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KEYWORDS Abstract Airway isolation by endotracheal intubation or tracheostomy impedes or even inter-
Oropharyngeal rupts speech and swallowing. Pharyngeal and laryngeal impairment frequently occurs after
dysphagia; extubation or de-cannulation, common consequences being dysphonia, dysphagia and the aspi-
Tracheostomy; ration of oral secretions, food, or fluids. Aspiration often leads to pneumonia and eventually
Mechanical death. Although the literature reports a high frequency of dysphagia following intubation and
ventilation tracheostomy, the data vary considerably, and the true incidence of oropharyngeal dysphagia

following artificial airway isolation remains to be established.

We conducted a systematic review of the available evidence, in order to assess oropharyngeal
dysphagia physiology, diagnosis and treatment.
© 2011 Elsevier Espana, S.L. and SEMICYUC. All rights reserved.

PALABRAS CLAVE Exploracién y abordaje de disfagia secundaria a via aérea artificial

Disfagia orofaringea;

Traqueotomia; Resumen El aislamiento de la via aérea mediante intubacion translaringea o traqueotomia,
Ventilacion mecanica dificulta, cuando no interrumpe las funciones faringeas y laringeas de fonacion y deglucion;

tras retirar el tubo translaringeo o canula de traqueotomia, dichas funciones no se recuperan
de forma inmediata, observandose con frecuencia disfonia, disfagia y aspiraciones traqueo-
bronquiales. La aspiracion de secreciones orofaringeas, de alimentos, asi como de contenido
gastrico, pueden dar lugar a infecciones respiratorias nosocomiales, en pacientes fragiles o
convalecientes de afecciones severas con un aumento significativo en su morbimortalidad.

La incidencia de incompetencia faringea y laringea, en pacientes que requieren uso de una
via aérea artificial no esta bien determinada. Los estudios realizados hasta el momento sugieren
una alta proporcion de dichas alteraciones, tanto en pacientes recientemente extubados, como
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en pacientes traqueotomizados. El conocimiento de los mecanismos fisiopatologicos que condi-
cionan la disfagia en dichos pacientes, junto con las alternativas diagnosticas y terapéuticas
centraran la actual revision.
© 2011 Elsevier Espana, S.L. y SEMICYUC. Todos los derechos reservados.

Introduction has been shown to be useful, allowing the identification of

Dysphagia is defined as patient perceived difficulty in swal-
lowing solid and liquid foods. It can manifest in variable
forms—from a delay in food bolus formation or movement
to pathological displacement with passage of the bolus into
the airway.

The consequences of dysphagia can be serious, and may
involve important mortality when dehydration, denutrition
and/or tracheobronchial aspiration are produced.'-3

The penetration and aspiration of oropharyngeal sec-
retions, food and gastric contents in the upper bronchial
tree give rise to an inflammatory response that stimulates
mucosal secretion. This in turn gives rise to bronchorrhea
and to a series of respiratory alterations ranging from condi-
tions characterized by a good prognosis, such as atelectasis
or chemical pneumonitis (Mendelson’s syndrome), to severe
respiratory infections or acute respiratory distress syndrome
(ARDS) in fragile patients or individuals who are recovering
from serious conditions.'>

The risk of bronchoaspiration in patients with oropharyn-
geal dysphagia is 11 times greater than in patients without
swallowing difficulties.>®

The incidence of pharyngeal and laryngeal incompe-
tence in patients with disorders of neuromuscular origin
is very high, with variations in its frequency of manifesta-
tion, severity and treatment options. Series of patients with
disorders as common as cerebrovascular stroke have been
reported in which 94% of the subjects were seen to suffer
some degree of dysphagia—in an important number of cases
with a good response to conventional rehabilitation therapy.
The persistence of dysphagia in these patients was associ-
ated to a poorer prognosis, a prolongation of hospital stay,
and to increased admission to homes for the elderly, worsen-
ing of quality of life, and dependency for activities of daily
living.”-?

In patients with neuromuscular degenerative processes
mostly in the form of amyotrophic lateral sclerosis or mus-
cle dystrophy, the dysphagia associated to these processes is
not reversible; as a result, such individuals require an alter-
native solution in the form of a gastrostomy, for example.

