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Assessment of lung morphology in adolescent idiopathic scoliosis following posterior spinal fusion by three-dimensional
computed tomography Fu Jun, Zhang Yonggang, Shi Xinge, Liu Chao, Zheng Guoquan, Song Kai, Dong Tianxiang, Wang
Yan. Department of Spinal Surgery, Chinese People’s Liberation Army General Hospital, Beijing 100853, China

[Abstract] Objective To evaluate the changes in the lung volume, lung height, convex to concave lung volume ratio and
pulmonary cross-sectional area of apical vertebral plane after posterior spinal fusion and to further analyse the relation between
postoperative lung volume and pulmonary function. Methods From April 2009 to August 2013, a total of 30 patients were in-
volved in this study. There were 9 males and 21 females, whose age ranged from 11.3 to 18.0 years old, with an average age of 15.7
years. The Risser sign of the subjects were 11 Risser Il[, 7 Risser IV, 12 Risser V, while the Lenke’s classification were 19 Lenke
I, 4 Lenke II and 7 Lenke IIl. All scans were obtained during deep inspiration breath-hold in supine position and performed
both preoperatively and a week after operations. Then, we used Syngo software to manage the computed tomography scan imaging
and to calculate the lung volume, the lung height and the pulmonary cross-sectional area of apical vertebral plane. Results  Left
lung height increased from (21.4£2.6) cm to (22.6+2.5) ¢cm postoperatively. Right lung height was (21.9£2.1) em while it increased
to (22.7+2.7) ¢m postoperatively. The pulmonary cross-sectional area of apical vertebral plane decreased to (223.1+38.4) ¢cm’ post-
operatively. Left lung volume, right lung volume, total lung volume and convex to concave lung volume ratio showed no statistically
significant difference. The changes in left and right lung height and the pulmonary cross-sectional area of apical vertebral plane
showed no significant correlation with patients® sex, age, Lenke’s classification, Risser sign, and the correction of predominant tho-
racic curve or kyphosis angle from Ts to Ti.. Conclusion  The current study demonstrates the changes in lung morphology in AIS
patients a week after posterior spinal fusion. It shows that lung height in AIS patients immediately increases postoperatively. How-
ever, the postoperative lung volume shows no statistical difference.

[Key words]  Scoliosis; Adolescent; Spinal fusion; Lung; Imaging, three-dimensional; Tomography, spiral computed

/AR & S D™ (adolescent Idiopathic
Scoliosis , AIS ) s B HE M rp i i WL 2R A, R BN
=Y (AR IR , B R 0% (10~
16%), HAEHEmRIZERE] 1A p s/ i,
WA HERHEAS A BR84S T A b AR 7T, R

DOI: 10.3760/cma.j.issn.0253-2352.2014.05.004
VR FAAL: 100853 Ut MF 4 B BE e B R B BE B P AR AR
EAEVER KK NI, E-mail: zhangyg301@hotmail.com

B A X RFT ARG KA A% 4065 b 5LE A4 & p4E3K
Email: gktougao@126.com #,7%:022-28334734

http://www.chinjorthop.com

2 AR W IE 5 | i ) R e 0 A XURS: #2318 i
AIS B HE R N E B A FE T AR H N Z — B 1E
TG TE AR £ ) JEC , ] e KT e 2 2 e i 5 Y
fiii et .

ATS S i P 1 Rl A 14 s ) BEATE 5 —
ELLORAR A E A R R, 1240 1k,
KT ATS (A e A T Bl 2 B IE TR S 19
il £y RE A 2 BT 58 AR 5835 , b ATS S AR

Wk 28 :300211
45 #:022-28241184



526- P B R4 2014 4F 5 465 34 4555 510 Chin J Orthop. May 2014, Vol. 34, No. 5

it Ly L R il P i ) R e 4 2 S, R B 20 g it
IR ARRIIRAR , 10 B 7 40 1) 283 A i )y R TR Bt
I PR 0 e AN T TG S AN ] B 5 2%, B B I el
3 A UCE A RN R AISEBREFTIEAR
Tl 2 R E 5 AN R 6 4> H B 177 B il %
FUSARET LB AR G T4 . Bar, FR sk
KT ALS B e I P 18 il B 6 T A s it T 2 el A
A S FEAR > 1 HLAR 5 il 25 A 5 il D e 22 [R] 11
KA MTCH FAIE o

