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Overview

• Case Based Presentation

• 3D CT Lung Volumes

• Spine Height – Normal, 18 cm rule

• Spine Length – Sagittal Spine Length (SSL)

• Spine Length – 3D (3D-TSL)

• 3D-TSL References



Case – April 2015

• 5 Y old girl

• Scoliosis

• Prader Willi Syndrome
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April 2015 – TROLLEY Guided Growth
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April 2015 - October 2017

Weight
Height
Sitting Height
Arm Span

EOSQ = 88/100
(Feb 2017)
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April ‘15 – April ‘18



Normal Spine Growth

Dimeglio, JPO-B 1993



Normal Spine Growth 

Dimeglio, JPO-B 1993



Normal Spine Growth

Dimeglio, JPO-B 1993



Spine Growth

Pre-Implant Immediate Post-op Most Recent

“Growth from Insertion” True Growth Phase



Date Age T1-T12 T1-S1

April 2015
Pre-op

5 yrs 14.8 cm 23.1 cm

April 2015
Immediate

5 yrs 15.9 cm 24.6 cm

April 2018 8 yrs 18.6 cm 28.9 cm

 Expected Growth:

 Age 6-10 yrs   

 0.9 cm/yr = 0.9  x 3 yr

= 2.7 cm

 Delta T1-S1

= 5.8 cm total

= 4.3 cm growth (159% Expected)



18 cm Rule
• Outcomes (8 years old)

• T1-T12 18.6 cm

• % FVC 84 %

Karol et al., JBJS 2008
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Results – Traditional Growth Friendly
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Congnital Neuromuscular Syndromic Idiopathic
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Out of Plane Growth?



Spine Deformity 2016



Spine Deformity 2016



April ‘15 – April ‘18



 Expected Growth SSL:

 Age 6-10 yrs   

 Unknown

 Delta T1-S1 SSL

= 6.3 cm total  

= 4.3 cm growth 

Date Age T1-T12
SSL

T1-S1
SSL

April 2015
Pre-op

5 yrs 15.5 cm 23.6 cm

April 2015
Immediate

5 yrs 16.3 cm 25.6 cm

April 2018 8 yrs 19.1 cm 29.9 cm



• 3D-TSL

• Biplanar, 3D 
Measurement 
Technique

• Follows the True Path 
of the Spine

JPO 2017



• 3D-TSL is 

• Accurate (0.4% error)

• Reliable (0.952 ICC)

• Repeatable (0.944 ICC)

• 3D-TSL results in greater spine length as compared to 
traditional coronal plane measures.

JPO 2017



Date Age T1-T12
3D-TSL

T1-S1
3D-TSL

April 2015
Pre-op

5 yrs 15.9 cm 25.0 cm

April 2015
Immediate

5 yrs 16.5 cm 25.7 cm

April 2018 8 yrs 19.4 cm 30.0 cm

 Delta T1-S1 3D-TSL

= 5.0 cm total

= 4.3 cm growth 





Conclusions

3D CT Lung Volumes

Spine height and growth has traditionally been measured 
utilizing coronal plane spine height measurements.

- Dimeglio’s data



Conclusions

Spine height should be measured pre-operatively and 
immediately post-operatively

- Initial “growth” 
- Not really growth – just straightening a curve(s)

Spine height should be measured at routine intervals
- Distraction / True Growth Phase



Conclusions

Out of plane spine growth 
• Spine Length – Sagittal Spine Length (SSL)

• Spine Length – 3D (3D-TSL)

• 3D-TSL References



Thank You


