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Learning journey

Neuro caseload

A Cortical/cranial nerve involvement

A Neurosurgery

A Potential systemic disruption linked
to neurological damage

A Potential tracheostomy

A Cognitive impairment

A Speech difficulties (dysarthria)

A Language impairments (Aphasia)

A Swallowing impairments
(Dysphagia)




2005

Establishing the role of SLT Iin SCI

NThe post hol der
autonomous practitioner providing
highly specialist speech and
language therapy service to patients &
with spinal surgery and spinal cord | * 5
Injury clients with exceptionally

compl ex needso




Financial Year Initial Contacts %0 Change Total Contacts | % Change
2001/02 32 N/A 370 N/A
2002/03 72 125% Increase 425 14% Increase
2003/04 91 26% Increase 557 31% Increase
Adult SLT service activity 2006 - 2016
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= No Neurology
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= Unknown



L 22.3%

Predictors of Dysphagia After Spinal Cord Injury

Steven Kirshblum, MD, Mark V. Johnston, PhD, John Brown, MD, Kevin C. O’Connor, MD, Paul Jarosz, MA

ABSTRACT. Kirshblum S, Johnston MV, Brown J, O'Connor N HIGH-LEVEL CERVICAL spinal cord injury (SCI),
KC, Jarosz P. Predictors of dysphagia after spinal cord injury. mechanical and medical causes of swallowing disorders may
Arch Phys Med Rehabil 1999;80:1101-5 predispose the individual to aspiration.’ There has been little

2005

Dysphagia in patients with acute cervical spinal cord injury

C Wolf*! and TH Meiners' 2003
ol Cont e Kok, 50 80%
Spinal Cord Injury Center, Werner Wicker Klinik, Bad Wildungen, Germany

DOI: 10,1007 s00455-003-051 1-3 l )_\Sl }I ]El;-]\ltl

2003
0)
Cervical Spinal Cord Injury and Deglutition Disorders 36 /0

Rainer Abel, MD, Silke Ruf, and Bernhard Spahn, MD
Department of Orthopedic Surgery and Rehabilitation, Orthopadische Universitiitsklinik Heidelberg, Heidelberg, Germany

Predictors to Dysphagia and
Recovery After Cervical Spinal
Cord Injury During Acute
Rehabilitation 2004
Susan Brady, MS"*

Rhonda Miserendino, MS®
Donna Statkus, MHS"

Teresa Springer, MS* 0
Mark Hakel, PhD' 5 5 A)

Vasilios Stambolis, MD"

Factors Associated with Dysphagia in
Individuals with High Tetraplegia

2005 Kazuko Shem, Kathleen Castillo, and Bindu Naran 7 1%




A bitter pill to swallow: dysphagia
in cervical spine injury

26%

John C. Lee, MD, FACS, Brian W. Gross, BS, Katelyn ]. Rittenhouse, BS,
Autumn R. Vogel, BA, BS, Ashley Vellucci, BS, BA, James Alzate, BSN, RN,
Maria Gillio, and Frederick B. Rogers, MD, MS, FACS"

Trauma Services, Lancaster General Health, Lancaster, Pennsylvania

Spinal Cord (2018) 56:1116-1123 |S

https://doi.org/10.1038/541393-018-0170-3 ;Q.ﬁali

REVIEW ARTICLE

Risk factors for dysphagia after a spinal cord injury: a systematic
review and meta-analysis

J. Iruthayarajah’ - A. Mcintyre®' - M. Mirkowski®' - P. Welch-West? - E. Loh'** - R, Teasell"*?

Dysphagia in acute tetra

RO Seidl?, R Nusser-Miiller-Busch?, M K

Dysphagia and Respirato
in Individuals with Tetrap
Incidence, Associated Facto
Preventable Complicatio

Kazuko Shem, MD,"' Kathleen Castillo, MA, CCC-SLP, BRS-S,” Sandra Lynn Wong, BA, RCP?
James Chang, BA, CBIS," and Stephanie Kolakowsky-Hayner, PhD, CBIST"

ORIGINAL ARTICLE 2017
Traumatic cervical spinal cord injury: a prospective clinical
study of laryngeal penetration and aspiration 730%

T Ihalainen'?, I Rinta-Kiikka®, TM Luoto?, EA Koskinen', A-M Korpijaakko-Huuhka? and A Ronkainen*

A:

i 2011
3%

it icine, Yonsei University College of Medicine, Seoul, Korea and  Department
‘ollege of Medicine, Ilsan Paik Hospital, Goyang, South Korea

Clinical Study

Risk factors for laryngeal penetration-aspiration in patients with acute
traumatic cervical spinal cord injury

