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SR S W25 508 Lol D BE A 52 ]

BRA, NEE, BEH, KWHE, BREX, & B
CHGATITS = NFREE B, PUJIHE 610031)

HE. (B S KHEE MM (congenital scoliosis, CS) HE LATIIRERR A, 81T Cobb FXTLATThAER M. [ Fi% ]
[l JERPE 53 B 2020 4F 10 H—2021 4F 10 A ABEHGA Y 50 FIH0 25 0 F i) CS B i Im IR PR, MRAENIZ Cobb 1, /3 N E AL
(Cobb f1=90°) 30 ], HEEZL (40°<Cobb ff1<90°) 20 ffil. FLELWILLCNELEH . ThERERMITIRES S, RH Pearson IX Spearman
FAXAMEAHT Cobb MXTHALSESE M, (R ] WALERE CIESSH R INREMEXIE R EEIN, EEH B SRR/ N
4 (P<0.05), AEZEGFKIGESELT/A, /2 RE/NTHEH (P<0.05), i e’ ZERTHEL (P<0.05). PLLRFEIHES
AR RREAR, SEA GRS TEe . NUEIIRE SRS RSO B E IR T 4] (P<0.05). MR HTRD], CS B
Cobb IS5 EER/N (LA, LVD, LVS) K&FIKIIRESEL (F/A. efa) RWERHME (P<0.05); CS B Cobb M5RREIEES
IIRESHRE WE ARG (P<0.05). [£5i8] CS Y Cobb fXTUMEZS K K &FSK DR ™ £ 5200, Cobb AR ZE by & IEINAR /N, It
4, Cobb fth2si¥mi /= 5K TIRE, Cobb M SITIREZHIRREEAMIDE, Cobb MMKIIIAEM2
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Effect of thoracic curve on cardiopulmonary function in congenital scoliosis // TAN Kun—yue, LIU Chun—xia, ZHAO Zheng—kai,
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Abstract: [Objective| To investigate the cardiopulmonary function in patients with congenital scoliosis (CS) , and further to discuss

the effect of Cobb angle of the thoracic curve on cardiopulmonary function. [Methods] From October 2020 to October 2021, a total of 50 pa-
tients who suffered from CS were included into this study. Based on the extent of scoliosis, 30 patients were fall into the severe groups with
Cobb angle<90°, while the remaining 20 patients were into the moderate group with Cobb angle of =40°~<90°. The parameters related to
cardiac structure, cardiac function and pulmonary function were measured and compared between the two groups. In addition, correlation
analysis were conducted to search the relationships between the Cobb’s angle and parameters regarding the cardiac structure, cardiac func-
tion and pulmonary function. [Results| Although the cardiac structure and function parameter in all patients of both groups remained in the
normal ranges, the severe group proved significantly inferior to the moderate group in terms of atrial size, ventricular size and diastolic func-
tion, including E/A and e’/a’ parameters (P<0.05) . In addition, both groups got decreased pulmonary function in some extent, and the se-
vere group was significantly inferior to the moderate group in terms of restrictive ventilation function, small airway function and ventilation
function parameters (P<0.05) . As results of correlation analysis, the Cobb angle in these CS patients proved significantly negatively related
to the left atrial size, involving LA, LVD and LVS, as well as diastolic function, involving E/A and e’/a’. Moreover, the Cobb angle was also
significnalty negatively correlated with restrictive ventilatory function parameters (P<0.05) . [Conclusion] The Cobb angle does impact the
cardiac structure and function, in which the diastolic function and diameter of LA and LV decreases with the increasing of Cobb angle. Fur-
thermore, the Cobb angle also influence pulmonary function, the larger Cobb angle, the worse pulmonary function.

Key words: congenital scoliosis, pulmonary function, echocardiography, cardiac structure
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T o PRI A5 0 J5 PR Cobb £ X fili 2 B8 S0 JIE 25
Fy . HRERTFZI .

