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[ Abstract] Objective: To investigate the effectiveness of paired inspiratory and expiratory quanti-
tative CT parameters in evaluation of clinical symptoms and pulmonary function in patients with chro-
nic obstructive pulmonary diseases (COPD). Methods: The study population were randomly selected
from outpatients in our hospital via questionnaires. 205 participants underwent biphasic low-dose volu-
metric chest CT scan at full-inspiration and full-expiration phase. Emphysema index (EI),air trapping
(AT),mean lung density (MLD) and total lung capacity (TLC) were measured on CT densitometry.
The COPD assessment tests (CAT) were completed on the same day. Pulmonary functional test
(PFT) parameters were also obtained,including forced expiratory volume in one second percent pre-
dicted (FEV1%),forced expiratory volume in one second to forced vital capacity ratio (FEV1/FVC)
and residual volume to total lung capacity ratio (RV/TLC). The correlations between CT measure-
ments and symptom scores,as well as the PFT parameters were evaluated. Multiple linear regression
was used to analyze the correlations between them. Results: CT density,including EI, AT and MLD,
significantly correlated with symptom scores (r=0.220~0. 293, P=0. 000~0. 005),as well as the
PFT parameters (r=0. 320~ 0. 730, P<C0. 001). EI exhibited the strongest correlation with CAT
score, while expiratory quantitative CT parameters exhibited stronger correlations than paired inspira-
tory CT parameters with the PFT parameters. EI is an independent influencing factor of CAT scores,
FEV1Y% ,and FEV1/FVC respectively. AT is independent influencing factors to FEV1% ,FEV1/FVC
and RV/TLC,and the contribution of AT is greater than EI for every PFT parameter. Conclusion : In-
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spiratory CT parameters of EI are independent influencing factors of symptom scores, whereas expira-

tory CT parameters have greater impacts on PFT parameters. Paired inspiratory and expiratory quanti-

tative CT may well reflect clinical and functional status in patients with COPD.

[Key words] Pulmonary disease,chronic obstructive; Quantitative evaluation; Respiratory func-

tion tests; Tomography,X-ray computed

18 4 OH. ZE 4 Jifi %< 9% (chronic obstructive pulmona-
ry disease, COPD) J& —F UL %) LAHF 22 It 32 BR by e
AAE AT 57 RIS A » B8 I DR A AR 0t B BB 45 A B
AW RS . CT 2 5k 43 BT e 62 52 418 il 3 25 1 4%
A% LR o B2 W S o P, i R i 4R R COPD i
FERATT . A6 CT & & 45 il 2y BE A ¢ M BF 58 4%
250 5 ARRE R AH 56 M BF 5T g A 6 FIEAH CT
L5166 RAE IR S TR e A Rl TR AU UM CT
A B 2O Tl R AR 5 it D) RE 52 i 2 A5 AR AL o A
FrRV .

MR 57 %

LB E PR

LRI RS VR I R AF T8 R A5 Be AR DF SR AR 2 A &5 1
A S 13-F-7) . B4 Z i ETES 5 AT
BB mas & gl 45, 2013 48 6  —2018 4£ 5 JJ
A Y e PR IR T2 [ A il 2 RE A 2 O e A
4., 2 REAG P B ZE % il % 5 42 3R R I (Global Initia-
tive for Chronic Obstructive Lung Disease, GOLD) i
COPD 2 Wibp i AR5 40~80 2 5 fff I S < 4 5K 51
Ji FEV1/ FVC {H<<70%: B
550 URL BT R AHH G i 22
A I 1 T PR B A O K R R L Wi
S0 DRI RE o HERR AR - S TG
B PR M bR A e E
W12 2% G0 95 s » 0,456 Jili 98 L il 45 A%
Jits ) J5 % 45 5 R8T 0 I A
Pl . i BE AL COPD Iifi IR

