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P.E. Spronk et al.: Dysphagia in Intensive Care Evaluation (DICE): An International Cross-Sectional Survey 1455

Table 2 Awareness, current practice, and perceived best practices

Survey item Proportion in agreement  Mean (SD)*
Dysphagia influences delay of return to normal functioning 619708 (87%) 3.9(1.2)
Dysphagia influences the need for long-term care 3597708 (79%) 56(1.4)
[CUs should routinely screen all patients requiring > 48 h of intubation for post-extubation dysphagia 48771671 (73%) 4.3(1.9)
Dysphagia is associated with the duration of intubation 4727708 (67%) 5.0 (1.5)
[CUs should have a standard protocol for screening for post-extubation dysphagia 460/671 (66%) 5.2(2.2)
Dysphagia influences the length of ICU stay 4517708 (64%) 4.8 (1.8)
Dysphagia 1s common in our ICU 3300708 (47%) 4.3(1.6)
[CUs should routinely screen all patients admitted > 48 h in ICU for dysphagia before discharge 310/671 (46%) 54 (1.7
Dysphagia influences the length of hospital stay 295/708 (42%) 3.8 (2.2)
Dysphagia influences the risk of ICU readmission 273/708 (39%) 3.8(2.1)
N (%)
Standard dysphagia protocol available (%) 159 (23)
Screeming after extubation in> 50% of patients intubated > 48 h (%) 227 (30)
Screenming after tracheostomy during ICU admission in > 50% of patients (%) 306 (41)

Agreement was defined as a score of 5-7 on a Likert scale where 4 was rated as indifference, and 1-3 were rated as disagreement. Scales that
were inverted in the survey were reversed for presentation in the table. Numbers of responses are not consistent, because not all questions were
answered by all 1CUs e —

IIIIIIIIIIIIIII

5D standard deviation, fCU intensive care unit

Dysphagia in Intensive Care Evaluation (DICE): An International
Cross-Sectional Survey

Peter E. Spronk™® . Laura E. J. Spronk™2® . Ingrid Egerod®® . Jennifer McGaughey*® . Jackie McRae®
ise Rose®(® - Martin B. Brodsky”®°® on behalf of the DICE study investigators
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Fig. 1 Assessment methods used to detect oropharyngeal dysphagia. FEES fiberoptic endoscopic evaluation of swallowing, VFSS video fluoro-
scopic swallowing study, V-VST volume—viscosity swallow test
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+ Neural Activation of Swallowing +

Cerebral Cortex

Medullary swallowing centre
=

B ER e~ ~ - - = = = = = = = = — == SEnsory

Major Activated Areas

* Inferior parietal lobules (1)

* Postcentral gyrus (2)

* Cingulate gyrus (3) + Cingulate gyrus (BA 24) (1)

* Heschli's gyrl (4) * Thalamus (2)

* Midbrain (5) + Midbrain (3)

* Insula (6) + Cuneus (4) and precuneus (5)
* Thalamus (VLN and AN) (7)

Brain stem swallowing centre
Central pattern generator (CPG)

S () -

Motor neurons > ~ -~ Motor

& = = = Oreganizing

Major Activated Areas Z= m

* Precentral gyrus (1)
* Postcontral gyrus (2)
* Insula (3)

* Premotor area (4)

* Inferior parietal lobule (5) | * Posterior lobe (pyramis) (2)

Major Activated Areas in Cerebellum
= Anterior lobe (culmen) (1)

Figure 3.
a—d: Areas of dgnificant activation (Z score = 3-55) during swallowing (N = 10). Boxes report
the major activated areas. Images are shown in radiological convention (the right hemisphere is
shown on the left). Coordinates are given in MNI space in mm. A = Amerior, P = Posterior,
L = Left Hemisphere, R = Right Hemisphere.

* 3215 ¢

Swallowing musculature
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Sensory receptors in the orog A
larynx and oesophagus
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deglutition deglutition

Martin Harns 2008




Cortex

André J, Physiological Review, Avril 2001
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Il existe un hémisphere dominant pour la deglutition

RIGHT HEMISPHERE LEFT HEMISPHERE

TS====R. Mylohyoid
covazsavsma L, Mylohyoid
Pharynx
. N
aaZa o
e e s ey vz Qesophagus
& Stimulus [100uv
Stimulus |
Sms

Hamdy S, Aziz Q, Rothwell JC, Singh KD, Barlow J, Hughes DG, et al. The cortical topography of human swallowing
musculature in health and disease. Nat Med. 1996;2(11):1217-24.



