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ICU-Acquired Swallowing Disorders

Madison Macht, MD'; Tim Wimbish, MS, CCC-SLP* Cathy Bodine, PhD, CCC-SLP’; Marc Moss, MD'

Objectives: Patients hospitalized in the ICU can frequently
develop swallowing disorders, resulting in an inability to effec-
tively transfer food, liquids, and pills from their mouth to stomach.
The complications of these disorders can be devastating, includ-
ing aspiration, reintubation, pneumonia, and a prolonged hospital
length of stay. As a result, critical care practitioners should under-
stand the optimal diagnostic strategies, proposed mechanisms,
and downstream complications of these ICU-acquired swallowing
disorders.

Data Sources: Database searches and a review of the relevant
medical literature.

Data Synthesis: A significant portion of the estimated 400,000
patients who annually develop acute respiratory failure, require
endotracheal intubation, and survive to be extubated are deter-
mined to have dysfunctional swallowing. This group of swallowing
disorders has multiple etiologies, including local effects of endo-
tracheal tubes, neuromuscular weakness, and an altered senso-
rium. The diagnosis of dysfunctional swallowing is usually made
by a speech-language pathologist using a bedside swallowing
evaluation. Major complications of swallowing disorders in hos-
pitalized patients include aspiration, reintubation, pneumonia, and
increased hospitalization. The national yearly cost of swallowing
disorders in hospitalized patients is estimated to be over $500
million. Treatment modalities focus on changing the consistency
of food, changing mealtime position, and/or placing feeding tubes
to prevent aspiration.

Conclusions: Swallowing disorders are costly and clinically
important in a large population of ICU patients. The develop-
ment of effective screening strategies and national diagnostic
standards will enable further studies aimed at understanding
the precise mechanisms for these disorders. Further research
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should also concentrate on identifying modifiable risk factors
and developing novel treatments aimed at reducing the signifi-
cant burden of swallowing dysfunction in critical illness survivors.
(Crit Care Med 2013; 41:2396-2405)

Key Words: dysphagia; intratracheal intubation; mechanical
ventilation; respiratory aspiration; speech-language pathology;
swallowing disorders

ver 700,000 patients annually develop acute respira-

tory failure requiring mechanical ventilation in the

United States, costing an estimated $27 billion or 12%
of all hospital expenses (1). Based on their in-hospital mor-
tality of 35%, over 400,000 acute respiratory failure patients
survive to be extubated each year (1, 2). With an average esti-
mated 5-year survival ranging from 47% to 68% (3, 4), many
of these patients suffer from long-term neuromuscular, psychi-
atric, cognitive, and pulmonary disorders that are associated
with poorer functional status, decreased quality of life, and
increased caregiver burden (1, 3, 5-9).

Increasingly, attention has focused on these survivors’ ability
to effectively swallow food, liquids, and pills without aspiration
(10-12). The aspiration risks of general anesthesia with concur-
rent endotracheal intubation were first documented in the early
1950s (13). In the 1960s, several case reports demonstrated aspi-
ration and disordered swallowing in awake patients with trache-
ostomies (14-18). Although the laryngeal injuries suffered as a
result of endotracheal intubation without tracheostomy were
widely described in the late 1970s (19-23), it was not until the
1990s when the relationships between prolonged endotracheal
intubation, postextubation swallowing reflex impairment, and
poorer patient outcomes were first reported (24-27).

In critically ill patients, the return of effective swallowing
function results in the removal of feeding tubes, a return to
nutritional homeostasis, and transfer out of an ICU. However,
the complications of ineffective swallowing can be devastat-
ing. Aspiration can lead to acute desaturations, pneumonia
and/or pneumonitis, reintubation, and, as a result, prolonged
hospital length of stay. Similarly, the passage of oral secretions
and/or refluxed gastric contents through the laryngeal defenses
and into the airway has the potential to cause numerous infec-
tious and inflammatory pulmonary complications. Bypassing
the oropharynx with a temporary nasogastric feeding tube
can result in patient discomfort, use of restraints, and either
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inadvertent tube removal or misplacement (28, 29). Surgically
placed enteral feeding tubes often assist nursing care but lead
to an increased risk of infection and higher healthcare costs,
without proven benefits in survival, nutritional status, or
patient comfort (30-33). In this review, we will illustrate the
physiology of normal swallowing, discuss the mechanisms of
dysfunctional swallowing in critical illness survivors, and then
discuss the risk factors, diagnosis, associated outcomes, and
treatments of swallowing disorders in this population.

