GI dysmotility and the most
important step is to differentiate between infectious
sources and non-infectious sources.

Key words: Gut motility; Gut dysmotility; Intensive care
unit; Gastrointestinal issues in intensive care unit; Ileus

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: This manuscript presents the case for a
cautious look at the gastrointestinal (GI) system during
critical illness. GI dysfunction can be an early sign of
decompensation, but unfortunately is often overlooked
due to the natural tendency to gravitate towards the
cardiovascular, respiratory and renal systems when looking
for decompensation signs. It is our intention to bring
attention to this system and help the clinician in using the
GI tract as an early marker for decompensation and also
to identify and treat potential GI complications common in
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this population.

MONITORING GASTRIC EMPTYING

Vazquez-Sandoval A, Ghamande S, Surani S. Critically ill patients
and gut motility: Are we addressing it? World J Gastrointest
Pharmacol Ther 2017; 8(3): 174-179 Available from: URL:
http://www.wjgnet.com/2150-5349/full/v8/i3/174.htm DOI: http://
dx.doi.org/10.4292/wjgpt.v8.i3.174

INTRODUCTION

The gastrointestinal tract is a vast organ system with
many key functions during normal state and physiology.
Its functions include digestion and absorption of nu-
trients, immunomodulation, excretion of fluids, ele-
ctrolyte balance and hormonal control™. These functions
are integral for maintenance of homeostasis in health,
adaptation in sickness and also as a source of disease.

Acute gastrointestinal injury (AGI) can occur as the
result of the gastrointestinal tract been a bystander
during periods of critical illness with possible grim
consequences. The mechanisms responsible of this
injury are diverse and include cytokines and ischemia-
reperfusion injury. Observational studies have linked
AGI with increased mortality and longer ICU-LOS™.

AGI common manifestations include: Delayed gastric
emptying, ileus, malabsorption, diarrhea, GI hemorrhage
and GI bleed™. Due to this GI dysmotility in the ICU
should be addressed seriously and systematically since
it could be the manifestation of GI tract failure as well as
manifestation of disease.

For the purpose of this review we would like to di-
vide the problem in upper GI dysmotility and lower GI
dysmotility.

UPPER GI DYSMOTILITY

Upper GI dysmotility is usually manifested as delayed
gastric emptying, regurgitation and ultimately as-
piration. These are signs and symptoms that should
never be disregarded since they point out at AGI; the
difficult questions would be how aggressive should we
be monitoring and treating delayed gastric emptying?
What is the optimal method of monitoring? What is the
optimal treatment?

GASTRIC EMPTYING

Delayed gastric emptying is a common occurrence
in the critically ill™¥, multiple factors are associated to
decreased gastric emptying (Table 1) and once develops
there has been concern that this may be linked to
aspiration pneumonia and worse outcomes™.

The challenge for the clinician is to find a way to
monitor and prevent significant dysmotility leading to

reflux and aspiration.
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Multiple direct and indirect methods of measuring gastric
emptying have been studied (Table 2). Scintigraphy is
the gold standard but is not practical or readily available
in the ICU setting. Unfortunately all of the other indirect
methods have limitations and the availability is limited
and we are left with an imperfect surrogate of gastric
emptying measurement: The gastric residual volume
(GRV)™, and also with a promising alternative: The
3C-octanoate breath test.

Gastric residual volumes

The gastric residual volume has been used as an indirect
surrogate of gastric emptying. Several limitations of
using the GRV have been described. A normal patient’s
endogenous secretions can confuse this measurement
since a patient can produce up to 4500 mL a day of
saliva, gastric secretions and duodenal reflux”.

Other limitations are technical and they include'™:
(1) a lack of standardization on the quantity of a normal
GRYV, 15 mL to 500 mL has been described as an upper
limit; (2) location of the tip of the tube; (3) different
volumes depending on the bore of the catheter; and (4)
inconsistent frequency of measurements.

