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Outline

* lllustrate the principles of management of
“complex” cervical spine trauma

— “complex”: association with spinal cord injury;
deformity; complex underlying'spine pathology eg
ankylosing spondylitis

« Refer to-the AOSpine SCI Guidelines

— Role’and timing of'surgical intervention
— Role of methylprednisolonein SCI




Case lllustration
Complex fracture with high cervical SCI

« 26 year old professional gymnast, performing
a trapeze act — missed a transfer and hit'the
safety net with an audible snap

* |lost all movement and sensation below the
neck

* Neuro exam: complete C4 ASIA A

— no'sacral sparing
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Next steps?

Steroids Y/N?

Timing of decompression?

Traction?

Open reduction? How?

Anterior? Posterior? Anterior/posterior?




Medical management + Traction

* Methyl Prednisolone protocol
 Mean BP maintained over 85 - Dopamine
« Attempted closed reduction with Halo traction
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Post op MR: Nov 2005




1 year followup

« Remains ASIA A

 Regained 1 motorlevel
C5




Case lllustration-2

61 year old male
PMx — AF on warfarin;INR 1.87

Initial presentationat ER —
— fell while intoxicated, axial neck:pain, neurologically intact
— seen at outside hospital, x-rays‘done, DC home.

3 days later—

— Re-presented to ER with 'progressive weakness of all 4 limbs
— Transferred to TWH




Exam

« Power

— Biceps 3/5, wrist extension 3/5, triceps, fingers.1/5.
— Lower limbs were 0/5

« Sensory
— T4 sensory, level

« AIS A
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Options?

* Non Operative Treatment
— HALO immbolisation

« Surgical Stabilization
— Anterior alone
— Posterioralone
— Anterior and Posterior




Treatment

Initial HALO immobilization in
situ in ICU

Reversal of anticoagulation
Inotropes

Posterior decompression C2 to

T1

Large posterior epidural
haematoma drained

Instrumented fusion C2 (pats),
C3 to C7 (lateral mass), T'1
(pedicle)



Post Op MRI




Outcome-1.year

- ASIAD
- Ambulatory
* Independent hand function




57 year old man

Play fighting with friend — 2
weeks earlier

Attended local emerg - DC

Re-presented with neck
pain/head going to side

Referred to TWH

Neuro: right hemiparesis

PHx — cerebral aneurysm
repair




CT.axials — C0 to C2




CTsag R 2L




Post halo traction - 15 Ibs
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Clinical Practice Guidelines for the Management of
Degenerative Cervical Myelopathy and Acute Traumatic
Spinal Cord Injury

GLoBAL
SPINE

Manapnmast of Depeoesation Carvics
Myalspathy and Trsamatie Spinal Cord Injary

EHITOLS AN CHILP

Julfeuy C. Wang, BD
Jusa I Chapenan, 0
® arnan Wapcherr, MO

* AOSpine North America
« AOSpine International

» Cervical Spine Research
Society

« American Association/Congress
of Neurologic Surgeons

Open-Access

Global Spine Journal
Volume 7, Issue 3 suppl,
September 2017

http://journals.sagepub.com/toc/gsja/7/3_suppl
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About the Guidelines

« An international effort engaging
* neurosurgeons
 orthopaedic surgeons
 physiatrists
* neurologists
« primary care physicians
 additional specialists and allied health professionals
» Patients and patient advocates

« The Grades of Recommendation, Assessment, Development and
Evaluation (GRADE) Working Group framework was used to
develop the guidelines

A2 AOSPINE

NORTH AMERICA
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A Clinical Practice Guideline for the
Management of Patients with Acute Spinal
Cord Injury and Central Cord Syndrome:
Recommendations on the Timing (£24 hours e O
versus >24 hours) of Decompressive Surgery fm N