Tiina Thalainen, MA™"*, Irina Rinta-Kiikka, MD, PhD¢, Teemu M. Luoto, MD, PhD",
Tuomo Thesleff, MD, LicMed", Mika Helminen, MSc®/, 0
Anna-Maija Korpijaakko-Huuhka, PhD", Antti Ronkainen, MD, PhD* 7 1 /0




Other Factors

Pulmonary Aspiration in Mechanically
Ventilated Patients With Tracheostomies*

Ellen H. Elpern, RN., M.S.N.; Melissa G. Scott, MA., C.C.C.-S.L.P;
Leslie Petro, M.A., C.C.C.-S.L.P; and Michael H. Ries M.D., FC.C.P 1994

Dysphagia (2013) 28:131-138
DOIT 10.1007/500455-012-9421-1

ORIGINAL ARTICLE

The Role of C2-C7 and O-C2 Angle in the Development
of Dysphagia After Cervical Spine Surgery

Wei Tian - Jie Yu

Dysphagia 12:2-8 (1997)

) i b

Dysphagia

© Springer-Verlag New York Inc. 1997
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Dysphagia 18:39-45 (2003)
DOI: 10,1007 's00455-002-0083-2
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+-Verlag New York Inc. 2002

The Effects of Cervical Bracing Upon Swallowing in Young, Normal,
Healthy Volunteers

Vasilios Stambolis, MD,' Susan Brady, MS, CCC-SLP,' Deborah Klos, MS, CCC-SLP,' Michele Wesling, MA,
CCC-SLP.' Tamara Fatianov, MD,? and Cynthia Hildner, MS, CCC-SLP*

"Marianjoy Rehabilitation Hospital, Wheaton, Illinois; “Rush-Presbyterian-St. Luke, Chicago, linois; and *Rehabilitation Foundation
Inc.. Wheaton, Illinois, USA

\II\I\ slume 30, Number 7, pp E179-E182
XS, Lippincort Williams & Wilkins, Inc

"0 The Influences of Halo-Vest Fixation and Cervical
Hyperextension on Swallowing in Healthy Volunteers
and Yasushi Miura, MD, PhDt

Naohito Morishima, PT,* Kiyohito Ohota, PT,*

Lwrug y

ELSEVIERK The Spine Journal 14 (Z014) 2246-2260
Review Article

Dysphagia after anterior cervical spine surgery: a systematic review
of potential preventative measures

Dysphagia following Anterior Cervical Spine Su

Ruth E. Martin, PhD,'* Mary Ann Neary, MSc,'? and Nicholas E. Diamant, MD?
']k-11i||rr||\'r|| of Speech-Language Pathology, The Toronio Hospital, Toronto, Ontario, “Graduate Dy
Toronte, Toronto, Ontario, and “Departments of Medicine and Physiology. University of Toronto, Pl
Toronto Hospital, Toronto, Ontario, Canada

Factors Predictive of Voice and
Swallowing Outcomes after Anterior
Approaches to the Cervical

aquim, MD, PhD*, Jozef Murar, MD", Jason W. Savage, MD",
Alpesh A. Patel, MD, FACS"*

af Neurosurgery, State University of Campinas (UNICAMP), 13083-970 Campinas, SF, Brazil
ery, Northwestern University Feinberg School of Medicine, 676 N St Clair St, Suite 1350, Chicago, IL 60611, USA
Racaivad 3 Netahar 20013 raviead 1R Fahrnaruy Mild- arcantad 1A March 201014

Outcomes of patients with spinal cord injury before and
after introduction of an interdisciplinary tracheostomy team

2009

Saral Mehra, MD, MBA'2, Thomas E. Hei
Frank P. Cammisa Jr, MD?, Federico P. Gii
Andrew A. Sama, MD?, and David . Kutle

Tanis S Cameron, Anita McKinstry, Susan K Burt, Mark E Howard,
Rinaldo Bellomo, Douglas J Brown, Jacqueline M Ross,
Joanne M Sweeney and Fergal J O'Donoghue







Excessive secretions SR A

Minutes cuff down

Tracheostomy and sputum aspiration

Blue dye —ue
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The Royal National Ort No initial respiratory difficulties. Tran:
Anterior and posterior stabilisation day
Ventilated post op for airway safety

Secretions+++++
Unable to wean/ extubate
Tracheostomy day 10

Secretions+++++

« Slow Wean”




What’s in your sputum today?
Sputum
Causes
Normal respiratory physiology, Vagal tone
Humidification, Nebulisation

Microbiology, Microscopy

N.G. Feed or Food
Causes
reflux, supine position, ETT/ Tracheostomy
Test
Observation, Glucose

Saliva
Causes
Aspiration past ETT/Tracheostomy
Test
Blue Dye, starch/ iodine

Moral No. 1
Sputum is not always what it seems

Moral No. 2
Trachy cuffs are not good for you.