Several small studies have looked into the cor-
relation of different volumes of GRV (150-250 mL), and
it has been shown to be a sensitive marker for delayed
gastric emptying when compared to scintigraphy and
acetaminophen absorption test, but, the negative
predictive value was low, thus a lot of the patients with
a negative test still had abnormal gastric emptying.
More importantly having an abnormal GRV did not
correlate to any significant clinical outcome™®,

The clinical impact from checking GRV is under-
feeding and early enteral nutrition has been shown to
improve outcomes of critically ill patients, on the other
hand checking GRV has not been shown to decrease
vomiting or aspiration. In a 205 patients study, subjects
were divided in two groups, one group had feedings
held if a GRV were > 250 mL, the second group did
not have GRV checked. Patients in the non GRV group
achieved higher delivery of EN plus vomiting episodes
and clinical aspiration events were not statistically
different than the patient’s in the GRV group™".,

Based on this data we do not recommend moni-
toring of GRV in the critically ill patient, but this does
not mean that we should not address gastric intolerance
manifested as nausea and/or vomiting.

"“C-octanoate breath test

The octonoate breath test has been developed as
a non-invasive technique that is less cumbersome
than scintigraphy since does not require patient trans-
portation outside of the intensive care unit. It has been
studied against scintigraphy in the critically ill population
undergoing mechanical ventilation. In this test, car-
bon-13 (a non-radioactive isotope) is added to a test
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Table 1 Factors associated with decreased gastric emptying

Table 2 Methods of measuring gastric emptying

Factors associated with decreased gastric emptying

Hyperglycemia

Opiates

Elevated intracranial pressure
Electrolyte abnormalities
Ischemia

Hypoxia

Sepsis

Burns

Abdominal surgery
Hyperosmolar formulas

Adapted from Hurt RT, McClave SA. Gastric Residual Volumes in Critical
Illness: What do They Really Mean? Crit Care Clin 2010: 26: 481-490.

meal of 100 mL of octanoic acid. *C-Octanoic acid is not
absorbed in the stomach but is rapidly absorbed by the
duodenum and then metabolized in the liver to produce
3C0z. Once the test meal is given, the *CO: enrichment
of the exhaled air is measured with an isotope ratio
mass spectrometer at standard times for 3 to 6 h; due
to the properties of the isotope this measurement is
reflective of gastric emptying. The biggest study to date
showed that this test had an 89% sensitivity and a 67%
specificity in identifying delayed gastric emptying when
compared to scintigraphy, giving it a 92% PPV and a
57% NPV. Also the authors also concluded that the wide
confidence interval (45%-88%) made it a good option
to test gastric emptying in the research setting but not
in a real life clinical setting!*?. Other limitations include
the high cost and size of spectrometer units™.

Prevention and treatment of gastric dysmotility
Interventions to prevent and treat gastric dysmotility
include: The use of continuous feeding vs intermittent
bolus feeding, post-pyloric feeding and prokinetics.

Continuous infusions of enteral feeds have the
theoretical advantage of decreasing the amount of
regurgitation and aspiration compared to intermittent
boluses, unfortunately the evidence is scant. Small
trials™***! suggest a decreased incidence of elevated
gastric residuals and due to this more success in
meeting caloric needs with the continuous methods
but there is no difference in hard clinical outcomes.
The current recommendations of the American Society
of Parenteral and Enteral Nutrition (ASPEN) are to
choose continuous feedings on those patients that are
intolerant to bolus feeding and those that are high risk
for aspiration!*®,

Another possible solution would be to place the
enteral feeding tube past the pylorus to prevent re-
gurgitation and aspiration of gastric contents. A recent
meta-analysis showed that there was a decrease in the
incidence of pneumonias, but there was no significant
difference in nutritional outcomes, length of stay or
hospital mortality™*”. But, placing a post-pyloric tube
can be technically difficult and delay initiation of enteral
nutrition, due to that the ASPEN guidelines suggest to
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Methods of measuring gastric emptying

Scintigraphy
Paracetamol absorption
Carbohydrate absorption
Isotope breath test
Ultrasound and MRI
Gastric residual volumes

use the gastric route routinely and favor the post-pyloric
route to patients at high risk of aspiration or those that
showed intolerance.

The use of prokinetics has been associated with
decreased GRV but no significant change in length of
stay or mortality™®. The most commonly studied agents
include erythromycin at a dose of 3-7 mg/kg per day
and metoclopramide at a dose of 10 mg every 4 h. If
one chooses to use these agents, we must be aware
of the side effects that include QT prolongation and
diarrhea with both agents and tardive dyskinesia in the
case of metoclopramide.

