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Aims

Å My work and learning over 20 years

Å The fundamentals in SCI ïwhatôs the 

evidence?

Å My research work

Å Changes to practice

Å Future research 



Fundamentals?

Breathing

Eating

Speaking 

Essentials for life é.. taken for granted?



Career journey

1991-
2001

ÅDeveloping clinical 
expertise ï adult 
dysphagia

2002-
2013

ÅClinical specialism ï 
SCI

ÅMClinRes

2014-2019

2020-2025

MClinRes



Neuro caseload

ÁCortical/cranial nerve involvement

ÁNeurosurgery

ÁPotential systemic disruption linked 

to neurological damage

ÁPotential tracheostomy

ÁCognitive impairment

ÁSpeech difficulties (dysarthria)

ÁLanguage impairments (Aphasia)

ÁSwallowing impairments 

(Dysphagia)

SCI

Learning journey
2005



ñThe post holder will be an 

autonomous practitioner providing 

highly specialist speech and 

language therapy service to patients 

with spinal surgery and spinal cord 

injury clients with exceptionally 

complex needsò

Establishing the role of SLT in SCI
2005



2005



SCI referrals to SLT (n=139)
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55%
80%

2004

2003

2005

1999

2003

36%

22.5%

71%

Evidence in 2005 2005



40%

2010 16%

2017

73%

8%

FACTORS FOR DYSPHAGIA:
AGE

TRACHEOSTOMY
VENTILATION

ANTERIOR CERVICAL SPINE SURGERY
LEVEL/SEVERITY OF INJURY

2011

26%

71%



Other Factors

1994

2009



ÁSecretions/Saliva/Sputum

ÁTracheostomy/Ventilation & Weaning

ÁDecannulation 

Fundamentals: Breathing/Airway



Excessive secretions 2006





Dry mouth
Å Medication induced xerostomia

Å Impact on speaking and swallowing

Å Thirst

ü Oral hygiene

ü Oral moisturisation

ü Artificial saliva



Dry mouth in spinal cord injury: causes and treatment | 

Dental Nursing

2011

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


McRae, J. (2012). Back to basics. Bulletin: Royal College of Speech & Language Therapists(724), 12-15. 

2012



Respiratory 

vs. 

laryngeal 

wean

2014



Respiratory 

vs. 

laryngeal 

wean

Team 
working

Leak 
speech

Early cuff 
deflation

Vent 
adjustments 



Ventilator weaning in dysphagic spinal cord injured 
patients: a 12-year retrospective review 2014

McRae, 2014
1 ANTERIOR 2 POSTERIOR 3 ANTERIOR 

AND 
POSTERIOR

NONE UNKNOWN

62

51

37

57

23

Surgical intervention



86%

42%

27%
17%

10%

40%

Speech Therapy Diagnosis n=230



Interventions

Facial oral 
tract 

therapy

Swallow 
stimulation

Oral 
hygiene

Laryngeal 
manipulation



2014



Changes in SLT practice to improve secretion 

management

Use of subglottic suction tubes

Saliva drying /mouth moisturising agents

Early cuff deflation alongside respiratory wean 

Active swallow strengthening training

Engage laryngeal functions to improve swallow 
frequency and upper airway clearance



Fundamentals: 

Eating/Drinking/Swallowing

Å Risk of aspiration Ą pneumonia and 

increased mortality

Å Easy options for alternative feeding



ÁNormal Swallowing     Dysphagia



Cervical spinal cord injury and disruption to 

laryngeal function

Neurological

RespiratoryMechanical



??????????



2012



Morgan & McRae, 2017 

2017



@DrJackieM





Fundamentals: 

Speech/communication

- Lack of voice

- Reduced volume

- Limited access to alternative 

communication aids



Impact of loss of communication

Mental
anxiety, panic, terror, 

fear, stress, 
nightmares

Physical
sleeplessness, 

agitation, pain, 
disorientation

Spiritual
Dehumanisation, 

reduced 
participation, lack 

of agency, 
hopelessness

McRae et al, The Power of Communication, 2020



Impact of no speech on care

Consent 
process

Limited 
delirium 

management

Capacity and 
restraint

Mis-
interpretation 
of symptoms

Over or 
under-

treatment

Frustration/

Avoidance

Pretend to 
understand

McRae et al, The Power of Communication, 2020



Alternative Communication options (AAC)

No technology

ÅFacial/hand 
gestures

ÅY/N responses

ÅMouthing

Low technology

ÅPicture charts

ÅEye tracking aids

ÅPen and 
paper/whiteboard 

High technology

ÅEye gaze device

ÅVoice output 
communication 
aid

ÅPC based 
application



Enabling voice

ÁDownsize tube

ÁCuff deflation

ÁVentilator Assisted Leak 

Speech (VALS)

ÁSpeaking valves* 



Neuro caseload

ÁCortical/cranial nerve involvement

ÁNeurosurgery

ÁPotential systemic disruption linked 

to neurological damage

ÁPotential tracheostomy

ÁCognitive impairment

ÁSpeech difficulties (dysarthria)

ÁLanguage impairments (Aphasia)

ÁSwallowing impairments 

(Dysphagia)

