4 o E R AR A A R 2016 AEES 26 55 L W1 Chinese Journal of Spine and Spinal Cord,2016,V0l.26 ,No.1

Ihs R 2

BB BHTBHAEL T RAL M S
ﬁﬁ%ﬁ&&ﬁ P G AT PE LS

x5 FLOREFEF EMA,E R, A OBEMRTEL R B L s
(B RURZ R 2P e SRR B B R SMEE 210008 BT

(HZE] B89 AR HE A 58 B ARG YT RO S 238 RO S o B5 JE AR 1 22 A 1 I P9 A HE Il DR WL T A
fi. 773k 2B 2011 4F 9 J1~2012 4 9 JT3UJ[] )i FH 0B BOARTA T B9 LN B 2% FE N o™ W JE2 R 20 A i AES 1k
WFE . BT Ak B & T F AT B A R BE U7 ™Y Cobb ff . i KJF 1™ Cobb 1 & 4K 1fii - #f (distance
between C7 plumbline and center sacral vertical line C7PL-CSVL)F1K AR Ifii °F- i} (sagittal vertical axis,SVA)
G AR EM SR, W A SF-36 1 3 K9 e B E 5> (VAS) \Oswestry T3 fig i 545 %5 (ODI) \SRS-22 &
FAVTAG G RYT R, T AISA W43 BT A0 5838 TR AIR MR R BE VT 2 DI Re 1 A0 . 86 5% - 3k 17 8 3%
AP AAR RS, B 7 ], % 10 F];4F 1 18~55 % (34.6+£10.9) % , REGMI Y Cobb fi 51°~97°(78.5°+
13.1°), J&i™ Cobb ff 50°~112°(71.8°%19.8°),C7PL-CSVL # 58.4+21.3mm,SVA 4 56.4+51.2mm, F AR} [H]
200~540min (406.1+82.2min ) ; A 1 i 1l i 1000~12000m1(4088.9+£2546.9ml) . A J5 ™ Cobb ffih 37.7°+17.7°,
J& 1™ Cobb 128 25.0°£16.4° %7 1IE #4331 0 51.9%+18.7% 1 67.2%+20.3% ; CTPL-CSVL 4 18.0£9.4mm,SVA
27.6=16.9mm , S EARFT W B8 . BV 24.321.8 DA RIKEEVI A 50 Cobb 1435124 39.5°£16.6°F1 26.2°
+17.6°,C7PL-CSVL } 22.1+15.4mm,SVA & 30.4+17.1mm , B 77 3 0] JC B 2 %7 1E =20 AR W i@ﬂﬁﬂ%?’i%{j
S UL TEAE T R AR T T E RS 5 ) A5 A A i ok P R T e R 1 5] A A AR T B
Pr, 1 GRE RET B AT A R 2 1) 585 B U7 39 ) A 9 [ O R, BV i R AR 52.9% ., *E%Dﬂi{}\lﬁﬁ
il 1) SF-36 \VAS ,ODI ,SRS-22 5 AR R b4 35 A B B w035 , AR J5 R W B 17 1+ TG 58 35 1k 25 5+, ASIA 12 2l il gk
ST GARTT R TE W E M2 5, iR BF MR AR AR IT NS 2 AR O IR TR B L A R R R =
YT RO A, T I3 A AR I DR IR A I B e AR AE TR I I IR O R 22 A R
(SRR ] A AEME ™5 s AR 9780 0 R0 s A
doi: 10.3969/).issn.1004-406X.2016.01.02
5K S :R682.3,R687.3 X HERFRIR G A XEHS :1004-406X(2016)-01-0004-07

