Bastrointestinal dysmotility in the ICU
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Purpose of review

This review aims to provide a comprehensive overview of gastrointestinal dysmotility, particularly in
critically ill patients within the ICU. It highlights the pathophysiology, prevalence, and clinical implications
of conditions, such as oesophageal dysmotility, gastroparesis, ileus, and Ogilvie’s syndrome. By examining
current diagnostic and treatment approaches, the review emphasizes the importance of recognizing and
managing gastrointestinal dysmotility to improve patient outcomes.

Recent finding

Recent literature indicates that up to 60% of ICU patients experience some form of gastrointestinal
dysmotility, with those on mechanical ventilation being particularly at risk. The review identifies key
contributors to gastrointestinal dysmotility, including inflammatory states, electrolyte imbalances, and the
effects of certain medications. Nonpharmacological strategies, such as early enteral feeding, correcting
electrolyte abnormalities, and mobilization are critical. Prokinetic agents have shown promise in alleviating
feeding intolerance and improving gastric emptying, though their effects on overall mortality remain

inconclusive.

Summary

Gastrointestinal dysmotility presents a significant challenge in critically ill patients, leading to various
complications that hinder recovery. Understanding the underlying pathophysiology, coupled with effective
diagnostic and treatment strategies, is essential for enhancing patient care. This review underscores the
need for continued research and clinical focus on gastrointestinal motility disorders in the ICU to improve

health outcomes for this vulnerable population.
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INTRODUCTION

The gastrointestinal system is vital to the general
health and well being of individuals, particularly
in critically ill patients who often face numerous
challenges. Gastrointestinal dysmotility, a common
occurrence among individuals in the ICU, can
significantly impact patient outcomes. Although
mortality prediction scores do not currently include
gastrointestinal dysmotility, their effects on mortal-
ity are important [1].

The prevalence of gastrointestinal dysmotility
in the ICU is substantial, with up to 60% of patients
being affected [2]. Notably, patients on mechanical
ventilation and those with raised intracranial pres-
sure post head trauma are particularly susceptible
to abnormalities of gastric emptying, with up to 50
and 80% experiencing this issue, respectively [3,4].
The implications of gastrointestinal dysmotility are
profound, and encompass complications, such as
bacterial translocation, which may cause sepsis
ventilator-associated pneumonia, and malnutrition,
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all of which can significantly impact patient recovery
and well being [5,6].

The purpose of this study is to present a concise
overview of the pathophysiology of gastrointestinal
dysmotility, and physiology of gastrointestinal
motility along with an exploration of current diag-
nostic and treatment approaches employed in the
intensive care setting. Through this review, we hope
to shed light on the significance of addressing gas-
trointestinal dysmotility in critically ill patients and
offer insights into potential avenues for improving
patient care and prognosis.
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KEY POINTS

e Gastrointestinal dysmotility affects up to 60% of ICU
patients, particularly those on mechanical ventilation or
raised intracranial pressure, leading to severe
complications, such as infections and malnutrition.

e Common causes of gastrointestinal dysmotility include
inflammatory states, medication effects (e.g. opioids),
and electrolyte imbalances, complicating the
management of critically ill patients.

e Diagnostic methods like gastric emptying scintigraphy
are often impractical in the ICU, necessitating
alternative approaches, such as bedside ultrasound to
assess gastric residual volume.

o Effective management involves a combination of
nonpharmacological interventions (e.g. electrolyte
correction) and pharmacological treatments, primarily
prokinetic agents, fo enhance gastrointestinal motility.

o Addressing gastrointestinal dysmotility may improve
outcome in critically ill patients, highlighting the need
for better diagnostic and treatment protocols in
intensive care settings.