PHYSIOLOGY OF NORMAL SWALLOWING

In order to appreciate the pathophysiology of dysfunctional
swallowing in survivors of critical illness, it is first necessary to
understand the normal swallowing process. Awake and healthy
patients effectively swallow approximately once every minute
and over 1,000 times a day. The main purpose of swallowing
between mealtimes is to remove saliva, which is secreted at a
rate of about 0.5mL/min, facilitates swallowing initiation,
and lubricates the transit of the food bolus from the mouth to
stomach (34). The ability to swallow results from an intricately
timed orchestration of events involving sensory and motor
nerves, over 30 muscle groups, and two brainstem centers.
Although several nerves of the swallowing process are under
involuntary control, and swallowing can be triggered without
conscious input, the orchestration of the swallowing process is
ultimately under cortical control.

The normal swallowing process can be divided into four
stages (Fig. 1). First, during the oral preparatory phase, sol-
ids and liquids are prepared for transit. This process is under
voluntary control, and is largely responsible for the pleasure
achieved during eating, due to the stimulation of multiple
receptors on the tongue and palate. Importantly, saliva is nec-
essary for achieving the proper food consistency, teeth are
necessary for mastication, and adequate lip seal is necessary to
prevent foods and liquids from moving out of the mouth. The
seal between the tongue and palate is also essential to prevent
the bolus from moving prematurely into the pharynx, larynx,
and unprotected airway. After the tongue and oral muscles
position the bolus effectively, the oral transit stage begins, also
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under voluntary control. During this phase, a series of con-
tractions of the anterior tongue, posterior tongue, soft palate,
and floor of the mouth propel food and liquid directly into
the pharynx.

The entrance of food and liquid into the pharynx marks
the beginning of the pharyngeal phase. Here, a series of well-
timed physiologic movements function to prevent food and
liquid from entering the airway. These three sequential move-
ments are as follows: 1) the arytenoids moving medially and
anteriorly to touch the epiglottis; 2) the epiglottis moving
to cover the arytenoids; and 3) the true and false vocal folds
adducting (35). True vocal fold adduction requires function-
ing superior and recurrent laryngeal nerves. While air can
still pass in and out of the trachea up until vocal fold closure,
once the vocal folds are closed a patient enters an obligatory
period of apnea. On average, this period lasts 0.75 seconds,
although it increases with increasing bolus volume and vis-
cosity (36—38). Importantly, the vocal fold closure is the last
of the three steps, occurring approximately 0.7 seconds after
the initiation of the swallow (35, 36). If this delay is increased,
it is possible for solids and liquids to pass from the pharynx
into the airway. When this occurs, the final airway protection
mechanism is a cough, which requires abdominal, intercostal,
and diaphragmatic muscle strength, a properly timed glottic
closure, and afferent nervous pathways. These afferent path-
ways travel predominantly on the superior laryngeal nerve
which can be damaged by trauma to the piriform sinus. When
food and liquids are successfully averted from the airway, they
then pass toward the esophagus, the upper esophageal sphinc-
ter dilates, and the esophageal stage begins. This is the longest
and final of the phases of swallowing, lasting between 8 and 20
seconds in normal individuals, depending on bolus size, ana-
tomic obstruction, and the rate and strength of the peristaltic
contraction waves (34-36).

SWALLOWING DISORDERS IN THE ICU

Definitions

Disordered swallowing typically refers to several pathophysi-
ologic processes: dysphagia, gastroesophageal reflux, and aspira-
tion. “Dysphagia” denotes any
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disorder swallowing occurring
from the mouth on the way to
the stomach. In contrast, “gas-
troesophageal reflux” typically
refers to the retrograde passage
of any gastric contents to the
level of the larynx. Both dys-
phagia and gastroesophageal
reflux can result in “aspira-
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chea. Usually, signs and symp-
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Figure 1. Four phases of swallowing.
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input include pain or coughing while swallowing, the sensa-
tion of food getting stuck in the throat, a hoarse or wet voice
after eating, or the sensation of regurgitation. Depending on
the underlying disease process and the phase of swallowing
affected, patients in the ICU who develop swallowing disorders
may or may not present with typical signs or symptoms. Imag-
ing modalities frequently reveal overt aspiration in hospitalized
patients who lack any of these presenting clues. This type of
aspiration is often referred to as “silent” and is estimated to occur
in over 50% of all patients with documented aspiration (39-41).