On Behalf of the Guideline Development Group

Sponsored by AANS/CNS, AOSpine North America and
International and Rick Hansen Institute
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Author, year Measure Early Late Effect size (95% CI; P value)
Study design < 24 hours >24 hours
Cervical and Thoracic and Lumbosacral SCI
Dvorak, 2015 ASIA Impairment Score Adjusted estimatest
Prospective cohort “Improvedscore” inAISApatients {n = NR n=NR Beta:0.068 (-0.625to 0.76); p =0.848
study DDR.1 N 0 CA+o 4
n - NR n=NR Beta: 6.258 (0.618 to 11.897); p = 0.03
Wilson, 2012 ASIA Impairment Score (pre-opto |n=33 n=49
Prospective cohort acute-care discharge (mean 24.8 +
study 29.2 days)) Unadjusted RR
> 1grade improvement, n (%) 7(21.2) 9(18.4) 1.15 (95% Cl 0.48 to 2.79), p = 0.7499
> 2 grade improvement, n (%) 3(9.1) 1(2.0) 4.45 (95% Cl 0.48t0 41.0), p = 0.2974
ASIA Motor Score improvement 6.2 9.7 p=0.18
(mean)
Pre-op to inpatient rehabilitation  |n =22 n=33 Unadjusted RR:
discharge (mean 89.6 + 47.4 days)
g i . 0 10 (30.3)
2 2 grade AIS improvement, n (%) . 1(3.0)
Multivariate analysis predicting NR

change in ASIA Motor Score at
rehabilitation discharge

1(JFo70CI=0.010 1U.O, P = VU.00ZU)
Mean change (£ SD) from
baseline in motor score
improvementt




Main Results: Patients treated early for central cord syndrome achieved significantly greater
improvementsin neurological and functional status thanthose decompressed late

VItotalscore improvementirom MNR
discharge to 12-months

Author, year Measure Early Late Effectsize
Study design < 24 hours >24 hours
Acute central cord injury without instability
Lenehan (2010) n=17 h=56 [OR.&**
Prospective AlS Improvement at 6-months§ NR NR 3.39 (95% Cl 0.75to 15.34), p = 0.1131
observational |AlSImprovementat12-months§ NR NR 2.81 (95% Cl 0.48to 16.60), p = 0.2548
study Group Ditference™ :

Total Motor Score Improve ment at NR .47 (95% Cl -0.04 to 14.91), p = 0.0511

6-months

Total Motor Score Improve ment at NR 6.31 (95% Cl 0.44to0 12.18), p = 0.0359

12-months

n=17 n=>56 Group Difference*
NR 6.92 (95% CI -0.11to 13.96), p = 0.0537
from discharge to 12-months
NR

.79 (95% Cl 0.09 to 15.49), p = 0.0474




Author, year Measure Early Late Effect size
< 24 hours >24 hours

Cervical SCI

Fehlings, 2012 Inpatient postoperative n*=182 n*=131 Unadjusted RR (95% Cl)

Prospective cohort study complications 32(17.6) 34 (26.0) 0.68 (0.44t01.04)
Cardiopulmonary 3(1.6) 1(0.8) 2.16 (0.23t020.53)
Construct Failure Requiring Surgery |0 (0) 2(1.5) Incalculable
Deep Wound Infection 4(2.2) 1(0.8) 2.88(0.33t025.46)
Neurologic Deterioration 2(1.1) 2(1.5) 0.72(0.10 to5.04)
Pulmonary Embolism 6(3.3) 8(6.1) 0.54 (0.19t01.52)
SystemicInfection 1(0.5) 1(0.8) 0.72 (0.05t011.40)
Wound Dehiscence 1(0.5) 1(0.8) 0.72(0.05t011.40)
Mortality, <30d post-injury 3(1.6) 0(0) Incalculable

Mortality;, >30d post-injury

Cervical and Thoracolumbar SCI

Bourassa-Moreau, 2013
Retrospective cohort study

Acute stay postoperative
complications

Pressure Ulcer

n=90
15(16.7)

91(26.7)

83(24.3)

Unadjusted RR (95% ClI)t
0.62 (0.38t01.02)

0.82(0.52 t01.29)

18 (20.0)

Urinary Tract Infection 11(12.2) 55(16.1) 0.76 (0.41t01.39)
Other Complications 3(3.3) 9(2.6) 1.26 (0.35t04.57)
Mortality

Thoracolumbar SCI

Rahimi-Movghar,2014 Postoperative complications n=16 n=19 Unadjusted RR (95% Cl)

