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Abstract

Introduction The aim of this paper is to describe the early findings of swallowing analysis with videofluoroscopy of swal-
lowing (VES).

Methods The 21 first patients (14 men and 7 women) who recovered from ARDS in context of COVID-19 were referred to
VES just before to maximum 14 days after their discharge from ICU. The swallowing impairments and the physiopathologic
mechanism of them were prospectively analyzed by two swallowing experts: one radiologist, and one phoniatrician using
penetration-aspiration scale (PAS) score.

Results Nineteen out of 21 presented impairment in their swallowing function. Sixteen patients presented direct penetra-
tion or inhalation. All but one were silent. Some stases were also observed in 13 patients. Five patients presented secondary
penetration/aspiration, among these inhalations, and all were silent. The most frequent findings are the delayed pharyngeal
phase, the reduced propulsion of the tongue root, the posterior oral leaks, the default of laryngeal closure, and the impaired
pharyngeal peristaltism.

Discussion The very high prevalence of swallowing disorders with inhalation and the lack of protective reflexes are the main
findings. This emphasizes the need of high caution with bedside screening in these patients with severely injured lungs.
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Introduction where the lungs are severely injured, it is especially critical

to identify dysphagic patients [3]. At the same time, sev-

The pandemic of COVID-19 emerged few months ago. The
question of the intensive care unit availabilities has been
critical due to the possible occurrence of acute respiratory
distress syndrome (ARDS) in 8-29% of patients [1]. In the
5% most severe cases, respiratory support could include
mechanical ventilation [1] through oro-tracheal intubation
or tracheostomy. Post-extubation dysphagia is reported
in more than 40% of patients in intensive care units inde-
pendently from their pathology [2]. In COVID-19 patients
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eral recommendations on the dysphagia assessment have
been published to reduce the exposition and contamination
of the healthcare workers. All recommendations proposed
to post-pone pharyngo-laryngeal fiberscopy [4], and thus
fiber-endoscopic evaluation of swallowing [5]. The video-
fluoroscopy of swallowing appeared as a safer process with
less exposure to virus, and presents a high reliability in the
detection of aspiration [5].

For now, there are no data available on the findings of
VES or other objective swallowing tests at the early stages
of the recovery in post-extubation COVID-19 patients who
required intensive care for ARDS. We propose to report
these findings in the 21 first patients examined by VFS in a
tertiary care center.
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Materials and methods

All patients who had been intubated for mechanical venti-
lation for > 48 h in the context of severe COVID-19 were
referred to radiology department for VFS when they were
conscious and able to maintain a sitting position for 15 min,
0-14 days after their relieve from ICU. This is a retrospec-
tive study, consistent with the current ethical laws in Bel-
gium, of the clinical procedure adopted in the COVID-19
context.

Videofluoroscopy: all patients were examined in seated
position. After blank X-rays, the procedure included fluor-
oscopy registrations (less irradiating) in face and profile
incidences. The profile incidence was used to assess the
swallowing function. The swallowing tests include swallow-
ing of barium with several levels of thicknesses [6]: IDDSI
2 first for the analysis of the mechanisms of swallowing,
IDDSI 0 to increase the sensibility to aspiration, and IDDSI
5 (soft cake in barium) to increase the sensibility to stases.
All VFS were analyzed by a laryngologist specialized in
swallowing disorders and a radiologist specialized in VFS,
the results provided were a consensus between them. If some
impairment is highlighted with a bolus, it is considered as
impaired. The penetration-aspiration scale (PAS score) [7],
and qualitative assessment of stases location, and of the
mechanisms of swallowing were performed.

The medical history found hypertension (n=9), obesity
(n=8), diabetes (n=7), sleep apnea hypopnea syndrome
(n=35), neurological disease (vascular: 4, Parkinson disease:
1, and congenital palsy: 1), and coronaropathy (n=2). Two
patients reported swallowing disorders’ history.

The mean duration of the intensive care stay was 30 days.
The mean duration of oro-tracheal intubation was 17 days,
five patients had a tracheostomy at the VFS, and one who
had had a tracheostomy was already decannulated. Eight out
of the 21 patients had experienced an extubation failure with
subsequent re-intubation. Fourteen patients needed ventral
position for ventilation, with a mean duration of 5 days.