ARG [l JB P 23T 46 TF- ARG YT 14 30 i) 75 /4%
AIS B E FARATAAR G 1A ) =48 CT R A
FH =4 CT 99 Je — 4 5 @ BPE 0 ALS B3 TR
Je BT AS PEA T A 2, B A7 T (1) FILH =4
CT VA AIS F8 A i PN 11 8 il B AR R I 2
Jiti e R OO P T R G T R R T 0/ T 0 i 2 R L
AR AL, RIS A AR 1k 5 (2) 430 AR Ak v e /A
Ktk 5 (3) BE— BT AIS BB BIE A i 2885 i
REZ K FR o

"B ERFE

— WA B HERR AR

PAFRE : (DBRIZ R D AERE R B A
A M2 328 sk 25 R RS 5 (2) 178 R o 6 P9 [
TERLAA s (3)ARATHIA S5 HE A SR 7 7 B FE K X
LA (O ARATEHE &K =48 CT i, R EHEHE =
Y CT 45 130 BBl AL 35 52 3L 1 B B 5 (5) AR E AR SC
FIE IRIER .

HEBRPRAE : (1) A= TR 25 () BB
SR it D) 68 (%) L Ah B 05 , 200 e L P il s il
SOV R g 26

=R

H 2009 44 H 2201348 A , R Be th ALY
A TAEFR S0 ALS B E B A5 I [ il G AR 2
325 ], $e _ERARvEILAT 30 4] H N ARBFSE . B
914, 4z 21 14i] ; 4E 18 11.3~18.0 % , V-3 15.7% . Len-
ke 2370, T RS 194, T AL 44, T AL 7 1 ; Risser fiF : 3
1], 476,59 1201, EWIEHY Cobb fA T
-4k 58.8°+ 13.8°(41.3°~95.0°) , R J5 F-¥ K
11.6°+ 7.8°(1.9°~23.2°) , V- # 5 1E %y 80.3% -
Ts~Tw Jii 5 Cobb fI AR HIF- 144 28.9°+ 11.0°(17.9°~
40.0°) , RJ5 -4 25.6 °+ 8.6°(14.6°~32.1°),

= HECT I

FEFRBEA TS B& PN [ 5 AR ALS SRR
HIH L T B A 2 K i =4k CTHH A, LU T30

AR RETAH R BIL4065  FEFTFIESH R
Email: gktougao@126.com 3% :022-28334734

http://www.chinjorthop.com

FEMEM )T A5 FIHE 5 AR Y 5[], 4 o A 5 MR R T
AHERAME . SR, XTF ALS B R 5 RIA i 2
DI REA 3 B X 2 KA PR BEME = LR T B A AT D
ZEmf, TR 1A FRRAT A =4 CT 44,
T TR O B AHE = AR ET RO HENA , (8 T\ = 4E =5
(] £f3 BE L5 B A 5 AR T (A2 Ry 1] .
ARHTFIA ST 1 CT KA B2k A 6] — 5 7l 1 3l 40 HE
CT (SIMENS Samatom Sensation Open, J=% 1.5 mm,
JZEEIHE 1.5 mm, 28 B FL S 80 k V), F19 28 o A1
FIMAE I DR TR R

VO i A2 S I i 5 v

W P A A U2 CT 8 A% 2 AR
U AR 25 F0 Syngo BR1F 1 A il = 4EARIAL,
Syngo H 1 1) % {57 F1 T BE 73 5] 4 - 484~-1024 HU
(hounsfield units ) , 7€ 7T (37 F1 T T 14 2544 M J] 1]
(R BRZH 2RI N R I A8 AN S 52, B S il 17%) =24 o
AR | i A T — AR TR AT LM 22 A i 1Y)
SER LA (K 1a) o Syngo FAFHR A AT e 5 1) — 4k
BEHYSE BN i 5 T 2R 1 22 /D T LR il 2 A il s 2
R T A

() THUME - T i e AR ) 0

FESERNTIER SN IR DA IER L2 E N
HE A% sh B AL 985 R Syngo B4 i 1
T H Kzt b i B 52 0 R AT R I, JFAR
i Syngo AP THR A S5 B, 1R B 52 A TR RN Sy
AP~ e R A AR (P 1) o