RCT Deep veinthrombosis 1(6.2) 1(5.2) 1.2 (0.08t017.5)
Wound infection NR 1(5.2) Incalculable
CSF leak NR 1(5.2) Incalculable
Meningitis NR 1(5.2) Incalculable
Decubitis ulcer NR 1(5.2) Incalculable
Revision of surgical screws 2(12.5) 3(15.7) 0.79 (0.15t04.16)
Bilateralrodfracture NR 1(5.2) Incalculable
Death 1(6.2) 1(5.2) 1.2 (0.08t0 17.5)




From Evidence to Guidelines: Toronto 2015

Our Multidisciplinary Guideline
Development Group

* Neurosurgeons
Orthopedic Surgeons
* Neurologists

* Critical Care Physicians

* Physical medicine/Rehabilitation
Specialists

* Nurse

* Patient Advocates
* Researchers

* Methodologists




Key Questions and Points of Consideration

* What is the overall certainty of this evidence?

* |s there important uncertainty about how
much people value the main outcomes?

* Are the desirable anticipated effects large?
* Are the undesirable anticipated effects small?

* Are the desirable effects large relative to
undesirable effects?

* Are the resources required small?

¢ Is the incremental cost small relative to the net
benefits?

* What would be the impact on health
inequities?

* |s the option acceptable to key stakeholders?

* Is the option feasible to implement?

IN PATIENTS (CLINICAL)
GUIDELINES

CLINICAL
RECOMMENDATION

ACCEPTA-
= BILITY



Formulating Recommendations

. Undesirable Desirable .
Undesirable The balance between Desirable
consequences . consequences
Balance of consequences clearly robably outweiah desirable and robably outweiah consequences clearly
. . utwei . utwei ) .
outweighdesirable P y. g undesirable P y i 9 outweigh undesirable
consequences . desirable . undesirable .
consequences in most ) consequences is closely . consequences in most
) consequences in most . " |consequences in most .
settings ) balanced or uncertain \ settings
settings settings
O O o (o] o

Type of recommendation

We recommend against
offering this option

We suggest not offering
this option

We suggest offering this

option

We recommend offering

this option

o

[e]

o

o




Final Recommendations

* We suggest that early surgery (within 24 hours) be considered as a treatment option in adult
patients with traumatic central cord syndrome

* We suggest that early surgery be offered as an option for adult acute SCI patients regardless
of level.



Methylprednisolone for Acute-lncomplete
Spinal Cord Injuty:AOSpinée-Guidelines

Michael G: Fehlings MD PhD FRCSC FACS FRSC
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AANS/CNS SCI Guidelines 2002
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Michael I]. Apmixs

Pharmacological Therapy after Acute Cervical Spinal
Cord Injury

RECOMMENDATIONS

CORTICOSTEROIDS:
Standards: There is insufficienl evidence to support treatmenl standards.

Guidelines: There is insufficient evidence to support treatment guidelings:
Options: Treatment with methylprednisolone for either 24 or 48 hours|is recummended as an uptmn n the
i i wledge

treatment of patients with acote spinal cord injuries that should be o
that the evidence suggesting harmiul side effects is more consistenl than any sque--tlun of clinical benefit.

Hadley et al. Pharmacological Therapy aft€t.-Acute Cervical SCI. Neurosurgery, 2002.




AANS/CNS SCI Guidelines 2013

RECOMMENDATIONS

Level |

¢ Administration of methylprednisolone (MP)

for the rearment of acute s -inal rrm'i injun

'-'.nir_r.nE Hl" l'hf_‘I'.EIF‘I. should bu::ar in mmd rh:;:
l]'lL dm,j_ 5" not l_::mcE .1n|.f l_}n.Lg "‘LLh'I'I:II'H'-'.II.]

Hurlbert et al. Pharmacological Therapy for Acute SCI.
Neurosurgery, 2013




What has changed to warrant.change
in recommendation?




Levels of Evidence

Lewd 1
EyfdeNge

Not included in
the recent

guidelines on

Case-Control _

Cross-sectional studies

Case series, Case reperts



Evaluating the Body of Evidence

« What’s new since 2002?