VFS findings

Two patients showed no significant swallowing disorder, the
remaining 19 out of 21 presented impairment in their swal-
lowing function.

Sixteen patients presented direct penetration or inhala-
tion. PAS scores are summarized in Table 1. All but one
were silent: two patient who had vestibular penetration at
the initiation of the swallow ejected the barium while swal-
lowing but did not cough, and one patient who had tracheal
inhalation coughed lately without any efficiency for the
ejection.

Some stases were also present in 13 patients. Their loca-
tions are summarized in Table2. Five patients presented sec-
ondary penetration/aspiration due to the stasis. Among these

Results inhalations, all were silent (Table 3).
Patients
Table 2 Distribution of the location of the stases

Twenty-one patients (14 men and 7 women) were referred Stasis location Number of
for VFS 0-14 days after their discharge from ICU. SARS- patients
CoV-2 research in nasopharynx was negative for all of them. None 8
All had a history of intensive care treatment with oro-tra-

. . Vallecula only 3
cheal intubation > 4$ h for COVID-19 pneumopathy. The Hypopharynx only
mean age was 63 (min 45, max 76). Vallecula and hypopharynx 10
Table 1 Distribution of the PAS scores for direct penetrations and inhalations
Penetration—aspiration score Number of

patients

1. Material does not enter the airway 5
2. Material enters the airway, remains above the vocal folds, and is ejected from the airway 2
3. Material enters the airway, remains above the vocal folds, and is not ejected from the airway 2
4. Material enters the airway, contacts the vocal folds, and is ejected from the airway 0
5. Material enters the airway, contacts the vocal folds, and is not ejected from the airway 2
6. Material enters the airway, passes below the vocal folds, and is ejected into the larynx or out of the airway 0
7. Material enters the airway, passes below the vocal folds, and is not ejected from the trachea despite effort 1
8. Material enters the airway, passes below the vocal folds, and no effort is made to eject 9
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Table 3 Distribution of the PAS score for secondary penetration and aspiration due to stases

Penetration—aspiration score

Number of
patients

. Material does not enter the airway

0 N N LW

. Material enters the airway, remains above the vocal folds, and is ejected from the airway

. Material enters the airway, remains above the vocal folds, and is not ejected from the airway

. Material enters the airway, contacts the vocal folds, and is ejected from the airway

. Material enters the airway, contacts the vocal folds, and is not ejected from the airway

. Material enters the airway, passes below the vocal folds, and is ejected into the larynx or out of the airway
. Material enters the airway, passes below the vocal folds, and is not ejected from the trachea despite effort

. Material enters the airway, passes below the vocal folds, and no effort is made to eject

16

N © O O = = =

Table 4 Distribution of the impaired mechanisms of swallowing

Impaired mechanism Number of
patients

Lips leaks 3
Posterior oral leaks
Increased duration of oral phase/impaired initiation of 5

oral phase
Delayed pharyngeal reflex 15
Reduced elevation of the velum
Reduced elevation of the larynx 0
Reduced propulsion of the tongue root 12
Default of laryngeal closure
Impaired pharyngeal peristaltism 7

The impaired mechanisms are summarized in Table 4.
The most frequent findings are the delayed pharyngeal
phase, the reduced propulsion of the tongue root, the pos-
terior oral leaks, the default of laryngeal closure, and the
impaired pharyngeal peristaltism.

Discussion

This is the first study describing the objective swallow-
ing findings in a series of patients at early stage of recov-
ery from severe COVID-19. The very high prevalence
of swallowing disorders with inhalation and the lack of
protective reflexes are the main findings. The prevalence
of silent aspiration in post-extubation for other pathology
than COVID-19 is reported to be 25% in the literature [3,
8], compared to 80% (16/20) in the present study. The
absence of history of swallowing disorders is not protec-
tive as only two patients reported previous dysphagia in
our population. It emphasizes the necessity of a very reli-
able screening for dysphagia in this context of disturbed
lung function.