2.CT AT %

1 64 HE CT 4L (Light-
Speed VCT.GE EJ7) {74 il 5L
CT kudr. HEMEM. TTFH T 5
P, CT K A 5 A7 P 0 S b
YN 34 0 1) 0L 5% R85 i g B
AR S B IA 3K 3] e R RS K
VG AT . A 120 KV
&, 50 mAs % H i, 1. 0 B2 HE,
280~350 mm WxfLIR., FHHEK
A 1.25 mm JZE,1. 25 mm [A] [F,

PRS2

3. CT & 43 b

A CT B4R GE ADW 4. 5 T {Eul g &b ¥
# ff (Thoracic-VCAR, GE EJ7) #E 17T & &0 Wr. %
BAE B Bl 2% BRI A LA H At 25 b A A5 R AR SCR
BT TSl G . D R A4S %X Cemphy sema
index,ED) .25 S B8 (air trapping, AT) . Bz XA
4 ifi % & (meanlung density, MLD) Fll 4> fiffi &5 R (to-
tallungcapacity, TLC), EI & X MWRS A CT {HK T
—950 HU KR i &l | 43 s AT & SCHIES AR CT
AT —856 HU fA R i 42 fifi /v 43 Fe (&1 1),

A iR B) 25 A0 i ) RE A A

CT K> H i sk B — M 0Ok I S5 18 M BH 28
P il 2 9% BF il 1) 32 Ccopd assessment test, CAT)
CAT [7] 50 45 W% WK L %88 L Mg Fo] | B IR K ) L 16 45 . 1B
ST H RS ) 8 AR, A AR 0~5 ), BB~
40,

A BEEMI SR EY KA ETT CT Kifis)fg
Kot I W R MG it Sh. B 50 45 6 OF R 2
(ERS) /3% [ g k2 2 CATS) 45 1 i 2o i 25 4 00 5

\

Bl %.65%. a RAMCT BFmMAEAAM; b) BAt CT % &
T HEERBAMAM; o FAAMCT B MK EER; &) #4548 CT
MERELZ LERRAZAHRE .



ATz 2021 42 6 A% 36 %45 6 ] Radiol Practice, Jun 2021, Vol 36,No. 6 749

FA T4 30 1 (Jaeger Master Screen, VIASYS E J7
{1 . Hochberg , 48 ED BEAT Al . PP A4 T BE S 801 45
25— F H 1S A FH (forced expiratory volume in one
second, FEV1) . [l J1 i i& & (forced vital capacity,
FVC), FEVI/FVC I . FEV1 & Bl il & 43 1
(forced expiratory volume in one second percent pre-
dicted, FEV1)0) fI3R S 1 5 il 5 4 Lo fH (residual vol-
ume to total lung capacity ratio, RV/TLC),

5. Gt ot

B SPSS 21. 0 Bk A7 G it = . R A
Pearson H ZAH G0 % CT & i 2505 i U e 4
PREGAH KA s R AT Spearman S A4 CT %
W5 CAT WA MR E : 93 3 DL R CAT P53 L fili 2
REFE bR AR AT Z e R ME I 20 A 9 A B 72
5 FEE PR AR A E TR R AR BV ET R AT S5
H W ASAHFNE AR CT shAH G PE 8 A ET AT AT 5351
AN TR 5 R Ayl G AR M R XU MILD # TLC
KAFRMA s AL 7t CAT T4 F1 45 il o) RE 48 45 75 &
EARPES AT, P<0.05 WERAGHT¥E L.