Dysphagia that occurs in ICU patients following extuba-
tion, often termed “postextubation dysphagia” (or PED), usu-
ally is an ICU-acquired disorder. However, because swallowing
diseases in the general population can present insidiously, and
have varied diagnostic criteria, it is also possible for critical ill-
ness to unmask a previously undiagnosed swallowing disease. It
is also possible that the primary reason for a patient’s admission
is a known cause of abnormal swallowing, irrespective of the
presence of an endotracheal tube or systemic illness (such as
an acute hemispheric cerebrovascular accident or a large laryn-
geal abscess). While critical care physicians obviously need to
make feeding decisions for these patients, this review focuses
primarily on the downstream swallowing disorders suffered by
patients who either received an endotracheal tube, mechanical
ventilation, or became afflicted by a systemic critical illness.

The prevalence of swallowing disorders in a population
of extubated acute respiratory failure survivors is unknown,
largely because existing epidemiologic studies have intrinsic
biases, have used variable screening and diagnostic criteria, and
have evaluated heterogenous patient populations. Depending
on the population studied and the diagnostic criteria used,
the estimated prevalence of dysphagia ranges between 3% and
62% for patients recovering from critical illnesses (12, 24, 27,
42-44). Further well-controlled prospective studies using stan-
dardized diagnostic criteria will be necessary to determine the
true prevalence of dysphagia in critical illness survivors.

Mechanisms

Patients in the ICU can develop dysfunctional swallowing via
six potential mechanisms (Fig. 2). First, endotracheal and tra-
cheostomy tubes themselves can cause direct trauma to normal
anatomic structures that enable effective swallowing and pro-
tect against aspiration. Most importantly, focal ulceration and/
or inflammation can damage the vocal cords, the epiglottis,
the arytenoids, and/or the base of the tongue, rendering these
structures less capable of protecting the airway. This inflamma-
tion can either result in granulation tissue or even the scarring
together of the vocal cords, known as “synechiae” (19). This
granulation tissue and scarring can cause dysphagia, aspira-
tion, an altered voice, or in rarer occasions a threatened airway
requiring emergent surgical correction. Furthermore, arytenoid
dislocation and subluxation can result in impaired glottic clo-
sure during swallowing (45). Additionally, the recurrent laryn-
geal nerve can be compressed (usually by the endotracheal tube
cuff) resulting in vocal cord paresis and paralysis. Lip and den-
tal injuries sustained during the period of intubation have the
2398
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Figure 2. Six potential mechanisms for the development of ICU-acquired
swallowing disorders.

potential to affect a patient’s ability to hold food in the mouth
and/or chew appropriately, which can affect bolus size, and
swallow timing, resulting in aspiration. Similarly, tongue swell-
ing, or macroglossia, can occur following malpositioned bite
blocks. Lingual nerve compression and loss of tongue sensation
have been reported after forceful laryngoscopy or a poorly posi-
tioned laryngeal mask apparatus (46-50). Finally, other orally
inserted foreign bodies, such as larger bore orogastric tubes,
transesophageal echocardiogram probes, and suction devices,
may also cause direct oral, pharyngeal, laryngeal, or esophageal
trauma that can impair subsequent swallowing (45).

The second mechanism for dysphagia in critically ill
patients is neuromyopathy resulting in muscular weakness.
Multiple muscle groups required from normal swallowing may
be affected. For example, infrequent swallowing can result in a
disuse atrophy of the muscles of the tongue, pharynx, and lar-
ynx in patients receiving prolonged endotracheal intubation or
paralytics (26, 36, 51). Furthermore, critical illness polyneuro-
myopathy is a common peripheral muscular disorder and can
lead to diminished overall cough strength and limited glottic
clearance (52, 53).