1 #RETE

L1 A SHEERRE

PARREE: (1) #0i2 CS WLcthmE; (2) LUK
ZONE, H Cobb f=40°; (3) WaRTERE L2514
SRR vt

HERRARE: (1) FAEURMEERIE: (2) B
S RPEOIER: (3) ALHFARL,; (4) AEEIM
BRHET AR (5) BA SN . S IR
R, BT 3 A H AT EIGE R
12 — Rl

(e JE P A S T 5% = A R B e 2020 4F 10 H—
2021 4F 10 AR €S B4, 3650 fIEB#H4F 4 Lik
bR, BAARWTIE . RN Cobb AR, 73 R
JEZH (Cobb f1=90°) 30 i, HEEZ (40°<Cobb ffi<
90°) 20 fi o AT A AR B2 g PR ~p AR B 2 B it
e, A 2 R A
1.3 W57

W B FRER . B RE . B RS R
Bl A BEY T AR X ks, |
JCERBE I 5 390 5% Cobb 1.

fifi FH Philip 7C 8 75 {00 42t .00 Ok 45 49 S T fig 2
B (1) OGS ZSE: Z£BNAE (left atrial diame-
ter, LAD) . #F5KARIIZEZE NS (left ventricular diame-
ter in end diastole, LVDD) . U4 KA ENE (left
ventricular diameter in end systole, LVSD) | 45 iz N 4%
(right atrial diameter, RAD) . £7&N%& (right ventricu-
lar diameter, RVD) . F 3l JJk N 4% (aortic diameter,
AO) . EfizhfikN4E (main pulmonary artery diameter,
MPA) . % [0 f& J2 £ (interventricular septum thick-
ness, IVS) . £ E JGBEJE [ (left ventricular posterior
wall thickness, LVPW); (2) ZEEW4iHEES%0: 4
1l 73 ¢ (ejection fraction, EF) | %5 %5 73 % (fraction
short, FS); (3) ZEZ&FKINGESHL: STk F R
EHE (B W) SEFRMIIEOREEE (A1) [
B (E/A WE) . MBS AR ET s I (e7)
HERGIEE (a7) WE (e 2’ lU(EH) . &Pk
RVE(EHR R (E W) 5 A0 B 4T 5K L 58
£ () WH (E/e).

fi FH4 A St REAS AL I s it D e 24 (1)
BRI PRSI RES 8 M JIMiTE & (forced vital ca-
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pacity, FVC) SZI{E . FVC SEMME/MUE . Bkl
{5 (maximum vital capacity, VCmax) SZ{E . VC-
max 35 M {E/F0 3 {E . il &L i (total lung capacity,
TLC) SEME . TLC SEIMfEATHE; (2) BHEEMRES
HEESHEC: 5 1 AR g il i (FEVL/
FVC) S . FEVI/FVC SSUME/BIHE: (3) <
Re " ERE S 1 IR (forced expi-
ratory volume in the first second, FEV1) SZjli{ | FEV1
SCME/BHE ;s (4) ANVTBEIIRES L MMEF75/25
SSMAE . MMEF75/25 SCE/BHE . MEFT75 520
{6, MEF75 SCM{E/BIHE . MEFS0 SEI{E . MEFS0
SEEY/BUHE . MEF25 SEMEL, MEF25 S/
H; (5) MBS —AMiIREEE (diffusing
capacity of carbon monoxide, DLCO) SZJI{E . DLCO 3£
DA/ HE
L4 Giit0rik

K SPSS 23.0 BAFHEATGE M. R
Xxs RN, GORMR IR, ZHIA] e BCR ST A
A K s BORHR ARSI, SR Mann—whit-
ney U K3 o W2 Cobb 1 FAE#E 7351 5 .0 il 2 REAG:
MFEPRATAR OG0T, BORHR IR0 A IR ] Pearson
FASCAIHT, BERHRARIEZS MG, >R Spearman #k
FSEIMr . P<0.05 A GAR .

2.1 — ek

WIS — ORI 1, B By A KAk
FHEEL (body mass index, BMI) LT HEEH (P<
0.05), i Cobb M FERTHEEA (P<0.05). MZE
HOVPBE S R R TG0 T L (P>0.05)

x1 MARE-MAM (rs) SHE

Bzt EEA (n=30) AL (n=20) PE
iR (%) 24.70+7.34 26.95+8.42 0.322
£ (em) 140.28+11.93 147.73+9.10 0.020
& (kg) 38.68+7.38 49.88+8.54 <0.001
BMI (kg/m®) 16.2622.59 22.80+3.17 <0.001
B (em) 154.03+8.48 154.95+10.09 0.730
Cobb ff1 (°) 129.93+27.22 62.50+18.55 <0.001

