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Pursuing 
Independence after 
SCI: Now What?



Objectives

You will be able to:
1.List 3 common secondary complications after spinal cord injury.
2.Describe at least 3 interventions to promote mobility 

independence for a client with a thoracic level of injury.
3.Develop a personalized, truthful, and compassionate answer to 

the question “Will I walk again?”
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Where do I start?

• Diagnosis

• Prognosis

• Medical Complications

• Treatment Progression



ISNCSCI Resources

American Spinal Injury Association (ASIA)

http://www.asia-spinalinjury.org/

• ASIA Learning Center
• InSTEP and WeeSTEP Modules
• ISNCSCI Exam Sheet
• Sensory exam guide
• Motor Exam Guide

Classification - http://www.isncscialgorithm.com/
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Complete vs Incomplete Injury
• AIS A Complete – NOOON sign

• Incomplete – No NOOOON sign

Most important long-term prognosis indicator



NOOOON sign?

Is injury motor incomplete 
(including non-key muscles)?

At least ½ muscles below neuro level > 3?

AIS A & ZPP

AIS B

AIS C

AIS D

Yes No

Yes No

AIS E

No Yes

All sensory and motor scores normal?

Yes
No



Predictability of Neurological Recovery

• Severity of Injury
• Neuro recovery:  AIS C > B > D > A

• Age less than 50 at time of injury (AIS C)

• Initial level of injury
• Rates of conversion from complete to incomplete: Lumbar > 

Cervical > Low paraplegia > High paraplegia

• Initial strength of the muscles

Kirshblum, Chay 2020



General Trends in Recovery

• Most rapid recovery – 1st 3 months

• Majority of recovery – 1st 6-9 months

• Plateaus in recovery – 12-18 months

• Some late recovery – 2-5 years

• Faster initial recovery results in greater overall improvement

• Locomotor CPG – high intensity gait training improves distance 
and speed of gait for indiv with incomplete injuries >6 mo post 
injury

Kirshblum, Chay 2020



Recovery in Complete Tetraplegia

• Most patients regain one “motor level” per ISNCSCI (ie. C5 
motor > C6 motor)

• 90% of muscles with initial strength of 1/5 or 2/5 at 1 wk to 1 mo
recover to >3/5 by 1 year.

• LE recovery is low (<10%) if AIS A for >1 mo post injury



Recovery in Complete Paraplegia

• Poor prognosis for conversion from complete to incomplete

• Neurologic Level of Injury above T9 - no gain in motor function 
at 1 year

• Low paraplegia (T10-12) – greater LE motor scores and higher 
FIMs at 1 year



Recovery in Motor Incomplete SCI

• Improved prognosis 
• 52% AIS C convert to AIS D

• Amount of sacral sparing predicts conversion to AIS D
• Initial + Voluntary anal contraction, deep anal pressure, light 

touch and pinprick at S4-5  87% converted from C to D



Clinical Prediction Rule
van Middendorp 2011

Item Score x Weighted 
Coefficient = Weighted Item 
Score

Add all Weighted Item Scores 
together = Total “Prediction 
Rule Score”



Find Prediction Rule 
Score on the X axis and 
its correlated Probability 
of Walking Score on the 
Y axis



Maintaining Hope, Role of Denial

• Denial can be a protective component of coping

• Confronting denial only results in conflict

• Relationship and alliance allows aligning of expectations

• Maintenance of hope is pivotal for relationship building and 
continued motivation within rehabilitation



Recommendations for Discussing Prognosis –
Kirshblum et al 2016

• Early after injury
• By an experienced SCI clinician or physician
• Sit close 
• Maintain eye contact and body language to convey warmth 

sympathy, encouragement, reassurance
• Speak slowly, deliberately and clearly



When are we going to work on my legs?  I want to 
walk.

• “I really hope you do.  I would love to see that happen.  Right 
now, no one knows how to fix muscles that aren’t working on 
their own, but it’s likely you will be the first one to notice any 
changes in your muscles or movements.  Let me know when/if 
that happens, and I will work my hardest to help you get 
stronger. In the meantime, we are going to work on 
strengthening and preparing the rest of your body by getting out 
of bed, strengthening the muscles that are working and helping 
you be as independent as you can be right now  …”



•Central nervous system affected
•Preserved reflexes - Hyperreflexia 
•“Spasticity”
•Neurogenic bowel and bladder –

spastic sphincters
•Preserved reflexive penile 

erection in males

Upper 
Motor 

Neuron 
Injury 
(UMN)



•Peripheral Nervous 
system affected

•Loss of reflexes
•“Flaccidity”
•Flaccid bowel and bladder 

– flaccid sphincters
•No reflexive erection in 

males

Lower 
Motor 

Neuron 
Injury 
(LMN) 