Clinical swallowing assessment is not fully reliable in
post-extubation patients with non-COVID-19 acute respir-
atory failures [9]. Furthermore, in the context of epidemic,
the healthcare worker has to respect distance from the
patient, to wear personal protective equipment and avoid
most of the swallowing tests which are aerosol-generating
[3]. It is then likely that the quality of the screening is
significantly decreased. These reasons lead our team to
propose VFS when speech therapists were asked to screen
these patients in ICU.

In this context, only the VFS seemed to complete the reli-
ability in swallowing disorder diagnosis and the safety for
the healthcare workers as the patients stay distant from the
examiner. All tests of SARS-CoV?2 presence in the nasophar-
ynx of the patients had returned negative before they were
referred because of the duration of their stay in ICU. They
were then considered at low risk of contamination. The main
problem with VFS is the necessity for the patient to stay in
a sitting position during the examination.

The reported mechanisms of post-extubation dysphagia
in non-COVID-19 patients are [3, 10]:

— Oropharyngeal and laryngeal trauma.

— Neuromuscular weakness of the muscles involved in
swallowing function.

— Reduced sensibility of the upper respiratory tract, sup-
posed to recover around 7 days after extubation.

— Altered sensorium related to the development of delir-
ium.

— Gastroesophageal reflux which is increased by the
nasogastric tube, lying position and sedation drugs.

— Dyssynchronous breathing and swallowing mainly in the
context of tachypnoea.

All these mechanisms were present in the studied popu-
lation, at different intensities and with some particularities.
The dyssynchronous breathing and swallowing was not
found in our population, probably because the acute respira-
tory problem was solved at the moment of the examination.
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No delirium was noticed at the moment of the examination.
On the contrary, all the patients were fed with a nasogastric
tube, with the risk of gastroesophageal reflux. The history
of extubation failure with re-intubation and the duration of
oro-tracheal intubation are significantly associated with dys-
phagia [11] and this duration was very high in our popula-
tion. It is likely that the ventral position also increased the
oropharyngeal and laryngeal trauma. The high duration of
sedation also increased the risk of neuromuscular weakness
with impaired lingual and/or pharyngeal propulsion of the
bolus and stases. The sensibility of the upper respiratory
tract was probably reduced, explaining the most frequent
findings of VFS with both delayed pharyngeal phase of swal-
lowing and lack of protective reflexes, despite the delay from
extubation > 7 days. This may be due to direct neurological
pathogenesis of the SARS-CoV?2, but it is hypothetic and
this study does not allow to ascertain it. The virus is known
to be neurotropic and some authors hypothesized that it
could retrogradely travel from the vagus endpoints in the
infected organs to the solitary tract in the brainstem, which
is very important for the sensibility of the pharynx and the
larynx [12]. Some others emphasized that all the swallow-
ing network including cortical, subcortical and brainstem
structures as well as peripheral nerves and muscles may be
targeted by the virus [13].

Obviously, this study has some limitations. The first one
is that it is descriptive and based on a retrospective design
as the VFS was performed in the clinical management of the
patients and not in a prospective way. Nevertheless, facing to
the emerging pathology, we decided to prospectively collect
the data when the VFS was performed. Due to this method,
there may be some bias in the recruitment of the patients.
The number of patient is not very high but the profiles of the
patients are quite homogeneous and so are the VFS findings.
The other weakness is the lack of control group which pre-
vent to consider COVID-19 patients as different from patient
with as long ICU stay with oro-tracheal intubation, but the
constitution of this group may be problematic: other patient
undergo tracheostomy earlier, and their own pathology may
importantly impact the swallowing function.

Conclusion

Patients recovering from severe COVID-19 with long-lasting
stay in ICU do present severe swallowing disorders with
high incidence of silent aspiration. Due to their reduced lung
function, aspiration can worsen their clinical situation. It
is necessary to be very cautious with the bedside dyspha-
gia screening, keeping in mind that its sensibility to silent
aspiration is limited and that its quality is decreased by the
protective measures in epidemic context. It seems better to
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delay the screening and to propose VFES when the patient is
able to undergo it.
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