« One meta-analysis of the literature (Cochrane review): Level |
data (2012)

— Not included
* One prospective cohort study: Level Il
— Subanalysis of the STASCIS trial (2012)
— Examined complications on cervical SCI
» Not included
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Cochrane Review 2012

8 trials included in this review
*7 used Methylprednisolone

Methylprednisolone sodiun succinate improves/neurologic outcome up
to one year post-injury if administered-within eight hours‘of tnjury
and in a dose regymeén of: bolus(C30uig/kg over 15 ‘minutes, with
maintenance infusion of 5.4 mg/kg perWour infused for 23\hours

no evidence)of significantly increéased complications or mortality from
the 23hour therapy.

High-dose methylprednisolone steroid therapyis the
only pharmacologic therapy shown to have efficacyin a
hase 3 three randomizéd trial when administered
within eighthours of injury




Updated Meta-Analysis

e

W74 T—— e Conducted bya
Meta-Analysis

< aiduenlesd group of external

|

Controlled Trial meth odologiStS to
reduce bias

Increasing
evidence strength

@spect rumresearch

4 AOSPINE



Motor score in patients treated within 8 hours at final
follow-up of 6-12 months

MP35 Controf Mean Difference Mean Difference
Study Mean 50 Total Mean 50 Total Weight IV, Random, 95% CI IV, Random, 95% CI
RCT
Bracken 19%90-3 1599 13.06 65 11.21 13.03 68 49.2% 4,78 (034, 9.22] i
Otani 1904 14.2 15 70 103 154 47 30.5%  3.90(-1.73,9.53] =T =N -
Paintillart 2000 18 274 27 <230 246 23 4.7TH =570 [-20.12,8.72] ¢ -—) B
Subtotal (95% CI) 162 138 B4.4% 3.88 [0.50, 7.27] - Ry

Heterogeneity: Tau® = 0.00; Chi® = LBS, df = 2 (P = 0.40); I° = 0%
Test for overall effect: £ = 2,25 (P = 0020

Prospective cohort

Evanlew 2015 13.7 156 44 141 216 44 15.6%  -040[-827, 7.47] -
Subtetal (95% CI) 44 44 156% -040 [-8.27, 747]  —e—
Heterogenelty: Not applicable

Test for overall effect: 2 = 0.10 (F = 0.92)

Total (95% C1) 206 182 1000%  3.211{0.10, 633 i
Heterogeneity: Tau® = 0.00; Chi* = 2,61, df = 310 = 0:42); ¥ = 0%
Test for overall effect: 2 = 2.02 (P = 0.04)

Test for subgroup differences: Chi® = 0,96, df = 1 (P = 0,33}, ¥ = 0%

10 -5 0 5 10
Favors Control Favors MPSS

Mean Weighted Difference in motor score
recovery for MPSS vs. MPSS Non-treated
Patients :3.21 (95%CI: 0.10, 6.33)
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Risk Difference for Death
24 hour MPSS vs. Control

MRS5S Coentrol
Qutcome Author(Year)  Events Total (%) Events Total (%) Effect Estimate (%) Wldght (%) R (3% [95% CT)
Death frachen 1990-2 7 B2 (437) 132 171 2 —— ape 2T0| =754, 235]
Caari 1904 | 21 1123y 3 7a .29 — 4% -305 | -B37,227]
Matsumoto & Fiy o ] % (1] 118 0.00 | ~808 , B0E |
Evaniew 2015 0 44 W o 44 it} - ETi 000 —4.33,433)
Pooled: B 3o [2.58) L1 08 [LE — =151 [-4.13,1.12]
Chorall Effect: P = 0.261; Heterogeneity: |42 & 05
= P 00 000 2000

Farvirs MFSS  Fosoes Contnd

Difference in rates of death for MPSS vs. Control Patients:
-1.51% (95% CI: -4.13, 1.12)



Risk Difference for Wound Infection

24 hour MPSS vs. Control

MPSS Control
Qutcome AuthorYeard  Ewvents Total (% EBwents  Total %) Effect Estimate (%) Welght (%) RO (%) [95% C1)
Wound Infaction Bracken 1990-2 11 155 (705 & ] 13,59 o 30 IA46]-1.45 R37]
Poinfillart 2000 1] 15 i ] Eie [} - 115 0.22 | =608, 5563 |
Matiumoto 0 bl {111 0 5 111] - . 1% Q00 | -8.08 , BLOS |
Evaniow 2005 1 44 [ o T m - 0% 000 -4.33, 433
Paaled: 11 A (426) & 64 (227 — 098] =1.70, 1648]
Orvemall Effect: P = 0472 Heterogensity: IN7 = 0%
= LD 0,00 1000 2000

