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DEGENERATIVE CERVICAL MYELOPATHY 
CLINICAL DECISION MAKING

Prof. Dr. Mazda Farshad

Chair of Orthopedic Surgery

Chief of Spine Surgery

Medical Director

Balgrist University Hospital
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CERVICAL MYELOPATHY - CAUSES

• degenerative cervical spondylosis

• acute disc hernia

• neoplastic

• infections: epidural abscess

• trauma

• deformity: cervical kyphosis

• neurologic injury (ischemic etc..)

• systemic: OPLL, RA, etc..
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CERVICAL MYELOPATHY
CLINICAL DECISION MAKING

what to do?
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CERVICAL MYELOPATHY
CLINICAL DECISION MAKING

what to do?

STOPP!

we need more information!

Com
ple

x S
pin

e S
ym

po
siu

m 

 

Ja
nu

ary
 12

th,
 20

18
 

 

Balg
ris

t U
niv

ers
ity

 H
os

pit
al



CERVICAL MYELOPATHY
CLINICAL DECISION MAKING

1. Who needs surgery? 

2. Who will do well with surgery ?

3. What kind of surgery?
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CERVICAL MYELOPATHY
CLINICAL DECISION MAKING

1. Who needs surgery? 

2. Who will do well with surgery ?

3. What kind of surgery?

radiological findings

clinical findings

EMG findings
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CERVICAL MYELOPATHY
CLINICAL FINDINGS

• neck pain and stiffness

• extremity paresthesia

• diffuse non-dermatomal numbness and tingling

• weakness and clumsiness

• weakness and decreased manual dexterity (dropping 
objects, difficulty manipulating fine objects)

• gait instability

• gait changes are most important clinical predictor

• (urinary retention)

• rare and only appear late in disease progression
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• neck pain and stiffness

• extremity paresthesia

• diffuse nondermatomal numbness and tingling

• weakness and clumsiness

• weakness and decreased manual dexterity (dropping 
object, difficulty manipulating fine objects)

gait instability

• gait changes are most important clinical predictor

• (urinary retention)

• rare and only appear late in disease progression

CERVICAL MYELOPATHY
CLINICAL FINDINGS
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MOTOR: weakness, finger escape sign

SENSORTIC: dysfunction in proprioception (dorsal column)

decreased pain sensation (spino-thalamic)

UPPER MOTOR NEURON:

hyperreflexia

inverted radial reflex

Hoffmans’ sign

sustained clonus (>3)

Babinsky

GAIT AND BALANCE: walk, Romberg test

CERVICAL MYELOPATHY
PHYSICAL EXAM
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CERVICAL MYELOPATHY
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FINGER ESCAPE SIGN

1 min
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PHYSICAL EXAM

MOTOR: weakness, finger escape sign

SENSORTIC: dysfunction in proprioception (dorsal column)

decreased pain sensation (spino-thalamic)

UPPER MOTOR NEURON:

hyperreflexia

inverted radial reflex

Hoffmans’ sign

sustained clonus

Babinsky

GAIT AND BALANCE: walk, Romberg test
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PHYSICAL EXAM
ANATOMICAL BACKGROUND
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Jaw-jerk reflex: 

– a stretch reflex of the masseter & temporalis muscles

– Brisk reflex suggests etiology above foramen magnum

– Absent reflex suggest abnormality of CN - V

PHYSICAL EXAM
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Harrop, Vaccaro et. al Spine, 2010

PHYSICAL EXAM
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CERVICAL MYELOPATHY
CLINICAL DECISION MAKING

what to do?

PE: neck pain, mild ataxia, 

hyperreflexia
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CERVICAL MYELOPATHY
CLINICAL DECISION MAKING

better recovery?

younger age, higher JOA

investigated factors: age, sex, duration of symptoms, 

JOA score, spinal column alignment, surgical technique, 
levels of compression, ap diameter, transverse area and
MRI signal intensity

n=65, FU 1y
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CERVICAL MYELOPATHY
CLINICAL DECISION MAKING

what to do?

