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Introduction

The objective of this study is to develop
guidelines that outline the appropriate
type and timing of rehabilitation in
patients with acute spinal cord injury (SCI)

Inclusion and Exclusion Criteria

Inclusion Exclusion
Fatients = Adults with acuse or subacutc traumatic spinal cord injury &t | = Pediaiic patients
any level * Prognancy

* Undesgoing rehabilifation therapy
* ASIA Grade A-D (or comparable)

* Cord compression due to tumor,
hematoma, degenerative discase

= ASIAE (or comparable)

* Non-traumatic etiology > 40%

= Follow-up <70%

* KQL: Earlier of Themapy * KQ2: neral prasthetics, cell thesapy,
(KQ1&2) | = KQ2: Different rehabilitation stratogies spinal cord stimulators,
specch/language therapy only,
pharmacological therapy,
2 therapy only
Gomparison | = Q1 Delayod nition of ehailaion erapy
* KOX: strategios
Predicive | = Pll\u\t:hiﬂu:n;ncs(t 2., age, sex, mace, BML, marital
Factors status, education level, vocational status)
®QI) = Injury chameteristics (e ¢, presence of comorbidities; level,
cause, andlor severity of injury; neurologic and functional
status at admission; surgical
Outeomes Efficacy/effectiveness * Muscle/nerve activity

- Neurologic outcomes (c.g., American Spinal Injury (electromyelography)
Association, ASLA Impairment Sealc) * Musclo/skeletal composition

- Functional outcomes - paticnt or physician repericd * Physiological outcomes (VOzmax,
outcomes (e.g., FIM, functional pesformance) peak work, ctc.)
Muscle strength = KQ4: costs only, utilitics only,

Safety differences in eutcomes only

* Complications

* Morality

* Rehospitalization

Cost data

» Incrementa! Cast-Effcctivencss Ratio (or a similar cost-

comparing d

cifectiveness
= KQ1: comparative studics comparing carly with delayed
initiation of rehabilitation therapy, controlling for injury

Study design = Tn vitro biomechanical smdies

* Animal studics
scverity * Cadaveric studics

- KQ2: comparing * Case scrics
therapies, controlling Fnr!murvwcnl)

* KQ3: cohort studies assessing important predictors of
ouicomes following rehabiliiation, while controlling for
injury severity

* KOQ4: full conomic studies

= Studics published or translated into English in pecr-revicwed | * Absiracts, cditorials, lettcrs
journals * Duplicate publications of the same

study which de not report on differant

Publication

outcomes.

* Single roperts from multicenter trials

* Whitc papers

* Namative reviews

* Procsedings/abstracts from mectings.

* Asticles identified as preliminary
reports when results are published in
later versions.

From Evidence to Recommendations:
Important Considerations

Benefits and
harms

Feasibility Values

Guideline
Development and
Recommendation

Formation

Acceptability Resources

Equity

A multidisciplinary guideline development
group used this information, in
combination with their clinical expertise, to
develop recommendations for the type and
timing of rehabilitation. The benefits and
harms, financial impact, acceptability,
feasibility and patient preferences were
carefully considered.

Methods

A systematic review of the literature was
conducted to address the following
questions: (1) Does the time interval
between injury and commencing
rehabilitation affect outcome? (2) What is
the comparative effectiveness of different
rehabilitation strategies? (3) Are there
patient or injury characteristics that
impact the efficacy of rehabilitation? (4)
What is the cost-effectiveness of various
rehabilitation strategies?