& R

L8 H GORL IR AR PR 20 DL R il S REFR A5 (3 D).
Rl OBE-REMBERT 2 URM A R H A

A COPD(N=205)
A (F /AN O 177/28

ES JED) 65.2646.91
R F 45 4 (kg/m*) 24.5743.16
R A (&5 33 (13,47)
CAT 4 12 (7,18)
FEV1/FVC(%) 51411
FEV1% 59+20

RV/TLC(%) 57411

E AR A A AR £ R P A (w9 242 18] 3E)

RZ AR 205 B, 55 177 i), 2 28 ], P2y 4F
% (65.26£6.91) %,

2. CT & 7t S80S AR VE 73 F I D BEH8 5 AH OC 1

CT Jili % 24505 CAT P4 54 W3 M XML El
5 CAT W Ml K R8s RS H TLC 5 CAT
WA o FH A (R 2)

%3 9RRMCT

x2 PRRECT W ERRE SR 24 & A

o CAT ## 4
r P

El 0.293 0. 000
AT 0.220 0.001
MLDin —0.194 0.005
MILDex —0.220 0.002
TLCin —0.015 0. 829
TLCex 0. 086 0.221

E:in RAM.ex F A4

EI.AT.TLC 5 FEV1/FVC Il FEV1% & f #i
X,5 RV/TLC £ F A X, MLD 5 FEV1/FVC A
FEV1% £ IFE f#1 56, 5 RV/TLC & i 4 3¢, I A
MLD,TLC Fl AT 5 £ 5 Jifi 1) 68 48 b 1) AH 3¢ 2 4053 5l
BT MLDLTLC #il ETGE 3) .

4. CT & & ZHC SRRV 5 2 504 1 [l e

PLEE#E CAT P45 AR i, 17 Z n kB A
ISR T AN S Rl T G 9 o NS O N 1 4 U
W AR ETLAT # FEV1 Y%, CAT ¥4 3= % 5% i [
FoN ET IR ME A4 . AT X 58 35 5 IR 1F 43 52 i G (2
EMEXGED.

%4 COPD EZERFASTEAKENH

CAT # 4 B P
A 6,4 0.156 0.022
El 0. 254 0. 000

5.CT &S 805 D) e 46 5 2 e 4tk 11114

DA B il T RE 48 A A B AR B R AT 22 50 4 ki A TRl
IR T DN S e IR il A B IS 8 N N U
MR B EL A1 AT, FEV1/FVC () £ 55200 R 2 4K K
o AT.EI AUATEH50G FEVL Y iy = 2520 I 2R Kk
iy AT EL AR E 550G RV/TLC 252 K £
R R AT A% FR 46 B, AR 4l A ofE Ak 8119 3R 4K
(B 1E) AT XF 58 3 #5 A fili T fig 48 45 19 5% M 3 > EI
(F#5),

o

ARWFFERS 205 Bi] COPD B 47T M XA CT fii 4%
JEMABUE Ml CT & 82805 iR il
TR br AH S A (8] U3 23 B e BRI A 2 80 ET 24 AR

B Mo WA X A A7

FEV1/FVC FEV1Y% RV/TLC

r P r P r P
EI —0. 683 0. 000 —0.566 0. 000 0. 440 0. 000
AT —0.730 0.000 —0. 648 0. 000 0.627 0. 000
MLDin 0.492 0. 000 0. 359 0. 000 —0. 320 0. 000
MLDex 0.709 0.000 0.638 0. 000 —0. 660 0. 000
TLCin —0.442 0. 000 —0.317 0. 000 0.178 0.011
TLCex —0. 647 0. 000 —0.595 0. 000 0.526 0. 000

VE:in R A A ex F A AR



750 ATz 2021 45 6 A% 36 45 6 ] Radiol Practice,Jun 2021, Vol 36,No. 6

VE3 07 52 e DR 3R 1 P AS0AH 55 W ASOAE A S B0 i
IRE M 52 i 5, W I B AH CT Wl DL B 4 Ml e Bk
COPD f8 35 1l JR 5 il o) g IR 20

