Background

e Surgeons currently lack the
ability to accurately predict
recovery following surgery for

* Degenerative Cervical
Myelopathy (DCM) : chronic &

progressive mechanical | oatients with DCM
compression of the cervical

spinal cord can lead to  Patients often have specific
irreversible loss of neurologic guestions about functional
function due to demyelination improvement after surgery
and apoptosis of (i.e. Will | be able to walk
oligodendrocytes. again?)

VANDERBILT Orthopaedics



Background

* The Modified Japanese
Orthopaedic Association (mJOA)
score is a well-known metric that
is comprised of subdomain scores

that are commonly affected by
DCM.
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Purpose

e Our primary objective in
this study was to build a
clinical prediction model
for improvement in mJOA
sub-domains at 12 months
following surgery using
data from a longitudinal,
multi-center clinical spine
registry
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Methods

e Patient data was collected
from the cervical module of
the Quality Outcomes
Database (QOD)

 Qutcomes of interest were
the 6 subdomain items of the
mMJOA score at 12 months
postop

e Patient demographic, clinical,
and surgical covariates as well
as baseline subdomain scores
were also collected
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* A multivariable
proportional odds ordinal
regression model was
developed

* The model was internally
validated using bootstrap
resampling to estimate the
performance on a new
sample of patients




Results
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Results

0O Feed.12m X Numbness.Legs.12m @ Joint
o0 Walk.12m Numbness.Body.12m
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Results — Feed

mJOA.Feed.12m

v2 df P

* Top 5 predictors of 12 month :

118.11 1 <0.001

mJOA feed scores : s

1560 1 <0.001

. mployed a 14.46 1 <0.001

* Baseline mJOA feed score i b 5 G0y

Race 11.31 1 0.004

* mJOA numbness arms score _ fmaten ° 10183 0001

ymp om.puration & g

. Gender 1.22 0.007

® SmOkIng mJOA.Numbness.Body 4.76 0.029

Surgical.Levels 4.66 0.031

* Employment status b = i i
[ ]

AnXi ety / De p ress i on Workers.Compensation 3.65

Motor.Deficits 1.78

mJOA . Urinating 1.62
mJOA.Numbness.Legs 0.17
Listhesis 0.90

Diabetes 0.58

BMI 0.45

Insurance 0.43

3
1
2
1
2
1
2

Age 573 3 0.125
1 0.056
3 0.182
1 0.203
1 0.676
1 0.342
1 0.445
1 0.930
1 0.514
1 0.555

Education 0.35
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Results - Walk

* Top 5 predictors of 12 month
mJOA walk scores :

e Baseline mJOA walk score

Ambulatory status preop

Age

* Baseline mJOA Numbness legs
score

* BMI
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* Ambulation

W Age

X BM
Anxiety.Depression
Employed

Race
Symptom.Duration
Smoker
Motor.Deficits
mJOA.Urinating
Surgical. Approach
mJOA.Numbness.Body
Diabetes
mJOA.Numbness.Arms
mJOA.Feed
Surgical.Levels
Listhesis
Workers.Compensation
Insurance

Education

Gender

mJOA.Walk.12m

0

0.1 02 03 04

Proportion of Total Penalized Wald -/_2

0.6

1 <0.001
1 <0.001
1 <0.001
1 <0.001
1 <0.001
1 <0.001
3 <0.001
1 <0.001
2 <0.001
1 <0.001

2

1
2
3
1
3
1
1
1
1
1
1
1

0.001
0.004
0.024
0.076
0.111
0.996
0.675
0.926
0.447
0.627
0.968
0.958
0.347




Results — Numbness in Arms

* Top 5 predictors of 12 month
MJOA Numbness in Arm
Jolo] (=

e Baseline mJOA Numbness
Arms score

Anxiety / Depression

e Race

Smoking status

Baseline mJOA Feed score
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Symptom.Duration
mJOA.Numbness.Legs
mJOA.Walk

Education
mJOA.Numbness.Body
Gender
Surgical.Approach
Diabetes
Motor.Deficits
mJOA.Urinating
Surgical.Levels
Listhesis

Ambulation

BMI
Workers.Compensation
Insurance

Employed

mMJOA.Numbness.Arms.12m

0

0.1 02 03 04

Proportion of Total Penalized Wald 7_2

0.6

1 <0.001
1 <0.001
1 <0.001

1

1
1
3
1
2
1
2
1
2
3
1
3
1
1
1
1
1
1
1

0.002
0.007
0.032
0.027
0.016
0.022
0.034
0.049
0.074
0.199
0.238
0.277
0.876
0.596
0.800
0.825
0.447
0.804
0.474
0.453




Results — Numbness in Legs

mJOA.Numbness.Legs.12m

* Top 5 predictors of 12 month _
mJOA Numbness in Legs e 0 W

33.41 1 <0.001

scores . krsympton 18.55 1 <0.001

8.00 1 0.005

e Baseline mJOA Numbness in Listhesis 721

0.007
Smoker -2 0.007
LegS Score Employed 3.90 0.048

4.52
3.04

0.104
0.081

Anxiety.Depression
mJOA.Numbness.Arms

Baseline mJOA Walk score

1

3

pYe 1

X 2

X 1
Race b3 387 2 0.144
Ambulation X 2.47 1.:0:116
o G e n d e r‘ Surgical. Approach % 382 2 0.281
Age X 3.62 3 0.306
. Motor.Deficits X 1.57 10211
¢ Sym pto m D u rat I O n mJOA.Urinating X 0.12 3 0.725
mJOA .Feed X 0.22 1 0.639
1 1 i 094 1 0333