The third mechanism for dysphagia is the development
of dysfunctional oropharyngeal and laryngeal sensation.
Sensation abnormalities can result from either critical illness
polyneuropathy or local edema (54). While laryngeal sensation
assessment methods are currently being optimized to evaluate
patients (55-57), the proper timing and strength of the laryn-
geal closure reflex depends on appropriate afferent input and
likely plays a role in the pathophysiology of swallowing dys-
function (56, 58—60).

The fourth mechanism for swallowing dysfunction in
critical illness survivors is impaired sensorium, either related
to ICU-acquired delirium, underlying critical illness, or the
effects of sedating medications. Leder et al (61) have recently
reported that in a mixed patient population, the odds of liquid
aspiration were 31% greater for patients not oriented to per-
son, place, and time. Decreased level of consciousness also lim-
its a patient’s ability to participate fully in therapeutic exercises
offered by speech-language pathologists. Further controlled
studies are necessary to determine the duration and magnitude
of the effect of an altered sensorium on swallowing function in
critically ill patients.
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The fifth mechanism for disordered swallowing in criti-
cally ill patients is gastroesophageal reflux. Supine position-
ing, higher levels of sedation, and the use of paralytics are all
reported risk factors for gastroesopheal reflux and subsequent
aspiration in intubated ICU patients (62). Although not directly
investigated, some of these pathophysiologic processes that are
responsible for gastroesophageal reflux likely continue in the
immediate postextubation period. Impaired gastric motility
and tube-based enteral feeding also increase the risk for gas-
troesophageal reflux (63). Despite debate surrounding optimal
volume thresholds, gastric residual volume is frequently used
in tube-fed patients to monitor for impaired gastric motility
and the risk of subsequent reflux and aspiration (64, 65).

The sixth mechanism for swallowing dysfunction is dyssyn-
chronous breathing and swallowing in patients with underlying
respiratory impairment and tachypnea. Prevention of aspira-
tion during swallowing is dependent on exact coordination
between laryngeal closure, apnea, and the opening of the upper
esophageal sphincter (35). As the respiratory rate increases, the
periswallowing apneic period shortens, and laryngeal opening
can occur prior to passage of the food bolus into the esophagus
(66). Patients with hypoxemia and tachypnea aspirate more
frequently (67-71). Additionally, these patients possess less
physiologic reserve to accommodate aspiration-associated gas
exchange abnormalities, which further amplify the deleterious
effects of their aspiration.

Risk Factors

Several factors are known to increase the risk for dysphagia,
aspiration, and pneumonia in critically ill patients (Table 1).
Nonintubated patients with stroke and other neuromuscu-
lar disease have all been shown to foster an increased risk of
aspiration and pneumonia (72, 73). Additionally, supine bed
position and frequent gastroesophageal reflux in mechanically
ventilated patients have been demonstrated to increase the risk
for nosocomial pneumonia (62, 74, 75). Finally, as discussed

TABLE 1. Risk Factors for Swallowing
Disorders in Critically 1ll Patients

Risk Factors

Preexisting dysphagia

Cancer, surgery, or radiation to head, neck, and/or esophagus
Delirium, excessive sedation, and/or dementia

Stroke or neuromuscular disease

Longer durations of mechanical ventilation

Multiple intubations

Tracheostomy

Severe gastroesophageal reflux

Paralytics and/or critical illness polyneuromyopathy

Supine bed position

Perioperative transesophageal echocardiogram

Critical Care Medicine
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above, patients with a decreased level of consciousness are
more likely to aspirate (76).

The study of those factors that increase the risk for impaired
swallowing in awake, recently extubated patients without
strokes or neuromuscular diseases is less advanced. Specific risk
factors for this type of PED have been reported in a few epide-
miology studies (12). Perioperative transesophageal echocar-
diogram was reported to be independently associated with an
increased risk of PED in small cohorts of patients undergo-
ing cardiac surgery (27, 43). Additionally, lower preadmission
functional status has been independently associated with PED
in a cohort of 84 elderly patients (hazard ratio, 1.68; 95% CI,
1.26-3.97) (77). Interestingly, age, intubation duration, diabe-
tes mellitus, renal failure, postoperative pulmonary compli-
cations, and tracheostomy all have been both supported and
refuted as potential risk factors for PED (25, 27, 42, 43, 78-87).
The variable associations between PED and these risk factors
likely stem from biased patient selection, heterogenous study
populations, and differing diagnostic protocols. For example,
while the initial retrospective reports of swallowing dysfunc-
tion in patients with tracheostomy paved the way for the study
of swallowing in the ICU (26, 82, 87), since then experts have
debated the actual effects of tracheostomy on swallowing func-
tion (84, 85, 88-90). Because of these debates, the search for
modifiable risk factors for PED would be greatly assisted by
well-controlled prospective studies and an established diag-
nostic standard for the disease.

