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Distal radius and ulna classification system as a good predictor for growth potential and curve
progression in idiopathic scoliosissMAQO Saihu, SHI Benlong, XU Leilei, et al/Chinese Journal of Spine
and Spinal Cord, 2016, 26(3): 239-243

[Abstracts] Objectives: To correlate the distal radius and ulna stages(DRU) with several growth potential
indicators, and to evaluate the predictive value of DRU system for curve progression in a group of braced
idiopathic scoliosis(IS) patients. Methods: This was a consecutive longitudinal study on physically immature IS
girls, who had received standardized bracing treatment and regular follow—up every 3-6 months until brace
weaning. The following data of each follow—up were collected: chronologic age, height, Cobb angle, spinal
length, Risser sign, digital skeletal age(DSA) scores and DRU scores. The height velocity(HV), angle velocity
(AV) and spinal length velocity(SLV) of each follow—up were calculated. The values of HV, SLV and AV
were analyzed and the rates of AV>5°/y were compared among different DRU stages. Results: Thirty—six
braced IS girls with single thoracic or thoracolumbar curves were reviewed. The average age at the first visit
was 10.8+1.2 years. The average values of initial DRU scores were R6.3+1.2 and U4.6x1.5 for radius and
ulna, respectively. Both R7-R9 and U5-U7 indicated high HV, high SLV and high AV. The rates of AV>
5°ly were significantly higher in patients within R7-R9 and U5-U7 (P<0.05). Moreover, the scores of distal
radius and distal ulna were significantly correlated (P<0.001). Conclusions: The distal radius stages R7-R9

and distal ulna stages U5-U7 indicate the high height velocity, high spinal growth velocity and high angle
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velocity.

progression in braced IS patients.

The DRU scoring system can serve as a good indicator for the growth potential and curve
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Table 1 Demographics of the 36 patients

Y e hr i 22 X 1]
Mean+SD Range
i () 10.8+1.2 7.8~11.7
Age(y)
5 (em) -~
Height(cm) 143.2+6.9 130.5~151.4
Cobbffi (°) "
Cobb angle(®) 26.2+7.7 20~40
R (mm) 5
Spinal length(mm) 316.4+21.1 255~340
DSA 4> -
DSA score 382.7+65.0 252~510
Féd L 35 ¥ 3 (R) 6.3=1.2 5.9
Distal radius score -
JUH T 3 P43 (U) 4.6+1.5 3.7

Distal ulnar score

R2 TEARBERTEIXNMEEREESH

Table 2 Growth-related parameters at different distal radius scores

PRI g psawsr MK (um)  Hi(em)  Risserff  PPRERERC SEARKHEA LR
scores Cases  DSA scores Spinal length Height Risser sign SLV(mm/y) HV(cm/y) AV(©ly)
5 13 320.1£23.3 290.8+12.6 133.6+6.7 0 17.3+8.8 7.7+£5.4 -5.0+3.2
6 38 339.4+47.8 300.6+28.7 142.3+£13.2 0 22.2+12.1 8.1+13.6 -3.1+2.4
7 44 407.5+65.7 310.3+42.1 146.2+30.9 0 26.1x13.4 9.5+21.2 3.2+12.2
8 57 431.4+48.5 331.2+£33.7 151.9+29.8 0.2+0.7 35.7+21.2 9.5+£19.7 3.5+13.5
9 57 540.1+66.1 345.2+39.6 157.6+20.4 2.0+1.5 14.3+17.8 4.2+12.4 4.6+£12.2
10 55 607.8£19.7 361.5£15.6 162.7+21.1 4.2+2.6 6.5+8.3 1.4+7.5 -0.1+5.4
11 44 609.0£0 362.8+21.3 163.2£18.9 4.6£0.5 2.1+4.5 0.3+1.1 2.1£3.9
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Table 3 Growth-related parameters at different distal ulna scores

FURE S A

Distal ulna PI% DSA 43 K (mm) L1 (em) Risserfik AR DS R i e

scores Cases DSA scores Spinal length Height Risser sign SLV(mm/y) HV (cmly) AV(Cly)
12 303.4+19.3 269.4+10.1 133.0+£7.9 0 16.3+6.7 6.1+3.3 -2.7+2.3

4 36 380.1+42.4 295.4+20.1 139.3+14.3 0 19.1£10.9 8.7+9.6 -0.9+3.0

5 47 391.2+69.7 310.1+37.4 146.7+£27.5 0 22.8+13.0 9.3x16.2 4.4+8.2

6 56 436.2+39.5 325.5+33.0 151.2+24.5 0.1+0.5 21.1+14.6 8.4+14.3 5.4+14.9

7 60 530.7+59.8 348.8+29.8 158.0+14.0 1.8£2.0 20.5+11.1 6.7£9.6 4.1+7.2

8 50 608.1+21.1 363.5£15.3 162.7+11.2 3.9+2.7 13.0+6.3 5.6+4.5 1.0+2.4

9 47 609.0+0 363.8+27.7 163.9+15.2 4.6+0.8 6.0+4.2 2.0+1.5 1.2+3.6

(19

&4 A[E DRU TS EE AV>S/EMER
Table 4 Chi-square analysis between occurrence of
AV>5°/y and DRU scores

1% AVS5AE IR (%) PfH
Cases Cases of AV>5°/y(%) P vale
DRU (R)
<7 51 19(37.3)
7~9 158 92(58.2) 0.012
>9 99 44(44.4)
DRU (U)
<5 48 17(35.4)
5~7 163 99(60.7) 0.000
>7 97 39(40.2)

B1 &&F, £ a 48 10.1 £ ,R6.U4,DSA 71
357,SLV 10mm/4F ,HV 4em/4F AV 2.4°/4E b 4FE % 10.7
% ,R7.U6,DSA iV 4+ 416,SLV 36mm/4F ,HV 10.3cm/4F
AV 13.3°/4E ¢ 4F % 134 # ,R9.U7,DSA ¥4 609,SLV
6.6mm/4F- ,HV 3.5cm/4F AV 4.6°/4F

Figure 1 Demo case, female, main thoracic curve a 10.1
years, R6, U4, DSA score 357, SLV 10mm/y, HV 4cmly,
AV 24°/y b 10.7 years, R7, U6, DSA score 416, SLV
36mm/y, HV 10.3cm/y, AV 13.3°y ¢ 13.4 years, R9, U7,
DSA score 609, SLV 6.6mm/y, HV 3.5cm/y, AV 4.6°/y

SEH R 13115 % (7.1~16.3 %)%, A it k= %t
AR /N ITEAL 5 53 80 iz iR v 1S LY
TRYT T FALFE R VWS S HLRYY A A S A
5 FOBUAS | B 5 E) B A 3 S ~6 4F X BB IR 2
SIHGIM S R AL S, ARG AL A B 25
i FEEE 5 R b A B AT S BRI IS /L, JF HR L
T YK 6 15 18] B 35 7™ & 52 I TE 3~6 > H Z ] B 2
1552 B UL P AR A 45 SR R AT & g A AR SY
AR IS BILPIZE 3 R 108 5, F3
B 5 3 0 ¥F 43 0 R6.3, ¥y RCE I o 0F 43 R
Ud.6, T Luk SO0 858 (10.8 2 VS 13.1
%), ABESE AT LIAE B RAR %95 B N PEAG DRU ¥
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AR AR IR AT BIRYT I IS oML
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FHR A AR AR K R RN = 1 Cobb
At R, i, DRU B IF RS —M R
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