Removal of the tracheostomy tube in the aspirating spinal cord-injured patient
J Ross, M White. Spinal Cord. Houndsmills: Nov 2003. Vol. 41, Iss. 11; p. 636




Dry mouth

A Medication induced xerostomia
A Impact on speaking and swallowing
A Thirst

0 Oral hygiene

0 Oral moisturisation e

0 Artificial saliva % ’
L




Dry mouth in spinal cord
injury: causes and treatment

The effects of medication often cause dry mouth in people with a high spinal cord injury,

who are dependent on others to deliver their mouthcare. This article explains what a spinal Table 2. Clinical presentation of dry mouth
cord injury is, and discusses the issues of dry mouth and possible solutions

Dry, cracked or flaking lips

. dry tongue

oral secretions coating palate

creaky voice

Table 1. Spinal cord injury dysfunctions and their
medications that cause dry mouth

ed appetite, especially for dry foods

stant requests for fluids

Diysfunction Medication it waking with oral discomfort

Bladder impairment Oxybutynin/tolterodine/solifenacin

Spasticity Baclofen/tizanidine/dantrolene ble 3. Dry mouth care programme

Hypotension Ephedrine

Gastric reflux Omeprazole/lansoprazole health assessment to identify problem areas

Mood disorder Citalopram/sertraline st twice daily mouthcare using Dr Barman's Superbrush, BioXtra non-foaming
paste and BioXtra alcohol-free mouthwash

Pain Paracetamol
ra gel mouthspray to be used morning and evening and before each meal

Respiratory support Oxygen therapy

urize lips

er times during the day, to stimulate saliva as needed, use BioXtra chewing
and sucking tablets

Regular fluid hydration (sugar-free and non-acidic)

Dry mouth in spinal cord injury: causes and treatment |
Dental Nursing

Regular oral intake and moist food choices



https://www.magonlinelibrary.com/doi/abs/10.12968/denn.2011.7.8.446
https://www.magonlinelibrary.com/doi/abs/10.12968/denn.2011.7.8.446

Back to
basics

provides
an SLT’s guide to acute
cervical spinal cord injury

Table one: Impairments and functions at each level of cery
cord injury

C1-3

Cq

Cs

cé

C7

c8

C3 may have
limited head and
neck movement,
otherwise complete
paralysis, including
all respiratory
muscles

Has neck movement
and may be able to
shrug shoulders,

Has head and neck
control, shoulder
control, can bend
elbows and has
diaphragm control

Movement in head,
neck, shoulders,
arms and wrists.

As C6 plus ability to
straighten elbows
Complete paralysis
of legs and body.

As C7 plus finger
flexion

Ventilator-dependent, usually via tracheostomy.
May need assistance to establish communication,
either verbally or using aids.

May be able to use mouth/head switches.

May need monitoring of swallowing, dependent on
tracheostomy and ventilator status,

May have initial respiratory problems and require
communication support,

Laryngeal function may be impaired due to paralysis
of respiratory muscles, which will affect the ability
to cough and produce voice.

Assistance required for eating and drinking.

Can be set up with environmental controls, using
voice control or eye-gaze software

Breathing using diaphragm, but fatigues and needs
assistance to clear secretions.

May be able to feed self and perform some
independent care using specialised adaptive
devices

Can control an electric wheelchair using hand
control.

May have residual swallowing problems as a result
of spinal fixation surgery.

Breathing independently, voice may tire with excess
usage, due to paralysis of intercostal muscles.

Can perform many personal care tasks, such as
feeding, dressing and transfers

May be able to drive adapted car using hand
controls,

As C6. May be able to live in adapted home with
assistance. Can self-propel wheelchair for indoors,
or control electric wheelchair for longer distances.
Voice and respiratory function may fatigue.

Can be independent in all personal care, transfers
and driving, using full mobility of upper limbs.
Adapted housing with assistance, Good voice and
respiratory function.

McRae, J. (2012). Back to basiigletin: Royal College of Speech & Language Therapists(724, 12



Respiratory
VS.

laryngeal
wean

Respiratory Wean

Reduce pressure support
(volume or pressure
controlled)

Tracheostomy with
cuff inflated whilst trialling
periods of ventilator free
breathing

Vent-free breathing continues
but no speech. Unable to
evaluate swallow or laryngeal
function.

Attempt to deflate cuff,
dysphagia becomes

apparent, patient deteriorates.

OUTCOME - respiratory
wean may be successful
but laryngeal impairment
compromises outcome
after cuff deflation

Laryngeal Wean - change
vent to allow cuff leak

Pressure support <
20cmH20 (pressure
controlled ventilation)

Tracheostomy with partial
cuff deflation, whilst ON
vent + swallow therapy

programme.

Reduce pressures, trial full
cuff deflation on vent,

assessing laryngeal function.