Screening

Although screening for dysphagia in all stroke patients is a
component of the current national guidelines and performance
measures, no similar standards exist for the evaluation of criti-
cally ill patients following extubation (91). A recent nation-
wide survey of inpatient speech-language pathologists who
specialize in the evaluation and management of swallowing
disorders revealed that only 41% of hospitals routinely screen
extubated patients for dysphagia (92). Nearly all screening pro-
tocols involve the attempted swallowing of a quantity of water
varying between 3mL and 90 mL, followed by the observation
by either a nurse, speech-language pathologist, or physician
for clinical signs of aspiration. The reliability and validity of
these screening protocols have been debated in stroke patients,
largely due to questionable sensitivity for aspiration (93-95).
However, in a recent, large study of a mixed group of hospi-
talized patients, Suiter and Leder (96) demonstrated that a
3-ounce Water Swallow Test was 96.5% sensitive and 48.7%
specific for aspiration as detected by a bedside endoscopy per-
formed immediately afterward. Although these results suggest
a potential method to screen patients following extubation, the
validity of this and other water-based screening protocols in
recently extubated patients is unknown.

Diagnosis

Currently, the most common diagnostic test to evaluate for
PED is a bedside swallow evaluation performed by a speech-
language pathologist. Although the components of this
2399

www.ccmjournal.org



Macht et al

examination are not standardized and can vary by practitioner
(92), patients usually undergo an interview, a structural and
functional evaluation of their mouth and their cough response,
and an assessment of swallowing function with different food
textures and liquid thicknesses. The bedside swallow evalu-
ation has been criticized for poor sensitivity as well as poor
inter- and intrajudge reliability (97-99). Although it has not
been validated against gold standard tests, a seven-point scale
that incorporates the perceived aspiration risk and subsequent
dietary recommendations is often used to grade the severity of
dysphagia (100, 101).

Although the bedside swallow evaluation is the sole assess-
ment performed in 60% of cases nationwide (92), additional
tests may be ordered to assist in the diagnosis of PED. A vid-
eofluoroscopic swallow study (VESS), often referred to as “a
modified barium swallow,” is available in over 97% of hospitals
nationwide (92). To perform this test, patients are transported
from the ICU to a fluoroscopy suite and instructed to swal-
low different consistencies of barium-containing foods and
liquids in a sitting position. The procedure is recorded and

then reviewed by a radiologist. Despite questionable interob-
server variability for abnormalities in other phases of swal-
lowing, this test is highly sensitive and specific for aspiration
(102-104). Numerous scoring systems exist to quantify the
degree of aspiration (105-107) as well as the degree of overall
swallowing impairment (108). Importantly, visualized aspira-
tion on a VFSS has been associated with significantly increased
risk of developing subsequent pneumonia in a mixed group of
patients (109).

The other gold standard instrumental procedure to evalu-
ate for PED is a fiberoptic endoscopic swallow study (FEES).
During this test, a small (usually 3.4-3.6 mm) nasopharyngo-
scope is passed through one nostril into the pharynx, and the
entire glottis is endoscopically visualized during swallowing
(Fig. 3). Patients frequently receive a small quantity of a local
anesthetic to the nasal turbinates to maximize comfort. Both
the interobserver variability and the sensitivity for detection of
aspiration are slightly better for the FEES than for a modified
barium swallow (110-114). A major advantage of the FEES in
ICU patients is the ability to perform the test at the patient’s bed-

side. Other advantages include

A | B

the ability to visualize injury to
laryngeal soft tissues, observe
secretion management, and
test laryngeal sensation directly
(56, 58, 115, 116). In a popula-
tion of acute stroke patients,
N FEES has been reported to pre-
' dict both the development of
pneumonia and the degree of
dependent living at 3 months
(117). A nationwide sample of
surveyed speech pathologists
revealed that FEES is less fre-
quently available than a modi-
fied barium swallow and even

" No aspiration

when available is used less

Arytenoid .

s

Food bolus

Arytenoid ~~

Aspiration

Food bolus

frequently (92).