() i 2 R g

TERHR A Syngo B7F b i J8L I TR, X 4
JZ2 CT 0 fili ] 52 24T V8 1, SR 0 i aa o i
537 B SRR, TR e R il T SRR By S
FR(E 1) o 5 Syngo B e P 5 1 S 000 il , TR
LR R A D IR FR(E 1d)

(=) i g P )

ABIFFER i BE 1€ SR < 7E CT 43 iR T
PR B B2 2 il IS T 2%, ) Syngo B #1155
HH BT RS2 IR R A il e HE (18] Le) o PRI  ASBIFSE A
FIA it 2 P85 3 L T I e v B

. Geit ot

K SPSS 16.0(SPSS 4w, 36 ) Ge iR A a it
PGt oM, AR EE LA (s ) 27, AR AT il
ARt v o 000/ TR i 7 R L AR TUMEE Y- T il
BT AR A AR P C R ¢ G256 5 AR i it v 82 R T
- TR A AR ) ek g SR S AR RS | Lenke 7
AU Risser fiF . FH025 157 1E LA S Ts~T J5 1™ Cobb £
% :300211
5 A:022-28241184



-527-

Bl =4 CTHRAMMIES Y250 o Wi —=4Em @B g, QST MEImRIES b T R e AR A - 3 (0 5¢

JE PR T T R A o SUA BRI« C'T B2 F1 30 A AebR e b XU iy (5%

d AR AR A

CT W2 p R LB 5 e IS B SORRIRTE L, 19 Y S ZR ARG I 26 B T A CT W2 4340 2 R 1 8 I B A

WFFE Al e

9 1 B AR A 23 AR 22 T [ 20 B A 36K =
0.05,

# =X

— AR P Rl TR I S
SR AL

(— )il B

AR 22 0 il v R (21.4+2.6) em, RGN
(22.6+2.5) cm; A MU= BETFARHTN (21.9£2.1) em,
ARIGHINZE (22.722.7) em, AIS HEA FE T 8% P4 &
E R A A iR A il v B 2404 I S g vy, L2
SAGIFE L (P<0.05,% 1),

() Bt 5 R R s A TN i 75 R

ARGl FLUN (966.4+301.1) em®, KRG K
(953.2+274.3) cm’; A5 ) fiti 25 AR 1/ A (1099.5 +
294.3) em®, RJ5 A (1070.1£210.1) em’; BT AFAA
i A (2089.0+556.1) em’, R J5 My (2045.8 £455.6)
e’ s /M 25 AR HE AR TR 1.167+0.178 , R S50
1.172+0.247, AIS F A5 1% 4 85 flvs T AR

B A X RETTE R MAHEA065  F 48 A &5 53
Email: gktougao@126.com #,7%:022-28334734

http://www.chinjorthop.com

Je ZEM At 2SR A i 25 L i 25 R A B ™ A /1]
Mt 7R L Y 22 S 8 Tege it 5 (P >0.05, %6 1),

A 3 925 Cobb £ 19 I/ INEEASBIFFE T Y 30 151)
HBEIY NP 7S Cobb £ < 70°(22491) , 25
Cobb i = 70°(8 il ) . PN F- AR5 Ml 25 B LA
EIR LR 2, NG BT B 45 S v DA T, P H S
S B N [ Rl G AR 22 A B S it S AR
2R TG E X (P>0.05,%2),

(=) TOUME Y- o M e 4 T AR

I T THUAEF- T i T AR Ay (232.9443.6) em?
ARJFI/NE (223.1£38.4) em®, AIS [E B A5 #
[#i] 2 15 AR i TR~ T i 488 o AR T, L
A G2 E L (P<0.05,% 1),

PSS T

AJG A G t2E 3 ) 3 Ag b 22 il
e BE A i R AR TR - T P A A e AR, FRATTR
B30 5 3 O PE R AR | Lenke 37 | Risser fiF |
FE A 1E DL Ts~T o5 ™ Cobb IR IEZEAT T
IV ESWCI VSR
B 2% ;300211
A5 A .022-28241184