Speech continues.

Continue to wean off vent,
allowing speech and
swallowing

OUTCOME - combined
respiratory and laryngeal
wean allows speech and

encourages swallowing as
well as respiratory function

https://www.researchgate.net/profile/Jackie_McRae/research

Aemuie Jaddn ojul mojJie Alojelidxs ylm UoLE|LJUSA-)|as Buisealou)



Early cuff
deflation

working

Reduce pressures, trial full
cuff deflation on vent,

assessing laryngeal function.

Speech continues.

pAO|HIe AlojeJidXe Y}m UON

Vent
adjustments

enNCcON
well as resy

https://www.researchgate.net/profile/Jackie_McRae/research



Ventilator weaning in dysphagic spinal cord injured
I patients: a 12-year retrospective review 2()4 /.

Level of injury n=230 AIS level n=230

m Cervical mThoracic ®mLumbar mNo neuro loss ® Unclassified m A-complete mB to D-incomplete = unknown

Surgical intervention

57
51
37
“ 23
1 ANTERIOR 2 POSTERIOR 3 ANTERIOR NONE UNKNOWN
McRae, 2014 AND

POSTERIOR



Speech Therapy Diagnosis n=230

86%

Level of injury
trache + dysphagia
n =91

Other




| Interventions

Swallow
stimulation

Facial oral
tract
therapy

Oral

hygiene

Laryngeal
manipulation




2014

. return to full oral
intake

+ 91 communicating
verbally

+ 70 decannulated
+ 17 vent-dependent with
cuff down

+ 4 transferred




Changes in SLT practice to improve secretion
management

]ﬂ[ Use of subglottic suction tubes

" Saliva drying /mouth moisturising agents

\/ Early cuff deflation alongside respiratory wean

I=+  Active swallow strengthening training

Qj Engage laryngeal functions to improve swallow
frequency and upper airway clearance



CIT

ST GEORGE'S

UNIVERSITY OF LONDON

St George’s
School of Health
& Medical Sciences

www.sgul.ac.uk



A Normal Swallowing Dysphagia




Cervical spinal cord injury and dlsruptlon to
laryngeal function ‘

Neurological

Respiratory
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The diagnostic value of flexible nasendoscopy
in the assessment and management of

dysphagia in spinal cord injury

Jackie McRae BSc (Hons) MRCSLT Speech and Language Therapist jackie.mcrae@nhs.net

The London Spinal Cord Injury Centre, Royal National Orthopaedic Hospital, Stanmore, Middlesex, HA7 4LP

Background \

Direct view of the pharyn and larynx via flesdble nasendoscopy (FNE) has been used
bySpmhmd Larwmw‘m(ﬂ-ﬁsan assessment toal o detect lanngeal
{ in the eritical ing.

the patient does not need 1o |eave their emironment, The pharyn and lanyror are
abserved for anatomica Immdmrscfﬂmnwi\g Fwdsafnung

and the swallow
mmmmmwmum plmdelhdlridlnnlh

Canial pira Cod by (C5C a ara ak high risk

uicunmmmsethelrlspl ilmnio;mdma;dd
weanlng ﬂdskldylnemndbwlﬂmpuﬂwhmnmlelcuandadqw
gm\plsni undear, mm”’;‘;’«;m "3 m i
outcomes, The pmcaiueﬂfﬂaﬂ:lenmmdwdlmﬂnpummhe
assessed in their existing position, whether this is supine, side ling or upright and

Sub=glottic obstruction

ut sensory and meotor impainment, which helps to plan therapeutic

This paper looks at five cases of patients with cervical spinal cord injury who
undarwent FNE to help diagnose laryngeal and swallowing . The 5LT is an
integral member of the Tracheestomy Team, which plans and directs weaning
programmes and ensure a safe returr to oral intake,

Unillateral vocal cord palsy

Posterior

Epiglottis — ="

Esophageal
Inlet

Pyriform
Sinus

Anterior
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26

62

Male Male Male Male
Cic ClA CaA c2B
Spinal infarct Transverse myelitis Road traffic accident  Fall
(non-trauma) (non-trauma) (trauma) (trauma)
Cervical spine none Anterior cervical spine Anterior cervical spine
laminectomy fixation C4-7 Posterior fixation C6-7
cervical spine fixation
C3-T1
4.5 7 1 2.5
S 8 45 4.5
* Copious laryngeal + pharyngeal disco- Copious laryngeal Left vocal fold palsy,
secretions ordination, secretions, aspiration. left tongue weakness,
* silent aspiration * Intact swallow copious laryngeal
initiation. secretions, silent
aspiration.