The efficacy and safety of spinal column osteotomies in complicated adult kyphoscoliosis: a prospective
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[Abstract] Objectives: To evaluate the safety and clinical outcomes of spinal column osteotomies in compli-
cated adult kyphoscoliosis. Methods: A prospective study was conducted for the complicated adult kyphoscol-
iosis, who underwent spinal osteotomies from September 2011 to September 2012. All the radiographic pa-
rameters were measured pre—operatively, post—operatively and at last follow—up. The spinal coronal parameters
included: Cobb angle, distance between C7 plumb line and center sacral vertical line(C7PL-CSVL). The sagit-
tal spinal parameters included: global kyphosis(GK) and sagittal vertical axis(SVA). The Scoliosis Research So-
ciety—22 questionnaire(SRS-22), the MOS item short—from health survey(SF-36), visual analogue scale(VAS),
Oswestry disability index(ODI) and American Spinal Injury Association score(ASIA) were fullfilled at pre—oper-
ation and each follow—up. The paired ¢—test was used to analyze the differences among pre—operation, post—
operation and last follow—up. Results: 17 patients(7 males and 10 females) with an average age of 34.6+10.9
years(18-55 yrs) were finally included in this study. The average follow—up period was 24.3+1.8 months. The
pre—operative average Cobb angle and GK angle were 78.5°£13.1°(51°-97°) and 71.8°%£19.8°(50°-112°). The
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post—operative average Cobb angle and GK angle were 37.7°£17.7° and 25.0°+16.4°. The correction rate of
Cobb angle and GK angle were (51.9+18.7)% and (67.2+20.3)%. At last follow-up, the average Cobb angle

and GK angle were 39.5°+16.6° and 26.2°+17.6° with no significant loss of correction.
post —operative and last follow —up C7PL —-CSVL were 58.4 +21.3mm,

The pre—-operative,

18.0 £9.4mm and 22.1 +15.4mm,

respectively. Significant post—operative improvement was observed while there was no change at last follow—up.

SVA decreased significantly from 56.4+51.2mm to 27.6+£16.9mm.

30.4+17.1mm and no loss of correction was found.

The average SVA at last follow—up was

In addition, significant post—operative improvement was

observed in SF-36, VAS, ODI, SRS-22 and there was no change at last follow—up. Compared with pre—

operative baseline, no significant reduction in AISA scale was found in these patients. Moreover, no death or

paralysis was observed in this study.
hypoaesthesia in 5 cases,

implant complications in 2 cases. Conclusions:

technique for managing complicated kyphoscoliosis in adult patients,

The incidence of complications was 52.9%,

anterior vertebral body fracture in 1 case,

including temporarily

pedicle screw malposition in 1 case,

The spinal column osteotomy is a safe and effect surgical

although the procedure is exhaustingly

lengthy with blood loss, and is associated with a variety of complications.

[Key words] Kyphoscoliosis; Osteotomies; Outcome; Complications; Adults

[Author’s address])
School, Nanjing, 210008, China

TERFESNRTIE AR, BE RS 2 —
FPAECH DL FE IR IE 6 T H A (9 52 A B A R E
WSS KRR I | R R A 5 i B
FHEWHE ARG BE S, FRAlE N e AR ok ik
FERFIER B K, mE AR R
P ZGR YT T Bog @i iz A=, B AR
RAL$E Smith—Petersen #'H  (Smith—Petersen os-
teotomy , SPO ) \ a4k 5 AR AHEIR B R (pedicle sub-
traction osteotomy,PSO) Fll 4= #E# & K (verte-
bral column resection, VCR), 1] 7 %38 i e
Z RIS S B 6 T S L RE ), A A IR
R /SR iR S TRINIEE R EYE S MRS - §
A RE AT T ARMW KT AL
I B ZHAT TR = B Y, H AT A SR AR
HHEMGE R AT A BRSSP
A G PR ) ek 52 45 Y R R I AR D AR A
N T k2B PP AR BN S A IR A TR R R
7 RO 5 I A e 1Y B VD & A % 2011 4F 9 H ~
2012 4F 9 J, fy = BRF AL M ™ BF 52 % 22 (Scoliosis
Research Society,SRS) 5 AO [H R %4 ki
T T 2Bk 15 ZEH B OS2 b ibE
PERFEARDIGE, TR RTIETENTTE 7444 Scoli-
RISK-17, £ Scoli—RISK-1 7 " [ P b 1 — i1
Z 5 AL B 17 01BN S AE A 0 i
BB AT E AR 17 BT #8E 5P
AR NS J4 5 FE W S8 2 00 WS Mk 0 9 s
Fio30r, LA A0E HARE T N S A8 A S