PATHOPHYSIOLOGY AND CLINICAL
EFFECTS OF GASTROINTESTINAL
DYSMOTILITY

The exact cause of gastrointestinal dysmotility is
still not clear, but common causes include various
types of inflammatory/shock states associated with
raised cytokines like septic shock, cardiogenic
shock, burns, traumatic brain injuries, polytrauma,
comorbidities (like diabetes mellitus type 2,
Parkinson’s disease, amyloidosis, etc), electrolyte
abnormalities, advanced age, drugs like opioids,
alpha-adrenergic agonists, and abdominal surgery
[7%]. Pathophysiology and associated clinical
features are illustrated in Fig. 1.

In this article, dysmotility syndromes com-
monly observed in ICU, for example, oesophageal
dysmotility, gastroparesis, ileus, and Ogilvie syn-
drome and their context in the recent literature will
be discussed.

OESOPHAGEAL DYSMOTILITY

Oesophageal motility disorders can be classified as
either primary (because of oesophageal disease
motility) or secondary (from the tumour, compres-
sion, scleroderma, etc.). In this review, we will dis-
cuss only primary oesophageal motility disorder.
These disorders are frequently found in patients
with alcohol abuse, diabetes, critically ill patients
on opioids, ketamine, benzodiazepines (drugs that
inhibit oesophageal motor activity), etc. In ICU
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patients, both the amplitude and frequency of the
contraction of the oesophagus for propulsion are
reduced [2].

Diagnosis of oesophageal motility disorder
requires eliciting an appropriate history like chest
pain, difficulty in swallowing or chronic use of
opioids, which is linked to spastic oesophageal con-
tractions and poor relaxation of the lower oesopha-
geal sphincter (LES) by Babaei et al. [8]. Diagnostic
methods for oesophageal dysmotility include
endoscopy, barium swallow, high-resolution man-
ometry and functional lumen imaging probe [9"].
However, the clinical use of these diagnostic meth-
ods in the ICU setting is limited.

Gastro-oesophageal reflux (GER) disease has
been defined as a condition that arises when the
reflux of the contents from the stomach causes
symptoms and/or complications, according to Mon-
treal Global consensus [10]. It has been suggested
that nasogastric intubation, a frequent procedure
for critically ill patients, is the cause of GER. A
positive association has also been noted between
the length of nasogastric intubation and the severity
of erosive oesophagitis. Studies have demonstrated
that reflux episodes in patients on mechanical ven-
tilation are primarily caused by low or nonexistent
LES pressure (LESP), frequently accompanied by a
strain or cough [2].

GASTRIC DYSMOTILITY

Gastroparesis is characterized by a decrease in stom-
ach motility that prolongs food retention in the
stomach and causes related symptoms [11]. In addi-
tion to the usual symptoms of nausea, vomiting,
early satiety, and postprandial fullness, gastroparesis
patients frequently have epigastric pain, bloating,
and belching. Mechanical obstruction of the gastro-
intestinal tract needs to be ruled out to make a
diagnosis of gastroparesis [12]. Gastroparesis is diag-
nosed by confirming a delay in gastric emptying.
Several complex factors contribute to the patho-
physiology of delayed gastric emptying, such as
impairments in duodenal motility, pyloric function,
and gastric accommodation [13].

The conventional gold standard for determining
the rate of stomach emptying is gastric emptying
scintigraph [14]. The solid gastric meal retention
of more than 10% at 4 h after ingestion is an estab-
lished, reproducible, and validated criterion for
diagnosis of delayed gastric emptying [15].
Although the relationship between gastric emptying
rate and gastrointestinal symptoms has been con-
troversial, studies using scintigraphy with a solid
meal and gathering data for at least 3 h after inges-
tion showed a positive correlation between gastric
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FIGURE 1. Pathophysiology and clinical features of gastrointestinal dysmotility. ACS, abdominal compartment syndrome; GlI,
gastrointestinal; IAP, intraabdominal pressure. The original image is under Creative Commons Attribution 4.0 International
License from Reintam Blaser A et al. Working Group on Gastrointestinal Function within the Section of Metabolism,
Endocrinology and Nutrition (MEN Section) of ESICM. Gastrointestinal dysfunction in the critically ill: a systematic scoping
review and research agenda proposed by the Section of Metabolism, Endocrinology and Nutrition of the European Society of