Patient Outcomes

The independent association
between aspiration, the devel-
opment of pneumonia, and
poor outcomes in nonintu-
bated patients is well reported
(118-121). In addition to mal-
nutrition and increased mor-
tality, dysphagia and aspiration
can result in chronic cough,
$ increased institutionalized
care, social isolation, decreased

Nasogastric
feeding tube

Figure 3. The glottis as viewed endoscopically during a fiberoptic endoscopic evaluation of swallowing. A, Nor-
mal pharynx and larynx in the resting position (1, posterior pharyngeal wall; 2, arytenoid; 3, aryepiglottic fold; 4,
pyriform sinus; 5, vallecula; 6, epiglottis; 7, false vocal fold; 8, true vocal cord; 9, subglottic shelf; 10, trachea).

B, Movement of liquid in the pharynx surrounding the larynx without aspiration. €, Food bolus (on the right)
being aspirated into the trachea. D, Food bolus in the vallecula and on the epiglottis in a recently extubated
patient. Note the significant arytenoid edema and a small-bore nasogastric feeding tube (upper right).
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quality of life, and depres-
sion (73, 122-124). However,
few prospective cohort studies
have examined the associations
between patient outcomes and
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Extubated Patient

Is patient ready to attempt swallowing?

Readiness criteria: Can patient maintain alertness
and upright posture (supported if necessary)?

ves |

Consider SLP consultation if patient has:

+ Pre-existing dysphagia, or
« Cancer, surgery, or radiation to head, neck, and/or esophagus, or

« Stroke and/or neuromuscular disease, or
« Longer durations of mechanical ventilation and/or tracheostomy, or
« Critical illness polyneuromyopathy

Perform 3 oz. Water Swallow Test!
Eailure criteria (any one):

’ No

Reasses in the future
Remain NPO

Consult speech-language
pathologist (SLP)

- inability to drink the entire amount continuously
- coughing or choking up to 1 min. after test
- drooling or wet, gurgly, or hoarse vocal quality

Y

Fail

Remain NPO

|

Pass Bedside Swallow Evaluation
Pass Unceflain Fail
Consider Advance diet based on || Consider FEES || Reasses in the future
advancing diet SLP recommendation or VFSS2 Remain NPO

Figure 4. Algorithm for management of swallowing disorders in recently extubated patients. 'The 3-ounce Water Swallow Test can be performed by a
nurse, a speech-language pathologist (SLP), or a physician. Patients are given 3 ounces of water and instructed to drink the entire amount, via cup or
straw, completely and without interruption (cup can be held to patients mouth by examiner). The volume of water, failure criteria, and number of adminis-
trations have not been validated in recently extubated patients. Devices that improve sensorium should be in place (glasses, dentures, and hearing aids).
“These instrumental tests are usually performed when results of the bedside swallow evaluation are uncertain. The benefit of protocols using instrumental
tests in recently extubated patients has not been established. NPO = nil per os, VFSS = videofluoroscopic swallow study, FEES = fiberoptic endoscopic

evaluation of swallowing.

dysphagia severity specifically in a population of recently extu-
bated critically ill patients. One recent, large retrospective cohort
study of extubated ICU patients demonstrated an independent
association between dysphagia and a composite outcome of
pneumonia, reintubation, or death (adjusted odds ratio, 3.31
[1.78-4.56]; p < 0.01) (86). The presence of dysphagia was also
significantly associated with longer hospitalization, discharge
to a nursing home, and feeding tube placement. However, this
study was limited by selection bias and the use of only bedside
swallow evaluations to diagnosis dysphagia. A recent retrospec-
tive review of National Hospital Discharge Survey data demon-
strated a significant association between dysphagia and both
hospital length of stay and mortality in a heterogenous hospital
population. The same study estimated the national yearly cost
of dysphagia in hospitalized patients to be over $500 million
(125). These costs are, in part, related to increasing dysphagia
assessments by speech-language pathologists. Speech-language
pathologists currently devote 56% of their inpatient efforts to
the evaluation and treatment of dysphagia, representing a 19%
increase over the past 9 years (126). Further prospective stud-
ies are necessary to determine both the short- and long-term

Critical Care Medicine

outcomes of patients with PED, as well as the most cost-effective
methods for screening, diagnosis, and treatment.

