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[#Z] B PG al 8 T 8RB R (vertical expandable prosthetic titanium rib, VEPTR) i/ 7 - &
B MY (early onset scoliosis, EOS) & JJ8 7 2k #1997 3% . 77 3% ¢ 1ol P 5 B AE 3 Be 47 VEPTR £ ARARIT I 8
B EOS &I AR i B & Y 6 B, & 2 #l, WIRTFARER 5.063.4 % (3~10 %), FETF ] B 0 1] Sy 6~12
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(coracoid height difference, CHD) . 81 & ffi (clavicle angle,CA) 8 i &} f1 2% (clavicular tilt angle difference,
CTAD)EDEIZTWE%EE%(HM shift, TS) . 4 R : VEPTR A J5 Bfili 56+8 4~ H (43~70 I~ H ) &b FH L2 F A
461K, 14 5.8 /B S b AT BT 4B TR 38 W, H 4.8 Y/ (3~6 U, H 10 AN A AT T 4 K — R, #1Ik
ARAG ., AT FA KBTI B E Cobb 437k 82°+19° 49°19°H1 52°+18°, THAEf £ 53 ] K 48+17mm 32+
12mm 1 36:+12mm , K VBl 15 249 58 A 147 B 2 2 3% (P<0.05) Wi A 5 13 i AR A 13.242. 1em 39 N2 AR5 15.0+
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Observation on the effest of vertical expandable prosthetic titanium rib technique on shoulder
imbalance in children with early—onset scoliosis/sSUN Xu, CHEN Zhonghui, QIU Yong, et al/Chinese
Journal of Spine and Spinal Cord, 2015, 25(8): 689-694

[Abstract] Objectives: To investigate the effectiveness of vertical expandable prosthetic titanium rib(VEPTR)
technique in treating shoulder imbalance in children with early—onset scoliosis (EOS). Methods: 8 EOS pa-
tients(6 boys and 2 girls) with obvious shoulder imbalance treated with VEPTR technique were reviewed. The
average age at the index surgery was 5.0+3.4 years old(range, 3-10 years). During the regular post—operative
follow—up, expansion surgery was scheduled at an interval of 6 to 12 months. They had a minimum 3-year
follow—up. Measurements of primary curve magnitude, apical vertebral translation(AVT), coracoid height differ-
ence(CHD), clavicle angle(CA), clavicular tilt angle difference(CTAD) and trunk shift(TS) were performed on
radiographs, and the indexes at preoperation were compared with those at postoperation, and the latest follow—
up. Results: All patients had a mean follow—up of 56+8 months (range, 43-70 months). 46 surgeries in total
were performed, averaging 5.8 surgeries per patient; and 38 expansion surgeries were carried out, averaging
4.8 surgeries per patient. The average interval for each expansion surgery was 10 months. From preoperation

to latest follow—up, the Cobb angle of primary curves was averagely corrected from 82°+19° to 52°+18°, and
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AVT displayed slight improvement.

The average thoracic height increased from 13.2+2.1cm to 18.3+2.4cm,

and the average T1-S1 height increased from 24.3+3.7cm to 33.8+5.1cm. After the index surgery, CHD, CA

and CTAD improved from 25+5mm to 19 +6mm,

from 9°+2° to 6°+4°,

and from 13°#4° to 11°+4°,

respectively. At the latest follow—up, CHD, CA and CTAD were 11+4mm, 5°+4° and 9°%4° on average,

respectively. TS was found to be significantly correlated with CHD before surgery. TS was averagely corrected

from 31+13mm to 16+7mm from preoperation to latest follow—up.

Conclusions: In EOS patients, VEPTR

technique serves as an optional fusionless strategy to prevent curve progression, to allow growth of spine, as

well as to improve shoulder imbalance.

[Key words] Early—onset scoliosis; Vertical expandable prosthetic titanium rib; Shoulder balance
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1 BEFB 102, e KM 8 A8 KA a RATIES X £ A 78 CHD 29mm, TS & 25mm, CA .CTAD

G99 1201 19° b AT AW IR 73 JH 22K P85 ¢ VEPTR ARG IEAL X 28 A7n CHD 382429 24mm, TS 25 11mm,
CA ,CTAD 433 /> % 10°H1 16° d VEPTR & ARG, JH K VP44 3% e VEPTR 28 ZRFEFF ARG EAL X & v
7% CHD 7 14mm, TS 27 6mm,CA #1 CTAD 4333l 5 4°F1 11° £ VEPTR & A5 “UHEIF ARG SMULIR 3071 9] 2 ol g
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Figure 1 A 10-year—old boy with congenital thoracic scoliosis presenting with shoulder imbalance and trunk shifting to
the left side (a, b). After the index surgery with VEPTR, CHD, CA and CTAD were improved from 29mm to 24mm,
from 12° to 10°, and from 19° to 16°, retrospectively(a—d). Four expansion surgeries were performed during 45-month
follow—up (e-h). The X-ray and clinical appearance after the 2nd distraction were showed in e and f. At the latest

follow—up, CHD, CA and CTAD were 15mm, 2° and 13°, retrospectively. Meanwhile, TS was corrected from 25mm to

