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[ Abstract] Objective To compare the efficacies of spine-rib versus spine-spine distraction for children
with early-onset scoliosis (EOS). Methods The clinical data for 28 EOS patients were reviewed. They were
divided into two groups of spine-rib distraction (n =14) and spine-spine distraction (n =14 ). Anteroposterior
and lateral radiographic films were taken to measure the values of coronal Cobb’s angle and sagittal thoracic ky-
phosis angle at before and after surgery and the final follow-up. Thoracic vertebral heights and pulmonary func-
tion test (forced vital capacity [ FVC] + forced expired volume in 1 second [ FEV1] both % predicted) were
measured before and after surgery. And the complications were recorded in both groups. Results The follow-
up period was over 3 years. Both patient groups had similar diagnoses and age at initial surgery (P >0.05).
Correction and correction rate before and after surgery were less in spine-rib distraction group than those of
spine-spine group. Sagittal thoracic kyphosis showed no significant inter-group difference before and after surger-
y and at the final follow-up (P >0.05). And sagittal thoracic kyphosis correction rate was similar at before sur-
gery and the final follow-up (P >0.05). The mean mean preoperative height of thoracic spine (T1-T12)
showed no statistical inter-group difference and higher at final follow-up than preoperative (P <0.05). Statisti-

cally significant inter-group difference existed in height of thoracic spine at the last follow-up. The annual growth
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rate of thoracic spine (T1-T12) had statistically significant inter-group difference (P <0.05). The overall com-

plication rate was higher in spine-rib distraction group than that in spine-spine distraction group(P <0.05).

Conclusion The efficacy of spine-rib distraction group is the same as that of spine-spine distraction and cor-

rection of spinal deformities is effective in EOS children. Spine-rib distraction controls the progression of spinal

deformity and maintains spinal growth. And there is significant improvement in postoperative pulmonary function

tests. It is the first choice of surgical treatment for EOS children with severe thoracic deformity and poor verte-

bral development.

[ Key words] Scoliosis; Orthopedic Procedures
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Fig.1 Typical case of spine-rib distraction system A. Frontal and lateral spinal films of a 6-year-old girl using
spine-rib-growth rod system at before and after initial surgery; B. On frontal and lateral spinal films the last follow-

up, height of thoracic spine increased ,volume of caved cage expanded and main curvature’s Cobb’s angle improved.
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Fig.2 Typical case of spine-spine distraction system 5-year-

old boy was treated with a spine-spine distraction before and af-

ter the index surgery.
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Table 2 Comparisons of imaging angles for spine-rib distra-ction and spine-spine distraction groups(x % s)
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Table 4 Comparison of intrapulmonary function between the vertebral body-rib cage group and the vertebral
body-vertebral body distraction group before and after the initial operation(x )
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Table 5 Comparisons of operative complications for spine-rib distraction and spine-spine distraction groups(n)

il % HESHRERETHRL BhEEdr ERN LTS o B BRI [l E M3 P I S hE
HEUR-Jh B 4£TT41 14 0 5 1 6 3 0
HEdR—HEASE T4 14 2 0 4 0 0 0

Paki:] 2.154 6.087 2.191 7.636 3.360 =

P1{E 0.142 0.020 0.163 0. 006 0.067 =

FEOIST <S5 BRI IR IEAS, T < 1 iR Fisher i b 23

it

<l
oo

A RBEEORBLE T 32 BT e P ALy

HFARIBYT A, YT R C A B UE 2, AT AE 5 6 P
R P () i SE 2823 A A A8 ) B AN R 1 075
F i 3051 VEPTR 4% A £ %) i Robert Camp-
bell " 338 , 16 24 SR B e



-592-

I RN LSRR AR

2019 4 7 A% 18 %% 7 J Clin Ped Sur, July 2019, Vol.18, No.7 ||| |

AT MEHLREA 2L AR B ILIIRYT , 5 B4 1E
B R LR R 25 1) Ao B A 2 T i
FEUESE VEPTR £ AR 0] A5 #5034 Jin £8 ) LAl T 58 Al il %
P, T 5 T A TR 7 1 ] ) 135 A 0 2 K T
R, o] 4 I B R B R 4 45 AE AR L G IR % 2h
fEVST, {H VEPTR #4 &) 5, (08 MUK T 5 5 3.
FE L3 PR Y 1 DC FCME 22, 0 B 2 1 A 26t 4
o ABE [ 2003 4 JF b5 R AIMER - & ¥ T R 5
TRIT TR R Y 3 v PO R A AR R
ZEF R B A 2, 5 VEPTR 2$A8AH HC AR R T /N
I BT