Plasticité corticale pharyngée

Swallowing or respiratory task

No task (random order)

C————, | G ——————————— >
€< 1week —>P&— 1week —P&— 1week —>»

Experiment 1 Experiment 2 Experiment 3 Experiment 4
Pharyngeal MEPs Pharyngeal MEPs Pharyngeal MEPs Pharyngeal MEPs
Pharyngeal pressure Pharyngeal pressure Pharyngeal pressure Pharyngeal pressure
Cortical mapping Cortical mapping Cortical mapping Cortical mapping
4 S. Gallas et al. / Respiratory Physiology & Neurobiology xxx (2009 ) xxx—xxx
Experiment | Swallow

—
e —————
————
/
i

O

n MEP
responses

Frontal plane

Sagital plane

Fig. 3. The focal stimulations made it possible to record MEPs and map the mylohyoid area. The cortical representation (left) is shown before and after the swallowing task
(right). The n sites correspond to the n points where mylohyoid MEPs were evoked. The letters correspond to the sagittal plane and the numbers to the frontal plane.

Gallas, S., J. P. Marie, et al. (2009). "Impact of swallowing and ventilation on oropharyngeal cortical representation." Respir Physiol Neurobiol 167(2): 208-213.
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Essais alimentaires ?

\Attention/






Preambule

1/ Le patient est conscient
2/ Le patient comprend est capable de ‘participer’

3/ Le patient est capable d’avoir une toux réflexe ou volontaire
efficace

4/ 1l nexiste pas d’insuffisance respiratoire aigue (Sa02>92%)
5/ Les deglutitions de salives sont possibles



Objectifs

* Caracteriser la deglutition
* Apprécier la severite des troubles

* Mettre en place des mesures rapides

Multiples tests



Tests de depistage

Repetitive saliva swallowing test

* Deglutition de salive volontaire pendant 30 s
* Nombre de deglutitions
e <2 :suspicion forte de fausses routes

* Nombreuses limitations



Tests de depistage

Modified Water Swallowing test

Deglutition de liquide volontaire 3 ml

Toux, voix mouillee, dyspnee

Score:1asd

* 1 Pas de deglutition, 2 dyspnée, 3 toux ou voix mouillee, 4 normal
* 5 trois deglutitions de 3 ml d'eau sans symptome

Nombreuses limitations




Tests de depistage

|
I QSt d e D e p I p p O (Depippo KL, Holas MA, Reding MJ. Validation of the 3-oz water swallov

https://pubmed.ncbi.nim.nih.gov/1449405/

* Deglutition de liquide volontaire 90 mi
* Toux, voix mouillee, dyspnée

* Nombreuses limitations

* Forte sensibilité



EAT-10: Nestlé

Outil d’évaluation de la déglutition Nutritioninstitute
NOM DE FAMILLE PRENOM SEXE AGE DATE
OBJECTIF :

EAT-10 aide a évaluer les difficultés de déglutition.
Nous vous recommandons de vous adresser a votre médecin pour tout traitement de vos symptoémes.

A.INSTRUCTIONS :

Répondez a chaque question en indiquant le nombre de points dans les cases.
Dans quelle mesure rencontrez-vous les problemes suivants ?

1T Mon probléme de déglutition m'a fait perdre du poids. 6 Avaler est douloureux.
0 = aucun probleme 0 = aucun probleme
1 1
2 2
3 | 3 |
4 = de sérieux problemes 4 = de sérieux problemes
2 Mon probléme de déglutition retentit sur ma capacité a 7 Le plaisir de manger est affecté par mes problémes de
prendre mes repas a l'extérieur. déglutition.
0 = aucun probleme 0 = aucun probléme
1 1
2 2
3 3
4 = de sérieux problemes 4 = de sérieux probleémes _I

3 Avaler des liquides me demande un effort supplémentaire. 8 Lorsque j'avale, des aliments se bloquent dans ma gorge.

? = aucun probléme 0 = aucun probléme
5 1
2
3
4 = de sérieux problemes J 3 L. .
4 = de sérieux probléemes |
4 Avaler des aliments solides me demande un effort 9 Jet di
supplémentaire. e tousse quand je mange.