Intensive Care Medicine. Crit Care 2020;24(1):224.

emptying, the severity of nausea, vomiting, abdomi-
nal pain, and early satiety/fullness [16]. Qutbi et al.
[17"] have suggested that extending the evaluation
to 4h compared to 3h has little impact on the
ultimate diagnosis of delayed gastric emptying
and may not be significantly useful. The current
American College of Gastroenterology (ACG) clin-
ical guideline for gastroparesis recommends gastric
emptying scintigraphy as the first-line test for
patients with signs and symptoms suggestive of
gastroparesis. This test measures solid meal empty-
ing over a minimum of 3 h [11]. For gastric emptying
scintigraphy, Shah et al. [18] in their retrospective
analysis have found similar results with 50% con-
sumption of the standard scintigraphy meal. Orthey
et al. have demonstrated that dynamic scintigraphy
during gastric emptying scintigraphy can be used
to measure duodenal bolus propagations follow-
ing meal ingestion. Merely 12% of the antral
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contractions within the first 60 min after meal inges-
tion result in the propagation of duodenal boluses.
This methodology seems promising when evaluat-
ing antropyloroduodenal coordination in patients
exhibiting unexplained upper gastrointestinal dys-
motility symptoms [19].

Often in a critically ill patient, performing
tests like gastric emptying scintigraphy may not
be possible, and hence direct measurement of gastric
emptying is generally not done. Instead, intensivists
typically rely on the measurement of gastric residual
volume (GRV). GRV is the amount of fluid drained/
aspirated from the stomach after enteral feed. The
easiest way to measure GRV in a critically ill patient
is by measuring nasogastric tube aspiration volume;
however, it is not a risk-free procedure. Arunachala
Murthy et al. [20%] have found in ICU patients that
even after adjusting for sickness severity, large GRVs
were related to higher mortality and were more
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prevalent in men and those who consumed formu-
las, which were energy-dense (>1.5kcal/ml). In a
Cochrane review of eight randomized control stud-
ies, Yasuda et al. [21] expressed uncertainty about
the effect of GRV on clinical outcomes, including
hospital stay duration, pneumonia, vomiting,
and death. Basher et al. [22"] in their pilot study
have demonstrated high specificity (90%) and 80%
efficacy of the noninvasive, risk-free electrical
impedance approach for measuring gastric volume
in an ICU setting. Bedside point-of-care ultrasound
(POCUS) can be an excellent tool for GRV assess-
ment in any ICU for a critically ill patient (Fig. 2).
Ankalagi et al. studied 43 critically ill patients using
serial ultrasound GRV measurements. The stomach
residual volume was computed using the antral
cross-sectional area (CSA), which is the product of
the anteroposterior (AP) and craniocaudal diameters
of the gastric antrum determined using ultrasonog-
raphy in the right lateral decubitus position. Before
the enteral feed was started, a baseline measurement
was made. For the first 4h, the ultrasound scan
was repeated every hour. During this time, the
patients were monitored for feed intolerance. They

