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Application of Changhai fulcrum bending radiographic technique in assessing curve flexibility of 20-30 years

old patients with skeletal mature idiopathic scoliosis
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[Abstract] Objective To evaluate the role and value of Changhai fulerum bending radiograph (CH-FBR) in curve
flexibility assessment of patients with skeletal mature idiopathic scoliosis. Methods Twenty-five thoracic and lumbar
vertebrae curves derived from 19 patients with skeletal mature idiopathic scoliosis treated in Changhai Hospital of Second
Military Medical University between Jun. 2013 and Feb. 2015 using Changhai fulcrum bending radiographic technique
were enrolled. The patients included 15 females and 4 males, with an average age of (23. 1£3. 5) years old (ranged from
20 to 30 years old). The assessment of radiographs included preoperative standing posterior-anterior radiograph,
Changhai fulcrum bending radiograph (starting fulcrum bending, maximum fulcrum bending), supine side-bending
radiograph, traditional fulcrum bending radiograph and postoperative standing posterior-anterior radiograph one week

after surgery. Paired -test was used to assess the differences between preoperative and postoperative parameters, and the correlation
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between parameters was analyzed by Pearson correlation analysis. Results There were a total of 25 curves in this study,
including 17 thoracic curves and 8 thoracolumbar/lunbar curves. Cobb’s angles in supine side-bending, traditional
fulecrum bending and Changhai starting fulcrum bending were significantly different from the Cobb’ s angles in
postoperative standing posterior-anterior (all P<C0. 05); Cobb’s angles in traditional fulcrum bending and Changhai
maximum fulcrum bending were significantly different from the Cobb’s angle in Changhai starting fulecrum bending (P<<
0. 05). The results of 17 thoracic and 8 thoracolumbar/lunbar curves were same as 25 curves. Correlation analysis of 25
curves showed that the flexibility rates in Changhai starting fulcrum bending and Changhai maximum fulcrum bending
were both positively related to correction rate (r=0. 84, 0. 87; both P<C0. 01). The height of Changhai maximum
fulcrum bending radiograph was positively correlated with the maximum weight (+=0. 67, P=0. 001), and the height
changes of Changhai maximum fulcrum bending radiograph was positively correlated with the weight changes (r=0. 60,
P=0.001). Conclusion Changhai fulcrum bending radiograph is more reliable and effective than traditional fulcrum
bending radiograph and supine side-bending for curve flexibility evaluation in patients with skeletal mature idiopathic
scoliosis. Compared with the traditional fulcrum bending radiograph and side-bending radiograph, the flexibility
suggested by the Changhai fulcrum bending radiograph is closer to the postoperative result made by pedicle screws
fixation and fusion.

[Key words ] scoliosis; radiography; flexibility; fulcrum bending
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Fig 1 Device for Changhai fulcrum bending radiograph
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Fig 2 A typical case

A 25-year-old female patient with mature idiopathic scoliosis and main thoracic curve from Ty to T1o. A; Cobb’s angle of 68° by standing coronal

radiograph; B: Sagittal overall balance, with normal range of physiological bending by standing lateral radiograph; C, D: Traditional fulcrum

bending radiograph (C) and maximum Changhai fulerum bending radiograph (D) demonstrating the Cobb’s angles of thoracic curve were 52° and

40°, respectively; E; Cobb’s angle of 38° by standing coronal radiograph one week after surgery; F: Sagittal overall balance, with normal range

of physiological bending by standing lateral radiograph one week after surgery

F1 TEMEAT Cobb FAEYLLE
Tab 1 Descriptive analyses of average Cobb’s angle in different body positions
0/, z+ts

Body position The whole n=25 Main thoracic n=17 TL/L n=38
Preoperative standing 50. 7+12. 8 52.6+14. 3 46.548.2
Supine side-bending 26.2%+14.5"% 29.44+15. 9% 19.548.4*
Traditional FB 19.4412. 94 21.0+15.3*4 16. 044, 1*4
Starting CH-FB 19.0412.1*4 20.1+14.4*4 16.6+3.9*4
Maximum CH-FB 14.4+12. 4 16.0+14. 6 11.0+4. 1
Postoperative 1-week standing 15.0£9.0 16. 6410.5 11.6£2.7