LOWER Gl DYSMOTILITY

Lower GI dysmotility can be manifested in the ICU as
ileus, acute colonic pseudo obstruction and diarrhea.

Evaluation of lower Gl dysmotility

Unfortunately none of the usual tests used in the
outpatient setting to evaluate motility disorders has
been validated or found useful in the intensive care
unit setting. The clinician is left with his clinical exam
acumen and the usual routine tests performed the
critically ill, this is why is important to suspect these
disorders and look for them on our daily exam. We will
describe the most common clinical presentations.

lleus

Ileus is defined as the absence of physiologic motility
in the bowel, leading to a lack of progression of bowel
contents through the gastrointestinal tract. A more
specific definition has been described and this includes:
Absence of a bowel movement for = 3 d, treatment
for constipation, and one of the following: (1) radiologic
confirmed ileus; (2) feed intolerance; (3) abdominal
distention; or (4) need for gastric decompression.
This has to be differentiated from acute mechanical
obstruction that may be a surgical emergency. It
has been reported to occur in 20%-50% of the ICU
population™™®, The average duration of the episode is
6.5 d and is associated with longer ICU stays as well as
underfeeding™.

Risk factors

The critically ill patient population is specially primed to
develop ileus. Inflammation, narcotic use, vasopressor
use and electrolyte imbalances makes them susceptible
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Figure 1 Abdominal plain film showing small bowel ileus and colonic
distension.

to a disequilibrium between sympathetic and para-
sympathetic forces. Common clinical entities that pre-
dispose to ileus include: Abdominal surgery, sepsis,
pancreatitis, peritonitis, narcotic use, anticholinergic
use, hypokalemia, hypomagnesemia, hyperglycemia,
acidosis, hypoxia, hypothermia, renal failure and me-
chanical ventilation™”,

Clinical manifestations

Ileus is usually manifested as inability to tolerate feeds,
nausea, vomiting, abdominal distension, constipation
and obstipation. The imaging studies show the presence
of gas distension of bowel loops and air fluid levels
within them (Figure 1). When severe enough it can
develop into abdominal compartment syndrome, which
is a life threatening emergency.

TREATMENT

The basic management of ileus includes the correction
of electrolyte abnormalities, avoidance of opioid ago-
nists, avoidance of anticholinergic drugs, mobilization
and early enteral feedings when possible.

Other therapies may include the use of gastric
decompression, osmotive laxatives, opioid antagonists
and promotility agents.

A double blinded study comparing the use of placebo
vs polyethylene glycol vs lactulose in ICU patients with
3 or more days without a bowel movement showed
that, both lactulose and polyethylene glycol are better
in promoting defecation than placebo. Patients receiving
polyethylene glycol had a lower incidence of acute
intestinal pseudo obstruction. Early defecation was
associated to a decreased LOS. Based on these findings
is reasonable to start osmotive laxatives in this patient
population®.,

The use of promotility agents in ileus seems more
controversial. Erythromycin has been tried due to the
theoretical effect on the motilin receptor. Despite this
theoretical mechanism the trials have consistently failed
to show any positive effect and its use comes with risk
of a prolonged QT and arrhythmias. So we recommend
against its use®. Metoclopramide has also been tried
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but results have been conflicting and no clear role exists
for its use.

Acute colonic pseudo obstruction (Ogilvie’s syndrome)
Acute colonic pseudo obstruction is a potentially
fatal condition defined as an acute dilatation of the
colon without a mechanical obstruction. Clinically is
characterized by abdominal distension, commonly
constipation, but flatus or stools may pass as well,
an abdominal exam that may be benign but also it
can present with exquisite abdominal tenderness,
especially at the level of the cecum. The most feared
complication would be perforation that usually happens in
the cecum™,

The pathophysiology is thought to be an imbalance
between the parasympathetic/sympathetic signals.
Clinical factors predisposing to this condition are
multiple and include medications, surgery, critical illness,
neurologic factors and metabolic factors (Table 3).