The incidence of pharyngeal and laryngeal incompetence
(typically in the intra-glottic/subglottic region) (G/SG-I) in
patients requiring an artificial airway has not been clearly
established. Some studies suggest an incidence of over 40%
in recently extubated patients, and of between 50 and 84%
in patients requiring tracheotomy.*°-'3 A diagnosis of dys-
phagia secondary to artificial airway isolation (in studies
conducted in tracheotomized patients) has been associated
to a prolongation of admission to the Intensive Care Unit
(ICU), and to a longer time to weaning from mechanical ven-
tilation and decannulation.™ The use of simple screening
methods or protocolization of the study of such disorders

patients at high risk, with a view to adopting appropriate
management measures.'>~18

On the other hand, in the ICU, where a large proportion of
patients require an artificial airway, pneumonia accounts for
up to 25% of all nosocomial infectious complications. In turn,
90% of these pneumonias are associated to mechanical ven-
tilation (MV), and this proportion moreover increases with
the duration of MV. The mortality attributable to nosocomial
respiratory overinfection in such Units has been estimated
to reach 33-50%, depending on the series.

Independently of its origin, oropharyngeal dysphagia
increases patient morbidity and mortality, the mean dura-
tion of stay, and the economical, intangible and hospital
opportunity costs.> "

Classification of dysphagia

Depending on the anatomical level at which
dysphagia originates, a distinction is made of the
following

Oropharyngeal dysphagia

Oropharyngeal dysphagia is defined as food bolus penetra-
tion difficulty from the oropharynx to the cervical esophagus
due to dysfunction in the oropharyngeal phase of swallow-
ing, secondary to laryngeal problems or alterations in upper
esophageal sphincter function. Tumors and neurological or
muscular disorders are the most common causes of this type
of dysphagia (Table 1), and the appearance of dysphagia
immediately follows the act of swallowing.’

Esophageal dysphagia

Esophageal dysphagia is defined as food bolus penetration
difficulty from the upper esophageal sphincter to the stom-
ach, due to alterations of the esophagus or lower esophageal
sphincter. Mechanical or motility alterations are the most
frequent underlying causes (Table 2). In contrast to patients
with oropharyngeal dysphagia, the symptoms generally man-
ifest several seconds after swallowing, and are typically
referred to the retrosternal region.’

Functional or cryptogenic dysphagia
This term is used in reference to dysphagia of unknown ori-

gin.

Classification of dysphagia according to the degree
of functional impairment

This classification is typically used in patients with neuro-
logical, muscular or neuromuscular disorders.?
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Table 1  Causes of oropharyngeal dysphagia.

- Structural causes:

o Oropharyngeal strictures (stenosis): neoplastic/foreign body/inflammatory
o Esophageal stenosis: esophageal membranes/Zenker’s diverticulum/cicatricial

o Mediastinal and neck masses
- Disorders of the central nervous system:
o Cerebrovascular events (stroke)
o Parkinson/Wilson/Alzheimer/Huntington chorea
o Head injuries
o Brainstem tumors
o Amyotrophic lateral sclerosis/multiple sclerosis
o Cerebral paralysis
o Bulbar poliomyelitis-postpoliomyelitis syndrome
o Guillain-Barré syndrome
o Tardive dyskinesia
o Familial dysautonomy (Riley-Day syndrome)
- Motor end plate diseases:
o Myasthenia gravis, Eaton-Lambert syndrome, botulism

o Toxic: aminoglycosides, phenytoin, penicillamine, procainamide, propanolol, organophosphorus compounds

- Peripheral neuropathy:
o Diabetes mellitus-chronic alcoholism

o Paralysis of the laryngeal recurrent nerve (neoplasms, surgery, etc.)
o Others (diphtheria, tetanus, rabies, lead poisoning, syphilis, etc.)

