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Why would Laurel give me this topic?
A bit of history about Utah…

Husband

Wives

scoliosis

Clubfeet

Cousins..

“This is the place…”

A great place to live and study genetics…..



 Data on 8 million individuals

 Adding 100 million individuals related to people 

in Utah

 Extensive set of family histories

 Study virtually any disease

 The only database of its kind in the US

 Contributed to discovery of genes for colon 

cancer (APC), breast (BRCA-1), and others



The “promise” of genetics....

Imagine a simple little test that would tell 

you if you needed to treat your scoliosis…



The “promise” of genetics....





The future of the understanding of 

idiopathic scoliosis will clearly be guided by 

human genome analysis. [86] The 

characterization of the structure and 

function of specific gene loci and eventual 

ability to regulate their expression will 

undoubtedly form the basis of scoliosis 

treatments of the future. Someday, 

clinicians may look back upon present 

mechanically based treatments of scoliosis 

and wonder how patients ever benefited.

The “promise” of genetics…



With Genetics, even 

Chiropractors can now ‘cure’ 

scoliosis



“Cure isn’t a word that you 

throw around lightly..”





DJ6803A



It’s a miracle……

Amazing…..



But...opps!

 No difference between mean Scoliscore 

between patients with progression vs. no 

progression (p=0.706)

 No difference in progression in pts with high 

risk scores (26%) and low risk scores (12%)

 Conclusion: Scoliscore did not differ in 

patients with and without curve progression.



The search for the scoliosis 

gene continues…



What about Gene Therapy?





Genetics of SMA

 Autosomal recessive

 Chromosome 5q13 locus 
– One copy of SMN1

– Variable number of copies of SMN2

 SMN involved in controlling apoptosis; keeps 
neurons alive

 Carrier frequency: 1/50



ISIS SMN-Rx

 Anti-sense drug designed by ISIS 

pharmaceuticals1

 ISIS SMN-Rx alters splicing of SMN2 gene 

increased production of functional SMN 

protein1

 ISIS pharmaceuticals have also developed 

biomarker assay to measure level of SMN 

protein in CSF1

1. http://www.isispharm.com/Pipeline/Therapeutic-Areas/SevereandRare.htm#ISIS-SMNRx

Must Be Given Intrathecally ! !



The first drug had an unfortunate 

name:ISS-N1 (not to be confused 

with..)



Now FDA approved. Sounds 

better..



Scoliosis in SMA
Severity and onset are directly related                              

to the severity of the disease

• Type 1: 100% develop scoliosis

≤ 2 years of age

• Type 2: 100% develop scoliosis

1-7 years of age

• Type 3: 50% develop scoliosis

4-14 years of age



Phase 1 Trial

 Safe 

 Well tolerated

 CSF half-life of 4-6 months

 Improved motor scores at 3 months 

after dose

 Conclusion: Results support further 

development



Phase 2 Trial

 Incremental achievements in motor 

milestones

 Improved motor function scores

 Improved motor action potentials

 Conclusion: acceptable safety and 

tolerability



• 12yo girl

• Type 2 SMA

• No BiPAP

• Over 15 months:

• T4-T12: 43  69

• T12-L5: 24  75

• C-EOS: N3(-)P2

69

°

75

°

AS

Courtesy of Michael Vitale, MD

Treatment of SMA-scoliosis in 

the era of Spinraza



Case Presentation: AS

21

°

10 days post-op

Dual T2-T4 to Pelvis VEPTR Growing 

Rods
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°
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° 50

°

Courtesy of Michael Vitale, MD



“SMA Construct”: AS

• Now 13yo

• S/P 1 Lengthening

– Screws for Pelvic Control

• PSIF T2-Pelvis

• Pt enrolled in ISIS trial:

– Requires intrathecal

injections SMNRx via 

lumbar spine

– Gap left: T12-L2 

instrumented but unfused

Courtesy of Michael Vitale, MD



Scoliosis in SMA in the Era of 

Spinraza

 Medical treatments are here and also 

continuing come down the pipeline

 Perhaps a rationale to 

– Be more aggressive about treating SMA I

– Use enough rib fixation and get balance 

early

– Use an SMA (skipping) construct



So.. Genetic interventions are 

possible.  More to come!

Thank You