2.2 PRULOIESS M 5ThRES B AL

I O IEZE A e 25 R UL 36 2. T R0
S5 K DI REMIMEAIAE IE F B N . SRR D & N
# (LA. LVD. LVS, RA. RV) ¥ B E/NTFrhiEEY]
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(P<0.05), HEEALEEFHKIDGESEEA, el
FENFHEA (P<0.05), I Ele’ i3 KT 4
(P<0.05). PIIRMAE NG ( (A0, MPA), ZEEEJE
B (IVS, LVPW) KW4itiae=% (EF. FS) M2
SIS FEE L (P>0.05),

x2 WALREMEINESH (1) SEK

Bzt HEA (n=30) HEA (n=20) P1{H
LA (mm) 29.23+3.80 32.15+3.00 0.006
LVD (mm) 38.13+3.66 41.90+2.02  <0.001
LVS (mm) 25.17+2.45 27.60£1.50  <0.001
RA (mm) 31.40+3.44 33.95+4.30 0.024
RV (mm) 17.93+2.75 19.60+1.82 0.021
AO (mm) 22.70+3.08 23.30+2.45 0.469
MPA (mm) 19.77+2.06 20.42+1.92 0.273
IVS (mm) 8.27+1.11 8.30+1.08 0.917
LVPW (mm) 8.17+1.02 8.20+0.95 0.907
EF (%) 63.23+3.27 63.45+3.12 0.816
FS (%) 33.70+3.27 34.2022.33 0.558
E/A 1.38+0.33 1.63+0.41 0.024
ela 1.17+0.29 1.52+0.66 0.015
Ele’ 10.65+3.04 9.03+2.08 0.043

23 MANTIRES

PIALI I RES B AR 3. P4 RES A R IR 2
B2 40, A BRI s S eS8 (FVe 52l
{H. FVC SZME/FE . VCmax SE{E . VCmax £
DUAE/FUTHA . TLC SEDNME . TLC SED{E/FIHE) 1
FEMRT P EH (P<.05), FEY FEVI SEMAE .
FEV1 SZlM{E/BHE I AL T BEdH (P<0.05).
FE A /NSOGB D) RE = B0 (MMEF75/25 55 0 {4 .
MMEF75/25 SCME/FHE . MEF7S SE0U{E . MEF75
SEMME/BHE . MEFS0 SEIU{E . MEFS0 SEI{E/ 11
. MEF25 SZi{E . MEF25 S2IE/MHE) . #<
hfetekr (DLCO SZM{E . DLCO SEE/fiitE) #
WEMRTHEYL (P<0.05). PHLMZEMESGES
¥ (FEVI/FVC SZ{E . FEVI/FVC SZ IR/ HE)
2R Jegit e L (P>0.05) .
2.4 Cobb ffi . A5 .CIMESSHY S T BB AH SCHE

Cobb ffi . AF-#% 5.ONEZH) S DI RESELIAR DT
ZER LK 4, CS B Cobb A S ZEREER/N (LA,
LVD. LVS) M&EFIKINGESEL (E/A. e/a) WA TAH
K (P<0.05), Cobb ffi5 H AL LS4 S DI RESEUTE
HKME (P>0.05). 445 RA. AO K Fle B3 IE
FHIE (P<0.05), SHAMSEICAH M (P>0.05).

®3 FAEMINBESH (r+) SHE

R4 EER4
Hhr LEEEL RER
(n=30) (n=20)

FVC SZfE (1)

FVC SM{E/FHE (%)
VCmax LA (L)

VCmax SEIMEATHE (%)
TLC e (L)

TLC SEME/BUHE (%)
FEV1 S3{E (L)

FEV1 SM{E/BUHE (%)
FEVI/FVC SHUE (%)