0 = aucun probléme 0= aucun probleme

1 1
5 2

: J
3
J 4 = de sérieux probléemes

4 = de sérieux problemes

I
5 Avaler des comprimés me demande un effort 10 Cela me stresse d’avaler.

supplémentaire. 0 = aucun probléme
0 = aucun probléme 1
1 2

2 3
3 | 4 = de sérieux problemes |

4 = de sérieux problémes

B. SCORE :

Additionnez le nombre de points et indiquez votre score total dans les cases.
Score total (max. 40 points) _I _I

C.LA PROCHAINE ETAPE :

Sile score EAT-10 est supérieur ou égal a 3, il est possible que vous ayez des problémes pour avaler efficacement et en
toute sécurité. Nous vous recommandons d'en discuter avec votre médecin.

Référence : La validité et la fiabilité du EAT-10 ont été éprouvées.
Belafsky PC, Mouadeb DA, Rees CJ, Pryor JC, Postma GN, Allen J, Leonard RJ. Validity and Reliability of the Eating Assessment Tool (EAT-10). Annals of Otology
Rhinology & Laryngology 2008;117(12):919-924.

© Nestec 2009 www.nestlenutrition-institute.org



V-VST
Volume Viscosity Swallow Test

Clinical Nutrition (2008) 27, 806—815

available at www.sciencedirect.com

-.-r”

“e.* ScienceDirect

http://intl.elsevierhealth.com/journals/clnu

ORIGINAL ARTICLE

Accuracy of the volume-viscosity swallow
test for clinical screening of oropharyngeal
dysphagia and aspiration™

Pere Clavé P'“*_ Viridiana Arreola?, Maise Romea?, Lucia Medina?,

Elisabet Palomera®, Mateu Serra-Prat *¢

@ Unitat d’Exploracions Funcionals Digestives, Department of Surgery, Hospital de Mataro,
Universitat Autonoma de Barcelona, Carretera de Cirera s/n, 08304 Mataro, Spain

b Fundacid de Gastroenterologia Dr. Francisco Vilardell, Barcelona, Spain

© Centro de Investigacion Biomedica en Red, Enfermedades Hepdticas y Digestivas (Ciberehd),
Instituto de Salud Carlos Ill, Ministerio de Sanidad y Consumo, Spain



Echelle de severite de la dysphagie

DSS :1. Daniels SK, Anderson JA, Willson PC. Valid items for screening dysphagia risk in patients with stroke: a systematic review.
Stroke [Internet]. 2012 Mar [cited 2021 Nov 30];43(3):892-7. Available from: https://pubmed.ncbi.nim.nih.gov/22308250/

Score de severite Définition Caracteristiques
V4 Normal Aucune en rapport avec la dysphagie
6 Problemes minimes Quelgues symptomes, pas de reeducation
envisagee
5 Altération du temps oral Probleme important de la préparation du bol
alimentaire, sans fausse route
4 Fausses routes occasionnelles Fausses routes possibles du fait de residus
pharyngeés
3 Fausses routes aux liquides Fausses routes pour les liquides plats.
Modification des consistances a mettre en
oceuvre
2 Fausses routes aux solides Fausses routes aux solides malgre la mise
en place de manceuvre de compensation ou
la modification des consistances
alimentaires
1 Fausses routes a la salive Instabilité meédicale




Statut de I’alimentation

Score Caracteristiques de I'alimentation
S Alimentation orale
4 Alimentation orale modifiée
3 Alimentation orale > alimentation par sonde
2 Alimentation orale < alimentation par sonde
1 Alimentation par sonde




Fonctionnal Oral Intake Scale (FOIS)

Levels:

1. Pas d’alimentation orale

2. Alimentation par sonde avec quelques prises orales

3. Alimentation par sonde avec prises orales régulieres

4. Alimentation par la bouche avec une consistance

5. Alimentation par la bouche avec une preparation particuliere
6. Alimentation par la bouche avec toutes les consistances mais il
existe des limitations spécifiques

7. Alimentation normale.






Suspicion de dysphagie oropharyngée

!

