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Neurosurgical Patient Flow Model – 

Urgent/Emergent Cases 
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PNO system goals, and the principle of patient-centered care, apply across the continuum 
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Neurosurgical Centres in Ontario 

All neurosurgical centres have been designated as Level 2 or Level 3: 

Provincial Neurosurgical and Spine Roster, facilitated by CritiCall Ontario, creates access 

to   neurosurgical services (consult, transfer) for non-neurosurgical sites: 

Level 2 Neurosurgical Centre Level 3 Neurosurgical Centre 

Services 

May not provide certain 

neurosurgical services (i.e. coil 

embolization) 

Provides all neurosurgical 

services 

Coverage Generally do not provide 24/7/365 Provide 24/7/365 coverage 

Level 2 Centre Level 3 Partner 

Health Sciences North 
Toronto Collaborative 
(SMH, SHSC, UHN) 

Kingston General Hospital The Ottawa Hospital 

Thunder Bay Regional Health Sciences Centre Hamilton Health Sciences 

Trillium Health Partners 
Toronto Collaborative 
(SMH, SHSC, UHN) 

Windsor Regional Hospital London Health Sciences Centre 
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Windsor Regional Hospital – Quellette Site Trillium Health Partners (Mississauga) The Ottawa Hospital

 London Health Sciences Centre Toronto Collaborative (SMH, SHSC, UHN) Health Sciences North

Hamilton Health Sciences Centre 

 
Kingston General Hospital Thunder Bay Regional Health Sciences Centre

http://www.eriestclairlhin.on.ca/
http://www.nelhin.on.ca/
http://www.northwestlhin.on.ca/
http://www.eriestclairlhin.on.ca/
http://www.champlainlhin.on.ca/
http://www.hnhblhin.on.ca/
http://www.southwestlhin.on.ca/
http://www.waterloowellingtonlhin.on.ca/
http://www.centralwestlhin.on.ca/
http://www.mississaugahaltonlhin.on.ca/
http://www.torontocentrallhin.on.ca/
http://www.centrallhin.on.ca/
http://www.southeastlhin.on.ca/
http://www.centraleastlhin.on.ca/
http://www.nsmlhin.on.ca/
http://www.nelhin.on.ca/


• Developed by Dr. James Rutka, Dr. Sunjay Sharma, Dr. Michael Fehlings

and Dr. Avery Nathens, in collaboration with Provincial Neurosurgery

Ontario and distributed electronically in December 2013.

• Purpose:

a) Enables ED physicians to identify cases that require urgent or

emergent transfer.

b) Provides CritiCall’s number for emergency referral service.

• Guidelines can be downloaded by accessing CritiCall’s website :

http://criticall.org/webconcepteur/web/criticall/
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Acute Spine Consultation Guidelines 
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Guiding Principles: 

• The Life or Limb Policy is in effect when a patient is life or limb threatened and

therapeutic options exist, which are needed within 4 hours

• A patient’s life or limb threatening condition is a priority and the identification of beds is

a secondary consideration

• No patient with a life or limb threatening condition will be refused care

• LHIN geographic boundaries will not limit a patient’s access to appropriate care in

another LHIN

• Repatriation within a best effort window of 48 hours once a patient is deemed medically

stable and suitable for transfer is key to ensuring ongoing access for patients with life

or limb threatening conditions

• Consulting physician is to respond to pages from CritiCall Ontario regarding a

provisional life or limb case within 10 minutes and will provide medical consultation to

determine if the patient is life or limb threatened and recommend course of action (e.g.

provide recommendations regarding management of life or limb patient to include

stabilization, no transfer required, appropriate for urgent transfer)

Life or Limb Policy 



Clinical Assessment 
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Determinants of Triage 

1. Severity of neurologic deficit

• Motor deficit more urgent than pure sensory deficit

• Impact on ADLs

2. Time from onset

3. Tempo of progression

4. Spinal stability

9 
For questions please email info@ccso.ca



Degenerative Cervical Spine 
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Patient A 

• 36F

• History

• 1 year history of severe neck pain

• Presents to ED today because of unprovoked acute worsening

of neck pain and new shooting pains and numbness in left arm

• No difficulty with coordination, gait or sphincter function

• Physical

• Stable gait

• 5/5 power in all key ASIA muscle groups

• Numbness in C6 distribution

For questions please email info@ccso.ca
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Patient A 

• Diagnosis

• Left C6 radiculopathy secondary to a herniated disc at C5-6

• Disposition

• Determinants

1. Severity: isolated sensory

2. Time from onset: hours

3. Tempo: stable, non-progressive

4. Spinal Stability: stable

• This patient can be referred to a spine surgeon on an elective

basis

• The natural history of cervical radiculopathy is favourable

For questions please email info@ccso.ca



Patient A 
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For questions please email info@ccso.ca
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Patient B 

For questions please email info@ccso.ca

• 72M

• History

• Unable to use zipper or close buttons, numb fingertips,
unsteady gait, urinary urgency

• Symptoms began 6 months ago, slight progression over last
month (began wearing diaper since can’t reach bathroom on
time)

• Presents to ED today because frustrated that FMD brushed off
complaints as “old age”

• Physical

• Unsteady tandem toe-to-heel gait

• 4/5 power in upper and lower extremities

• Hyper-reflexic, positive Hoffman reflex, up-going Babinski
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Patient B 