Department of Spine Surgery,

Drum Tower Hospital of Nanjing University Medical

I ) 2 A PRI R BRI 8 O 25
[ B 22 O BT IS PEF S A S 2256

1 #RE5HE
1.1 x4

M4 Scoli—-RISK-1 3t H FAIF 5% 77 5791, 93 £
PNARRUES - (1) 28 G R 255 (2)4F % 18~80
%5 (3) W2 W R B A B L 32 4 T X A3
T 30— i B — P DX (T T €7 5 L2 ZZ 18], [A)
LG DA R AT R — 4R AE , QD7 stk 1l 2 R 1
By e T Cobb 1 =800, @5 K
MBS RS RERE, OFHRIEA
JG BB AR B R # @17 C7~L5 B =
FE#CE AR # (40 PSO VCR) , @A E &4 th T
B S 200 b F AR, O B
UG S AT AR AR
HEBRARIE N - (1) ARG BE T 5N 58 25 5 (2) il
34~ H A 25 WA sl 0 BB AR S 35 (3) Ak i
R (4) Eh ok 4 S AN R R  (5)3E 3 4
A WA T EHFIMG 5% BT DA HE X
Jifgea 8 5 (6) KA S A PR EORE SR 5 (7) R 22
FLWEE, UKATEFEARE 6 41 W&
M2 () IRAL; (DA BN, RV &MH
A BE TR T A T A Y 18] 194 A TR
BT EHEBIE AR B LA B, 1 w0 Bl A oy
ZIW R EXT R, BE T REE I hd A

5125 (IRB)/E B2 51 25 (EC) It v /9 20 1 [F] 2



6 o AR A 2% AR 2016 AR5 26 55 1 1)

Chinese Journal of Spine and Spinal Cord,2016,V0l.26 ,No.1

P, BTSN AT TEEE I bR e 2Bk —FE AR
Hi'5 (NAU) . A A58 38 R IR B 00E mefil s
FATEMRBIEAR JEEARIE 24 A WHEFHTEOE
T3 S AR U 15 2.
1.2 W5k

WIS W 1, $&WUSE € T o0 e AR
ARG 6 i (22 i) ARF 6 H 24 H) R
JA AR (2 ) RJE 2 4F (22 A ) Wl se
BEDIfE B . I B PR Sl s TRk
T A T K i KA 2 458 3 7 R PP AR B 2H

ARSI AG . (1) D™ Cobb fi1, 3k
SEAEREARIENL X & B A T i
[l 9 ™ ff BE 5 (2) B K JE ™ Cobb A1 (global
kyphosis, GK), 3377 @B FMIAL X 28 F F il &
S0 e A RHAE A4 1) 280 55 R ) i AU AR A T ¢
WAL Z 18] S5 (3) il AR T - (CTPL-CSVL),
uli 57 7 e FAEIE A X R B C7 Y 2k (CT
plumb line,C7PL) ZEH{H ML (center sacral
vertical line,CSVL) Y IE B, (4) MK 1 3 fif
(sagittal vertical axis,SVA), V374V 4 A5 M4
X &R Bills: C7 8y L 5HCE 5 LA rKF iR
2, C7 Sy AAERE S LA N IE 5T