Morgan & McRae, 2017



On admission Case 1 Case 2 Case 3 Case 4

Tracheostomy: Y Y. Y Y
Ventilation: Y h A f ¥
Nutrition: NBM, Gastrostomy Oral trials with NBM, Gastrostomy NBM, Gastrostomy
tube puree. Gastrostomy tube tube
tube
Communication:  Non-verbal Non-verbal Non-verbal
mouthing Intermittent speech  mouthing Mouthing

@DrJackieM



On admission Case 1 Case 2 Case 3 Case 4

Tracheostomy: Y Y Y Y
Ventilation: Y Y 3 )
Nutrition: NBM, Gastrostomy Oral trials with BM, Gastrostomy
tube puree. Gastrostomy tube
tube

Communication: Non-verbal
mouthing

On discharge:

Tracheosto N

Ventilation: N N

Nutrition: Oral: thin fluids, Oral: thin fluids, Oral: thin fluids,
normal diet normal diet normal diet

Communication: Speech Speech Speech Speech
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Impact of loss of communication

McRae et al, The Power of Communication, 2020



Impact of no speech on care

Consent Cll_lrlnl_ted Capacity and |, MIS- ngr or Frustration/ | Pretend to
rocess elrium restraint Interpretation under= Avoidance | understand
P management of symptoms | treatment

McRae et al, The Power of Communication, 2020



Alternative Communication options (AAC)

No technology Low technology High technology

A Facial/hand A Picture charts A Eye gaze device

gestures A Eye tracking aids A Voice output
AY/IN responses A Pen and communication
A Mouthing paper/whiteboard aid

APC based
Feolings application
? @ | © | © |
it " E—




Enabling voice

Downsize tube Exhalation
Cuff deflation

Ventilator Assisted Leak
Speech (VALS)
Speaking valves*




Learning journey

Neuro caseload

A Cortical/cranial nerve involvement

A Neurosurgery

A Potential systemic disruption linked
to neurological damage

A Potential tracheostomy

A Cognitive impairment

A Speech difficulties (dysarthria)

A Language impairments (Aphasia)

A Swallowing impairments
(Dysphagia)

A Localised spinal column damage

A Spinal Surgery 1 anterior/posterior/both
A Cardiovascular disruption

A Respiratory disruption

A Alternative airway i ETT/Tracheostomy
A Paralytic lleus

A Autonomic dysreflexia

A Prolonged supine positioning

A Intact cognition

A Speech/language intact



Hospital
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How is dysphagia detected and managed across specialised ard non
specialised units?

What is the added impact of dysphagia on CSCI patients?

What is best way to identify subtle dysphagia in CSCI patients?

Can patient outcomes be improved with early dysphagia identification?




The DAISY project: 2014-=201

Dysphagia followingcute Cencal
Soinal Cord Injur

***Patient Advisory Group***

o Swallowing J € Current 2 Lived < International

and ; practice to -%’ experience off o Expert » swallow
o respiratory — MDT staff @ CSCl patients - consensug | = screening
S function in £ andcarers dysphagia o tool
© CSCI ' identification
and
managemen1>

https://youtu.be/x5a0f7TFVmpk

McRae, 2018 https://discovery.ucl.ac.uk/id/eprint/10046891/



https://discovery.ucl.ac.uk/id/eprint/10046891/
https://youtu.be/x5qf7TFVmpk




Spinal Cord Series and Cases (2019)5:31 |SCOS l’:;-:‘l\

e : ]
https://doi.org/10.1038/s41394-019-0175-y The neratina ‘\" :.,','
ARTICLE o

Check for

updates

Oropharyngeal dysphagia management in cervical spinal cord injury
patients: an exploratory survey of variations to care across
specialised and non-specialised units

Jackie McRae®"? + Christina Smith® - Suzanne Beeke® + Anton Emmanuel’

McRae et al. BMC Health Services Research (2020) 20:783

https://doi.org/10.1186/512913-020-05659-8 BMC Health SerViceS ResearCh
RESEARCH ARTICLE Open Access

The experiences of individuals with cervical @
spinal cord injury and their family during
post-injury care in non-specialised and
specialised units in UK

Jackie McRae' ®, Christina Smith”, Anton Emmanuel® and Suzanne Beeke’

2019

Cc:

MDT survey; 219 respondents, 87
hospitals admitting SCI.