1.3240.67  2.250.75 <0.001
38.15£15.63 72.85+25.39 <0.001
1.374¢0.67  2.37£0.76 <0.001
39.30+15.29 75.71£25.89 <0.001
249+091  3.79+0.82 <0.001
56.76£16.28 91.44+17.20 <0.001
1.13£0.57  1.94x0.61 <0.001
38.13£16.38 73.02+25.46 <0.001
85.5748.13 82.79+21.29  0.519
FEVI/FVC SEME/BHE (%) 82.02+41.94 87.39+38.97  0.659
MMEF75/25 S3{E (L/s) 1.29+0.84  2.21+1.05 <0.001
MMEF75/25 SEMMEATGHE (%)  32.86+21.05 60.12+28.85 <0.001
MEF75 SIS (1/s)
MEF75 S E/BHE (%)
MEF50 S2ll{E (1/s)
MEF50 SEl (/T HE (%)
MEF25 SZlfE (1/s)
MEF25 S E/BUHE (%)
DLCO SE{E (L/s)

DLCO SZM{E/FiHE (%)

3.01+1.37 4.49+1.69 <0.001
50.83+22.37 78.72+£28.33 <0.001
1.70+1.18 2.65+1.22  0.008
38.46+22.52 65.58+29.38 <0.001
0.53+0.42 0.90+0.47  0.005
25.97+19.83 47.51£25.69  0.002
14.95+7.13  21.64+6.27  0.002

58.27+25.82 88.81+24.31 <0.001

R4 Cobb 3. FREOMELHRINGERIEXME

Cobb £ AR
Eiian

r{H P{H r {8 P {8
LA -0.355 0.012 0.006 0.967
LVD -0.592 <0.001 0.010 0.946
LVS -0.544 <0.001 0.045 0.760
RA -0.230 0.112 0.301 0.030
RV -0.146 0.316 0.202 0.165
AO -0.030 0.838 0.338 0.018
MPA -0.123 0.404 0.248 0.089
VS 0.102 0.486 0.064 0.661
LVPW 0.070 0.632 0.071 0.628
EF -0.093 0.525 -0.159 0.275
FS -0.158 0.278 -0.072 0.625
E/A -0.281 0.049 -0.269 0.061
ela -0.284 0.048 -0.220 0.129
Ele 0.235 0.104 0.296 0.039

2.5 Cobb fi. 4 SHGTIRERIAHOCHE
Cobb ffi . 4F-#& 5 i Ty & 2 A0 56 53 M 485 51 L
5. CS A Cobb M SR MHHTIRESEL (FVC
SEME . FVC SEIME/MHE . Vemax SEMIE . VC-
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max SEIAE/BHE . TLC SEIAE . TLC SE{E/ it
B) . WA ERESE (FEVI LA . FEVI
SEMUE/BE) . /NIEIESE (MMEF75/25 52
MAE . MMEF75/25 SCAE/PUHE . MEF75 SEME |
MEF75 SZE/FHE . MEF50 S2{E . MEF50 SZi]
B/ . MEF25 S . MEF25 52 {8/ 3
). #SINREFEHR (DLCO SZME . DLCO Seilif/
WiHE) SR ENME (P<0.05). Cobb 5 FHIEM:
WA INEES L (FEVI/FVC SE{E . FEVI/FVC SZ
{H/AHE) TCHEE (P>0.05). 4FI SIS
JoMEE (P>0.05), TEWLZE S,

*S5 MBS Cobb AR EMEEMEILE

Cobb ffi AR
EiE 7

r & PfH rfE PHE
FVC SEE -0.680 <0.001  -0.048 0.742
FVC SME/ B HE -0.736 <0001  -0.159 0277
VCmax SE{E -0.693 <0.001  -0.011 0.938
VCmax SEIME/ T HE -0.737 <0.001  -0.106  0.469
TLC SZHE -0.667 <0.001 0220  0.132
TLC SEME/ T HE -0.769 <0.001  -0.103  0.484
FEVI/FVC 52l -0.002 0987  -0.076  0.605
FEVI/FVC SEMI{E/ 0 -0.107 0483  -0.174 0253
FEV1 SHME -0.694 <0.001 0.004  0.981
FEV1 SEME/ M HE -0.731 <0.001  -0.117 0423
MMEF75/25 S -0.545 <0.001 0.060  0.068
MMEF75/25 S /it -0.586 <0.001  -0.066  0.653
MEF75 Sl -0.514 <0.001 0.099  0.497
MEF75 SCill /558 -0.569 <0.001  -0.034 0.815
MEF50 52l -0.494 <0.001 0.105  0.473
MEFS0 S {F/ 1503 HE -0.555 <0.001  -0.003  0.983
MEF25 SEill g -0.549 <0.001  -0.012  0.935
MEF25 SZill /1A -0.580 <0.001  -0.058  0.935
DLCO SZl{H -0.568 <0.001  -0.035 0.816
DLCO SEM{A /i HE -0.624 <0.001  -0.207 0.168

