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In vivo biomechanical response characteristic curve in Lenke type I adolescent idiopathic scoliosis

BAI Jin-yi®, LI Bo”, ZHAO Yun-fei, ZHAO Ying-chuan, LI Ming, YANG Chang-wei"
Department of Orthopaedics, Changhai Hospital, Naval Medical University (Second Military Medical University), Shanghai
200433, China

[Abstract] Objective To introduce a new method to evaluate the flexibility of adolescent idiopathic scoliosis (AIS) —
in vivo biomechanical response characteristic curve. Methods A total of 18 patients with Lenke type [ AIS from Nov. 2017
to Jun. 2018 in our hospital were retrospectively selected; the patients included 16 females and two males, aged from 10 to 17
years old. The initial coronal Cobb angle of the main thoracic curve was 40.00° to 63.00°, averaging at (44.50+6.35)°. The
coronal Cobb angle of the main thoracic curve was evaluated by the extracorporeal scoliosis Cobb angle measuring instrument
under natural gravity, and then the longitudinal traction force was gradually increased from 0 N to 160 N, with the coronal
Cobb angle of the main thoracic curve evaluated every 20 N. Pearson correlation and linear regression analysis were used
to analyze the coronal Cobb angle and longitudinal traction for each patient. The regression coefficient (dynamic flexibility
index, K) was calculated and the in vivo biomechanical response characteristic curve was drawn. Results The coronal Cobb
angle of the main thoracic curve decreased with the increase of longitudinal traction in 18 patients with Lenke type [ AIS.
Pearson correlation regression analysis showed that the coronal Cobb angle of the main thoracic curve in each patient was
negatively correlated with the longitudinal traction force (all P<<0.05). The K values of the 18 Lenke type [ AIS patients
were —0.239 to —0.098, and K value had no significant correlation with age, height, body weight, body mass index or Risser
sign (all P>0.05), but had a negative correlation with the coronal Cobb angle of the initial main thoracic curve (r=—0.704,
P=0.001). Conclusion /n vivo biomechanical response characteristic curve is an effective method to evaluate the flexibility

of scoliosis for Lenke type I AIS, and it can dynamically and comprehensively evaluate the overall flexibility.
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Fig1 Relationship between coronal Cobb angle and
longitudinal traction in the 18 patients with
Lenke type 1 AIS
AIS: Adolescent idiopathic scoliosis

%1 186l Lenke 1 & AIS BEBEIKE Cobb A5 @
ZE5| 71/ Pearson #HXFAL B35 47
Tab 1 Pearson correlation and linear regression
analysis between coronal Cobb angle and longitudinal

traction in the 18 patients with Lenke type 1 AIS

Patient r P value Colzsng:]io?m
1 —0.834 0.005 —0.175
2 —0.873 0.002 —0.222
3 —0.906 0.001 —0.239
4 —0.850 0.004 —0.133
5 —0.965 <0.001 —0.176
6 —0.919 <0.001 —0.171
7 —0.929 <0.001 —0.136
8 —0.943 <0.001 —0.178
9 —0.906 0.001 —0.102

10 —0.993 <0.001 —0.104
11 —0.863 0.003 —0.180
12 —0.871 0.002 —0.187
13 —0.986 <<0.001 —0.125
14 —0.947 <0.001 —0.121
15 —0.970 <0.001 —0.110
16 —0.960 <0.001 —0.136
17 —0.757 0.018 —0.111
18 —0.992 <0.001 —0.098

AIS: Adolescent idiopathic scoliosis; K: Dynamic flexibility index

2.4 24 A &K FH AR Lenke | & AIS & F 442
Fe AR A BT L TR T Y 2 4] Lenke 1
AAIS B B SR (K), 45 R W3R 3. 1%
S AM RN e A5 X 2 R A 191 1R ) P
6T 9 11 2, 43 51 h 60.48% FI 50.24%, i 95 141] 1
Fg 1] 2 1) s 25 2 90 48 B0 (K) 43 50 S —0.171
F1—0.102, BT K {8/ NEFE R TR AT

%2 18l Lenke | #! AIS BEERIIEHE —M
##18Y Pearson 5 Spearman 8% 44
Tab 2 Pearson or Spearman correlation analysis between
dynamic flexibility index and general characteristics

in the 18 patients with Lenke type [ AIS

Index r P value
Age 0.161 0.523
Height 0.156 0.536
Body weight 0.274 0.271
BMI 0.321 0.193
Risser grade 0.377 0.123
Initial coronal Cobb angle —0.704 0.001

AIS: Adolescent idiopathic scoliosis; BMI: Body mass index

®3 2 HIELHRAIE Lenke [ B AIS BEMEHR
HETES
Tab 3 Spinal flexibility of two Lenke type [ AIS

patients with similar baseline data

. Age Height Body BMI  Risser
Patient Gender " wear) (m) weight (kg) (kgem ™  sign
| Female 14 15 35 156 2

2 Female 13 1.5 46 20.4 2

Initial coronal Bending
Cobb angle (°) )

42 16.6
2 42 20.9

Patient K P value

—0.919 —0.171 <<0.01
—0.906 —0.102 0.01

AIS: Adolescent idiopathic scoliosis; BMI: Body mass
index; K: Dynamic flexibility index
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