Pressure Injury



Autonomic Dysreflexia 



Seating and Positioning
• Minimize width of chair to prevent shoulder 

abd/IR with propulsion

• Hips all the way back – gap btwn
back/cushion for buttock/sacrum

• Full thigh support

• Recline backrest for balance – able to eat a 
sandwich with 2 hands

• Wheel access – elbow@100-120 deg w/ 
hand at 12:00 on rim

• COG – balanced wheelie, casters <4” from 
ground

PVA CPG - Preservation of Upper Limb Function Following 
Spinal Cord Injury



Pressure reliefs and Propulsion

• Pressure Reliefs
Forward, Side to side, Push up, Dependent Tilt back
2 min, at least every 30 min
Unweight – full lift not necessary

• Propulsion
• Semicircular – most efficient, least impact
• https://www.physio-pedia.com/Wheelchair_Biomechanics
• YouTube: “MAX Mobility - Propulsion Training 101”



Functional Progression

• Wheelchair mobility
• Balance
• Scooting
• Rolling
• Supine to long sit

• Transfers (w/c <> 
mat/bed

• Short sit to long sit
• Floor to mat/wheelchair
• (Advanced wheelchair 
skills)

SCI Seminars, Inc www.sciseminars.com



Rolling – T5 AIS A

SCI Seminars, Inc www.sciseminars.com



Rolling – 5 weeks later

SCI Seminars, Inc www.sciseminars.com



Supine to Long sit

SCI Seminars, Inc www.sciseminars.com



Transfers

SCI Seminars, Inc www.sciseminars.com



Seated pushups – common mistakes

 Hands just in front of trochanters, not at edge of mat

 Press down, don’t “hop”

 Keep head down, chin tucked SCI Seminars, Inc www.sciseminars.com



Staple maneuver
• Trailing hand close to hip
• Lead/balance hand forward and 

out slightly; 
• “Lift, pivot, sit” or “up, over, down” 

with control

This patient lacks scapular 
depression strength
• Can lift with knees blocked and 

with assistance
• Shoulders stay elevated and “lift” 

is lacking without assistance



The Goal

SCI Seminars, Inc www.sciseminars.com



SUV Transfer - Paraplegia

Paraplegic Transfer into 4x4 Tahoe – YouTube



Wheelchair Skills

SCI Seminars, Inc www.sciseminars.com



Wellness and Fitness



Motor Incomplete Injuries

• Build a foundation of stability – LE and Core Strength

• Introduce upright mobility early

• High Intensity Training to promote walking recovery

• Maximize LE stability/strength to decrease UE dependence

• Promote optimal mechanics to increase intensity safely

• Maximize adaptability/balance







Future Considerations for All Individuals 
with SCI

• Continued Rehab – outpatient, wellness/fitness

• Regular SCI-specific re-evaluations

• Aging with SCI
• Nutrition/ weight management
• Shoulder preservation
• Joint protection 
• Skin protection
• Cardiovascular health



References
• American Spinal Injury Association.  International Standards for Neurological Classification of Spinal Cord Injury. Available

at: www.asia-spinalinjury.com

• Chay, W., & Kirshblum, S. Predicting Outcomes After Spinal Cord Injury. Physical medicine and rehabilitation clinics of 
North America. 2020; 31(3), 331–343.

• Consortium for Spinal Cord Medicine. Preservation of Upper Limb Function Following SCI.  Washington, DC: Paralyzed 
Veterans of America; 2005.

• Consortium for Spinal Cord Medicine. Pressure Ulcer Prevention and Treatment Following Spinal Cord Injury: A Clinical 
Practice Guideline for Health-Care Professionals. 2nd Edition. Washington, DC: Paralyzed Veterans of America; 2014.

• Kirshblum SC, Burns SP, Biering-Sorensen F, Donovan W, Graves DE, Jha A, Johansen M, Jones L, Krassioukov A, 
Mulcahey MJ, Schmidt-Read M. International standards for neurological classification of spinal cord injury (revised 2011). J 
Spinal Cord Med. 2011; 34(6): 535-46. 

• Kirshblum S, Botticello A, Benaquista DeSipio G, et al. Breaking the news: a pilot study on patient perspectives of 
discussing prognosis after traumatic spinal cord injury. J Spinal Cord Med 2016; 39(2):155–6.

• Scivoletto G, Tamburella F, Laurenza L, Torre M, Molinari M. Who is going to walk? A review of the factors influencing 
walking recovery after spinal cord injury. Front Hum Neurosci. 2014;8: article 141.

• Somers MF. Spinal cord injury: functional rehabilitation. 3rd ed. Prentice Hall; 2010.

• van Middendorp J, Hosman A, Donders R, et al. A clinical prediction rule for ambulation outcomes after traumatic spinal 
cord injury: a longitudinal cohort study. Lancet. 2011; 377(9770): 1004–1010.



Thank you!