- Myopathy:
o Connective tissue diseases (overlap syndrome)

o Metabolic myopathy (hyper-/hypothyroidism, amyloidosis, sarcoidosis, Cushing, Wilson)

o Paraneoplastic syndrome

o Drugs (amiodarone, HMG-CoA reductase inhibitors, corticosteroids, etc.)
o Inflammatory myopathy (polymyositis, dermatomyositis, inclusion body myositis)

o Myotonic and oculopharyngeal dystrophy
- Primary cricopharyngeal dysfunction
- Xerostomia or dry syndrome

- Secondary to artificial airway (translaryngeal intubation, tracheotomy or tracheostomy)

Mild degree dysphagia

Mild degree dysphagia is predominantly oral dysphagia, typ-
ically characterized by a delay in swallowing, with loss of
oral content, and difficulty in forming the food bolus. No
dysphonia or cough is observed after swallowing, and there
is a low risk of airway penetration or aspiration.

Table 2 Causes of esophageal dysphagia.

Moderate degree dysphagia

Moderate degree dysphagia is characterized by a predom-
inance of oral and pharyngeal dysfunction, with a loss
of oral content due to lip incontinence and food leakage
through the nasal passages. In addition, food bolus trans-
port is slowed as a consequence of altered lip and tongue

- Mechanical causes:

o Inflammatory and post-inflammatory stenosis/neoplastic/membranes (webs) and esophageal rings

o Foreign body

o Mediastinal and neck masses
- Primary esophageal motor disorders:

o Achalasia

o Diffuse esophageal spasms

o Symptomatic esophageal peristalsis

o Hypertensive upper esophageal sphincter
- Secondary esophageal motor disorders:

o Gastroesophageal reflux disease (GERD)

o Pseudoachalasia (neoplasms)

o Endocrine-metabolic diseases (diabetes mellitus, hypothyroidism, etc.)
o Collagen diseases (systemic sclerosis, systemic lupus erythematosus, etc.)

o Infections (moniliasis, cytomegalovirus, etc.)
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contractility, with the possible association of dysphonia. In
these cases there is a risk of laryngeal penetration and/or
bronchial aspiration.

Severe degree dysphagia

In addition to alteration of the oral and pharyngeal phases
of swallowing, severe degree dysphagia is characterized by
laryngeal impairment with alteration of the airway pro-
tective reflexes. Food remains are often retained in the
pharyngeal recesses, and patients may experience alter-
ation or abolition of laryngeal and hyoid elevation and
anteversion during swallowing. Coughing is not always
observed. These individuals are at a high risk of airway pen-
etration and/or aspiration.

Oropharyngeal dysphagia secondary
to artificial airway

The studies conducted to date in relation to laryngeal incom-
petence (G/SG-1) secondary to artificial airway isolation
comprise a limited number of heterogeneous patients. In
such studies it is important to note that hours after intuba-
tion the patients may develop laryngeal alterations that can
persist for prolonged periods of time.*%10-13 A recent series
has reported that in the first 24 h after extubation, 44% of
the patients suffered aspirations not accompanied by the
cough reflex.2’ The existing data in tracheotomized patients
describe laryngeal dysfunction in 50-83% of the cases.'>1>-12

Lesion mechanisms

Translaryngeal intubation can affect the laryngeal structures
as a result of direct impact during intubation, in the course
of prolonged intubation, in restless patents, as a conse-
quence of abrasion of the laryngeal mucosa, or secondary to

Figure 1

Supraglottic edema.

Figure 2

Left arytenoid subluxation.