concluded that GRV can be measured using ultra-
sound to predict feed intolerance with an area under
the receiver operative curve (AUROC) of 99.3% and
a sensitivity of 100%, specificity of 99% at 4 h [23"].
Brotfain et al. used a POCUS-based approach to
prospectively analyse the measures of GRV and
nasogastric tube positioning that were repeated by
nurses in the ICU. The study showed a good asso-
ciation between the use of POCUS for nasogastric
tube positioning and assessment of GRV and stand-
ard protocol of syringe aspiration, indicating that it
is a secure, straightforward, and efficient tool for
critical care unit nurses [24"]. Although there are no
established clinical characteristics that characterize
upper gastrointestinal dysmotility, the ESPEN guide-
lines recommend that a GRV greater than 500 ml
over 6 h should prompt stopping additional feeds,
performing abdominal examination to rule out ileus
or bowel obstruction, and administration of proki-
netics should be considered [25]. ESPEN suggests
delaying enteral nutrition if GRV is greater than
500ml over 6 h and considering postpyloric feeding
if gastric feeding intolerance is not solved with
prokinetics [26™].
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FIGURE 2. Gastric residual volume calculation. Antral cross-sectional area (ACSA; cm?) = (AP x CC x 71)/4, GRV (ml) =27 + 14.6
ACSA — 1.28 x age (years). AP, anteroposterior diameter; CC, craniocaudal diameter. From Perlas A, et al. Validation of a
mathematical model for ultrasound assessment of gastric volume by gastroscopic examination. Anesth Analg. 2013;116:357-363.
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ILEUS

Paralytic ileus is the most frequent clinical sign of
small intestine dysmotility in critically ill patients [2].
Ileus is defined as a lack of regular physiological
intestinal motility in the absence of mechanical
obstruction, making it unable to propel its contents
farther inside the gastrointestinal tract [27]. Abdomi-
nal surgery, sepsis, pancreatitis, peritonitis, narcotic
usage (by activation of mu-opioid receptors in the
gastrointestinal tract by commonly used opioids like
morphine, fentanyl, tramadol, etc.), anticholinergic
use, hypokalaemia, hypomagnesemia, hyperglycae-
mia, acidosis, hypoxia, hypothermia, renal failure,
and mechanical ventilation are common clinical
entities that predispose to ileus [28].

The role of an abdominal computed tomogra-
phy (CT) scan is imperative in distinguishing
between a mechanical obstruction and an ileus. A
CT abdomen with oral and intravenous contrast will
help identity the possible location of obstruction
and rule out other disorders of the abdomen.

After elective colorectal surgery, 10-24% of
patients experience postoperative ileus (POI). Koch
et al. have postulated in their retrospective study that
the probability of POI rose by 1.4 times for every extra
litre of intravenous fluid administered during the first
72h [29]. Similarly, Shim et al. [30], in a retrospective
analysis of the Korean database on robot-assisted
radical cystectomies, have found that patients had a
longer length of hospital stay and POI with increased
intravenous fluids. One of the mainstays of haemo-
dynamic resuscitation for critically unwell patients is
fluid resuscitation. Overzealous fluid resuscitation
can have negative effects on several organ systems.
When there is an inflammatory response that changes
capillary permeability, as occurs during sepsis, fluid
overload is more likely to occur and worsen or pre-
cipitate ileus in criticallyill. De-resuscitation has been
postulated as the final phase of intravenous fluid
therapy in critically ill patients. There are various ways
to achieve de-resuscitation, like diuretics or ultrafil-
tration [31]. In a more recent systematic review and
meta-analysis by Messmer et al. on aggressive fluid de-
resuscitation in individuals suffering from septic
shock who were critically ill, the authors did not find
any evidence that active fluid de-resuscitation was
better than standard care in terms of patient-centred
outcomes, fluid balance, or mortality in patients suf-
fering from septic shock. This was primarily because of
heterogeneous de-resuscitation techniques and the
small sample size of the studies [32].

OGILVIE'S SYNDROME

Also known as acute colonic pseudo-obstruction
(ACPO) is a large intestine functional condition
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characterized by dysmotility of the colon that leads
to distension without any mechanical obstruction.
The underlying pathophysiology of ACPO remains
unknown despite technical advances in studying
the physiology of colonic motility, including spa-
tiotemporal mapping and high-resolution manom-
etry [33"]. The prevailing theory holds that it results
from the colon’s enhanced sympathetic and dimin-
ished parasympathetic activity, which impairs peri-
stalsis [27]. The common causes of ACPO include
congestive cardiac failure, myocardial infarction,
trauma, burns, cerebrovascular accident, dementia,
multiple sclerosis, infections like Herpes zoster,
pneumonia, surgery (abdominal, pelvic, gynaeco-
logical, etc), malignancy and medications (opioids,
antidepressants, anticholinergics) [33%].