-528- P B R4 2014 4F 5 465 34 4555 510 Chin J Orthop. May 2014, Vol. 34, No. 5
1 3000 AIS BE FARATE MITEAFSE L (+s)
e , e e , . - LA TR
i H AR (em’)  AMER(em’)  BIER(em’) S (em)  AHEE (cm) R AR (em?)
AT 966.4+301.1 1099.5£294.3  2089.0+556.1 21.442.6 21.9:2.1 1.167+0.178 232.9+43.6
A 953.2+274.3 1070.1£210.1  2045.8+455.6 22.6+2.5 22.7+2.7 1.172+0.247 223.1+38.4
) 1=0.371 =1.134 1=0.685 1=3.744 1=2.581 1=0.120 1=2.596
SN}
P=0.7136 P=0.2660 P=0.4993 P=0.0008 P=0.0152 P=0.9051 P=0.0147
Fz2 EM9E Cobb i < 7045 = 70°4H ATS & T AR T 52425000 F ik (s )
S FER AR (em?) FHtZAEF (em®) BAAF (em®)
L
AZH(2241)) BZH(8%1) AZH(2241) BZH.(8]) AZH(2241) B4L(815))
AHT 1007.3+310.6 831.8+238.7 1142.6+281.2 1002.4+313.1 2165.6+544.5 1848.2+562.7
FNE 964.9+260.8 914.7334.6 1104.9+210.6 1031.9+174.7 2073.3+447.5 1959.3+506.1
giHE 1=1.230,P=0.2317 1=0.832,P=0.4375  1=1.428,P=0.403 =0.1674,P=0.4375  1=1.383,P=0.1812 (=0.736,P=0.4893

1 A 4R FHIES Cobb 1 <70° 883 B 2H 4 32025 Cobb F1=70° 8 %

(—) AR Ze il BE A2 AR R Z2 T8 [l H 73 By
M3 FTLIFE H, ALS B AR S5 A0 if e BE i A8k
H5HEERED R Lenke 705 | Risser fiE |, 3 g 25
55 1E DL S Ts~To J5 1™ Cobb £ 97 1E TG HH & A9 #H 5
P, %50 P {EF> 0.05,
F3  RJEZchiE AR Z 5Tl H 43

S8 il bR i PAE

BT -1.6620  5.0761 0.3274 0.7466
el 0.7364  0.8507 0.8656 0.3965
AR 0.1154 02979 0.3874 0.7023
Lenke 7378 1 -0.6578  0.7298 0.9014 0.3776
Lenke 73712 -0.2890  0.7627 0.3789 0.7085
RisserfiF 1 -0.3415  1.0216 0.3342 0.7415
RisserfiF- 2 0.0138  1.1507 0.0120 0.9905
T~ToJaM Cobb i 0.0421  0.0453 0.9293 0.3633
F 975 Cobb -0.0398  0.0349 1.1419 0.2663

11 : Lenke 43 %1 | Risser IEY) )@ T2 PR i, ARG EH h 547 24>

DL b 7R i B0 1R 2 52 T 22 oM 1 U A B 35 1 A

(OARJa A e B ARy Z2 5Tl A 43 B

ALS B8 AR5 A5 il v B2 0 284k 5 S8 i v )
A% | Lenke 43 74 | Risser fiE | 3 6 25 9 % 1E LA ¢
Ts~T0 5 I Cobb fBF IE AR AL /3T B, AIS &3
A5 A Tt BE AR A 5 IR 45 SRR A B 1Y
FHOCHE (P> 0.05,%4)

(=) R TOUME-F- 1o it 8 488 i AR Ak Y 22 5 [l
94538

ALS SR 5 THURE Y- T A Bt A A e AR A2 A
HE RO AEEY | Lenke 437 | Risser 1iE | 32 1425 (1

AR RETAH R BIL4065  FEFTFIESH R
Email: gktougao@126.com 3% :022-28334734

http://www.chinjorthop.com

R4 RS AR Z2 T 1A 7T

2 e ARifER 2 PAE

I -3.5217  4.7987 0.7339 0.4711
i -0.2087  0.8042 0.2595 0.7978
AR 0.1710  0.2817 0.6071 0.5503
Lenke 7371 1 -0.4195  0.6899 0.6081 0.5496
Lenke 3712 -0.6948  0.7210 0.9636 0.3462
Risser fF 1 -0.0236  0.9658 0.0244 0.9807
Risser it 2 -0.6046  1.0878 0.5558 0.5842
To~ToJiriCobbffi - 0.0261  0.0428 0.6103 0.5482
FHG Cobb £ -0.0681  0.0330 2.0641 0.0516

