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[Abstract] Objectives: To evaluate the spontaneous correction of shoulder cosmetic difference(SCSC) in ado-
lescent idiopathic scoliosis(AIS) and the strategy of choosing upper instrumented vertebra(UIV). Methods: 56
consecutive Lenke [ AIS patients followed up for 2 to 5 years were enrolled, the preoperative main thoracic
(MT) Cobb angle was 57.65°£12.28° and proximal thoracic(PT) Cobb angle was 20.34°+9.52°. Preoperative
shoulder balance, flexibility of PT, and UIV were defined as following, when lifting right shoulder, 10 patients
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with non-rigid PT were chosen the vertebra just below the end vertebra(EV-1); 7 patients with rigid PT were
chosen the end vertebra(EV). When encountering shoulder balance and non-rigid PT, 7 patients were chosen
the vertebra just above end vertebra(EV+1), 7 patients were chosen T3. For patients with rigid PT, 5 of them
When lifting left shoulder,

1 of them was chosen T4,

were chosen T4, 6 of them were chosen T3. 4 patients with non-rigid PT were

chosen EV+1;

used to evaluate the difference of shoulder cosmetic difference (SCD)

Patients with rigid PT, 9 of them were chosen T3. T-test was
after surgery immediately and at final
follow—up. The subjective evaluations of shoulder balance from patients and parents were also recorded. Poor
subjective evaluation was got when patient or parent considered shoulder unbalanced. Photographs, radiograph-
ic images and subjective evaluation were assessed to summarize the strategy to choose UIV based on SCCS.
Results: (66.76+£10.21)% at final follow—up.

0.56cm, and T2-T5 kyphosis was 17.23°£7.28°. 1 patient had the subjective perception of left shoulder lifted

The correction rate was Coronal balance improved to 0.67+
in two years of follow—up, all the other patients were satisfied with their shoulder balance and had no experi-
ence of other complication. the SCD was

1.04+0.24cm, 0.92+0.22c¢m and 0.63+0.16cm respectively, number of patients with SCD=1cm was 31, 23 and

At preoperation, postoperation immediately and final follow—up,

5 respectively. There was significant difference between SCD after surgery immediately and that at final fol-
low—up(t=7.98, P<0.001). The maximum correction of shoulder cosmetic(SCD) was 1.69cm. Patients with suc-
cessful results and the strategies to choose UIV: patients with preoperative right shoulder lifted and non-rigid
PT when choosing EV-1, patients with preoperative right shoulder lifted and rigid PT when choosing EV, pa-
tients with preoperative balanced shoulder and non-rigid PT when choosing EV+1 or T3, patients with preop-
erative balanced shoulder and rigid PT when choosing T3, all got CSD<lem and subjective satisfaction of
shoulder balance. Patients with preoperative left shoulder lifted and non-rigid PT when choosing EV+1, 1 of
whom had CSD as 1.06cm,

and rigid PT when choosing T3, 1 of whom had CSD as 1.02c¢m, gained subjective satisfaction. Patients with

but gained subjective satisfaction. Patients with preoperative left shoulder lifted
unsuccessful results and the strategies to choose UIV: Patients with preoperative balanced shoulder and rigid
PT when choosing T4, 2 of whom had CSD as 1.45c¢m and 1.54cm, 1 of the two considered left shoulder lift-
ed in two years follow—up. Patients with preoperative left shoulder lifted and rigid PT when choosing T4 had
CSD as 1.52c¢m at final follow—up. Conclusions: Cosmetic shoulder balance maybe developed in most patients
after surgery. The strategy to choose UIV based on SCSC is as follow, when lifting right shoulder,
with non-rigid PT should choose EV-1, while rigid PT choosing EV. When encountering shoulder balance,
patients with non-rigid PT should choose EV+1, while rigid PT choosing T3. When lifting left shoulder,
while rigid PT choosing T3.

[Key words] Scoliosis; Shoulder balance; Surgical management
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Figure 1

18 years old female, Lenke I curve, 2 years follow up a

Pre—operation CSD is 0.86cm b Post—operation CSD is 3.14cm ¢ 2
years after operation CSD is 1.45c¢m Figure 2 Cosmetic shoulder
difference(CSD)
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Table 1 Summary of cosmetic shoulder difference and radiographic parameters

ENERUE]

Post-operation

ER/iRi
Final follow—up

EN]
Pre—operation
HMULJE 1 (em )

CSD(Cm) 1.04+0.24(-2.37~1.67)
F M2 ()

MT(°) 57.65+£12.28(40.28~94.28)

25 0 IE A (% ) /
Correction rate of MT

Eas o)

PT(*) 20.34+9.52(1.68~40.47)