Common symptoms include the inability to
pass flatus or stool; however, some may present with
diarrhoea. Abdominal distention is common, but
worsening fever with pain in the abdomen should
alert a clinician for suspected perforation and peri-
tonitis. A plain X-ray of the abdomen may be used as
a bedside screening tool for suspected ACPO. A CT
scan with rectal, intravenous, and oral contrast is
advised as the preferred diagnostic technique. Rectal
contrast enhances diagnostic accuracy. As an alter-
native to CT, fluoroscopy with rectal contrast may
have an additive therapeutic impact [33%]. Acute
colon obstruction and toxic megacolon are distin-
guished from ACPO on imaging by the haustrations,
which are maintained in ACPO [10]. Although the
left colon may also be impacted, the cecum, ascend-
ing colon, and transverse colon are most frequently
involved [27]. Perforations in individuals with caecal
diameters less than 9 cm have been reported, not-
withstanding the minimal chance of perforation in
patients with cercal diameters less than 12 cm [34].

MANAGEMENT OF GASTROINTESTINAL
DYSMOTILITY

Nonpharmacological management

Correcting electrolyte imbalances, avoiding opioid
agonists and anticholinergic medications, mobiliz-
ing patients, and, whenever feasible, initiating early
enteral feedings are all part of the fundamental care
of ileus. Patients receiving small peptide formulae
had higher levels of prealbumin, higher albumin
growth, and higher daily protein intake than
patients receiving standard polymeric formulae in
critically ill patients with acute gastrointestinal
injury, according to a meta-analysis by Wang
et al. comparing studies from 1980 to 2022. Addi-
tionally, their stays in the hospital and ICU were
shorter; however, no difference was seen in all-cause
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mortality [35"]. In an earlier trial, Jakob et al
randomized patients to a semi-elemental diet versus
a standard diet for evaluating gastrointestinal toler-
ance of enteral nutrition in critically ill. The inves-
tigators were not able to find any variation between
the two groups’ diarrhoeal incidence rates [36]. Qiu
et al. evaluated fat-modified enteral nutrition con-
taining medium-chain triglycerides, carnitine and
taurine to a standard enteral feeding in 144 ICU
patients. They found that feeding intolerance was
significantly less with the fat-modified diet. In the
interventional feed group, the incidence of abdomi-
nal distension was 26.8%, while in the control feed
group, it was 43.8% [37].

Pharmacological management

Prokinetic agents are the first line of pharmacolog-
ical management of gastrointestinal dysmotility in a
critically ill patient. Prokinetic therapy hastens the
emptying of the stomach along with accelerating
gut transit and thus improves the delivery of enteral
nutrition, especially in those with gastric dysmotil-
ity and enteral feed intolerance [38]. Pengetal., in a
meta-analysis and systematic review of 10 RCTs with
a total of 846 participants, found that prokinetics
were found to have a positive effect on feeding
intolerance in most trials in critically ill patients
(10 of 13, 76.92%). Prokinetic drugs may shorten
hospital length of stay [mean difference —3.21, 95%
confidence interval (CI) —5.35 to —1.06; P=0.003;
low certainty] and ICU stays (MD —2.03, 95% CI
—3.96 to —0.10; P=0.04; low certainty) in critically
ill people receiving gastric feeds. Prokinetics, how-
ever, could not improve all-cause mortality or
reported adverse event outcomes [39]. ESPEN guide-
lines suggest that the first line of prokinetic treat-
ment for critically ill patients with gastric feeding
intolerance should be intravenous erythromycin. As
an alternative, prokinetic therapy might involve
intravenous metoclopramide or a combination of
metoclopramide and erythromycin [26*]. Pharma-
cological agents are discussed in Table 1.