PE: neck pain, mild ataxia, 

hyperrefelxia

74 yo, JOA score 11
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CERVICAL MYELOPATHY - CLASSIFICATION

Japanese Orthopaedic Association Scale

Motor dysfunction of UE: (0 – 4, 4 being none)

Motor dysfunction of LE: (0 – 4, 4 being none)

Sensory Deficit

UE (0-2, 2 being none)

LE (0-2, 2 being none)

Trunk (0-2, 2 being none)

Sphincter Dysfunction (0-3, 3 being none)

Max Total = 17

Hirabayashi K, et al: Spine 1981;6: 354-64

Com
ple

x S
pin

e S
ym

po
siu

m 

 

Ja
nu

ary
 12

th,
 20

18
 

 

Balg
ris

t U
niv

ers
ity

 H
os

pit
al



CERVICAL MYELOPATHY
CLINICAL DECISION MAKING

what to do?

PE: neck pain, mild ataxia, 

hyperrefelxia

74 yo, JOA score 11
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CERVICAL MYELOPATHY
CLINICAL DECISION MAKING

1. Who needs surgery? 

2. Who will do well with surgery ?

3. What kind of surgery?

radiological findings

clinical findingsclinical findings

EMG findingsEMG findings
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Plain radiographs (AP, Lat, Obliques, flex/ext)
– Disk space narrowing

– Foraminal narrowing

– Osteophytes

– Spondylolisthesis

– Dynamic instability

– Sagittal alignment 

– Canal stenosis (Pavlov Ratio)
• AP canal diam / AP vert. Body diam

• Ratio of 1.0 is normal

• Ratio <0.8 = developmentally narrow canal

IMAGING

Pavlov H et al:  Radiology 1987; 164: 771-5
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Lee J et al, JBJS, 2007

13-14mm
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(Myelogram)
– Degree of nerve root compression

(CT-Myelography)
– As an adjunct to/ instead of MRI

– Distinguishes disk material from osteophyte

– Better for spinal cord compression w/subluxation

– Better for evaluation of OPLL

MRI
– Gold standard

– ev. dynamic MRI (in flex/ext) for dynamic cord compression

IMAGING
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IMAGING
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n=57, FU 1y

diffuse focal

segmentation

lownone
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n=57, FU 1y

diffuse focal T2

segmentation T2

low T1
no

signal changes

worse recovery 
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OUTCOME AFTER SURGERY: PREDICTORS

T2WI- MRI

classification

Yukava Y et al, Spine 32, Nr 15, pp 1675–1678 

n=104
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CERVICAL MYELOPATHY
CLINICAL DECISION MAKING

what to do?

PE: neck pain, mild ataxia, 

hyperrefelxia

74 yo, JOA score 11

MRI: focal signal T2-WI (g2) 
and T1WI
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CERVICAL MYELOPATHY
CLINICAL DECISION MAKING

1. Who needs surgery? 

2. Who will do well with surgery ?

3. What kind of surgery?

radiological findingsradiological findings

clinical findingsclinical findings

EMG findings
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Predictors for development/aggravation of myelopathy?
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CERVICAL MYELOPATHY
CLINICAL DECISION MAKING

what to do?

PE: neck pain, mild ataxia, 

hyperrefelxia

74 yo, JOA score 11, Nurick 2

MRI: focal signal T2-WI (g2) 
and T1WI

Abnormal SEP and MEP
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CERVICAL MYELOPATHY
CLINICAL DECISION MAKING
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CERVICAL MYELOPATHY
CLINICAL DECISION MAKING

cord compression

asymptomatic/ mild

FU

low risk

* if instability or sign. kyphosis

moderate symptoms

single level 

compression

multi-level 

compression

anterior posterior anterior posterior

ACDF mulit-ACDF

corpectomy

Laminectomy
Laminoplasty

±fusion*

combined AP

Laminotomy

Laminoplasty

high risk
hyperintense T2WI

progression

abnormal EMG
radiculopathy
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CERVICAL MYELOPATHY
CLINICAL DECISION MAKING

1. Who needs surgery? 

2. Who will do well with surgery ?

3. What kind of surgery?
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TREATMENT: SURGICAL

anterior vs posterior decompression
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SURGICAL TREATMENT: POSTERIOR

Laminectomy

– Indications

• Cervical spondylosis with canal stenosis in a lordotic cervical spine

• “stable segments”

– Problems: 

• Post-laminectomy kyphosis on long-term follow up

• Transitory C5 palsy
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SURGICAL TREATMENT: POSTERIOR

Laminoplasty

– Indications

• Symptomatic cervical canal stenosis with a lordotic cervical spine

• Canal stenosis 2° to OPLL

– Relies on indirect decompression of cord

–PROBLEM: more axial neck pain

Hirabayashi Itoh
French 

open door
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SURGICAL TREATMENT: ANTERIOR
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SURGICAL TREATMENT: CORPECTOMY
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SURGICAL TREATMENT: TRANSORAL

approach to C1/2 from anterior
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…“The results from this large, 

prospective multicenter study support 
the idea of relative equivalence 
between anterior and posterior 

surgery for CSM that many spine 
surgeons think exists. “…
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CERVICAL MYELOPATHY
CLINICAL DECISION MAKING

what to do?