Obijectifs :

Screening initial clinique M |dentifier les patients a risques

- Suspecter les mecanismes

1 - ldentifier la séveérité

Poursuite des investigations : Objectifs :
Examen cliniqgue complet avec avis speéecialiste - ldentifier les mécanismes
Examens complementaires - ldentifier la séveérité

- Mettre en place des mesures de
reeducation et de readaptation

Prise en charge adaptée et individualisee






Swallowing disorders in severe traumatic brain
INjury

Few studies
First description in 1967
137 references in pub med (swallowing disorders in TBI)
Incidence of 82% in severe TBI
Major implication in reeducation and rehabilitation
Cognitive impact :

Taste

Elementary function

Oral pleasure

Social reeducation



Brain injury

|

—— Coma
Intensive care
\ Ventilation Decrease mortality in TBI
Tube —> Tracheostomy Ventilatory afferences

| Ventilation ~—

Nasogastric l Residue

1 | Decrease of
Swallowing laryngeal

afferences mouvement \

Aspiration, penetrations



Brain Injury

C /
Oomad

1 — Natural evolution

1IC Aykenim ; c{)nscience status
| ™~

Non adapted
swallows

Lingual mouvements

Adapated swallows .
Oral preparation

Cough?

Aspirations in 35-45%

Low Glasgow score
Low social status
Tracheostomy
Ventilation > 15 days



IC Neurological lesion

Natural EVOW l \

Frontal lesions Brainstem Cerebellum
l Initiation l l
, Coordination
Aphagia X, X, XI| Control
Apractophagia

Coordination

/

Aspirations

Tracheostomy



Swallowing, factors with bad pronostic

* Low initial Glasgow Coma Scale

* Duration of ventilation > 15 days

* Vegetative state or minimally consciousness state
* Tracheostomy

* Days to swallowing evaluation

* Age

* Linked to strenght and balance



Swallowing clinical examination

* Firts of all :

* Conciousnhess
* Pulmonary examination
* Nutritional status

* Neurological examination
* Position of the patient
* Position of the head



* Initial evaluation

* Swallowing
* Saliva
* Cough
* Oral hygiene
* Tongue mobilisation
* Sensitivity
* Swallowing and ventilation

* Phonation

* Non verbal communication



* Evaluation
* Posture
* Controle of the head position

* Swallowing : test

* Pre oral phase (transport to the mouth)
* Oral phase (bolus preparation)

* Pharyngeal phase

* Ventilation : inspiration, expiration, phonation




JRM-CC 2022; 5: jrmcc00079

JOURNALOF
— REHABILITATION MEDICINE
COMMUNICATIONS
VOL. 5, 2022 ARTICLE 2448

ORIGINAL REPORT

SWALLOWING ACTIVATION USING SENSORY STIMULATION IN PATIENTS
WITH SEVERE DISORDERS OF CONSCIOUSNESS

N Q ﬁ UA) <

- - _ VPLN < CNF
Grégoire PRUM, MD*, Rémi MALLART, MD', Margaux BEATRIX! and Eric VERIN, MD-PHD?2
From the 'Rouen University Hospital, Rouen, Normandy and *EA 3830, GRHV, Rouen Normandy University, Rouen, France
ML
Vii NA
cT NXII
NST
Xl
X
LB (IX) X
SLN
LN
TASTE I RLN
SWALLOWING @)
b
SN
AB
oT
oB ——>
ON
U
H

SMELL



SFAD

u@@IETE FR&N@&I{@‘? DE
DEGLUTITION E SPHAGIE

-7
.'f.f 3
D
S
4 %.
3

CH; 7

ROUEN NORMANDIE

C EUROPEAN
FMER £ . SOCIETY FOR
Physique et 44 Aadaptation c SWALLOWING

KEFF;:i ' SOCIETE ROYALE BELGE D MEDECINE PHYSIQUE o er 5eignants uni'.rpri'hireg DISORDERS
% snn@lnn ETJ_MEM ﬂﬂﬂﬂﬂ d E| ne physique et de réadapta * * E S S D

Vidéofluoroscopie
Nasofibroscopie

Pr Eric VERIN
eric.verin@univ-rouen.fr

LI{UGECAM || JuMweRdE \
Smgner rééduquer, réinsérer : la santé sans préjugés ‘ uDuE i ng HUI]EINE \ UFR Sante

J




PAS 8 Material enters the airway, passes below the vocal folds, and no
effort is made to eject.

case

W2 : 1023
Wil : 0




A penetration-aspiration scale

1 Material does not enter airway

Material enters the airway, remains above the vocal folds, and

2 Is ejected from the airway

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

4 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

5 Materia! enters the airway, passes be!ow the vocal folds, and is
ejected into the larynx or out of the airway

v 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

Rosenbek et al, 1996



PAS 8 Material enters the airway, passes below the vocal folds, and no
effort is made to eject.