Routine SLTMe swallow screen

6% no SLT

>40%blue dye and thickened fluids
bedside>90%rely on cough

<35% use FEES/VFS

cuff up eating>50% sometimes

o Joo J>o I I I

U Semistructured interviews, 9 people >3
months post SCI + dysphagia

Themes:

A difficulties in adjustment,

A need for multiple transitions,

Afz2aa 2F w3azt RSy 21
rehab, confusion over test and decision
to be NBM

JLJZ2




DISABILITY AND REHABILITATION e Taylor & Francis
https://doi.org/10.1080/09638288.2021.2012607 Taylor & Francis Group

ORIGINAL ARTICLE 8 OPEN ACCESS | Shecicor upastes

Development of a swallowing risk screening tool and best practice
recommendations for the management of oropharyngeal dysphagia following

acute cervical spinal cord injury: an international multi-professional
Delphi consensus

Jackie McRae® (®, Christina Smith® (®, Suzanne Beeke® (®, Anton Emmanuel® and
Members of the Delphi expert panel group

Expert panel
(27 members)




Topics and subcategories for Delphi statements

[72%] {:7WM}




2021

Table 7. Best practice recommendations for acute ¢SCl management of dysphagia and associated complications.

Key areas Best practice recommendations
Swallowing . |Earl1 screenind by a team for dysphagia risk factors and symptoms.
e  Specialist SLT assessment for those with risks or symptoms, especially those requiring trach
e  Access to instrumental assessments including Fibreoptic Endoscopic Evaluation of Swallowil
pharyngeal and laryngeal functions.
e  Avoid routine use of thickened fluids and blue dye without SLT assessment.
e Do not restrict oral intake based on position or ventilation status alone.
Respiratory «  Nationally agreed weaning guidance should be used routinely, aiming for self-ventilation w
. Tra-:heostorntrials can help speech and improve swallowing ability and sho
e  Use vital capacity as an outcome measure as part of weaning.
e  Specialist training is required for all staff undertaking respiratory rehabilitation.
Communication e  Early options for communication are vital to support patient involvement in decision-makin
. Options for natural speech should be considered including tracheostomy cuff deflation and
e  For those people who are unable to speak, a variety of communication aids|should be trial
Nutrition ¢  Early nasogastric tube feeding for high cervical 5CI ensures consistent and adequate nutriti
e If dysphagia persiststube feeding should be considered in consultation with |
reversed when eating resumes
e Avoid prulnnged status as this can decondition the swallowing and speech rr
Oral care e  Mouthcare should routinely be provided at least twice a day to reduce the risk of ventilato
¢  Staff need to pay attention thUE to medication
«  Additional oral moisturisation will be required (link to local mouthcare policy)

SCI BEST PRACTIGE
RECOMMENDATIONS

Optimising management of patients with
cervical spinal cord injury and dysphagia

SWALLOWING

e Early screening for risk factors

e Specialist SLT assessment

e Use instrumental swallow assessments

e AVOID thickened fluids without SLT review

RESPIRATORY

» Use weaning guidelines

s Consider cuff deflation

e Use vital capacity measures
s Specialist training needed

COMMUNICATION ”

* Early options needed to engage in care
* Consider ways to allow speech
* Variety of aids may be needed

NUTRITION

e Early NGT feeding
¢ Consider PEG if > 6 weeks
e Avoid prolonged NBM status

ORAL CARE @/
* Regular mouthcare required (min x2/day) e
o Actively review and manage dry m‘y

REFERENCES
International multi-professional expert consensus
McRae et al., 2021

—p—
D
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12 risk factors for dysphagia https://youtu.be/vc3amIGV5Ww

Injury Risk Clinical Risk

A Brain Injury A Tracheostomy A Recent chest
A Cervical SCI tube Infection
C1-C7 A > 48 hour A Spiking
AComplete or Intubation pyrexia
Incomplete A m24 hours Alncreased
AIS scale ventilation need for oral
A Cervical spine A Reduced care
surgery nutritional AIncreased
iIntake need for

suction

| ftAYAOlLf AYR
2NJ WOt AyAOl
A considerSLT referral



https://youtu.be/vc3amlGV5Ww

Feasibility study in two trauma units

A two-phase pragmatic  prospective
observational feasibility study (Figure 1)
took place over four months, in two matched
intensive care units (ICU). A swallow risk
screening tool (Figure 2) was previously
developed through a Delphi consensus
study.

= Usual practice - identifed staff member makes decislion
about oral intake/nutrition

= 5taff profession, level of injury, oral intake status and
decision documented

* Screening tool training video sen to all staff
» Face-to-face support from research nurse

+ Identifed staff member uses Screening toal to make
decision about oral Intake/nutrition

= Staff profession, level of injury, oral intake status and
decision documented

* Feedback aon tool utility

Clmirm 1+ Diam ol Timem mborm mr e b s b R b rbs it

Siteln=9

Site2n=8

Both units showed a reduction in the
average number of days to a decision
using the tool (Figure 3) and a small

increase in the number of decisions made

for each patient (Figure 4).
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Figuare 2: Daisy swallow risk soreening tool

staff feedback
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Staff feedback an tool utility

“tool is very useful and
will help
prevent aspirations/deterio

Staff comments on use of tool
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DAISY swallow risk screening tool

Domains

Injury Risk

Clinical Risk

Urgency

Category

i Co Morbid

U Level of injury

U Severity of injury
U C-spine surgery

G-I e e et

cC: C: C: C:

Intubation
Tracheostomy
Ventilation
Nutrition

Chest infection
Pyrexia

Oral hygiene
Suction

Sub-category

E

=A =4 4 A =4 =4 =4 =

Brain injury/cognitive deficit

Cervical SCI C1-C7

Complete/incomplete injury

Anterior or posterior cervical spine surgery

>48 hours

Cuffed or uncuffed tube

Requiring upto 24 hours ventilation
Reduced nutritional intake

Recent chest infection
Spiking pyrexia

Increased need for oral care
Increased need for suction

Tick if risk is
present

..