the mere presence of the tube orotracheal. Common findings
are vocal cord edema, as well as swelling of the supraglottic
space (Fig. 1), with a less frequent observation of granulo-
mas at this level. Other infrequent findings are arytenoid
subluxation or luxation (Fig. 2), or vocal cord paralysis sec-
ondary to direct damage or involvement of the recurrent
nerves. All these lesions adversely affect swallowing.'%"
The orotracheal (translaryngeal) tube keeps the glottis
open for prolonged periods of time, abolishing the natu-
ral movements of the larynx and of pharyngeal muscles.
This in turn leads to muscle atrophy, weakness of the
pharyngolaryngeal muscles, and stiffness of the tongue,
pharynx, hypopharynx and larynx."® The intrinsic move-
ments of the larynx, such as reflex glottic closure during
swallowing, are affected. The edema produced as a result
of the indwelling foreign body (translaryngeal tube) and the
absence of correct stimulation of the laryngeal and hypopha-
ryngeal mechanoreceptors cause a decrease in sensitivity to
the presence of secretions, altering the complex swallowing
mechanism, which in turn can facilitate laryngeal penetra-
tion or tracheal aspiration."”” In tracheotomized patients,
the presence of the tracheotomy cannula can lead to aspi-
rations, since it is a coadjuvant factor in G/SG-1.%° Correct
insufflation of the pressure cuff in the tracheotomy can-
nula or translaryngeal tube does no fully prevent bronchial
aspiration.'®?' Secretions and food tend to accumulate in
the glottic and subglottic space, where they are difficult
to eliminate in the presence of a tracheotomy cannula or
translaryngeal tube (due to the reasons given above). It
is from this space where penetration or bronchial aspira-
tion ultimately takes place, unless the tube or cannula is
equipped with an aspiration system located immediately
above the pressure cuff (subglottic aspiration cannulas or
tubes)—thereby minimizing penetrations/aspirations. This
complication of tracheotomy, described in the medical
literature,'®2' should be monitored, since it is the cause
of an important increase in comorbidity that proves difficult



Exploration and approach to artificial airway dysphagia

427

to resolve. Increasing the pressure cuff effect in an attempt
to make this compartment airtight can give rise to tracheal
mucosal ischemia, associated to the posterior development
of granulomas or even mucosal necrosis—with consequent
scarring and strictures.

The placement of a tracheotomy cannula, in the pres-
ence of prolonged pressure cuff insufflation, directly alters
the glottic closure reflex, which is normally triggered when
the supraglottic mucosa comes into contact with solids or
liquids."?

Tracheotomy in patients subjected to prolonged mechan-
ical ventilation modifies normal function and the rela-
tionship between breathing and swallowing, causing
them to become independent of each other (the nor-
mal situation being total dependency between the two
phenomena)—thereby altering the normal airway protective
reflexes.?' In addition, the motor response is reduced and
the laryngeal adduction reflex is shortened in time. On the
other hand, it has been postulated that in the presence of
a tracheotomy cannula the normal laryngeal elevation and
anteversion movement of the larynx is reduced and proves
less effective in opening the upper esophageal sphincter and
lowering the epiglottis.'® Different tracheotomy techniques
have even been proposed to avoid such limitations.

The most deleterious effects of tracheotomy cannulas
with pressure cuffs are muscle atrophy and atrophy of the
nerve endings in the glottic and subglottic region. The inter-
ruption of air passage through the glottis, and the loss of
pressure in the subglottic region, directly affect the cough
reflex, laryngeal adduction and glottis closing capacity. The
glottic and subglottic muscles are affected not only by
polyneuropathy in the critical patient®'”'® but also largely
by a lack of use. In fact, restoring air passage through the
glottis, with the use of fenestrated cannulas and particularly
Passy-Muir type speaking valves, facilitates rehabilitation
and posterior recovery from such alterations, as well as cor-
rection of the swallowing and speech mechanisms.%10,:22,23

Exploration and diagnosis of oropharyngeal
dysphagia

In order to explore, diagnose and classify the different
types of oropharyngeal dysphagia, swallowing is evaluated
clinically and with the use of instruments. In turn, the
multidiscipline-based development of diagnostic protocols
allows a rapid and firm diagnosis and makes it possible to
adopt appropriate and effective therapeutic measures:

Physical examination

1. Inspection of the oral cavity, including the evaluation of
dental and/or gingival disorders, alterations of the oral
mucosa (dentition problems, herpes, mucositis, aphthae,
etc.), reduced salivation (Sjogren syndrome, antihis-
tamines, anticholinergic drugs, etc.), and the presence
of masses.

2. Inspection and palpation of rostral-caudad displacement
and anteversion of the laryngeal structures, together
with elevation of the floor of the mouth during swallow-

ing.

3. Oral motor and sensory function, including specific
neurological exploration according to the background
disorder involved:

- Cranial nerves V, VII, IX, X and XIl. An evaluation is
made of the movements of the lips, face, tongue,
mandible and palate, with an assessment of muscle
mass and tone, strength, symmetry, speed and range
of action.