functional interaction between the acetylcholine and NK1R systems, which

is responsible for stimulating smooth muscle contractions in the stomach,

by NK1 receptor antagonists [54].
In a multicentre, double-blind, placebo-controlled experiment, including 152

especially in patients with significant baseline nausea and vomiting scores

persons with gastroparesis treated for 4 weeks, Tradipitant, 85 mg daily,
[55].

was investigated. The Gastroparesis Cardinal Symptom Index (GCSI)
daily diary and additional patientreported questionnaires were used to

measure symptoms. In 46.6% of patients on Tradipitant compared to

inhibiting the impact of substance P within the central emetic circuitry or
23.5% of patients on placebo, there was a greater than 1-point

by modulating NK1 receptors on vagal afferents.
Second mechanism in relieving gastroparesis involves modification of the

improvement in the GCSI score. Additionally, there was a significant

targeting the brain regions accountable for nausea and vomiting, by
decrease in the number of nauseafree days and nausea scores,

Tradipitant may be beneficial in two ways for gastroparesis: First, these
drugs reduce afferent mechanisms that cause emesis by either directly

Evidence

Not yet US FDA-approved.

Description
Still under trial

Management of acute colonic pseudo-
obstruction

American Society for Gastrointestinal Endoscopy
guidelines have suggested that conservative man-
agement should be the first choice for patients with-
out ischemia, peritonitis, significant abdominal
pain, or caecal diameter less than 12 cm. It involves
identifying and correcting contributing factors. For
patients who are not candidates for conservative
therapy, have failed it after 72h, or are at risk for
perforation, neostigmine (2mg over 3-Smin) is

Drugs
Tradipitant

receptor
antagonists

Cl, confidence interval; OR, odds ratio; RR, relative risk; US FDA, United States Federal Drug Agency.

Table 1 (Continved)

Pharmacological

group
Selective NK1
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Neostigmine*

Surgical treatment options include surgically placed cecostomy tube, percutaneous
cecostomy, or subtotal colectomy

Colonic decompression

FIGURE 3. Acute colonic pseudo-obstruction management. NPO, Nil per oral. *Neostigmine should be given only if no

contraindication.

recommended with cardiovascular monitoring. If
the initial dose of neostigmine is ineffective, a sec-
ond dose is suggested. Colonic decompression is
suggested for those who are not suitable for con-
servative therapy or who have failed it (up to 72h)
and can undergo endoscopy, colonic decompres-
sion with a decompression tube is suggested. In
cases of overt perforation or signs of peritonitis,
surgical intervention is recommended [56]. Figure 3
outlines the management of ACPO.

CONCLUSION

In conclusion, gastrointestinal dysmotility is a signifi-
cant concern in critically ill patients, particularly ICU
patients. The implications of gastrointestinal dysmo-
tility are profound, leading to complications, such as
bacterial translocation, infections, ventilator-associ-
ated pneumonia, and malnutrition, all of which can
significantly impact patient recovery and well being.
Understanding the physiology and pathophysiology
of gastrointestinal motility and current methods for
diagnosing and treating gastrointestinal dysmotility
in the ICU is critical for improving patient care
and outcomes. Nonpharmacological management,
including correcting electrolyte imbalances, avoiding
opioid agonists and anticholinergic medications,
mobilizing patients, and initiating early enteral feed-
ings, is essential. Pharmacological management, par-
ticularly prokinetic agents, are crucial in hastening
gastric emptying and improving gut transit. Overall,
addressing gastrointestinal dysmotility in critically ill

1070-5295 Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved.

patients is vital for enhancing patient care and prog-
nosis, and ongoing research and clinical practice
should continue to focus on optimizing diagnostic
and treatment approaches.
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