FB: Fulcrum bending; CH-FB: Changhai fulcrum bending; TL/L.:

1-week standing; 2 P<Z0. 05 vs maximum CH-FB

2.3 BB HGRIFEEERRE A RF MR
e ST A5 5 S A AN et A7 A I ity = o7 A0 Jee 57
T e R S M T AL B8 - 35 FR 43 51 oy (50, 9 &
16.9) %, (64. 3+ 16. 1) %, (64. 8+ 14. 6) % Al
(74.4115. )%, A J5 1 JHFE¥ CR K (71. 8 +
110 1) 0 s A EMI e 437 % 52 S st e 457 K ¥ B itk =2
S e AN, A T B3 R S s e 57 17 341 CT 43500 K
(155. 2449.5) %, (115. 8 £20. 3) %, (113. 8§ +
17.2) % H1(99. 1416. 1D %, CI iz 100 %, 1t BH
FLVPAG A0 2 %) S 30 PR v i . el S RO L
25 D e MRS/ RS 4% S s i s T L » RV B K SE
S A 1 FRLCL ¥R A% 48 3 i i 57 F1
EMIJE A2 (P $5<20. 05) . WLEE 2,

2.4 XM LER  Pearson PSS HTEE R D
7N TR CR 5K Al 52 s i 7 FR 5 IEAH
(r=0.84,R*=0. 71, P=0. 001) , 5K ifF 55t K %5,
et o7 22 #9901 B 2 IEAH 6 (P =0. 87, R*=0. 75,
P=0.00D), KR KEEES KGR EE
BIEAME (r=0.67,R*=0. 45, P=0. 001) , K 37
ME RS KE A EERIEHRE =

Thoracolumbar/lumbar. Paired ¢ test. * P<0. 05 vs postoperative

0.60,R*=0. 36,P=0. 001),
3 i i

S A SR R R AN S E 32 SOk
ZHYRIE e SO RA AIS R s %52 SR 52 1
SCHARYT BB T U5 Ak 2L 2 B i R Y
RERHIE o 4 A PR AE O 25300 7 B A 7 T A7)
SRURELHE R L SCERIRGE K 2978 184 6020 M BLRE &
PEA A D25 R85 1) 00 25 MR T 2 A 52 0 R A ) )
2 Cobb fART S0°HYBHE . IR B2
FrEEdt R sk IR FIR T e AR B S ot 1] 1 5 5
PEI AR WL U 2 BEAT TR BRI, — i
ATS B HSZ T ARIRTT W e LI 312 0 7E 5% 14 =
R (10~18 %) (HE A FARFE IR ALS B3
T2 HH AT e 7 % R 2 R BEAE 7 4
SRR TR s WA W E i K AN
PG TEAERT 20 %)+ il T WPE A 7 % s 7 78 LA
Lot FAME I WA B DR TP 5 B4 52 T ARR T .
R I RS T3 388 20 J A A 5 PR AL O ik B
Bz,



« 1388 -

HFERRESAR 2017 4R 11 H L3 38 %

R2 TR THERMEREY FEXRMHERRS T

Tab 2 Analysis of flexibility rate, correction rate and correction index in different body positions

%, xts
Index The whole n=25 Main thoracic n=17 TL/L n=8

Flexibility rate

Supine side-bending 50.9416.9% 47.1£18.1* 59.0+11.0%

Traditional FB 64.3+16. 1% 63.8+19. 1~ 65.5+7.0*%

Starting CH-FB 64.8+14. 6% 65.2+17. 2% 63.947.9"

Maximum CH-FB 74.4415.8 73.4418.6 76.4+7.6
Correction rate 71.8%+11.1 70.64+12. 2 74.248.8
Correction index

Supine side-bending 155.2449.5* 166. 8452.0* 130. 6434, 7*

Traditional FB 115.8420. 3* 116.5+21.8* 114, 3+17.9*

Starting CH-FB 113.8417.2* 112, 2417. 4~ 117, 2417. 4%

Maximum CH-FB 99.1%16.1 99.6+16.8 98.0%15.7

FB: Fulcrum bending; CH-FB: Changhai fulcrum bending; TL/L: Thoracolumbar/lumbar. Paired ¢ test. * P<Z0. 05 vs maximum CH-FB
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