- Cough reflex. Loss of this reflex is a sign of dimin-
ished airway clearance. The presence of dysphonia,
wet voice or ‘‘vocal cord bubbling’’ is common in
patients with an abolished cough reflex. The nausea
reflex is of no help in the exploration of swallowing.?

4. In tracheostomized patients, the evaluation of swallow-
ing requires deflation of the pressure cuff and occlusion
of the external orifice of the cannula, with the aim of
restoring transglottic airflow and facilitating speech and
cough:

- On deflating the pressure cuff, the presence of sec-
retions above the cuff is suggestive of laryngeal
incompetence (G/SG-I); the presence or absence of a
cough reflex is significant, being preserved in patients
with active airway defense mechanisms.

5. Small pieces of ice are administered as solids, along
with 3-4ml of water and semisolids (purée or soufflé),
with the observation of chewing efficacy. The movements
of the laryngeal structures and floor of the mandibular
region are monitored and palpated. Neck auscultation
before, during and after swallowing is useful for deter-
mining the presence or absence of secretions or liquids
in the larynx or pharynx.

Clinical tests

Videofluoroscopy

Videofluoroscopy involves radioscopic assessment of the
swallowing of barium contrast-based formulations of differ-
ent consistencies. It is presently the gold standard for the
study of oropharyngeal dysphagia.?* The technique allows
visualization of the complete swallowing sequence from dif-
ferent angles, including elevation of the hyoid bone and
larynx, pharyngeal contraction and relaxation of the upper
esophageal sphincter. It also can be used to analyze for-
mation of the food bolus, the function of different muscle
groups and anatomical structures, and to precisely measure
oropharyngeal transit times and diagnose laryngeal penetra-
tion (the foreign material is retained within the laryngeal
vestibular zone, extending no further than the true vocal
cords) or bronchial aspiration (the foreign material extends
beyond the true vocal cords).?4?

Radioisotope transit testing

This technique is indicated for studying transit from the
oral cavity to the stomach, using Tc99m-sulfur colloid (the
administered dose varying from 150 to 300 wCi), a radiodrug
that is not absorbed and does not adhere to the gastroin-
testinal mucosa. Imaging is carried out in the context of a
dynamic study immediately after swallowing, using a low-
energy collimator and centering the image from the oral
cavity to the stomach, in an anteroposterior projection. The
technique is widely used to study esophageal dysphagia, and
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is sensitive and specific in diagnosing the esophageal motil-
ity pattern. In application to oropharyngeal dysphagia, it is
less sensitive and specific from the anatomical-functional
perspective than videofluoroscopy, though it offers the pos-
sibility of acquiring high-count static images that are able to
correctly diagnose bronchial aspirations. The acquisition of
images of this kind with a sufficient time margin after nor-
mal swallowing of the radioisotope also allows the exclusion
of bronchial aspirations due to gastroesophageal reflux.2¢-2

Evans methylene blue test

This test is used to diagnose G/SG-l in tracheotomized
patients, and involves the instillation of a few drops of
methylene blue on the tongue, in tracheotomized patients
under spontaneous breathing or who are able to maintain
continuous positive airway pressure (CPAP) ventilation and
can undergo pressure cuff deflation in the semi-sitting posi-
tion (between 45° and 90°). Over the subsequent hours, the
appearance of blue-stained secretions in the tracheal aspi-
rations is evaluated as an indication of passage from the
pharynx to the trachea.

To date, the Evans blue test has shown high sensitivity
(82-100%) in application to abundant aspirations (>10% of
the food bolus), with a high false-negative rate (up to 50%)
in studies involving limited samples.?-3

In our Unit we have used the Evans blue test for years,
incorporating modifications designed to improve its per-
formance. In tracheotomized patients in which the test is
indicated and the above described conditions apply, 2 ml
of methylene blue are placed on the middle-posterior third
of the tongue, followed by the observation of cough (early
or late) and the appearance or aspiration of blue-stained
secretions in the tracheotomy cannula, as well as the
appearance of stained saliva at the lip commissures. The
use of 2ml corresponds to physiological swallowing, which
is known to be volume dependent (study range involving a
bolus of over 1ml and less than 20ml); the appearance of
blue-stained saliva at the lip commissures is suggestive of
the existence of alterations in the oral phase of swallowing.