For questions please email info@ccso.ca

• Diagnosis

• Severe myelopathy

• Disposition

• Determinants

1. Severity: motor, sensory, proprioception, & sphincter

impacting on ADLs

2. Time from onset: 6months

3. Tempo: progressing over weeks

4. Spinal Stability: stable

• This patient should be seen by a spine surgeon within 1 to 2

weeks

• At the surgeon’s discretion, this patient can be seen through

CritiCall or as an outpatient
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Patient B 

For questions please email info@ccso.ca
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Radiculopathy 

For questions please email info@ccso.ca

• Dysfunction of nerve roots

• Manifests with

• Neuropathic Pain

• Sensory disturbance

• Light touch and pinprick

• Lower Motor Neuron (UMN) signs

• Hypo-reflexia, decreased tone, diminished reflexes
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Myelopathy 

For questions please email info@ccso.ca

• Dysfunction of spinal cord tracts

• Manifests with:

• Sensory Disturbance

• Light touch and/or pinprick

• Proprioceptive deficit

• Incoordination, ataxia

• Upper Motor Neuron (UMN) signs

• Hyper-reflexia, spasticity, pathologic reflexes, clonus

• Sphincter dysfunction

• Neurogenic Bladder: urgency +/- incomplete emptying

• Neurogenic Bowel: constipation with overflow incontinence
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Key Points on History 

For questions please email info@ccso.ca

• Time from onset

• Tempo of progression (hours, days, weeks, months)

• Severity of deficit

• Reason for presentation to emergency department



Trauma 
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Patient C 

For questions please email info@ccso.ca

• 62F

• History

• 5 year history of severe neck pain

• Slipped on ice today

• Now unable to walk or move arms

• Physical

• 2/5 power in key ASIA muscle groups from C5 to S1

• Diminished sensation to light touch and pinprick in upper

extremities, normal in lower extremities

• Rectal tone normal, normal peri-anal sensation
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Patient C 

For questions please email info@ccso.ca

C2-3 

C3-4 

C6-7 



23 http://www.asia-spinalinjury.org/elearning/ASIA_ISCOS_high.pdf 



24 http://www.asia-spinalinjury.org/elearning/ASIA_ISCOS_high.pdf 
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Patient D 

For questions please email info@ccso.ca 

• 29M

• History

• Fell from ladder

• Low-thoracic back pain

• No other sites of pain

• Physical

• ATLS primary and secondary survey clear

• Isolated tenderness to low thoracic spine

• Neurologic exam normal/5 power in key ASIA muscle groups

from L2 to S1
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Patient D 

For questions please email info@ccso.ca

• Diagnosis

• Burst Fracture

• Disposition

• Determinants

1. Severity: ASIA E, normal

2. Time from onset: N/A

3. Tempo: N/A

4. Stability: stable

• This patient should be seen by a spine surgeon within 1-2 weeks

• Spine surgeon should make treatment recommendations over

phone
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For questions please email info@ccso.ca



28 
For questions please email info@ccso.ca



Malignancy 
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Patient E 

For questions please email info@ccso.ca 

• 62F

• History

• Mid-thoracic back pain for 1 month

• Loss of ambulation over 1 week

• Bedridden for 2 days

• Physical

• 4/5 power in key ASIA muscle groups from L2 to S1

• Diminished sensation to light touch and pinprick from T10 down

• Rectal tone normal
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Patient E 

For questions please email info@ccso.ca 
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Patient E 

For questions please email info@ccso.ca
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Patient E 

For questions please email info@ccso.ca

• Diagnosis

• Incomplete Spinal Cord Injury (ASIA D)

• Neoplastic Spinal Instability

• Neoplastic Spinal Cord Compression

• Disposition

• Determinants

1. Severity: ASIA C, non-ambulatory

2. Time from onset: 1 week

3. Tempo: progressing over days

4. Spinal stability: unstable

• This patient should be seen by a spine surgeon within 24 hours



Degenerative Lumbar Spine 
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Patient F 

For questions please email info@ccso.ca 

• Diagnosis

• Acute Cauda Equina Syndrome

• Disposition

• Determinants

1. Severity: complete (retention)

2. Time from onset: hours

3. Tempo: stable

4. Stability: stable

• This patient should be seen by a spine surgeon within 8 hours
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Patient F 

For questions please email info@ccso.ca 
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Patient F 

For questions please email info@ccso.ca 
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Cauda Equina Syndrome 

For questions please email info@ccso.ca 

• Simultaneous radiculopathy of bilateral S2-4 nerve roots

• Manifests as:

• Sensory Disturbance: pinprick and light touch

• Atonic bladder (retention)

• Atonic external anal sphincter



• Developed by Dr. James Rutka, Dr. Sunjay Sharma, Dr. Michael Fehlings

and Dr. Avery Nathens, in collaboration with Provincial Neurosurgery

Ontario and distributed electronically in December 2013.

• Purpose:

a) Enables ED physicians to identify cases that require urgent or

emergent transfer.

b) Provides CritiCall’s number for emergency referral service.

• Guidelines can be downloaded by accessing CritiCall’s website :

http://criticall.org/webconcepteur/web/criticall/
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Acute Spine Consultation Guidelines 



40 



41 

THANK YOU! 

Questions? 
Please email info@ccso.ca 