Il PR ) RE PEAR A H A4 - (1) AR B 27
2: 22 Wi 5% (Scoliosis Research Society—22
questionnaire ,SRS-22) ; (2)SF-36 fdt JE I 2 fi] %
(MOS item short form health survey,SF-36);(3)
PEIF A5 B FULPF 43 (visual analogue scale,VAS);
(4)Oswestry T g Bz it 45 %0 (Oswestry disability
index,ODI)

o m

[T ST
B W i i 4L
1 L 1)
cARFERsIEEE -
W N —

PEEREE T RS S y
PERERETEE i
CEEEHEEEET T
.
WY AR s
+ P e

RN AEE L
PEEEE e

i
T

1 BFR G

Figure 1 Research flow

P25 PP AR B A 45 - (1) 36 8 R4 12
A (American Spinal Injury Association, AISA)¥
BEA O AR BEDE 035 (2) AR b2 s A BRECHE PEA
PRI S BT (SEP) T /i L 3 3832 3l i & Fi o
(MEP), At MEP Y5l DLW EE MEP 3 i 242
FIRTARIE , 7R 00 LR TC LA 24 52 i SRR B % B N A%
FIAAET, B sl XU MEP 35 i 5 8K 14 2% ol 4
LT BERT T5% e s AEM 24504, Ky MEP
WM FEAE . SEP Wi v, >4 5 B2 Fe |, P40 I IR
TRERT 50%805 R E K 10% , % BAFTEM 4
Drge i1,

TEANIC SR E ARG K BE VI I R AE (L3
N AN RN N5l oo NN |- S SR ED
IS BR G S5 ME Ry FARAA DT AR BT AR

Wi 15 159 1) 30 o S s ] o o) 8% 25 TR — 2R 3 3
T — KB Be M, T P 25 HE A AR Yy 2
SR O i R ESCHE WA B i R 45
1.3 Sitrik

B R FH SPSS 17.0 SR AT Ge i 24 b B
THE R, vas ROR, ARFT AT KR K Bl 15 B Y
™ Cobb ff1 \GK | Je IR 1h7 S 5 R 18 ~F- 5 175 190 L A
KBNS ¢ #86, P<0.05 N 22548 Giitdi X,

2 BR

2011 4F 9 F~2012 4 9 A A e 347 22 4
NHE Y B/ A ik brie, Hob 5 5] b
V93 ) 2 77 5 B 77 e T 78 2o R B ) 8 1 7 4
B, Ie&IEH 17 BIEBRENARDTE, B 76, &
10 5] ; 4F- 1% 18~55 % (34.6£10.9 %), SoRMEHH:
M 5 B (16 AR BAE ) |, 5 25 A 4 M
HEJG T ETE 4 61, 5 A AR 5 B AR AR PR
1 a7 27 5 € 1 LA W 1 NG g LA
Cobb ff1 51°~97°(78.5°x13.1°) (4 {93 EH &R
b A J o RO B AN U SO A S
) 5 J5 M B B K ™ Cobb 1 50°~112°(71.8°+
19.8°), 17 #i] f # & 9 BT A 58 229 4 4
(23.5%) ,ASIA BHETIRE TR D P, FARK
FH VCR 2 #,PSO 8 i, 2715 Bt SPO 5 il ,VCR+
Z 15 B SPO 2 1], N I E 5 B 6~14 4~ (10.422.6
M) (FE 1), FARBE 200 ~540min  (406.1 +
82.2min); A H Il & 1000~12000ml (4088.9+
2546.9ml ), AR W I35 T8 175 K v A7 B P B AR

Bl 20~26 N (24.3+1.8 N H ). AREMIY



o[ A 2 7 2016 4E4E 26 2855 1 1)

Chinese Journal of Spine and Spinal Cord,2016,V0l.26,No.1 7

Cobb ff B A T ik 2 2l 38 (1=7.639, P<0.0001 ) , ¢
1E R (51.9+18.7) % , A UK B 1 B A UL B & 5 1
£ 5% (1=0.3058,P=0.7617) , ARJ5 5k GK 1t T
ARAT, B IEF N (67.2420.3)% , 22 5 H Gt ¢ X
(1=7.505,P<0.0001) ; AUl ii i 57 I8 A Fp e
K VLA 57 1E 2k (1=0.8384, P=0.2057) . AR J5 7
AR 1A (CTPL-CSVL) Al 5K T SF- 5 (SVA ) ¥ 8%
AR 3 3 (P<0.05),  Fifi 15 19 18] JC B 65 1E 2%
R RRBEVAERe R A (R 2 81 2),