The anatomical level at which normal airway defense
reflexes are present can be established from the timing of
cough with the appearance of methylene blue in the tra-
cheotomy cannula: laryngeal during the first 30s, tracheal
after between 30s and 2min, and bronchial when longer
than 2 min.

Glucose in bronchial secretions

The utilization of Medi-Test® reactive strips (commonly used
in urine sediment studies) for glucose testing in the bronchial
secretions of tracheotomized patients in which oral nutrition
has been started constitutes a simple G/SG-I screening test.
Positivity with this technique is strongly suggestive of the
presence of glucose, and makes it necessary to resort to
other tests for confirmation purposes.

Instrumental tests

Fibroscopy

Transnasal fibroscopy is able to visualize the laryngopha-
ryngeal structures and their possible alterations. During
the test a functional evaluation is made, including direct

Figure 3

Methylene blue in the trachea.

visualization of the formation of the food bolus (liquid or
solid) in its pharyngeal phase, together with laryngeal tests
to assess vocal cord adduction and cough reflexes.33-3°

After swallowing, fibroscopy moreover allows the detec-
tion of retained food in the hypopharyngeal region
(supraglottic recesses), and its visualization in the airway
in the case of tracheal aspiration.36-38

Studies of this kind should be carried out by experienced
specialists, and their sensitivity can be improved if the swal-
lowed substances are stained with easily identifiable dyes.
Despite such measures, however, the procedure involves sig-
nificant interobserver variability3®“ (Fig. 3).

Manometry

Manometry allows direct evaluation of pharyngeal and
esophageal contractility, including the study of both
esophageal sphincters (upper and lower). It involves the use
of a pressure probe or sensor that is inserted through the
mouth or nose.

Manometry is widely used for studying esophageal dys-
phagia, and is an essential tool for diagnosing certain
disorders."*2 In the study of oropharyngeal dyspha-
gia, manometry is used when dysfunction of the upper
esophageal sphincter is suspected. It also provides diag-
nostic clues in patients with pathologically weakened
pharyngeal contraction (bulbar dysfunction) or alterations in
the coordination of cricopharyngeal contraction and upper
esophageal sphincter relaxation. In the event of such find-
ings, complementary studies are needed.*2~44

A combination of techniques is sometimes used,
comprising manometry and fluoroscopy (known as
“*manofluoroscopy’’), to obtain objective data on the origin
and mechanism of dysphagia, synchronizing fluoroscopic
events with the manometric data.*
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The performance and interpretation of pharyngeal
manometry are complex, and should be carried out by expe-
rienced specialists.

Electromyography

Swallowing is a complex neurological and muscular phe-
nomenon involving the participation of 26 muscle pairs and
5 cranial nerves. From the electromyographic perspective,
the study of dysphagia and odynophagia is complex and
affords useful information on the nerve stimulation and mus-
cle response pattern of the patient, with differentiation of
the different muscle groups.#

Recent studies have proposed electromyography with sur-
face electrodes as a screening technique for oropharyngeal
dysphagia, thereby avoiding the use of needles. The proce-
dure is rapid and easily reproducible, and affords qualitative
information that can influence posterior rehabilitation ther-
apy and even the diagnostic orientation. This type of study
moreover involves no radiation or discomfort for the patient,
and is rapid and inexpensive; furthermore, in patients who
require treatment, electromyographic monitorization can
yield information on the patient course.*®4

Management approach

The indicated management approach depends on the cause
of oropharyngeal dysphagia. In all cases the aim of manage-
ment is to allow correct swallowing and the avoidance of
bronchial aspiration.

In general, the management approach to dysphagia sec-
ondary to structural alterations such as tumors or diverticuli
is surgical, while patients with dysphagia of esophageal ori-
gin are mostly treated with drugs or therapeutic endoscopic
procedures.