OKI0K] CRIOK] KIR]



Risk area Clinical Clinical indicators @
Category
1 2 3 4
Injury Brain injury or Nil

cognitive deficit

Mild-moderate/resolving
head trauma

Moderate-severe deficit

Level of spinal cord

Other (Lumbar/sacral) Thoracic + Cervical levels 5-7 Cervical levels 1-4
injury
Severity AIS CDE Incomplete/ AIS B Complete/AIS A
Cervical spine surgery None Posterior/ 1 level

Anterior surgery

Anterior and
Posterior/ 2+ levels

Clinical interventions Intubation < 24 hours/none 24-48 hours > 48 hours
Tracheostomy none Tracheostomy tube i Tracheostomy tube i
uncuffed/cuff deflated cuff inflated
Ventilation <12 hours/none 12-24 hours Requiring > 24 hours
ventilation
Oral Nutrition Eating full oral diet Taking half oral diet Unable to eat or
drink/NBM
Clinical Urgency Chest infection none Resolved chest infection | Current/deteriorating
chest infection
Pyrexia none Resolved pyrexia Spiking pyrexia
Oral hygiene Independent for oral

care (2 x day)

Support for oral care (2x
day)

Dependency for oral
care (4 x day)

1-2 hourly oral care

Suction for secretion
management

Reduced suction
need/none (1xday)

Stable suction needs (2x
day)

Increased need for
suction (3-5x day)

High suction needs
(hourly)

D

(W]
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Cause of mortality v 2@22
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. ORIGINAL ARTICLE
Article

Long-Term Survival and Causes of Death in Risk factors for mortality after spinal cord injury in the USA
Age of 60 with Traumatic Spinal Cord Injury

Y Cao, JS Krause and N DiPiro
Roland Thi.Etj'E 1"', Bi.l'gi.ﬁ Kowald I,.- Ralf Eﬂthig 1 - Arndt P. Schulz 1z . Ma rkus ivurunnann ¢ LALLILILK Duau

and Sven Hirschfeld !

Table 5. Causes of death according to neurclogical level and severity of injury (n = 223); Abbreviations:
Group 1: C1-4 AIS A, B or C; Group 2: C5-8 AIS A, Bor C; Group 3: T1-55 AIS A, B or C; Group 4:
AlS D at any level; Group 5 Ventilator-dependent.

Cause of Death Q1 é 3 4 5 Total Ppeymonia
Preumonia w (@13%)  153% 143%  222%  260% No 7741 1262 73678 1]
Cardiovascular Discases 13.2% 19.1% 39.8% 57.2% 0.0¢% 28.2% Yes 442 119 2584

Pressure sore 5.7% 12.8% 13.3% 0.0% 0.005% 9.9%,

Urosepsis 11.3% 6.4% 5.1% 0.0% 0.0% 6.3%

Other sepsis 0.0% 4.3% 2.0% 0.0% 22.2% 2.7%

Bladder cancer 1.9% 12.8% 7.1% 7.1% 0.0% 6.7%

Other tumor 1.9% 8.5% 10.2% 14.3% 11.1% B.1%

Suicide 9.4% 10.5% 5.2% 7.1% 33.3% 8.5%

Others 5.7% 4.3% 2.0% 0.0% 11.1% 3.6%

Total 1000 1L 1000 100.0% T (Fi 1000
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RESEARCH ARTICLE

Spinal Networks and Spinal Cord Injury: A Tribute to Reggie Edgerton

Laryngeal and swallow dysregulation following acute cervical spinal cord injury

Teresa Pitts,” Kimberly E. lceman,! 0 Alyssa Huff,2 M. Nicholas Musselwhite,! ©© Michael L. Frazure,'
Kellyanna C. Young,! ¥ Clinton L. Greene,” and ©© Dena R. Howland'*®
'Kentucky Spinal Cord Injury Research Center, Department of Neurological Surgery, University of Louisville, Louisville,
Kentucky; “Center for Integrative Brain Research, Seattle Children’s Research Institute, Seattle, Washington; and *Research
Service, Robley Rex VA Medical Center, Louisville, Kentucky

significant. Overall, we found that spinal cord injury alters laryngeal drive during swallow and
breathing, and alters swallow-related diaphragm activity. Our results show behavior-specific
effects, suggesting that swallow may be more affected than breathing is by ¢SCI, and
emphasizing the need for additional studies on laryngeal function during breathing and swallow

after spinal cord injury.