(P¥1>0.05,%5),

RS OARJETIUHE 1 it e v AR AL AL ) 228 1A 7 A

ZH fliitHE iR 2 P{H

I 30.0678  56.9801 0.5277 0.6032
e -17.5425  9.5496 1.8370 0.0804
AE -3.1325  3.3444 0.9366 0.3596
Lenke 4344 1 43477 8.1919 0.5307 0.6012
Lenke 73712 -6.0031  8.5612 0.7012 0.4909
Risser i 1 153223 11.4678 1.3361 0.1958
Risser il 2 -49138  12.9169 0.3804 0.7075
To~TeJi Cobb ffi - —=0.0073  0.5085 0.0144 0.9886
FHT Cobb £ -0.2117  0.3915 0.5407 0.5944

oo

— ANJEMIESRZE
WR %% :300211
15 A.022-28241184



rhAeE R 2R 2014 4F 5 H 45 34 45:%5 5 ] Chin J Orthop. May 2014, Vol. 34, No. 5 -529-

AFFFE R F = 4k CT RS B AR S AR R
i 2 L i R v AR 2 R PP A ALS FRE B AR
% P4 1 5 il TR A IS MR S AR e . FRATT A B
AR B ZAUSRIE T ALS B AL A I F 38 0 1T
IS 14 25 (< 0.05 ), T L TUME S~ 1 54 A s 7 v
ARBT A W s (P< 0.05) 5 SR, il 28 BRI
o A/ T il 2 R B AR AR U TE e T2 (P>
0.05) o 3K 158 BH Jili 76 J5 4% P9 1 il R S5 A B 2%
AR, (ER AR 2SR B AR AR B X

Adam 25 F =4k CT AR 2 H R [ 43
BT 28 51 ATS B35, K BTG S i 2 LA 2 ™ /1]
i 22 B LG 5 1E 5 N HE A A it 2# 3 o Chun
SDIRIESE T 99 15 e (77 () TCAE AR AY ATS B 22
18] L X BRI 48] ), I S HA0 it 225 R b 0] it 7 AR
VD, ARG 45 S s o A/ A ik 5 AR L
4 1.167+0.178, 55 Chun 5™ [ RFFE 45 S (/1M1 4in]
i AL A 1,182+ 0.116) [ , 2 B4 22 E X
(P>0.05) 3XUaBAANIE S A A2 ™ i, 47 F e
P G v 14 7 e 349 g RBEAR g XS T i %) 5 i
iy N8

= AR I A AR A D BT

Johnston ZE2 434 T 858 14 AIS £ & AR Hij A4 it T
e SEE ™ ERE RSHRIT U Z R OC R,
g I R AR A A D R B i () AR B 5 32 125 Cobb £
IR I IE A KL T~T 2 J5 ™1 Cobb F 7 ¢, 551k
WA TG B AR G PR . B ATS #2255 19 3 125 Cobb £
RS | IR TR T 168 ™ B LA B2 Ts~T oo J5 1™ Cobb £
N AR A Al ) R 25 5 T ELAR B S BBy i
AIS BB I DIRE LA A TR T I R 2%

FRATTXF ALS R A S 2 i 8 B A M v B AR T
S T il 48K T AR 1 AR Ak 43 Sl 5 R B AR
i . Lenke 73 % | Risser fiF . 3 1825 A9 85 1E LA X Ts~T
J& 1™ Cobb M8 IEFEAT T AHRE ) Z T8 [0 H 437 , 25
BRI 3N A bR AR S EiR & SHE T .
PR SENE . SR, ALS JBE A S il BE 3G, AR S
U S T 174t e AL S 0 /L il 25 RRUE R
Je ARTCAEAL , X UL B ATS HBE A5 i A p AE L 1
JEFERBUE , 58 AR 28I B0 GG, B ALS J
AR5 W TE 25 B el A8 55 B PR AR | Lenke 43
A Risser fiF | = M 25 A0 K57 1E K B HE 5 14 9857 15 TG AR
Kbk