16mm from preoperatively to the latest follow—up
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A YR BE 75 15 19 225 Cobb 1 43 %1 k1 82°+19°
49°+19°F1 52°£18°, TMEW % 73 4 48+£17mm |
32+12mm Fl 36:12mm , AR UK V5 34 2R HT A B 5
U (P<0.05) o MaHE S B R HT 13.242.1cm 30
FIARJG 1 15.042.2em, A U FH U7 In 2 18.3+
2.3em;T1-S1 (= B AR R 24.3+3. 7cm 0 2R J5
27.8+4.8cm , AWK BT B I Z 33.8+5.1cm,,

VIR AR CHD & 25+5mm, ¥R A JG W8 &
19£6mm (P=0.001), KKl V5 i — 200 2y
11+4mm (P<0.001) . #JIKAH CA CTAD 435K
9°+2°F1 13°x4° , HIR A J5 43 70 FEAR R 6°+£4° il
11°+4°(P<0.05 ) , 7 Y Bifi 1 BsF D) 43 531 A AR 28 50440
1 9°+4°(P<0.05) . 7 1] f 35 3 377 4 A 1E M 37
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Table 1 Radiographic parameters of patients before surgery and immediately after surgery, and at the final follow—up

993 01 4 7 (number of cases) i b
1 2 3 4 5 6 7 8 Mean SD

F25 Cobb ffi (°) Main curve

KT Before surgery 95 61 76 54 84 97 80 110 82 19

ARJG After surgery 83 30 49 22 40 57 59 50 49 19

Fifitsi Follow—up 85 38 41 30 54 70 53 46 52 18
TMEMR S (mm)  Apical vertebral translation

A1 Before surgery 55 73 57 22 40 43 31 60 48 17

KJG After surgery 43 42 35 13 24 29 25 47 32 12

Ffityi Follow—up 49 33 47 15 32 37 27 50 36 12
AKF I A% #5 25 (mm) Trunk shift

ARl Before surgery 29 24 36 45 52 25 30 10 31 13

KJG After surgery 23 9 7 5 22 11 18 15 14 7

Vi Follow—up 16 14 10 29 14 16 22 7 16 7
J#E =5 % (cm) Thoracic height

KW Before surgery 11.3 13.2 16.9 10.2 13.1 15.2 134 12.5 13.2 2.1

ARJG After surgery 13.1 15.3 18.8 11.8 14.4 16.7 16.3 139 15.0 22

Fifityi Follow—up 17.5 17.7 22.4 14.9 16.3 19.2 20.1 18.2 18.3 2.3
T1-S1 % (cm)

AR Before surgery 21.2 23.5 27.1 23.6 25.7 30.5 243 18.1 24.3 3.7

KJG After surgery 22.4 27.6 332 25.8 30.5 33.8 28.2 20.5 27.8 4.8

Ffityi Follow—up 27.4 37.9 383 28.7 37.1 40.3 312 29.2 33.8 5.1
5% 58 15 B 22 (CHD ,mm) Coracoid height difference

KT Before surgery 27 20 24 30 28 29 27 17 25 5

KJG After surgery 22 9 14 24 21 24 24 14 19 6

Vi Follow—up 7 7 8 16 11 15 16 7 11 4
BiH M (CA,°) Clavicle angle

AT Before surgery 8 10 6 10 8 12 10 5 9 2

ARJG After surgery 6 7 4 6 4 10 11 0 6 4

Fifi i Follow—up 2 4 3 8 6 2 12 0 5 4
A 54 £ 2% (CTAD), °)Clavicular tilt angle difference