This section focuses on the treatment of artificial airway
dysphagia, distinguishing between extubated patients and
tracheotomized patients.

Extubated patients

No studies in extubated patients have demonstrated the best
time to reintroduce oral nutrition, despite evidence of a
high frequency of bronchial aspirations not accompanied by
cough reflex. 4"

Traditionally, in many Intensive Care Units (ICUs), these
patients have been subjected to 12-24h of absolute diet in
order to avoid possible complications associated to bron-
choaspiration in the event reintubation proves necessary
because of extubation failure.

The few studies made in this field point to the efficacy of
transglottic airflow restoration and the increase in subglottic
pressure following extubation in recovering effective glottic
closure reflex and correct swallowing.*8°%22

Late reintroduction of oral feeding (probably after more
than 24h) and exercises of the neck, laryngeal and pha-
ryngeal muscles in the form of deep exhalations, forced
coughing, the Valsalva maneuver, clearing of the throat,
contained slow inspirations, the pronunciation of vocals,
etc., are indicated in extubated patients—particularly in
those with over 96 h of translaryngeal intubation, where

the probability of suffering some degree of artificial airway
oropharyngeal dysphagia is greater.*°-"!

Once dysphagia has been diagnosed, frequent patient
evaluation is required (at intervals of between 48 and
72 h); if the dysphagia persists despite the above mentioned
rehabilitation therapy, the possible existence of underly-
ing structural damage should be evaluated, with adoption
of the opportune management measures. Fibroscopy should
be performed, with possible functional evaluation and laryn-
geal tests to assess vocal cord adduction and cough reflexes.
On the other hand, it must be remembered that the pres-
ence of an orotracheal tube is not the only element that
can affect swallowing, and that other factors also should be
considered, such as the background disease leading to the
need for mechanical ventilation, and the patient evolutive
stage (Fig. 4).

Tracheotomized patients

Tracheotomized patients are mostly individuals who have
required prolonged mechanical ventilation due to extremely
serious disease, associated complications, or previous or
concomitant disease processes.

The management approach to G/SG-I is similar to that
described for extubated patients. Rehabilitation aims to
restore air passage through the glottis, with an increase
in subglottic pressure and stimulation of the central and
peripheral nerve endings. Use is made of fenestrated cannu-
las, Passy-Muir type speaking valves, and even intermittent
sealing of the cannula with the deflated pressure cuff.3°-33

The Passy-Muir type speaking valve is a unidirectional
valve that occludes air outflow through the tracheotomy
cannula during expiration, thereby forcing transglottic air
passage (Fig. 5). The valve is contraindicated in patients
with obstructive disease in the glottic-subglottic region pro-
duced by structural alterations (e.g., tumors), functional
disorders (e.g., paralysis of both vocal cords) or edema,
granulomas, etc., since in such cases it would induce imme-
diate respiratory failure and asphyxia if left in place for a
prolonged period of time. Likewise, it is essential to keep
the tracheotomy cannula pressure cuff deflated during use
of the speaking valve.

A simple test should be performed in spontaneously
breathing patients, involving digital occlusion of the tra-
cheotomy cannula with the pressure cuff deflated; if the
patient is able to speak and breathe comfortably, then
a speaking valve can be indicated. In order to ensure
improved tolerance of the valve and avoid excessive muscle
effort, it is advisable to replace the tracheotomy can-
nula with a cannula that is 1-2 ISO points smaller; this
will lessen respiratory resistance (though at the expense
of increasing inspiratory resistance) and also improve
the management of secretions, which during use of the
speaking valve must be expectorated through the natural
airway.