T2-T5 J5 ™ (°)
T2-T5 kyphosis(°)

S8 4R T P 47 (em )

Coronal balance(c¢m)

9.58+4.93(1.53~20.31)

1.52+1.25(0.12~5.35)

0.92+0.22(-0.84~3.14) 0.63+0.16(-0.56~1.54)

18.27+£9.96(5.23~45.74) 19.16+10.34(5.54~46.12)
68.31+11.68(53.12~88.47) 66.76+10.21(52.56~86.32)
11.64+8.41(1.19~25.27) 11.83+8.65(1.23~25.55)
14.65+5.28(4.85~26.34) 17.23+£7.28(6.02~30.25)

1.83+1.35(0.00~3.99) 0.67+0.56(0.00~1.85)

. CSD,ANULE s MT, EM2PT, 1 25

Note: CSD, cosmetic shoulder difference; MT, main thoracic curve; PT, proximal thoracic curve

®2 RAUABHBEEINBERARETEE

Table 2 Cosmetic shoulder difference and spontaneous correction of cosmetic shoulder difference in AIS with

(x£s,cm)

preoperative right shoulder lifted(cm)

Li@g g SMILE - CSD

F 11 v n

PTF vy A AJ ] KU T 98 i
Pre—operation Post—operation Final follow—up ACSD

EV-1(T5-T7) 10 1.61+0.34(1.05~2.06)  0.74£0.31(0.21~1.23)

R e 0.4940.27(0.16~0.92)  0.25+0.21(0.10~0.72)

@@ﬁ EV(T5-T6) 7 1.64+0.42(1.06~2.37)  0.56+0.21(0.23~0.84)  0.42+0.13(0.24~0.63) 0.14+0.20(-0.19~0.61)

T PTF, BB 2 fidk . NR, AR MAEYE (L) B >30% R, A AREYE (LA ), R0 <30%. ULV, I Ea L. EV, &
i 75 3 . CSD, AMILR 5 3 ACSD , Jif 3 A1 W vl 241 (.
Note: PTF, flexibility of proximal thoracic curve. NR, non-rigid, flexibility>30%; R, rigid, flexibility<30%. UIV, upper instrumented

vertebrae. EV, end vertebra. CSD, cosmetic shoulder difference; ACSD, correction of cosmetic shoulder
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1 s KT #84E 1.69em , H R B 2 451] i
HREDT R FRAML AT R B T 2
B CSD>1em, 35 4 1.45¢m  1.54cm; HA | 2K
WHETT CSD A 1.54cm EBH MKIE, KRG 2 4F
B 1 W BE A 22 6,4 A BE DT TS 3R A0 0K 1A

K3 REANBFEBREINEERARBTEE

W,

JE B ARG PE LR R, b umME B T4
o1, REAREERE KR EWARKIE A
& HAR BT CSD %KM 1.52em,

3 itie

AIS B DAER W PR Z —, TH U
AP B AN 4 2 1R K R B Ry R T 1Y JR) B R
ik, o FoT Ao B AR R A EE B AN
Z e R Kb EE DL B R R
TR EME— A R YT I =2
3.1 JHEBAMIL AT A

FHRIN, TARBIALRG 2 M2 B
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(x%s,cm)

Table 3 Cosmetic shoulder difference and spontaneous correction of cosmetic shoulder difference in AIS with

preoperative balanced shoulder(cm)

SMULE = CSD

ARy

Pre—operation

ESERE]

Post—operation

AR
Final follow—up

YK
ACSD

A i EV-1 7 0.59+0.23(0.09~0.84)  0.71+0.15(0.36~1.15)  0.50+0.15(0.10~0.79)  0.21+0.13(0.02~0.87)
NR T3-T4 7 0.60£0.11(0.36~0.77)  0.62+0.16(0.41~1.02)  0.45+0.14(0.23~0.68)  0.17+0.28(-0.16~0.68 )
(BT T4 5 0.53+0.13(0.37~0.86) 1.11+0.31(0.31~3.14) ~ 0.97£0.23(0.32~1.54)  0.14+0.36(-0.44~1.69)
R T3 6 0.28+0.09(0.17~0.41) 1.31+0.31(0.97~2.45)  0.81x0.07(0.62~0.90)  0.50+0.22(0.18~1.55)

T PTF, ERZS 22800 . NR, A 60 (R R 25) , SR BE>30% R, D (LB YE (125 ) SR B2 <30%., UTV B35l & 13w, BV, 30y
A, CSD, AN 5 s ACSD, JH R 4H U T
Note: PTF, flexibility of proximal thoracic curve. NR, non-rigid, flexibility>30%; R, rigid, flexibility<<30%. UIV, upper instrumented

vertebrae. EV, end vertebra. CSD, cosmetic shoulder difference; ACSD, correction of cosmetic shoulder

x4 ARPWERRBRENIUBERAETEE

Table 4 Cosmetic shoulder difference and spontaneous correction of cosmetic shoulder difference in AIS with