AR Before surgery 13 6 11 15 13 19 15 11 13 4

ARJF After surgery 9 4 7 14 14 16 13 7 11 4

Ffityi Follow—up 7 4 3 10 6 13 13 12 9 4
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B —3, SFARRIA CHD 5 TS #4740 M 4
Mr, 25 3 B 8 AR A B 3 R IE A 06 (r=0.716, P<
0.05), #IRAF TS A 31+13mm, PIR A J5 I 2
14+7mm (P=0.011), K ¥ fifi Vi B} 2~ 16 +7mm (P=
0.007).
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syndrome, TIS) ., TIS J&— 2 [A g 55 5 T A fig 2 £F
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WUAEAR I, H X T A, 69 56 2 P Al AE e —
PRIXE, PRI 27 A 1 22 2R TSR AR S A8 AR 0 A 1 1l
T L HEAT PPA o SCHER b ] TR A A TR SR
SEFRARR Z 7008 AR T AR (T tilt) 55— b
i (first rib angle, FRA) W& %8 /5 FE 2% (CHD) A i
B W) 38 45 1 B 22 (clavicle—tib cage intersection
point difference,CRID) 8B ffi (CA) BB i 4} £
22 (CTAD) %, 7EIXEEIR bR, B i 19 J2 T1 fil
&, H1 Ginsburg S5 P42 Y T4 s B IS Y
FETE, AT T B9 5 w5 808 (4 &4 7 6]
FEAR—F, K, T1 BRI A BE 0% B i XUA -
T, 5381 EOS & 26 IF M & iy i 2k 503 fill
&, WL FRA BAE T EOS /4% XUR -4 1Y
WAl . CTAD J2H Akel %M 19 — AN 48
b, ZAEbR S E WS AT R IF A G (r=

0.60,P<0.01), T HAE#AR 7 H A A AR 4 il 58
JAFBE AT LA B B i B B i 5 KP4 1 S f
DA% 32 A BOE . AS BF 9% e & 3 B CHD ,CA I
CTAD 1E A #-F- B PEAN FE AR . RS Akel S5077E
X CHD M3 9mm R IE R AT, A Fme 4 ATk
8 AT AFTE A BB R A R

Samy ZFMER ] CHD F1 CTAD 3% P 1~ 46 5 oF
i VEPTR Xif 5l K 5 F 0 ™ 28 L1 I8 381 1 24
TSR, &ZBAEE A VEPTR RJ5 ,CHD i AR
21mm % & 11.2mm,CTAD H K #/i 8.9° 4 /b &
4.4°, %t V¥ 28.9 A H Wk, CHD #F — 20 f%
% 7mm,CTAD J# % 3.9°, Ay VEPTR X} Jg #B 2
S A AR AT B R E R UAR I AE IR AR S
FEBE I 75 T ARG R b AR SR R B B AU
TRAZ B S A AE— 2 1 R R TR Ry L R B i o
JER FRT- A A 10, T A R 4 T S
BRI IR TP — &% I8, EOS KWk,
W BAEHE L BRIEEMEAR AR, BHEMW
A M AR FR I EOS H 3 3k 12 s ] DL 3 44
K- Ry 0 A IR 43l R B K
{0 Ak A 3R AT SIS AR L AR ST A 2
L2528 I AR | A7 7E JH &5 KA 19 EOS 835 47
T VEPTR B A, ¥ A5 CHD CA CTAD ¥
AR W 5 0 (P<0.05) , 75 A UK BE i I AR AR £
R RAPROCR oy 4 ) 8 s 2 R K B 17 B CHD
/NF 9mm,

I MEEA AL 8 1] EOS 3% 1Y o 57 7 4
FEIEMIN, X 26 F , AT E B R H b E rm S &
LR E J7 ) A8 TR 1] AR — B0 B BB R
7 CHD 5 TS 47 AH e M #r , 45 R BoR 8 17
e E IR B, AN R EOS B 1Y A
5 2 A T e SR KT R A AR AR RO, AL R
EOS 3= i 25 7Y 5 25 25 il (e A 224 iy Jg8 3= A i ) 2
o AR A A A R [0 S S 8 Sk S 1
X A 55T At DA B S 3 — i A X B, AT
KB B BT, AR R HAE N VEPTR
Jei, SR AR 2 A B | T DK P A 5 T
) AL A A AT — B, 3 A IO S AR AR AR

S b, OBU AR AT AR LE A R IE
FUE 1 el 7 T 0 TR0 B A, A2 v 3 45
R BN AR BB LR R 1 R LAR
SRR I 5 T 5, A2 AR ZUAR A T B, 7 o ) AR
ARTG AR 2 IR R 2 e A, A )



694 ot [E R 2L R 2015 4E5S 25 455 8 1)

Chinese Journal of Spine and Spinal Cord,2015,Vo0l.25,No.8

i AR 2L 30T v 350 SR FH D i 4604 0 T i M i
7 AR T HEAR X R R 1~2 M3 B A g A 2~
3em b BT B B, Joik ik — 20 o di e &
A0 50 R 0 g 57 %o P A AR S (A
— B9, HATE N VEPTR B B 2§ 2 | iX
A v 0 O A0 K A2 %66 O . VEPTR HR AR
Hh I 2 i B A5 M A 2R Il U A5 RS IR AE £
FEM B ST HE AL A SR 4 AR I RE
RAENEOL G SCER AR S BT R B B
SRyE WL, RN VEPTR 849 KL, i o [ 28
LB 3 /N, SR, X T & TIS 19 EOS
SBL, Bl FH A A X L A 2R JEEG 8 5 1 (i) T
I X 1E & VEPTR 36 7 19 & A58 I 0E . R ok,
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