1. Total Citations
(n=384)

2. Excluded at title/abstract
(n=1312)

3. Retrieved full text
(n="71)

4. Excluded at full text
(n=52)

5. Total publications included
n=19)

Results

There were no significant differences in
FIM-Locomotor, Lower Extremity Motor
Score (LEMS), distance walked in 6
minutes or timed walk between BWSTT
and conventional rehabiliation groups.
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Certain patient and injury factors are associated
BWSTT versus Conventional with neurological outcomes, activities of daily
A living, ambulation, quality of life
Rehabiliation g’, o r 4 4 !
[ o | e rehospitalization and pressure ulcers.
Author_| Outcome [ BWSTT | G | BWSTT | G
Dobkin | FIM-L
2007 6 weeks (mean + SD) _ 1.07+027 | 1.06$0.24 30+2.1 39121
3 months (mean+SD) | 1.31$1.11 | 194%173 47£21 55:14
6 months (mean£SE) | 2006 25105 53103 56027
12 months (mean+SE) | 2.7%0.7 21206 5803 56032 . .
wEms Predictive Value of Injury Factors
6 weeks (mean  SD) [ 41:55 | 46265 [ 291:142 | 29.5:115
3months(mean+SD) | 6186 | 7.3+103 | 347133 | 357113 ! oureaes T
Distance walked in 6 min (m) ‘ : : Newologca Avbuiton | QoL | Mortlty | Renospiabation | "o
[ 3 months (mean£5SD) | _10. 16.4£36.3 247.7+187.6 251.3%203.7 = =
Times vtk (/s for ) - — —(
[ 6weeks (mean£sD) | 0.11:xNR | 0.16%0.08 0.69 £0.40 0.51£0.42 o
3 months (mean+SD) | 0.41:NR | 0.27%0.13 085£0.55 0844054 Tiop=
6 months (mean * SE) 0.22£0.07 | 0.24%0.09 0.98+0.10 1.090.10 = e
12 months (mean+ SE) | 0.25+0.08 | 0.72+0.08 121011 1.09+0.10 o8 (S
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flexion during pre-swing and spatial-
temporal gait parameters.

BWSTT versus Conventional
Rehabiliation

| ASIAC/D

|Author Outcome | BWSTT. T Conventional

Lucareli |Angular Kinematic Parameters

2011 F stance (°) 0(-0.4,0.4) 0.7(02,1.1)
F pre-swing () .0(-1.8,1.9) -9.7(-11.6,-7.8)
nee ext. stance ("] 14(4.9,2.1) -L1(4.6, 2.
nee flex. swing (°) 0.4(-4.4,3.5) 15(-2.4,5.
Hip flex. walking (° 7(2.7,4.1) 1.1(-23,4.
Hip ext. stance () -0.2(1.4,1.08) 7.8(:9.1,-6.6)

I-Temporal Parameters

Gait velocity (ms?) 0.4 (0.09, 0.71) 0.02 (-0.51, 0.55)
ime of gait cycle (s) .85 (0.24, 1.46) 0.1
of support (% of cycle) -4.04 (-5.45, -2.63) 0.1(:
duration (% of cycle) .91 (2.47, 5.35) 0.7 (-
tep length (cm) 10.25 (8.34, 12.16) .5 (-
istance (m) 1075 (3.19, 18.31) 8 (4.
adence (steps per min?) .0 (7 94, 22.06) 4.19 (-2.

Patients in the Functional Electrical
Therapy group had significantly greater
improvements on the FIM Motor, FIM Self-
Care and SCIM Self-Care subscores than
the control group.

FET versus Control Rehabiliation

T Baseline Discharge
[Author _[Outcome FES Control FES Control
[Popovic |FIM Motor Subscore 72 6.8 222 10.9
2011 [FIM Self-Care Subscore 8.1 7.8 282 17.8
SCIM Self-Care Subscore 19 33 12.1 6.4
[TRIHFT
10 objects 371 7 538 85
9 rectangular blocks 9.7 497 a
ylinder (able to hold) 10 X 17
ylinder (torque, nm) 0. ¥ 113
credit card (able to hold) 1 E 17
credit card (force, nm) 4. X 125
wooden bar (able to hold) o 15
woode: Tength values, cm) 1 1094 0.
‘wooden bar (iittle finger direction, length values, cm) 5 1278 11

Evidence-Based Recommendations and
Guidelines

Our recommendations were: (1) We
suggest rehabilitation be offered to patients
with acute spinal cord injury when they are
medically stable and can tolerate required
rehabilitation intensity; (2) We suggest
BWSTT as an option for ambulation training
in addition to conventional overground
walking, dependent on resource availability,
context, and local expertise; (3) We
suggest that individuals with acute and
subacute cervical SCI be offered functional
electrical stimulation as an option to
improve hand and upper extremity
function; and (4) Based on the absence of
any clear benefit, we suggest not offering
additional training in unsupported sitting
beyond what is currently incorporated in
standard rehabilitation.