(x£s,cm)

preoperative left shoulder lifted(cm)

7 SAUIET CSD
LIS L
Wk UIv n - N = -
PTF AHI ENEE F UK it 1 ELEE
Pre—operation Post—operation Final follow—up ACSD
1H§§Hi EV+1 4 1.17+0.06(1.08~1.25) 1.19+0.12(0.95~1.38) 0.85+0.11(0.68~1.06) 0.34+0.07(0.10~0.45)
e T4 1 1.18 1.62 1.52 0.10
R T3 9 1.34+0.20(1.07~1.67) 1.22+0.31(0.82~1.65) 0.68+0.27(0.23~1.02) 0.54+0.18((0.15~0.76)

1 PTF, M 2 p vk . NR, AR ATV (02 ) AR 30%<3R 1) 4 <40% ; R, R L (B2 2 0 <30%. ULV, W45 /il & |
Sk BV, R CSD, AMILH s ACSD, JH FRAMILAT 2 (i
Note: PTF, flexibility of proximal thoracic curve. NR, non-rigid, flexibility>30%; R, rigid, 30% <flexibility <40%. ULV, upper

instrumented vertebrae. EV, end vertebra. CSD, cosmetic shoulder difference; ACSD, correction of cosmetic shoulder
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B3 BPE,17% Lenke [ B AR AR ALMN B H | ARHTIUS P, 77 To~L1 Fll 45 5 2 5772 , % Rose Fl Lenke -
S HE Ve FE AR 07 S Rl 3 ME, RIS BETE 5 4, JH RO BN IR a RETIERCE A X 2R 8 E I Cobb £
52.23° b ARHTH HE Bending 1% ¢ AJFHES 5 AR IEAHHE X 7" AR ST M2 Cobb £ 18.08°, %7 IE K 65.38% d~f AT,
RIGENZ . RIGHEVT 5 FEBBIPWIR g ARETHE 5 MR RSN 55 -0.09cm h ARG B 20 ¥ AN LR R SR WLH 5 1.01em
i RIGHEYS 5 4 F MAN IR R SR = 0.14em , A5 JE AT #34H 0.87em

Figure 3 17 years old male, Lenke I curve with preoperative shoulder balanced, 5 years followed up. Surgery strategy:

T6-L1 vertebra were instrumented, 3 vertebra less than Rose and Lenke strategy and gaining subjective satisfaction of

shoulder balance. a Preoperative spinal X-ray, the main thoracic curve Cobb® was 52.23°; b Spinal Bending X-ray; ¢

Spinal X-ray 5 years after operation, the main thoracic curve Cobb°® was 18.08°, with correction rate 65.38%. d
Preoperative photograph of the whole body; e Photograph of the whole body immediately after operation; f Photograph of
the whole body 5 years after operation; g Preoperative photograph of shoulder, CSD -0.09cm; h Photograph of shoulder

immediately after operation, CSD 1.01 c¢m; i Photograph of shoulder 5 years after operation, CSD 0.14cm, ACSD was

0.87cm

Gla, BHARTF LIN B IERCR AT A AR R
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FI K597 IE B[R] I, 7T 2R i 2 7 v B 25 RSH
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AL LASMULIE & CSD AR B 58 % 42 il ik
BCXS ¢ G50, S B AR AR R IS R 2RI
bi 15 30 18] )i 6 S0 WL A7 76 9] 2 0% (¢=7.98, P<

g

0.001) , UEBA T A5 8 FBAMIL AT ¥8PE A7 7E , A4l
56 BB HE ARG 22 535 (CSD=1em)23 f]
BEARRBEVT 2208 = #ALS B, B B Sh A &
T 0.29em , fie K2l AT 3k 1.69em, BV R J5
JE S L AT SR 7 A L 9 R R S I S A
S A R B AR
3.2 s A L v A R TR

X A A A e, — ELROR
R HETRFE M E S Z — . Lenke 7£ 4 A ™
Lenke 737 () 56 Atk -, 42 75 Al 0 25 49 1 1 i
ARAE N . M7 Bending 1% I =25°, 8 T2~T5
FOR G Y =20000, SR BIF ST AR TAE & B
Lenke W25 B hRME, YL@ FHISRLA S5 6 R
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WA 2 T1, 2007 4F, Rose Al Lenke 7£—f5 7 /b
AR MO R A8 R SR Y SCEE R AR
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Table 5 Strategy to choose UIV in Lenke I curve based on the spontaneous correction of cosmetic shoulder difference
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