ARG HEAR - 45 T 2L RO AR — AR 1 T
HEILEZ IR F ARG, 4 Cobb #4755 B .2k
5 ULEHPIRFAR D7 =0 EOS LB W 44
RAT 10 9 1E &0, 5 At SR 4 8 25 3 R B
]2 Bess 252N 03RS, U AR g i A5 B T
RGXT R LB RN B ILRE R T LS
R M EETF R G, ARUUR G, B - E
FEAXT EOS HULF:45 Cobb FA1%F 1 % 15 {5 5i A= K b
MEAAR —HEARTE T A A LU BEAIG, 7 — 8 B ik 5K
TR W LI T AR IE 3 SR IR Bl U5
IERRA 25 SRR FAR T % EOS J5 ™ B TE
FF T S8 AR ] o A YR BT IS, A — U B P T 20
FIHEAR —HE (AT TT 41 19 3225 Cobb 1 S M #E J5 ™ £
PP TFA G 4G hin, 158 BH 4 21 45 T 5 AR 35 064
Y T A R G 1 S T A 3 5 R, T A R A A
™ B R o AELEA — Ul B T 20 A R YR B T 5 £
F225 Cobb AR FHEMR —HERSE AL, vl BEJE R
Bl P U ) 16 2, ME AR — Ui 3 0T 2 0 15 1R
FHIZ WIS , %F HHE f5 1 A0 3275 Cobb £ 195 IE XU
ZEUTIRAI

HIR T AT HEAAR Bl 5 5 4RI (A — A4 15
FEEH - 359 B 3R v 2 250/ TR B LB = B,
T e R T R R T O, DR e e
A TP LR RS RETE 00 0 R UK BB, HE
(A — 1B 25 L TR A — A A 4 o 200 1 Ml i 3 %
BRI B 3 1, 100 B ME 0 — )y B 45 91 R AT A 4
FR M JER B 1 R AR A, I TR AR I B R R, X
W R S8 ) A K R A 1 o

ARUKBETHT, 4L 8L 7 i 3% /& (FVC) il
— BRI RS (FEVL) 591K FARATAH L
AT S, BEBA IR R 5 B A g iE R R PR A
Yy gL il E & e A R LY FVC% Al
FEV1% R IK Vi S50 T AH TG B A8 4k, B

FIUTFARTAAR U BB I 32 41 1E L3 filf 2 fig
AKF- BBl LA I8 3 K S B, AR
JUATZh e FURAR 2 1A X A R 5 A RS B IE F
Rl LA (HZ P48 LI FVC% F1 FEV1%
T RS, WUt 1 PAD T AR 7 Ul A — i 7
JE& b BHLAL it S REE— 25 A o MR A0 9 2 A8 LI I
TR AU 7 I 36 8 v J3E 1) X EE 25 2R W R B
LT AR Ty 2B fie 2 M M 9 A KR B 1) 7, 1EL
T D BE B BACSE AR A B, AT B -5 T 000 A A 22 25 it
FSEEEs

PHZEL AR LIS AR H Ay 10 Je e, (R HEAR — T B 4
T I S AE H BB ATS I S ooy A (A —HE IR T
M SAE — FL B, AR 2l i PR N
[E 5 A8 B, S TG RERE N 1 B LA v PN 5 JEE Y 2 5
Tt a2 S A R B e, WS D
HAEFIT I BRI B A TR e AR i P I A
Ko PG, T2 A1 BE 5 18, il A2 a0 ol v A
FRE AL, 0 BT I, A mT 25 R8O (o™ ) % M1
) FRY s B A 54 A7 AU 5T, 3K B4 38000 R
FEITT7 WD I SAER) H Y

2 % X #f

1 El-Hawary R, Akbarnia BA. Early Onset Scoliosis-Time for
Consensus| J ]. Spine Deformity, 2015,3 (2): 105 - 106.
DOI:10. 1016/j. jspd,2015.01. 003.

2 Skaggs DL, Guillaume T,El-Hawary R. Early Onset Scoliosis
Consensus Statement, SRS Growing Spine Committee, 2015
[J]. Spine Deformity,2015,3(2) ;:107. DOI.10. 1016/j. is-
pd.2015.001. 002.

3 Canavese F, Dimeglio A. Normal and abnormal spine and
thoracic cage development [ J ]. World J Orthop, 2013, 4
(4):167-174.DOI:10. 5312/ wjo. v4. i4. 167.

4 Pehrsson K, Larsson S,0Oden A et al. Long-term follow-up of
patients with untreated scoliosis. A study of mortality, causes
of death, and symptoms [ J]. Spine, 1992,17 (9) 1091 -1

096.

5 Akbarnia BA, Breakwell LM, Marks DS, et al. Dual growing
rod technique followed for three to eleven years until final fu-
sion;the effect of frequency of lengthening[ J ]. Spine,2008,
33(9) :984-990. DOT.10. 1097/BRS. 0b013e3181 6c8bde.

6 Akbarnia BA, Marks DS, Boachie-Adjei O, et al. Dual grow-
ing rod technique for the treatment of progressive early-onset
scoliosis :a multicenter study [ J ]. Spine, 2005,30 (17 Sup-
pl) :46.