PE: neck pain, mild ataxia, 

hyperrefelxia since 6 months

74 yo, JOA score 11, Nurick 2

MRI: focal signal T2-WI (g2) 
and T1WI

Abnormal SEP and MEP

major comorbidities

segmental instability
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CERVICAL MYELOPATHY
CLINICAL DECISION MAKING

cord compression

asymptomatic/ mild

FU

low risk

* if instability or sign. kyphosis

moderate symptoms

single level 

compression

multi-level 

compression

anterior posterior anterior posterior

ACDF mulit-ACDF

corpectomy

Laminectomy
Laminoplasty

±fusion*

combined AP

Laminotomy

Laminoplasty

high risk
hyperintense T2WI

progression

abnormal EMG
radiculopathy
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SURGICAL TREATMENT of CSM: 
…MANY CONTROVERSIES

• Anterior surgery for 1 - 2 levels and posterior 
procedures for 3 or more levels?

• Plating for anterior surgery to increase union rate for 3 
level ACDF, how about 2 levels?

• Disc prosthesis versus cage? 

• Multi-level corpectomies should be instrumented with 
posterior segmental instrumentation as opposed to 
anterior plates alone?

• Post-Laminectomy kyphosis- predictors?
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CERVICAL MYELOPATHY
CLINICAL DECISION MAKING

what to do?

PE: neck pain, mild ataxia, 

hyperrefelxia since 6 months

74 yo, JOA score 11, Nurick 2

MRI: focal signal T2-WI (g2) 
and T1WI

Abnormal SEP and MEP

major comorbidities

segmental instability

?
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J Neurosurg Spine September 25, 2015

summary of 36 prognostic cohort studies and 28 

comparative intervention studies 

• BMI, smoking, duration of symptoms, and baseline 

severity score

• blood loss, surgical approach, and number of levels 

• A longer operative duration, 2-staged procedure • A longer operative duration, 2-staged procedure

are ass. with major complications
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COMPLICATIONS IN 
CERVICAL SPINE SURGERY

• Pseudarthrosis

• up to 12% for single level fusions, 30% for multilevel 

fusions

• Postoperative c5 palsy

• ~ 5% of patients after surgery for cervical myelopathy

• Recurrent laryngeal nerve injury

• Hardware failure and migration

• Post-laminectomy kyphosis

• Vertebral artery injury

• Esophageal injury
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COMPLICATIONS IN 
COMPLEX CERVICAL SPINE SURGERY

• Death (up to 2.6%)

• Transitional shear to myelon resulting in quadriplegia 

(case reports)

• Oseophagal rupture during osteocleisis (case reports)

• CVI (case reports)

• Postop Neuropraxia (18-30%)

• Transient dysphagia (38%)

• Persisting neurological deficit (4.3%)

• C5 neuropraxia (Laminectomy effect) (5%)

Etame et al, Spine, 2008 Jul 15;33(16):E559-64.

Hoh et al, Neurosurg Focus. 2008;24(1):E9.

Belanger et al, J Bone Joint Surg Am. 2005 Aug;87(8):1732-8.
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how to avoid surgical complication in 

complex cervical spine surgery?

�turn complex into less complex surgery

SURGICAL COMPLICATIONS
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CERVICAL MYELOPATHY
CLINICAL DECISION MAKING

what to do?

PE: neck pain, mild ataxia, 

hyperrefelxia since 6 months

74 yo, JOA score 11, Nurick 2

MRI: focal signal T2-WI (g2) 
and T1WI

Abnormal SEP and MEP

major comorbidities

segmental instability

ACDF
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CERVICAL MYELOPATHY
CLINICAL DECISION MAKING
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CERVICAL MYELOPATHY
CLINICAL DECISION MAKING
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