3 3t i

CS & 1 THET ISR A7 5 W LE R AL =4
W, AR KA E R RSN . CS KN
RPN ", SRR TR AR T A
S BREAEASRIESN, CS BETEESIFHA
RGERIHE ", AR BRI, R LB A
TR EBE RS R (EZ80b) o a3, iha
R A o R IR R N S S R R U B
1364

S, DTS i oy BE S0 RS R . Thae . BRAE
WFFEUESE Cobb A K /INA] Xt (& Il D REF= A= 52, (H
K2 Jm bR TR LB AN g, DEOET CS
PR A ARHERR AL BB TE S R 52 . A BRIMI B
WL . Vnl . AR RS, ARG I
W B2t CS BAEVEAMITEN G0 AWFIEUESCTE CS
BE T Cobb MK RERL2E , PRI Y62
1 5 Cobb ff 2 & A 3¢ (#H & R B M - 0.769~-
0.667), X5REEZAIIREE R, [RlEF At
FEUESE Cobb FAAM Sl I REAT SZ HARC, Rk
S/ NV fE SRR RE RS R 2R

ANETFShRERIATSE, Cobb fXHOMELER . T
RE MBI AR X 35/ HL A5 R 58 42— 30 >, WML
Cobb f/ZTE CS B LNEZEH . DI ny b 752 ]
REMIUER, BRI & EIE . PRS00
N 2 J5 ik — W58 Cobb MXTOELZE R . ThAE AT
. CS A H A RO, MBRINERYE
DB O SSF S DI Re R, AR HERR T &I
FERMEDIERI R . AR T B OIS S
BOSFEIEFJEE P, HEEH G ERENEEN T
M, ZRAGHIEEL, FBAHHESHER Cobb
Sk NE (LA, LVD, LVS) SR EMALE,
K R E 3 H-0.355. —0.592, —0.544, E5E CS
FH Cobb F A /INRT X JIE 285 44 77 A= Hp 26 2 B2 11 5%
M, 5E# " K Liang 55 "7 (UBFREE R —3. Mot
Bt Cobb B AT AR BB, X i B 2R AR
HYSEMRER S, TS (%) 6 B 2 AR DR N2 e I P
BERAERER, TSSO AZRR

A A B A A B WA IEESE (EF H .
FS{H) ¥IEHR, XM P8R Cobb /i 5 EF {H .
FS{ETCHI AR, DL 22 =0 4 D BE AN 32 00 ™ A
FERZIR . (HJRTE A /A, e/’ UfE/NF L, Ele
m TS, ZRAGTF R, RIS
Cobb 51 E/A J e'fa’ 5t W35 A, MHEREUr
A R-0.281, —0.284, JESZ Cobb ffi ] X} A2 = &F
SRINRE A —E M52, 5 Li "™ 5 Huh 4 " A 81
FELER—E . WEAWTIE B O™ £ il sl ik R34
T &R AR, Al Cobb 155 Al B bk R 2[RI A7 AE h
SEFHOCHE . RIBFZASIRUE AE 0 A R AR s B A
SEEAT O RERREAR AT 7855 M B 0 B e an ARG
MAE—E Sk & FIDIREREAR. 25 1, FAEM b
RERISE I — 7 T2 B T Il RE 2 S 2 KRR
ILAE BT 4k & WG Bl Dk 38 =, 55— 5 T2 T 1 e e
TEXFD e A BRI, WA RIVER, ST
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HEER AN R AT BRI REZ B

Zi LTk, TEBRSME Y | PR,
HEBE Cobb M{/3JE CS HMIDIBERI L FIIN R, Cobb
fBoR, BEIREMEE TIIRE . NI R KR EY)
RERUBLZE . A, HAfEBE Cobb AL n] XA Lo JIESS
FYF=HE SR, Cobb fMOR, 7o b I NAR#UN; R
& Cobb fX O HEN A I RETC I i, (H2e%)
FEEEFIRIIRE = AR
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