* Baseline mJOA Numbness in Sogeailavss. i

Diabetes X 0.52 1 0.469
Body Score BMI X 263 1 0452
Workers.Compensation X 0.43 1 0:512
Insurance X 0.52 1 0472
Education X 0.08 1 0.776

0.1 02 03 04 0.6
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Results — Numbness in Body

mJOA.Numbness.Body.12m

* Top 5 predictors of 12 month .
mJOA Numbness in Body

nJOA.Numbness.Legs 1 <0.001

scores :
vk mJOA Walk 1 <0.001

. . Race 1 <0.001

¢ Basellne mJOA Numbness In Symptom.iDZurauon 1 <0.001
d Gender 3 <0.001
Body score 1 o008
Listhesis 2 0.005

* Baseline mJOA Numbness in s ot o
Surgical. Approach 2 0.062

Le gs score Employed 1 0.077
Motor.Deficits 2 0.201

Smoker 3 0.272

¢ Age mJOA Urinating 1 0.503
mJOA.Numbness.Arms 3 0.597

* Baseline mJOA Walk score mIOA Fecd 1 oeor
Surgical.Levels 1 0.593

Ambulation 1 0.955

¢ Ra Ce Diabetes 1 0.430
BMI 1 0.547

Workers.Compensation 1 0.464

Insurance 1 0.770

0 0.1 02 03 04 0.6
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Results - Urination

mJOA.Urinating.12m

* Top 5 predictors of 12 month 8 o
MJOA Urination scores :

37.58 1 <0.001
23.31 1 <0.001

* Baseline mJOA Urination score 1536 1<0.001
Age 767 1 0.053

1 1 Surgical. Approach 7.35 1 0.062

° AnXIety/ DEpFESSIOn : L?:thesis 415 3 0.042
mJOA.Walk 2.71 1 0.100

* Gender Ambulation 270 2 0.101
Symptom.Duration 3.10 1 0.212

H H Employed 156 2 0.212

* Baseline mJOA Numbness in s e
mJOA.Numbness.Body 0.02 2 0.900

Legs Score mJOA.Numbness.Arms 044 3 0.509
mJOA.Feed 0.1 1 0.742

* Age Motor.Deficits 0.01 3 0939
Smoker 0.32 1..0:574

Diabetes 0.04 1 0845

BMI 1.02 1 0.797

Workers.Compensation 0.00 1 0.968

Insurance 0.76 1 0.384

Education 0.91 1 0.341

Race 0.60 1 0.740

0 0.1 02 03 04 0.6
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Results

* Multivariable analysis demonstrated that e > Numbness Body 1zm L
the baseline subdomain mJOA score was the N Numbness.Arms. 12m - Urinating.12m |

H mMJOA.Numbness.Legs o 0 X 6 <0.001

strongest predictor for 12 m scores e o o oo

. e mJOA.Numbness.Arms y o> 6 <0.001

* Numbness in the legs and Ability to walk * @mm.wm 6 <0.001

predicted 5 of the 6 subdomain scores pesesl] o | £ 52001

* Additional Covariates that Predicted 3 or oA Numbnes e o e oot

more of the subdomain scores at 12 m: Anviety Depression -4 12 <0.001

Gender o} % 6 <0.001

e Age Race 12 <0.001

g . . . Employed X0 6 <0.001

* Preoperative anxiety / depression Symptom.Duration ax 12 <0.001

G d BMI o 18 0.002

° enaer Smoker 6 <0.001

R Surgical. Approach XL 18 0.018

¢ dace Listhesis o 6 0.005

Education 0.013

¢ Employment Status Motor.Deficits M® O 0.054

Surgical.Levels L 0.212

e Duration of symptoms D e 0.311

Workers.Compensation = 0.502

* Smoking status

Insurance 0.789

* Presence of spondylolisthesis
0.1 02 03 04 05 4
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Results

* The following were NOT predictive
of the 12 m mJOA subdomain
scores :

 Surgical approach
Presence of motor deficits *

Number of surgical levels

Diabetes *

Worker’s compensation status
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Insurance status  Biss-corected
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0.0 0.2 0.4 0.6 0.8 1.0

* Discriminative ability of the model
(C-index) was 0.753
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Predicted Probability




Online Predictive Calculator
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https://statcomp2.app.vumc.org/mJOA/

Conclusions

* Our clinical model is the first of
its kind to predict mJOA
subdomain score at 12 m postop

e Our results highlight the
importance of assessing
preoperative numbness and
ability to walk in these pts

* Modifiable factors important for
our model include
anxiety/depression and smoking
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e Additional important
variables include age,
gender, race, employment
status, symptom duration,
and spondylolisthesis

e Future work will include
prospective validation and
the development of an
EMR-embedded tool to
assist in counseling patients
facing surgery for DCM

V



Thank You
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