SR 5 TS F A e AR A A Dt A A
VAS P4 BRI i 2 PEREAIR (¢1=18.70, P=0.0220) ,
KRBT AERE R A4f . ARJG ODL AR T ARHT, 22 5
Gt X (1=18.30,P<0.0001 ) , K VK Fifi 17 4 45
R4, ARJ5 SF-36 Fl SRS-22 PE/r ¥#5 A i i &
M (P<0.05), RIRFEDI i B, S RGN 25
TG FE L (£ 3),

KRG CT /R 1 BIRE | BORETEET 0 E AR
(T7 00 i AU A BE Smm) , 140138 B A 48 g
A o o™ 8 2 B0 PSO #RH 7 BeME MR i BE B T,
5 1) 8 3 R a0 G i — 3 PR SR BE D) U
1B B3 JC A A1 B R v W 2 G &
P FEPE A AR5 BRI 20 5 A 2 ity B R SR v DR
12h B HHRE ZARFTKE ), 2 08 F e Ui
[i) 3 3P [ DT 24 (2 B35 AS BB AR BRL/RL
7Bt PSO #8 , RJ5 16 4~ A M1 25 4~ HBE T & B
WE B2 ) 1 6 CS BEARE 6 A LK+
i A&F ([ 52 5 Bt T9~L5,12 47 VCR,L3~L5 47
SPOs, RJ& 6 &~ H C7PL-CSVL 4 38mm)

3 e

NS AE M o™ W e — 20 &2 2 HL Rl AT
B FF SRRk e ) = ALY . A T AR
KA RO AR R BB ) 1 U
(S SN S N TR VSR INTTE R TR e S e £ 581
AR M RERE R AR A K 4 B HiAth R 5t
PR o FARIRTT WA AW B 2Tk, B 7E
9 AE MR | 2 ] F -, D S S il A A i A
HZEAEAR , BI7 LA HEAT PR A RO R HE A Y
SRR WTE | o P A AR R RSB R
P W SR HERHE RS BB S, t T HAAAE
FVEW] A, EL AR A A A AF AR T HEAR
KA RN Z ] 17 ELId |32 A A A ) 2 R
IR 5 [ K Jo) R PR 2L 21 TRt G A 25 AR AT

F1 17HERE-—RAB/MFERBR
Table 1 General data of patient and operation

e prape TR
[t il 5 4y B
Bt Instrumen- A Bt

P B

(%) Diagno- Surgical

No. Gender Agelyrs) o Osteoto-  tation and .
gers S18 my site fusion level ~ #P"
proach
001 22 CS L1 VCR T6~S1 A-P
Female
002 % 26 CS L1 VCR T8~14 P
Male
003 % 35 NS L1 PSO T6~15 P
Male
004 55 DS L1 PSO T6~L5 P
Female
4 L5 VCR,
005 Femal 21 CS Li~14 L1~S1 P
emale SPOs
006 5 48 AS L3 PSO  TI10~L5 P
Male
4 1.2 VCR,
007 Femal 18 CS 1.3~L5 T9~L5 P
emale SPOs
008 % 42 AS L3 PSO T11~S1 P
Male
T11~14
009 Female 31 1S SPO T11~14 P
010 42 DS L2 PSO T8~L5 P
Female
011 43 CS 12 PSO T7~S1 P
Female
02 41 as RS 6rs P
Male PSO ’
5 . T12~14
013 Male 36 1S SPOs T6~15 P
o4 % 23 15 TS gy s p
Female - SPOs
I T10~L3
015 Female 25 1S SPOs T3~14 P
016 7 47 AS L3 PSO T11~S1 P
Male
& - T10~L3
017 Female 33 1S SPOs T3~L4 P