= ARIGIEFR ST seZ A 5C R

A SCHRARIE ALS AT T AN A AT S I il
B ARG 3~6 4 H I T aE4E 22 , 1 B ARG 12~24 4

B A X RFT ARG KA A% 4065 b 5LE A4 & p4E3K
Email: gktougao@126.com #,7%:022-28334734

http://www.chinjorthop.com

HGEBKIZ ", Vedantam 554t 1 47 476
FEJE TR OS5 R I AR ) 1 ALS SR 7EAR IR
Wit )5} B i TE B (forced vital capacity , FVC)FZE 1
b H 1S 4 (forced expiratory volume in 1 second,
FEV1) (2 X5 ELHE 0, {E 5008 A 53 b5 AR HE R
2GR L, R, Kim & BV 1 139 4]
T AL IS N [ 5 T % B A B RS 2 4F AIS FR 1Y
I IRE , AR5 2 45 I £ 2 It D 6 14 2 X6 (R0 F5 0 1
oA B4 . 53— 5, Demura 55 15
T 1S4 BIAT AT I PN T2 il AR B ATS [, &
ARG FVC . FEV1 HLE i & (total lung capacity,
TLC) [ 266 B A 4 v, AH 2, BONAE & 3 He i 28
TG4 X, X 5 Kim %5 B S5 IE A o

Chu 25 F I 81 25 MR EORBFSE 1 ALS 55 fili
2R M B AN Uiz 2 T SRR A AR AR 4
SR it s AN I W Liz sh e 8 AR B N TR il R
J& 64 A A BGE R VIIRILZ 3 T 14 55 P )5 8
Vi T IR, M A K R & — e JLEE I 15
(8L A HETEM.

Hi s, FATTAT DABE— DR ALS B85 B AT 5 i
P [ il AR I A AR S I D RE Z I Y SE &R o R
J BV 220 ¥ Pty R DARR , BV it e v 3 4 i 28 R
AR ., 2RSS 6 D H it THIE 5 Y
P i A2 3 1 39, M P O P AT, B AN R Ry
i R AR LIz Sk , X AP BRIt DD RE S5 AR HiTAH
Rl RIS A . ARG 6 B 24F
BT Tt R JIL3Z Vi 1 B F ) e G it 17
L 1 T TR O, e SW A It T B 8 2 ik

P AR R Z AL

AR FEANAAAELL A R Z AL (1) =4 CT 4
Xt ATS SEE BT , A5 A A ATS S
ARIGHT =4 CT R A A Al THFSE, T2 AIS
BE ARG RIA B2 T BEP T RN X Lk A5 1 BE
HES MRARET & ALFTE N 22 , =4 CT i T M =4
£ BE WL AHE S ARURET R A7 B A5 18], LA PR A
AR ETAE A HERR RN A o (2) A BFSE Bk Z
ALS FB A8 I % PN T 5 il B AR S K I BE DT Y =4 CT
FZE R, K TCEE P ALS SR E AR5 I IR A8
Az

ML RATH BTSSR A T AIS 5
FEJS BN [ E RS ARG 18 2840 Bl 285 1 ko2 I 5
AR RAZS H . ALS BB S BE N [ E Rl G R
Je BV T RS 224, B it 28 FRIC A2 AR
I Ay it s B
¥4 :300211
5 7:022-28241184



-530- P B R4 2014 4F 5 465 34 4555 510 Chin J Orthop. May 2014, Vol. 34, No. 5

& % X W

[1] Weinstein SL, Dolan LA, Cheng JC, et al. Adolescent idiopathic
scoliosis[ J]. Lancet, 2008, 371(9623): 1527-1537.

[2] Newton PO, Faro FD, Gollogly S, et al. Results of preoperative
pulmonary function testing of adolescents with idiopathic scolio-
sis. A study of six hundred and thirty - one patients [J]. J Bone
Joint Surg Am, 2005, 87(9):1937-1946.

[3] Johnston CE, Richards BS, Sucato DJ, et al. Correlation of preop-
erative deformity magnitude and pulmonary function tests in ado-
lescent idiopathic scoliosis [Jl. Spine (Phila Pa 1976), 2011, 36
(14): 1096-1102.

[4] Kim Y], Lenke LG, Bridwell KH, et al. Pulmonary function in ad-
olescent idiopathic scoliosis relative to the surgical procedure ] ].
J Bone Joint Surg Am, 2005, 87(7): 1534-1541.