Laryngeal pathology

4!

Left vocal fold paresis with accumulation
of secretions

Use of the Patterson Oedema Scale in the
clinical management of airway and swallowing in
Spinal Cord Injury: A retrospective service review

Spinal cord injury (SCI) is a complex
condition affecting multiple body systems.
Cervical SCI patients have a high risk of
airway complications and an  8-80%
reported incidence of dysphagia - The
underying pathophysiclegy is not clearly
understocd but silent aspiration is a key
feature and leads to increased respiratory
complications, hospital lemgth of stay
(LOS) and reduce guality of life (Qol).

Complications associated with
respiration are the leading cause of
morbidity and mortality in SCI patients®

In the UK, Flexible Endoscopic Evaluation
of Swallowing (FEES) is a diagnostic tool
used by Spesch and Language
Therapists (SLTs) to evaluate swallowing
and airway physiclogy®. Laryngeal
oedema has been reported inconsistently,
making it dificult fo track changes ower
time. The Revised Pattersom Oedema
Scale®, originally developed for use in
head and neck cancer, offers a structured
approach to rating cedema severty and
bacation.

This review explores the clinical utility of
the Patterson Oedema Scale in describing
oedema and its impact on dysphagia and
respiratory function in people with SCI.

METHOD:

Refrospective data was collected from
SLT services at two UK specialist spinal
cond injury centres (SCIC) over a 12-
month period.

Data was collected for:

= Age

= Level and severity of 3CI

Respiratory status on admission and
discharge from the SCIC

FEES azsessment findings, penetration
aspiration scores (PAS) [high zcare=
worze gutcome]

Diet outcomes using the Functional Oral
Intake Scale (FOIS) [high score=best
outcome] at three time peints: pre-
admission, on admission, and at

discharge from the SCIC.
Dedema rating using the Patterson
Oedema Scale

Demographics n=25

*  Awerage age: 60 years (21

- B% maie

~ 6% had canvical level Injries T7%
hat SC1 at or above C4

- 54% had anberior cenvical disceciomy

Figure 1 Changes bn respiaiony siafus a each Sme pol ne2E
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Figure 2. Reporied Paderson Cedema Scale folowing FEES af SCIC n=19

Pre-SCIC admission

£6% had FEES, an average of 43
days post Injury

44% r2ports noted
oedemarstrctural changss,
Patterson Cedema Scale not used
E0% ventilated via 3 tracheostomy

fasding

On admission

7E% (n-13) had FEES, at
average of 134 4ays post Injury
(range 35-645)

The Patiarson Dedema Seale
identifed moderate or milkd
oadema In the arytenaolds (74%)
and anyepiglotic foids (53%)
(Flgures 2,3 & 4)
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1. Department of Alled Health, Clty 51 Georges, University of London, LK, ¥ 3
2 Noritwes! Firgional Spinal injuries Genire, Mersey and We'st Lancashine Tenching Hosplials NHE Trust, U

3. Nationnl Spinal Injuries Cenire, Sioke Mandevile Hospltal, UK.

On discharge

36% reguired ongoing veniliation,
'whilst 24% war2 adie 1o saif
wantilate

Oegema severtly may Infusnce
respiratory status and dysphagia.
Outcomes Improve with SLT
renaplitation

aC 1k

12%

FOIS « 3 and requirsd fubs-

38% acored =7 Panstration
Aspiration Scals [PAS)

96%

FOIS <3, 20% had FOIS 7 and
taking full oral dist

A% scored =7 PAS

84%

FOIS 7 and ne tube feeding

FEES assesement can be
usad frequenty In specialst
SCiCs.

These oosenations  enhance

cinical  decision-making  and
salaciion af suitable

Fulere muR-site data coliection

b

P

bilateral vocal cord
y

Wil ald understandng of me
underying  mechanism  of
oedema and M5 Impact on
laryrgeal funciion In 5C1.
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SLT Interventions 2024,

Communication

Interventions
(20%)
Saliva swallowing Expiratory Muscle
Single assessment therapy Voice therapy Strength Training
Refer to Tracheostomy cuff

gastroenterology  Oral trials (pre-diet) Aphasia therapy  deflation

AAC (alternative
Reflux advice Diet trials communication) Ventilator weaning

McNeill Dysphagia

Therapy Program Dysarthria therapy Referto ENT
Biofeedback with Communication Passy Muir Valve
SEMG support trials

Swallow strategies

Indirect therapy
advice