SLOW motion




Classification des aspirations

Aspiration Definition Pathophysiologie
Bolus arrive dans les voies o ,

AVANT , . ‘) e Deéelais de déclenchement
ae,rlennes dvantie e Alteration de la formation du bol
declenchement
Défaut de protection des e Defaut de fermeture laryngée

PENDANT radrtep P e
VOIES aeriennes eDefaut d’élévation laryngée

¢SSO
, . B |
APRES Résidus ase de langue

eDiminution de I’élévation
laryngée

Logemar

n et al, 1998



Pharyngeal Residue

Residus Localisation Physiopathologie

e Diminution de la contraction de
Vallécule et base de la base de langue

langue e Diminution de la contraction
pharyngée

Valleculae

eDiminution de |'élévation

, laryngée
Pyriform e

. Sinus piriforme e Diminution de la contraction
SINUS

pharyngée
eSSO




Suspicion de dysphagie oropharyngée

!

Obijectifs :

Screening initial clinique M |dentifier les patients a risques

- Suspecter les mecanismes

1 - ldentifier la séveérité

Poursuite des investigations : Objectifs :
Examen cliniqgue complet avec avis speéecialiste - ldentifier les mécanismes
Examens complementaires - ldentifier la séveérité

- Mettre en place des mesures de
reeducation et de readaptation

Prise en charge adaptée et individualisee
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THE SWALLOW, A TARGET TO FOLLOW THE RESTAURATION OF CONSCIOUSNESS
IN ACQUIRED BRAIN INJURY

Anne CHARLOTTE LERICK", Eléonora SEQUEIRA?, Jaan GLENISSON?, Virgil ROLLAND®, Gragoira PRUM® and Eric VERIN'-*4
Fram tha |University Rouen Normandle, Narmandis University, GRHWN UR 3830, Rouen, *Physical Medickne and Rehabilitation Cantear

e Hevlbuers ™, Bors Gimfedite, "Roded Uhaivarsily Rosaital, Roven, Departiimeant of Newresungery Inlensine Cate Duibartmant, Sodme,
and ‘Rouen Umiversity Hospita), Department of Puimonary Aehabiitation, Aowen, Sance

A. C. Lerick et al. "Swallowing and level of consciousness” p.5 of 7

30 7 *
2 - '
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A. C. Lerick et al. "Swallowing and level of consciousness™ p.3of 7 (V] ! o
— 20 '
e '
o .| L
[ 19 patients ] = 15 ;
8 |
B 9 k3
1 S ==f=
[ >1 WHIM/CRS-/SWADOC =z .| . m
) n E :
a
L
0 —
[ 10 patients, ] ] T 1 !
108 observations UWS MCS- MCS+ EMCS
Q o)
— Q
>1 GRS ( >1 WHIM S 25 - B 84
associated associated O =
with SWADOC L with SWADOC 2 20 - @ 20 -
@© =2 *
9 patients, 10 patients, 5 * c
31 observations 36 observations £y 18 | E‘ 15 |
Fig. 1. Flowchart resenting the number of patients included after meeting the inclusion criteria and exclusion criteria. Of 19 patients, 10 patients () i a N s
remained, with a mean = SD of 10.80 = 4.02 observations per patient. After exclusion of the missing SWADOC and CRS-R data, only 31 observations < O 10 ' $
concerning 9 patients remained, with a mean = 5SD of 3.44 +1.74 observations per patient (minimum =1, maximum =8&). After exclusion of missing ; (@) i E .
SWADOC and WHIM data, only 36 observations remained for 10 patients, with a mean + 5D of 3.60+ 2.46 observations per patient (minimum=1, (7)) 5 - —— g 5 - f
maximum =9). __b ;
s
0= UJ O —4 —0'—
’ T T T T
UWS MCS- MCS+ EMCS UWS MCS- MCS + EMCS