Treatment

Treatments for all types of dysphagia have been relatively
underexplored, especially for patients recovering from critical
illnesses. Based on the evidence largely obtained in noncriti-
cally ill patients with chronic neuromuscular disease, the cur-
rent state of treatment involves dietary texture modification,
postural change, therapeutic exercises, and/or enteral feeding
tubes (127-132). In rare cases, surgical technique such as an
upper esophageal sphincter myotomy has been performed, with
variable results (133, 134). The goal of the myotomy is to reduce
the resistance of a functionally obstructing upper esophageal
sphincter to facilitate the movement of the food bolus from the
pharynx into the cervical esophagus. No controlled trials have
shown strong benefits of any modalities described above, and
speech-language pathologists and surgeons vary in their use
of, and perceived effectiveness, different treatments (92). Given
the potentially reversible sensory and neuromotor mecha-
nisms for PED, novel therapeutic exercise protocols may be
2401
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beneficial. For example, surface electromyography biofeedback
has recently been incorporated into a rehabilitation program
with early success (135, 136). This technology allows patients
to visually monitor their own muscle activity during the swal-
lowing process. Additionally, bundled exercise programs for
both outpatients and acute stroke patients have shown prom-
ising results in small trials and deserve further study in critical
illness survivors (137—139). Preliminary evidence also suggests
a benefit in outpatients with other direct treatment modalities
such as neuromuscular electrical stimulation or cricopharyn-
geal botulinum toxin injection (140, 141).

Recommendations for Screening and Diagnosis
Accurate identification of swallowing disorders in ICU patients
is crucial to determine the safety and type of oral alimenta-
tion. Although we anxiously await further well-conducted tri-
als examining screening, diagnostic, and treatment protocols
for dysphagia, the diagnostic algorithm outlined in Figure 4
represents our current recommendations for recently extu-
bated ICU patients. Given the complexity of swallowing dys-
function in these patients, any proposed algorithm must be
accompanied by appropriate caveats. Although the 3-ounce
Water Swallow Test has been shown to be highly sensitive in
a mixed population of all hospitalized patients, this test has
not been validated in recently extubated ICU patients (96, 142,
143). The optimal volume of water to use for such a screening
test, and the criteria for a failed test in ICU patients, remain to
be determined. Furthermore, the bedside swallow evaluation
by a speech-language pathologist deserves further explora-
tion to limit its subjectivity and interrater variability. Ideally,
determining the most useful components of the 3-ounce Water
Swallow Test would improve the standardization and efficiency
of its performance. Finally, subsequent studies should test the
role for both FEES and VEFSS to determine how critical care
physicians, critical care nurses, and speech-language patholo-
gists should optimally use these tests and reduce the burden of
swallowing disorders in our patients.

CONCLUSIONS

Although the potential for artificial airways to cause laryn-
geal damage and impaired swallowing was initially raised in
the mid 1960s (14, 17), the critical care community has been
largely silent when faced with questions about our patients’
swallowing function. Aided in great part by an increasing
awareness of the long-term complications of critical illness
(8, 144), and the expertise of speech-language pathologists,
we are beginning to seek answers to a number of questions.
Who should be screened for dysphagia after extubation? What
is the optimal screening test? How can we limit the develop-
ment of dysphagia? How do we treat it? Given the vast number
of patients who require intensive care, and an improving ICU
mortality, identifying the proper answers to these questions is
important. Furthermore, swallowing disorders involve multi-
ple organ systems and affect aspects of both acute and chronic
care. Therefore, advancements in our understanding of these
disorders will require effective collaboration between nurses,
2402
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speech pathologists, neurologists, otolaryngologists, gastroen-
terologists, intensivists, and primary care physicians.
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