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Background

ÅCraniocervicaljunction(CCJ) has a complex anatomy.

ÅChallenging particularly when: 

ïPathology changes anatomic relationships

ïOrientation abnormality

ïChildren: when vertebral diameter is much smaller. 

ïAny combination of the above
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Background

ïC1/2 Instability:
ïHeuerCG et al, EurSpine J, 2009

è2005-2007

è6 patients

èC1 lateral mass, C2 screws

èSafe use of Goel-Harms technique
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Background

ïRotatory C1/2 Subluxation:

ÅAttia W. et al, Asian Spine J, 2012
ï7 children, operated 1-4 weeks after trauma

ïNavigation guided, good placement

ïNo neuro worsening

ÅBeierAD et al, JNS Ped, 2012
ïSick Kids ςToronto 

ïSurgery is more likely in patients with 

èNeuro Deficit

èDonΩt Reduce 

èLate Presentation
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Background

ïRotatory C1/2 Subluxation:

ÅPang D., Li V, Neurosurgery, 2004 and 2005
ï3 papers grading C1-2 subluxation

ïAlways start with traction

ïTrial of conservative

ïUnlikely response to conservative in delayed presentaion
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Methods

ÅRetrospective review

ÅAll included children who had:

ïUpper cervical subluxation

ïSurgery involved O-C2 area

ïOperated during 5 years (2010-2015)



Results

Á Total 7 Pediatric Cases
Å AtlantoaxialRotatory Subluxation: 

ï 2 cases  

Å C1-2 Instability:
ï 3 cases

Å C2/3 Instability:
ï 2 cases

è Down Syndrome with C2 posterior arch defect 

è Neurofibroma

Á Multiple Pathologies 
ï Degenerative, Traumatic, Pseudoachondroplasia, Down Syndrome and Tumor. 

Á FU: 6-60 Months (one patient lost to FU after 2 weeks)



Results

S
e
x

Age Pathology Path. Neuro 
deficit

Surgery Follow up Clinical Outcome

Noha F 9 Achondroplasia C1-2 Nurick 5 OCfusion 6 months Improved to Nurick 2  

Sahar F 6 Trauma C1-2 Nurick 4/5 OC fusion 2 weeks then 
lost to FU

Improved

Abdullah M 7 Trauma C1-2 Nurick 3 C1-2 
fusion

16months Improved to Nurick 2

Nora F 17 Neurofibroma C1-2 Normal 
Neuro 

C1-2
fusion

12 months Normal Neuro 

Afnan F 10 DownSyndrome C2/3 
Subluxat
ino

Nurick 4 OCfusion 60 month Improved to Nurick2

Jod F 8 Juvenile Arthritis C1-2 
(Rot. 
sublux.)

Torticollis
Nodeficit

C1-2
fusion

6 months No torticollis

Ahmad M 12 Trauma C1-2 
(Rot.
sublux.)

Torticollis
Nodeficit

C1-2 
fusion

36 months No torticollis



Results

ÅNavigationςguided instrumentation:

ïC1 lateral mass screws: 

Å3 with good accuracy within the lateral mass. 

ï6 Freehand.

ïC2 pars screws:

Å9 in C2 with good accuracy

ï1 screw: 1 mm encroachment into transverse foramen                (no clinical consequences).). 

ïTrans-articular screws: 

Å1 case included 2 transarticularC1-C2 screws with good accuracy. 



Case 1: Trauma

7 year old male. MVC 9 months before. 
Difficulty walking without assistance.



Case 1: Trauma



Case 1: Trauma

Freehand
C2: navigation

C1

C2 Rt

C2 Lt- Improved Neurologic Status
- Able to walk independently





Case 2: 
Pseudoachondroplasia

- 9 y.o. girl.
- Inability to ambulate
- Profound weakness  of the UL
- Repeated chest   

infection



Case 2: Pseudoachondroplasia



30/9/2015 (6 months post-op)

- Able to ambulate independently
- Much better UL movement 

Case 2: 
Pseudoachondroplasia





Case 3: NF1

17 y.o. girl operated for NF



Case 3: NF1



Case 3: NF1



Case 3: NF1