IS, FRR R ALY CS, Je RAEH AN s AS, 58 B M AR
i A 5 o™ 5 DS 3R A8 P R O™ NS, bl 2 LA 3 AR 0T 5 SPO),
Smith—Petersen # 1 ; PSO , ZeHE 55 AR HEM BB A s VCR, 4 HE# 1
AR ALHTE TR P BT AR

Note: IS, idiopathic scoliosis; CS, congenital scoliosis; AS, kypho-
sis deformity of ankylosing spondylitis; DS, degenerative scoliosis;
NS, neuromuscular scoliosi; SPO, Smith—Petersen osteotomy, PSO,
pedicle subtraction osteotomy; VCR, vertebral column resection; A,

anterior approach; P, posterior approach
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Table 2 The measurement results of the radiographic parameters at pre—, post—operation and final follow—up
i
Statistics
- = AR5 ENEEENERS KRBT 5 ARG L
AT ARJE te : :
- . " Final follow— Comparison between pre— Comparison between post—
Pre—operation  Post—operation ) - ) .
up and post—operation and final follow—up
tfE PfE tfH PlE
t value P value t value P value
2 Cobb (®) 78.5+13.1 37.7£17.7 39.5:16.6 7.639 <0.0001 0.3058 0.7617
Coronal Cobb angle
BRRIICOb () 7180108 2508164 2621176 7.639 <0.0001 0.8384 02057
angle
(CTPL-CSVL) 58.4+21.3 18.0+9.4 22.1x£15.4 7.639 <0.0001 0.9370 0.3558
ST 5 () 564+512  27.6£169 30.4217.1 7.505 2202 0.48 0.6344

2 BEL 22 % R MERAEME MR BB AR (L1 VCR) ab ARFTEH AL 4 A IEMIAL 775 ™ Cobb fA 81°,
JAM 105° ¢ RETAHHE CT =& E AR L1 FHEERIE de TARUEFIU £.g ARG 557 ALEM AL X 2l
Cobb ff1 31°,J5 1™ 40° h.i FARJFEFHIN, WIEE AT MW 820GE j k RJF 2 FHYT X LA RN Cobb £ 33°, 5™
420 A5 REF- i LA

Figure 2 The male patient, 22 years old, The revision operation of adult congenital kyphoscoliosis(LI VCR) a, b Pre-
operative Cobb angle of coronal curvature (CC) and sagittal global kyphosis (GK) was 81° and 105° respectively ¢ The
pre—op whole spinal CT three—dimensional reconstruction revealed a L1 hemivertebra deformity d, e The aesthetic ap-
pearance before the surgery f, g Postoperative Cobb angle of CC and GK was 31° and 40° respectively h, i The aes-
thetic appearance after the surgery j, k 24 months later, Cobb angle of CC and GK was 33° and 42°. The spinal bal-

ance at the final follow—up was excellent
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Table 3 The measurement results of the clinical parameters at pre—, post—operation and final follow—up

ERNiv)

i Statistics
KRBV 5 ARG

AR5 5 AR gL

A . G . Final follow— Comparison between pre— Comparison between post—
Pre—operation ~ Post—operation . . .
up and post—operation and final follow—up
tl (¢ value) PfH (P value) A (¢ value)  PIH (P value)
SE-36 ¥P5r (41) 311.0£14.6 32794249  344.3+49.5 2.408 0.0220 1.220 0.2313
SF-36 score
SN (4
VASIER (4) 8.5+1.2 22407 1.8£0.6 18.70 <0.0001 1789 0.0831
VAS score
4
OIS (%) 71.97.5 22.9:8.1 19.2+7.9 18.30 <0.0001 1.348 0.1870
score
SRS-22 ¥4t 2.97:0.8 3.5120.5 3.54+0.6 2.360 0.0245 0.1584 0.8752
SRS-22 score
AISATES)
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BB 98.4+3.3 983433 99.1£2.6 0.0883 0.9302 0.7851 04382
motor score
A T
BRIE 110.3£3.5 109.7£3.5 110.1£3.0 0.4998 0.6206 0.3578 0.7229

sensory score
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