An advantage of one of the Passy-Muir valve designs
is that its dimensions adapt to the tracheotomy cannula
as well as to the mechanical ventilator tube fittings; as
a result, those patients who require ventilatory support
and have no glottic structural or functional impairments
can benefit from use of the valve during weaning from
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| Extubated patient |
I
| Suspected dysphagia | - Dysphonia, vocal cord bubbling or
“wet” voice
- Cough after swallowing
- Persistent bronchorrhea
- Evidence of bronchoaspiration
No Yes
<
- Videofluoroscopy
MV<96 h MV>96 h - Fibroscopy
I - Isotopic transit
- Absolute diet p.o. 24 h - Absolute diet p.0. 36 h
- Avoid supine decubitus 8 h| |- Respiratory physiotherapy A .
- Remove nasogastric tube | |- Speech exercises Normal Dysphagia
if not needed - Avoid prone decubitus 12 h - Absolute diet p.o.
- Remove nasogastric tube if - Respiratory physiotherapy
not needed - Speech exercises
- Avoid prone decubitus
] ] - Remove nasogastric tube if not needed
Star_t d'.et UL - Assess prokinetic agents and
semisolids and inhalatory anticholinergic drugs
crushed ice
If dysphagia persists,
discard structural
Re-evaluate in 48 h alteration
Figure 4 Proposed dysphagia diagnostic and therapeutic algorithm in extubated patients. NGT: nasogastric tube; MV: mechanical

ventilation; PO: oral route (per os).

mechanical ventilation—accelerating the dysphagia reha-
bilitation process. Likewise, patients requiring chronic
mechanical ventilation can greatly improve their quality of
life thanks to the recovery of speaking capacity.’*>’

In patients diagnosed with G/SG-I, this type of valve mini-
mizes but does not avoid bronchoaspiration. As a result, it
must not be used during sleeping periods, and in all cases
should be employed concomitant to other measures such

Exhaled air

Vocal cords

Passy-Muir

/ speaking valve

Inhaled air

Figure 5
valve.

Mechanism of action of the Passy-Muir type speaking

as raising the patient headrest 40° (or while the patient
is in the sitting position) or using cannulas with subglot-
tic aspiration systems, additional airway humidification,
etc.51—53

Since the valve does not adapt to Trach-Vent® type
airway passive humidification systems, it is not uncom-
mon for mucosal plugs to develop. This problem can be
overcome by monitoring the bronchial secretions, taking
care not to exceed grade 3 secretion thanks to the use
of aerosol therapy or water vapor active humidification
measures—the latter being the most effective and adequate
option.>>7

In the same way as in extubated patients, frequent re-
evaluation of G/SG-| is required; in the case of persistent
dysphagia, other complementary tests are needed to dis-
card possible associated disorders (Fig. 6—diagnostic and
therapeutic algorithm in tracheotomized patients).

Tracheotomized patients can moreover benefit from
integral rehabilitation therapy with adequate breathing
exercises, facilitating the recovery of effective vital
capacity and cough, and specific swallowing, cough
stimulation and laryngeal and muscle strengthening
exercises. Likewise, and although supporting scien-
tific evidence is lacking, electrostimulation can also be
considered.>®>°

Other therapeutic measures such as taste stimulation
with small amounts of crushed ice, or central stimulation
using inhaled essences (pepper derivatives), which prove
effective in patients with disorders of neuromuscular origin,
probably can also offer benefit.®
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Tracheotomized
patient

Patient undergoing WMV
Tolerates O, in T or CPAP

without PS (pressure support)

Hemodynamically stable:
- SpO,/FiO, = 200
- Respiratory frequency < 22

- Tolerates sitting position or 40° in bed
- No previously diagnosed alteration-
dysphagia

Evans methylene blue test

Negative

- Continue WMV

- Start oral nutrition
where indicated

- Assess forced vital
capacity

- Assess cough peak flow

Decannulation if
criteria are met

Figure 6

- Absolute diet
Except crushed ice
- Anti-GER measures
Raised headrest
Remove NGT if not needed
Prokinetic agents
- Frequent pressure cuff control
- Switch to subglottic aspiration cannula
2 ISO points smaller than previous cannula
- Speaking valve (avoid during decubitus)
- Frequent physiological aerosols
- Active humidification with water vapor
- Repeat test after 3 days

If dysphagia persists,
discard structural

- alteration
- Fibroscopy

Proposed dysphagia diagnostic and therapeutic algorithm in tracheotomized patients. WMV: weaning from mechanical

ventilation; CPAP: continuous pulmonary airway pressure; GER: gastroesophageal reflux; NGT: nasogastric tube; ISO: International

Organization for Standardization.
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