7  Campbell MR Jr,Hellvocke AK. Growth of the thoracic spine



- EEENERETS

2019 £ 7 A% 18 4% 7 #1 J Clin Ped Sur, July 2019, Vol.18, No.7

-593-

10

11

12

13

15

16

in congenital scoliosis after expansion thoracoplasty [ J ].
Spine Journal ,2003,2(5) ;71-72.
El-Hawary R,Samdani A, Wade J, et al. Rib-based Distrac-
tion Surgery Maintains Total Spine Growth[ ] ].J Pediatr Or-
thop,2016,36(8) :841-846. DOI.10. 1097/BP0O. 00000000
00000567.
Emans JB, Caubet JF, Ordonez CL, et al. The treatment of
spine and chest wall deformities with fused ribs by expansion
thoracostomy and insertion of vertical expandable prosthetic
titanium rib: growth of thoracic spine and improvement of
lung volumes| J |. Spine,2005,30 (17 Suppl) :58. DOI; 10.
1097/01. brs. 0000175194. 31986. 2.
Flynn JM, Emans JB,Smith JT,et al. VEPTR to treat non-
syndromic congenital scoliosis:a multicenter, mid-term fol-
low-up study[ J]. J Pediatr Orthop,2013,33(7) :679-684.
DOI:10. 1097/BPO. 0b013 €31829d55a2.
Hasler CC,Mehrkens A, Hefti F. Efficacy and safety of VE-
PTR instrumentation for progressive spine deformities in
young children without rib fusions[ J]. Eur Spine J,2010,
19(3) :400-408. DOI;10. 1007/500586-009 - 1253 -9.
Skaggs DL, Sankar WN , Albrektson J, et al. Weight gain fol-
lowing vertical expandable prosthetic titanium ribs surgery
in children with thoracic insufficiency syndrome[ J ]. Spine,
2009,34 (23) :2530-2533. DOI; 10. 1097/BRS. 0b013€3
181hd0915.
Dede O, Motoyama EK, Yang CI, et al. Pulmonary and Ra-
diographic Outcomes of VEPTR ( Vertical Expandable Pros-
thetic Titanium Rib) Treatment in Early-Onset Scoliosis
[J].J Bone Joint Surg Am,2014,96 (15) ;1295 - 1302.
DOT.10.2106/JBJS. M. 01218.
Waldhausen JH, Redding G, White K, et al. Complications
in using the vertical expandable prosthetic titanium rib
(VEPTR) in children[ J]. J Pediatr Surg,2016,51(11):
1747-1750. DOT:10. 1016/j. jpedsurg. 2016. 06. 014.
Farooq N, Garrido E, Altaf F, et al. Minimizing complica-
tions with single submuscular growing rods: a review of
technique and results on 88 patients with minimum two-year
follow-up[ J]. Spine,2010,35(25) ;2252 -2258. DOI; 10.
1097/BRS. 0b013e3181ecf41a.
Watanabek K,Uno K,Suzuki T,et al. Risk factors for com-

17

18

19

20

21

22

plications associated with growing-rod surgery for early-on-
set scoliosis[ J ]. Spine,2013,38 (8) :464 -468. DOI; 10.
1097/BRS. 0b013e318288671 a.
Campbell RM Jr, Smith MD, Mayes TC, et al. The effect of
opening wedge thoracostomy on thoracic insufficiency syn-
drome associated with fused ribs and congenital scoliosis
[J].J Bone Joint Surg Am,2004,86(8) :1659-1674.
Motoyama EK, Yang CL. Thoracic malformation with early-
onset scoliosis: effect of serial VEPTR expansion thoraco-
plasty on lung growth and function in children[ J]. Paediatr
Respir Rev,2009,10(1):12-17. DOI. 10. 1016/j. prrv.
2008. 10. 004.
Campbell RM, Smith MD, Hell-Vocke AK. Expansion Tho-
racoplasty : The Surgical Technique of Opening-Wedge Tho-
racostomy[ J ]. The Journal of Bone and Joint Surgery,
2004 ,86( Suppl 1) :51-64.
Gomez JA,Lee JK,Kim PD,et al. “Growth friendly” spine
surgery : management options for the young child with scolio-
sis[J].J Am Acad Orthop Surg,2011,19(12) .722-727.
Bess S, Akbarnia BA , Thompson GH et al. Complications of
growing-rod treatment for early-onset scoliosis: analysis of
one hundred and forty patients[ J]. Journal of Bone & Joint
Surgery American Volume,2010,92 ( 15) :2533. DOI. 10.
2106/JBJS. 1.01471.
Karol LA, Johnston C, Mladenov K, et al. Pulmonary func-
tion following early thoracic fusion in non-neuromuscular
scoliosis[ J]. J Bone Joint Surg Am,2008,90(6) ;1272 -
1281. DOI:10.2106/JBJS. G.0 0184.

(%A% 8 #7:2018-08-21)

ARSI AR X, A0Sk A A~ B P T R R A A — e
WRAETF ARG TR MR AN LA PR LT ]
PR/ANLAMEF 7 ,2018 ,18(7) :588-593. DOI; 10. 3969/j.
issn. 1671-6353.2019. 07. 014.

Citing this article as: Liu H,Sun L. Efficacies of spine-rib

versus spine-spine distraction for early-onset scoliosis[ J]. ]
Clin Ped Sur,2018,18(7) :588-593. DOI:10. 3969/]. issn.
1671-6353.2019.07.014.



