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Cervical myelopathy
Cervical myelopathy results from compression
on the spinal cord à spondylo5c myelopathy  
(degenera5ve) is the most common cause

• It is the most common disorder of the 
spinal cord in persons older than 55 
years of age

• Incidence of 4.04/100 persons-years

TTT: 
• Conserva5ve
• Surgical

• anterior discectomy and fusion
• posterior laminectomy and fusion



Cervical myelopathy
Cervical myelopathy results from compression
on the spinal cord à spondylotic myelopathy  
(degenerative) is the most common cause

• It is the most common disorder of the 
spinal cord in persons older than 55 
years of age

• Incidence of 4.04/100 persons-years

TTT: 
• Conservative
• Surgical

• anterior discectomy and fusion
• posterior laminectomy and fusion

QuesDon: 
How spinal lesions can affect the corDcal 

reorganizaDon (of the hand)?



TMS
Nexs%m® NBS System combining MRI-based stereotac%c naviga%on 
and simultaneous electromyography (EMG)

• Non-invasive and painless
• Frontal camera: neuro-naviga:on 
• Coil 

• 2 Tesla
• 2.54 cm deep s:mula:on

• EMG electrodes 
• Mapping of the 2 hands: 2h
• Prior IRM needed



TMS

Magne&c field à electric field 
à s&mula&on of the 
cor&cospinal tractus à
detec&on of the motor evoked
poten&al by transcutaneous 
electrodes
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• Inter-individual heterogenicity of the 
hand «hot spot» [1]

• There is a somatotopic representation 
of the hand muscles within the «hand 
knob» [2-6]

• Impact of laterality à incongruent 
results [7-15]

• Damage to the spinal à posterior shift 
towards the somatosensory cortex 
[16-18]

Background



Our hypothesis:

1. The dominant hand:
• smaller area
• lower intensi7es of s7mula7on
• lower latencies

2. Pa7ents with cervical myelopathy:
• posterior extension reorganiza7on – with bigger area
• bigger intensi7es of s7mula7on
• bigger latencies

Background



Study population:

TMS mapping of

• 26 healthy subjects (HS)

• 13 adult patients (AP) with cervical myelopathy 

(intramedullary or extramedullary)

Parameters studied:

• Intensity of stimulation = 105% of the rMT

• rMT = 50 μV MEP (peak-to-peak) in at least 

50% of the stimulations, within a latency in the 

range of 20 ms

• Cortical areas = including all eliciting positive 

stimulation in any of both muscles (CAAPB+ADM)

• Latencies

Methods



Dominant vs non dominant hand

Sta$s$cally significant, but…

Regarding the three parameters 
studied, poten$al differences 
between dominant and non-

dominant hand within the two 
popula$ons, and by mixing them, 

were below our detec$on 
threshold 

Results



Overall (dominant and non-dominant 
together) intensi4es of s4mula4on 

bigger for the pa4ents’ group 

The intensity of s4mula4on increased 
from 37.5 ± 8.1 % in HS to 41.7 ± 9.2 % 

in AP

Overall pa4ents’ areas 
bigger than HS

The area increased from 
96.9 ± 82.8 mm2 in HS to 
148.2 ± 104.7 mm2 in AP

Overall pa4ents’ maximal latency bigger than HS

The maximal latency increased from 25.9 ± 1.9 ms in 
HS to 28.8 ± 3.9 ms in AP 

Healthy subjects vs pa0ents

Results



Posterior shi* in the axial 
plane à an overlap with the 
post-central gyrus in at least 

one of the two hands, in 
10/13 pa>ents versus 5/26 

healthy subjects

Cor$cal area

ResultsHS                                                   Pa>ents



Cor$cal area

Results

HS                                                                                    Pa,ents



Are the symptoms proportional to 
this cortical reorganization? 

Are these differences found 
reversible with effective surgical 

treatment?

Discussion and conclusion

1. The dominant hand:
• smaller area
• lower intensi?es of s?mula?on
• lower latencies

The effect of dominance is 
small and requires a 
rigorous approach…

2. Pa?ents with cervical myelopathy:
• posterior extension reorganiza?on
• bigger intensi?es of s?mula?on
• bigger latencies
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