[5] Newton PO, Perry A, Bastrom TP, et al. Predictors of change in
postoperative pulmonary function in adolescent idiopathic scolio-
sis: a prospective study of 254 patients| ] |. Spine (Phila Pa 1976),
2007, 32(17): 1875-1882.

[6] Lonner BS, Auerbach JD, Estreicher MB, et al. Pulmonary func-
tion changes after various anterior approaches in the treatment of
adolescent idiopathic scoliosis[J]. ] Spinal Disord Tech, 2009, 22
(8): 551-558.

[7] Jackson RP, Simmons EH, Stripinis D. Coronal and sagittal plane
spinal deformities correlating with back pain and pulmonary func-
tion in adult idiopathic scoliosis[J]. Spine (Phila Pa 1976), 1989,
14(12): 1391-1397.

[8] Lenke LG, White DK, Kemp JS, et al. Evaluation of ventilatory ef-
ficiency during exercise in patients with idiopathic scoliosis un-
dergoing spinal fusion [J]. Spine (Phila Pa 1976), 2002, 27(18):
2041-2045.

[9] Pehrsson K, Danielsson A, Nachemson A. Pulmonary function in
adolescent idiopathic scoliosis: a 25 year follow up after surgery
or start of brace treatment| J |. Thorax, 2001, 56(5): 388-393.

[10] Wood KB, Schendel MJ, Dekutoski MB, et al. Thoracic volume
changes in scoliosis surgery[J]. Spine (Phila Pa 1976), 1996, 21

AR RETAH R BIL4065  FEFTFIESH R
Email: gktougao@126.com 3% :022-28334734

http://www.chinjorthop.com

(6):718-723.
[11] Chu WC, Li AM, Ng BK, et al. Dynamic magnetic resonance imag-
ing in assessing lung volumes, chest wall, and diaphragm motions
in adolescent idiopathic scoliosis versus normal controls [J].
Spine (Phila Pa 1976), 2006, 31(19): 2243-2249.
[12] Chu WC, Ng BK, Li AM, et al. Dynamic magnetic resonance imag-
ing in assessing lung function in adolescent idiopathic scoliosis: a
pilot study of comparison before and after posterior spinal fusion
[J7.J Orthop Surg Res, 2007, 2: 20.
Adam CJ, Cargill SC, Askin GN. Computed tomographic - based

—
—
(95}

[l

volumetric reconstruction of the pulmonary system in scoliosis:
trends in lung volume and lung volume asymmetry with spinal
curve severity[ ] |. ] Pediatr Orthop, 2007, 27(6): 677-681.

[14] Chun EM, Suh SW, Modi HN, et al. The change in ratio of convex

[

and concave lung volume in adolescent idiopathic scoliosis: a 3D
CT scan based cross sectional study of effect of severity of curve
on convex and concave lung volumes in 99 cases|J ]. Eur Spine J,
2008, 17(2): 224-229.

JEIFRG, XUSEUR, ARERW, 4. o AR P Rr A M A SR
ARJEIiEeAE ) ). hEEE @SR, 2010, 24(1): 23-26.
Vedantam R, Lenke LG, Bridwell KH, et al. A prospective evalua-

[15

—

—
—_
=)}

=

tion of pulmonary function in patients with adolescent idiopathic
scoliosis relative to the surgical approach used for spinal arthrode-
sis[J]. Spine (Phila Pa 1976), 2000, 25(1): 82-90.
[17] Kim YJ, Lenke LG, Bridwell KH, et al. Prospective pulmonary
function comparison following posterior segmental spinal instru-
mentation and fusion of adolescent idiopathic scoliosis: is there a
relationship between major thoracic curve correction and pulmo-
nary function test improvement[J ]? Spine (Phila Pa 1976), 2007,
32(24): 2685-2693.
Demura S, Bastrom TP, Schlechter J, et al. Should postoperative

[
—_
o]

(il

pulmonary function be a criterion that affects upper instrumented
vertebra selection in adolescent idiopathic scoliosis surgery [J]?
Spine (Phila Pa 1976), 2013, 38(22): 1920-1926.
(ki H 481:2013-12-08)
(AR S - EH )

¥R %% :300211
15 A.022-28241184





