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What Is Very Small?

Small by age?

Small for 

age?





General concepts:

Occipitocervical 

2 years and above

Rigid instrumented fusion, collar, no halo

Below 2 years (approximately)

Bone and cable/wire

Collar as a bridge to fusion

Subaxial 

2 years and above

Rigid instrumentation, collar, no halo

Below 2 years (approximately)

Posterior bone on-lay

Posterior bone and wire/suture/cable



Modern Craniocervical Fusion 

Techniques

These techniques are VERY ADAPTABLE, and can be used in pediatric 

patients to about two years of age

Available screws: 3.5 and 4.0 mm OD

Drill OD 2.7 mm

Screw fixation and rigid instrumentation:

Top-loading polyaxial screws with rod or rod/plate 

connectors



Surgical Management



Abnormal Bony Anatomy: C1 Hemirings

5 y/o Boy with Kniest Syndrome

5 mm

16 mm



Abnormal Bony Anatomy: C1 Hemirings: 
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Abnormal Bony Anatomy: C1 Hemirings



Abnormal Bony Anatomy: C1 

HemiringsRight

Midline

Left



“Load Sharing”

Abnormal Bony Anatomy:  C2 Instrumentation 

Choices



Abnormal Bony Anatomy: Unilateral 

Fixation



Other Options



Atlantoaxial Instability

Study each patient’s anatomy:

Can the bone accept a screw?

Understand C2 pars anatomy

Is there rotation or translation?

Reducibility options

Combination constructs

Grafting options



Atlantoaxial Instrumentation

C1-2 Transarticular screws Goel-Harms construct

Preferred method 

2 y/o and above

Simple, elegant

Technically demanding

Unilateral screw OK

Can easily reduce deformities

Excellent second option

Bleeding around C1 screw

Sacrifice C2 root?

Less able to reduce deformities



C1-2 Transarticular Screws:Technique





Subaxial Plating



Other Options



Other Options



3 m/o M with short limbs, dyspnea

Chondrodysplasia

Punctata



Long-term Growth

40 Children under 6 years old, 9 centers

3 year minimum follow up

9 AA fusions had mean 30% C/S growth within fusion

16 OC fusions had meaningful growth

9 OC fusions had no growth

6 OC fusions had loss of height (AOD)

Good alignment seen in all



Conclusions:

Occipitocervical options:

On-lay bone

Bone and wire/suture/cable

Semi-rigid construct

Rigid construct

Subaxial options:

ACDF +/- plating

Posterior bone on-lay

Posterior bone and wire/suture/cable

+/- Halo

+/- Halo



Thank You