Difference in rates of wound infection for MPSS vs. Control

Patients

Farvons MPYS  Favoes Cononol

0.98% (95% CI: -1.70, 3.66)



Risk Difference for Pneumonia and PE

24 hour MPSS vs. Control

MPSS Control

Qutcome Author(Year]  Evens  Total (W Events Total (W) Effect Extimate (%] Welght (%) FID (%) [95% 1)

PE Hracken 1990-2 & 155 (285 2 167 L3 —l— H1%: I.I‘.in;-'_ -0.7%, 609 ]
Polrtiltary 2000 1" 1% (3141 g ) 130) - -— 1A% -2108_ 38971
Evaniew 2015 F) 44 [455) o R w =—s 5% 444 =292.1.50]
Pooled: 19 35 @mom N M4 A58 — 294 015, 603 ]
Crsmnll Effect: P = 0042; Heterogenasdmy: 142 = 0%

Prieumania Uracken 19902 44 196 (28210 ai 167 (24.55) - 670 IE5]-596 1327
Evasiew 2015 ¥ A4 (1531 i 4q §E09 - 33 BEZ]-695. 10%46]
Pouled: 51 200 (255 45 M1 (nay —_ 4691{-319,1257]
Owverall Effect: P = 0.24%; Heterogenesty: 103 = 0%

= LD B0 100D 2D

Farvarrs MPSS  Favoes Conbned

Difference in rates of pneumonia and PE for MPSS vs. Control

Patients

4.69% (95 % CI: -3.19, 12.57)

2.94% (95% CI: -

0.15, 6.03)



Role of Steroids in Cervical SCI

* New data from the STASCIS-study

« MPSS and early surgical intervention-

—Lower complications
—Improved neurological outcomes




In Cervical SCI Cases, Steroids have a 12.6%
reduced risk of complications

Outcome: One or More Complications
MP33 Contrel

Author (Year) Events Total (%)} Events  Total (%) Effect Estimate (%) Weight (%) RD (%) [95% CI]

Wilsen 2012 78 233 (3348 B2 178  (46.07) =—mn—— 100% -1269[-22.10 ,-3.09]

Pooled: 78 233 (33.48) 82 178 {46.07) 12,59 [-22.10 , -3.09 ]
1288 [-22.10 , -3.048

Owverall Effect: P = 0.009; Heterogeneity: [*2 = NaN% :
1 I I ]
-20000 -1000 - 000 1000 20.00

Fawors MPSS  Favors Control

Independent analy§is'of STASCIS data:
Joseph Detorri RhD); Spectrum Research







Our Recommendations

MPSS

When started within 8 hours of injury, we suggest that a 24 hour infusion of high dose MPSS be
offered to adult patients with acute SCI as a treatment option

We suggest not offering a 24 hour infusion of high dose MPSS to adult patients who present
after 8 hours with acute SCI

For adult patients with acute SCI, we suggest not offering a 48 hour infusion of high dose MPSS



Take Home Points re: MPSS and SCI

« IV MPSS post SCI should be-considered a valid option

« Importantly, there is no existing evidentiary basis to
recommend against its~Use as a treatment option inthis
context

surrounding this therapy

— -considering. the characteristics of the presenting patient

« Considertthe'use of MPSS(24 hrs infusion; started within 8
hrs) in éervical SCI and'ihcomplete.SCI in combination with
surgical decompressjon




Take home messages

« Time is Spine

» Early surgical intervention for acute spinal. cord injury (within 24 hours of injury) should be
undertaken regardless of level of injury, when medically feasable

« Small Effects can Matter especially with Cervical Injury

» High dose methlyprednisolone «(NASCIS-2) canbe administered safely within 8 hours after
SCI for 24 hours and is suggested as a valid treatment option.for-non-penetrating spinal
cord injury

 Traction

» An option to reduce complex traumatic cervical deformity and greatly simplify the
management

A2 AOSPINE

NORTH AMERICA