Fig. 2. Box plots representing thanks to a Pearson correlation the relationship between level of consciousness separated into UWS, MCS-, MCS+,
and EMCS (in the abscissa), and the total, oral, and pharyngeal score of the SWADOC (in the ordinates). Individual observations are represented
by circles. The Pearson correlation coefficient between CRS-R and total SWADOC was estimated at 0.78 (95% CI 0.28 to 0.95, p=0.008); between
CRS-R and oral SWADOC it was estimated at 0.76 (95% CI 0.22 to 0.94, p=0.01); between CRS-R and pharyngeal SWADOC it was estimated
at 0.70 (95% CI 0.23 to 0.90, p=0.009); between oral and pharyngeal SWADOC it was estimated at 0.76 (95% CI 0.44 to 0.91, p=0.0005).
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Cordes vocales

Canule
de tracheotomie

Trachée

Trachéotomie complétée :
1 - Cordes vocales

2 - Cartilage thyroide

3 - Cartilage cricoide

4 - Cartilages de la trachée
5 - Revers du ballon






Brain Injury
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Frontal lesions Brainstem Cerebellum
l Initiation l l
, Coordination
Aphagia X, X, XI, XI| Control
Apractophagia

Coordination
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Aspirations

Tracheostomy



SEVRAGE : UN CHALLENGE

Consciousness, communication, participation, understanding

Depend of the etiology



Very prudent
First, have a canula without balloon

Try with your finger and see what
happen

Begin to occlude the canula with a
cap for few minutes, then increase
progressively

Carefull to oxygene saturation




Dysphagia (2024) 39:608-622
https://doi.org/10.1007/500455-023-10641-7

ORIGINAL ARTICLE :‘)

Check for
. updates

A Pluridisciplinary Tracheostomy Weaning Protocol for Brain-Injured
Patients, Outside of the Intensive Care Unit and Without Instrumental
Assessment: Results of Pilot Study

Thomas Gallice'?**( . Emmanuelle Cugy®® - Christine Germain® - Clément Barthélemy* - Julie Laimay'*-

Julie Gaube* - Mélanie Engelhardt®”-®° . Olivier Branchard' - Elodie Maloizel' - Eric Frison® - Patrick Dehail®’ -
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E

Apyrexia (body temperature < 38°5)

Absence of emesis

Oxygen saturation variation less than 5%, with a oxygen satuation
remaining = 88% without oxygenotherapy

Oxygenotherapy < 4 L/min

Cardiacrate =- 20 bpm / + 30 bpm [45-130 bpm]

Systolic arterial blood pressure = [90 - 160 mm Hg|

Respiratory rate = +/- 10 cycles / min [8 - 30 cycles/min]

< 6 productive succioning/ 24h
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Predictive Factors for Successful Decannulation in Patients
with Tracheostomies and Brain Injuries: A Systematic Review
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Abstract

Neurological patients frequently have disorders of consciousness, swallowing disorders, or neurological states that ane
incompatible with extubation. Therefore, they frequently require tracheostomies during their stay in an intensive care unit.
Afer the acute phase, tracheostomy weamng and decannulation are generally expected to promote rehabilitation. However,

few rehable predictive factors (PFs) for decannulation have been identified in this patient population. We sought to identify
PFEs that may be used during tracheostomy weaning and decannulation in patients with brain injuries. We conducted a sys-

ematic review of the literature regarding potential PFs for decannulation; searches were performed on 16 March 2021 and
| June NI22. The following databases wem searched: MEDLINE, EMBASE, CINAHL, Scopus, Web of Science, PEDro,
OPENGREY, OPENSIGLE, Science Dhmect, CLINICAL TRIALS and CENTRAL. We searched for all article types, except
systematic review s, meta-analyses, abstracts, and position articles. Retnieved articles were published in Enghish or French,
with no date restriction. In total, 1433 arbcles were identified; 26 of these wene eligible for inclusion in the eview. PFs for
successful decannulation in patients with acquined brain injuries (ABIs) included high neurological status, traumatic brain

injuries rather than stroke or anoxic brain lesions, younger ape, effective swallowing, an effective cough, and the absence
of pulmonary infections. Secondary PFs included early tracheostomy, supratentorial lesions, the absence of cnitical illness

polyneuropathy/myopathy, and the absence of tracheal lesions. To oor knowledge, this is the first systematic review to identify
PFs for decannulation in pabents with ABIs. These PFs may be used by chmcians during tracheostomy weaning.
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