Differential diagnosis

The most important alternative diagnosis to rule out is
toxic megacolon and mechanical obstruction. Mechanical
obstruction can be easily ruled out by the presence of
gas on all colonic segments on an abdominal plain film.
If there is doubt a CT of the abdomen and pelvis with
oral contrast can clarify the situation. Differentiating
between Ogilvie’s and toxic megacolon can be more
difficult. In the general population the most common
cause of toxic megacolon is inflammatory bowel dis-
ease, in the critically ill the most common cause is C.
difficile infection®. A thorough history and physical is
warranted, other diagnostic tools include stools samples
to test for C. difficile toxins or C. difficile PCR, CT
abdomen pelvis and limited endoscopy with biopsies.

Treatment

The first step in management include treating underlying
conditions, managing electrolyte abnormalities, avoid
opiates, early mobilization when feasible and early
enteral nutrition.

When this therapy fail after 24-48 h and the risk
of rupture is present, defined as cecum diameter >
12 cm™). We must proceed with other options that
include neostigmine use, endoscopic decompression,
percutaneous cecal decompression or surgical mana-
gement.

Neostigmine is successful in achieving decom-
pression in more than 88% of cases®!. The drug is used
at a dose of 2 mg intravenously given slowly over 5 min
with monitoring of vital signs continuously for at least
30 min. Side effects include bradycardia, hypotension,
nausea, vomiting and abdominal cramping.

Endoscopic decompression is les commonly used due
to the risk of perforation, when performed this should be
followed by the placement of a decompression tube since
this increases the success rate from 50% to 80%""”..
In patients in whom these therapies fail, the next step
according to the American Society of Gastroenterology
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Table 3 Factors predisposing to Ogilvie’s syndrome

Factors predisposing to Ogilvie’s syndrome

Medications
Opiates
Anticholinergics
Vasopressors
Calcium channel blockers
Cardiovascular factors
Shock
Heart failure
Critical illness
Severe sepsis
Pancreatitis
Mechanical ventilation
Hypoxemia
Post-operative state
Abdominal surgery
Peritonitis
Pelvic or hip fracture surgery
Metabolic factors
Hypokalemia
Renal failure
Hyperglycemia
Neurologic
Spinal cord lesions
Stroke

and Endoscopy guidelines should be either percutaneous
cecostomy or surgical management®®,

DIARRHEA

Diarrhea in the ICU can be defined as > 3 loose stools
a day™.. The incidence is around 20%"". Diarrhea in
the ICU can be divided as infectious and non-infectious.
Due to its incidence and possible serious underlying
conditions it should never be dismissed and proper
workup should be sought.

Infectious diarrhea

Clostridium difficile infection is the most common
cause of infectious diarrhea in the ICU been present in
44% of patient with either infectious or non-infectious
diarrhea in the ICU™". Other enteric pathogens include
Salmonella, C. perfringens, S. aureus and P. aeru-
ginosa. Antibiotic use is the most widely recognized
risk factor for infectious diarrhea in the ICU; other risk
factors include gastric acid suppression'””, advanced
age and iliness severity. A review of C. difficile infection
is beyond the scope of this review article.

Non-infectious diarrhea
The most common causes for non-infectious diarrhea
in the ICU include antibiotic associated diarrhea, enteral
feeding associated diarrhea and medications. Regarding
antibiotic associated diarrhea, when C. difficile is not
found the theory behind this condition is the reduction
on the concentration of anaerobic organisms in the gut
with subsequent reduction of carbohydrate fermentation
leading to an osmotic diarrhea®",

Enteral feeding associated diarrhea is commonly
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quoted as the cause of diarrhea during ICU rounds.
Interestingly a recent meta-analysis comparing total
parenteral nutrition vs enteral nutrition did not find a
higher incidence of diarrhea in the enteral feeds group®®.
A common sense approach would be to avoid high caloric
density formulations due to their osmotic effects when
possible. Fiber use to decrease diarrhea has been proven
effective in the non-icu population, but this effects have
not been reproduced in the ICU population. Probiotics
also did not change its incidence®?,

CONCLUSION

GI dysmotility is a common but often overlooked
occurrence in the critically ill patients. By itself it may be
the reflection of end organ damage and deterioration
as well as a sign of a serious underlying disorder. The
clinician should pay close attention to it and initiate the
appropriate work up as soon as possible to prevent grim
outcomes.
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