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INTRODUCTION
• The utility of pre-operative flexibility films has been well-

studied in Adolescent Idiopathic Scoliosis (AIS)



• Flexibility films are considered routine for successful surgical 
treatment of AIS
- Determine curve type and structurality
- Guide selection of fusion levels, especially LIV
- Provide clues about post-operative curve correction

INTRODUCTION



• The role of flexibility films in growing rod surgery has yet to be 
studied and clearly defined.

• The purpose of this study was to assess the value of flexibility films
for idiopathic curves surgically treated with growing rods.

PURPOSE



• Retrospective review of a multi-center database

• Inclusion criteria:
- Growing rod surgery
- ≤ 10 years of age at index surgery
- Idiopathic diagnosis
- Pre-operative flexibility x-rays

• Parameters collected and analyzed: 
- Major Cobb angle (pre-index, post-index, latest follow-up)
- Type of flexibility film
- Flexibility rate
- Correction index

METHODS



CORRECTION RATE
FLEXIBILITY RATE

CORRECTION INDEX (CI)
(Klepps et al)

=

METHODS

• CI = 1.0 [curve correction equals curve flexibility]

• CI >1.0 [curve correction is greater than curve flexibility]

• CI <1.0 [curve correction is less than curve flexibility]



• 30 patients met the inclusion criteria

RESULTS

Gender 22 females, 8 males 

Mean pre-op age   6.2 years (1.7 to 10 years)

Mean pre-op Cobb 78° (45 to 108°)

Mean length of follow-up 4.6 years (1.5 to 8.9 years)

• Flexibility film types:
- 81% (n=24) supine bend
- 14% (n=4) traction
- 5%   (n=2) standing bend or push-prone



Post Index Latest Follow-up

Flexibility Rate 0.44 (0 to 1.00)

Correction Rate 0.53 (0.20 to 0.76) 0.41 (-0.42 to 0.98)

Correction Index 1.45 (0.65 to 4.31) 1.04 (-1.00 to 3.80)

RESULTS

Curve correction > Curve flexibilityCurve correction ≈ Curve flexibility

Descriptive Data (mean values)

p value <0.05

p value <0.05



RESULTS

Pre-op Post Index Latest Follow-up

Age Cobb Age Cobb Age Cobb

Flexibility Rate -0.09 -0.26 -- -- -- --

Correction Rate -- -- -0.42 -0.05 -0.19 0.38

Correction Index -- -- -0.17 0.28 -0.09 0.52

Correlation Analysis: Age and Cobb (r values)

NO CORRELATIONS



Pre-operative flexibility films:

• Under-predicted curve correction obtained from the index 
growing rod surgery

• Accurately predicted curve correction at later follow-up
- Due to loss of curve correction during the lengthening period

• Did not correlate with patient age or curve magnitude
- Due to low sample size

DISCUSSION



Case example

DISCUSSION

Pre-op Cobb=80° Flexibility Cobb=61° 6.5 yr Cobb=61°Post Cobb=31°



• Study limitations
- Larger cohort is needed

 Appropriately powered correlation analysis
 Compare types of flexibility films

DISCUSSION
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