SCI

ÁLocalised spinal column damage

ÁSpinal Surgery ï anterior/posterior/both

ÁCardiovascular disruption

ÁRespiratory disruption

ÁAlternative airway ï ETT/Tracheostomy

ÁParalytic Ileus

ÁAutonomic dysreflexia

ÁProlonged supine positioning 

ÁIntact cognition

ÁSpeech/language intact

Learning journey



Career journey

1991-
2001

ÅDeveloping clinical 
expertise ï adult 
dysphagia

2002-
2013

ÅClinical 
specialism ï SCI

ÅMClinRes

2014-
2019

ÅPhD Dysphagia

ÅClinical academic

2020-
2025

MClinRes



How is dysphagia detected and managed across specialised and  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:
Dysphagia following Acute Cervical 
Spinal Cord injury 
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swallow 
screening 
tool

Key findings

***Patient Advisory Group***

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

https://youtu.be/x5qf7TFVmpk

2014-2018

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




ü MDT survey; 219 respondents, 87 
hospitals admitting SCI.

Å Routine SLT/+ve swallow screen
Å 6% no SLT
Å >40% blue dye and thickened fluids
Å bedside >90% rely on cough
Å <35% use FEES/VFS
Å cuff up eating >50% sometimes

ü Semi-structured interviews, 9 people >3 
months post SCI + dysphagia

Themes:
Å difficulties in adjustment, 
Å need for multiple transitions, 
Åƭƻǎǎ ƻŦ ΨƎƻƭŘŜƴ ƻǇǇƻǊǘǳƴƛǘȅΩ ŦƻǊ ǎǇŜŎƛŀƭƛǎǘ 

rehab, confusion over test and decision 
to be NBM

2019



Expert panel 
(27 members)

85 statements
җтл҈ 

consensus



Topics and subcategories for Delphi statements



2021



12 risk factors for dysphagia

Injury Risk

ÅBrain Injury

ÅCervical SCI 
C1-C7

ÅComplete or 
Incomplete 
AIS scale

ÅCervical spine 
surgery

Clinical Risk

ÅTracheostomy 
tube

Å> 48 hour 
intubation

Åṃ24 hours 
ventilation

ÅReduced 
nutritional 
intake

Urgency

ÅRecent chest 
infection

ÅSpiking 
pyrexia

ÅIncreased 
need for oral 
care

ÅIncreased 
need for 
suction

/ƭƛƴƛŎŀƭ ƛƴŘƛŎŀǘƻǊǎ ƛƴ ΨƛƴƧǳǊȅΩ 
ƻǊ ΨŎƭƛƴƛŎŀƭΩ Ǌƛǎƪ ŀǊŜŀǎ 
Ą consider SLT referral

Signs of urgency
Ą change in 
management

https://youtu.be/vc3amlGV5Ww

https://youtu.be/vc3amlGV5Ww


Feasibility study in two trauma units



Use risk factors to 

initiate preventative 

measures

Morphological 

changes to 

pharynx

Monitor cSCI 

patients for 2 

weeks after 

injury

Cervical surgery 

and 

tracheostomy 

increase 

dysphagia risk



DAISY swallow risk screening tool 

Domains Category Sub-category Tick if risk is 

present

Injury Risk ü Co Morbid

ü Level of injury

ü Severity of injury

ü C-spine surgery

¶ Brain injury/cognitive deficit 

¶ Cervical SCI C1-C7 

¶ Complete/incomplete injury 

¶ Anterior or posterior cervical spine surgery 

Clinical Risk ü Intubation

ü Tracheostomy

ü Ventilation

ü Nutrition

¶ >48 hours 

¶ Cuffed or uncuffed tube 

¶ Requiring upto 24 hours ventilation 

¶ Reduced nutritional intake 

Urgency ü Chest infection

ü Pyrexia

ü Oral hygiene

ü Suction

¶ Recent chest infection 

¶ Spiking pyrexia 

¶ Increased need for oral care 

¶ Increased need for suction 



Risk area Clinical 

Category

Clinical indicators

1 2 3 4
Injury Brain injury or 

cognitive deficit

Nil Mild-moderate/resolving 
head trauma

Moderate-severe deficit

Level of spinal cord 

injury

Other (Lumbar/sacral) Thoracic + Cervical levels 5-7 Cervical levels 1-4

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 ï 
uncuffed/cuff deflated

Tracheostomy tube ï 
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)

2026?



Where are we 

now?



Unknowns Ą Knowns



Cause of mortality 2022



Physiological changes 2022



Laryngeal pathology
2022
2025



SLT Interventions 2024

Swallow Assess 

and Advise 

(47%)

Swallowing 

interventions 

(36%)

Communication 

Interventions 

(20%)

Airway 

interventions 

(13%)

Single assessment

Saliva swallowing 

therapy Voice therapy

Expiratory Muscle 

Strength Training

Refer to 

gastroenterology Oral trials (pre-diet) Aphasia therapy

Tracheostomy cuff 

deflation 

Reflux advice Diet trials

AAC (alternative 

communication) Ventilator weaning

McNeill Dysphagia 

Therapy Program Dysarthria therapy Refer to ENT

Biofeedback with 

sEMG

Communication 

support

Passy Muir Valve 

trials

Swallow strategies

Indirect therapy

advice