CAT J& COPD # F iyl R 0] 45 , A 8 4> J5 T WA
TRBF I RAE R A TR R . ABESE CT Jili % B 2 8
5 CAT ¥F4r ¥4 B & A Ok, o ET 5 CAT 43
FHOGHE S i 2 CAT PRArplisr 52 R R . $27R8 ET
5B it Ao F B A 5 A e DR ) BB R PR R A T O
MR K . SCHR¥E COPD e R 2 8 4y 20 & B CAT %453
B A S e AR ST A R AHENE . 7RI
SAHFERR T AT 5 ARVE 4 3 AH G (HIf4E CAT
M7 S PR I T R BT AT B S /N SE R AR
WL R R AT A7, R /N AT B 2 A Al 4
S5k FE I K R0 IR L T RS0 A ) S B i R E

AW 5% EL. AT, TLC 5 fifi 2 € & ¥ 2 48 bx
FEVI1/FVC il FEV1% 2 i #1565 25 & 48 45 RV/
TLC 2 IFAH3.MLD | 5 FEV1/FVC f1 FEV1% %
IEAESE, 5 RV/TLC 2%, FSM CT E&ZS5
55 Jii By e AR DA 25 4 T AR I WM 2 8 X S B T
COPD DARFS Yyfig et Jy 0 B AE BRF s . AT J2 0T
SR CT il B o 1) B B4R A, R R B/NAGE
ARG A T A X 7 DA
WIREFE AR R IR ZE BE R 2 o0 ek 101 3 5 R b, AT Fs of
FETETA R B (R B 4o XHE 38 > ET, Ul B AT X 45 35 il 2y
REHE 5 (10 TTRR 2 >ELL

T LAt Ty e 48 b5 ok IR 28 £ 22 S04k 1 15 Jy e v ok
ERBL R =0.472~0. 605, 1 B st 7 75 AT LA 47 Hb fit
FE M D B8 1Y A2 4k s LURE AR P43y PR 2 1 22 Jo 4 4 [l )5
T RP=0.128, tW] EI fl AT AAE5E 4 BB &
SERAS AL, 5 K AT RE A ET RN AT 2 %2 i e 1 il 41 48
INFN/INACTE G 722, T 0 P BHL 2 1 fili 92 g mT 8¢ B Sy i A<
i S S R BTR A AL T~ VIS R 48 A2 A e R
FE X BB RE IR e 23 1 R RE . BN K il ]
e,

AWERAFERBRYE . © HHFEV T CT % ES
RS HO COPD eI Fl il 2 g 19 5% i) =038 0 & 4
B B 52 ) 1 G TR S SR T i — A AR QAT F e
e /NI 722 o E A A T A DX R I R — 2P
53 s O Fe ANFES A AE COPD 35 %t B4 58 4 15 i
— AT

25 LT I RO CT 5 52 800 W A A 38 A
IS A ek 2 KR 3 IR A 7 5 e R ZR L G REASOAE CT il 4%
JE TN 25 B A A W A AH T il Ty R 5 e B K L I IR XUAH
CT & & 7] LS i #b 2 B COPD &5 3% 116 PR 5 i 21 R R
.

5% Tk :

[1] Singh D,Agusti A, Anzueto A,et al. Global strategy for the diag-
nosis, management and prevention of chronic obstructive lung dis-
ease:the GOLD science committee report 2019[J]. Eur Respir J,
2019,53(5):1900164.

(2] LS, EFH LB, S BT XAAMER CT W4 COPD &3
JINTE P A RV A AR R 0 B S L L I R A A A R 2019, 38
(12).:2307-2312.

(3] AW, B2 Xt 18k B 2 P I o A8 4 I it o o JE o U 4
B 55 i Dy B B0 AR SCAEBIF SE LT . O 24 92 8%, 2016, 31(3) : 232-235.

[4] Labaki WW, Martinez CH, Martinez FJ, et al. The role of chest
computed tomography in the evaluation and management of the
patient with chronic obstructive pulmonary disease[J]. Am ] Re-
spir Crit Care Med,2017,196(11):1372-1379.

(5] Wavhs . DR U 5 i 22, 56, 5 1 HL 2 1 i 02 o 8 385 il < i 2 ) 4
A X i 2y g Bl R AR A o [T ], b E E AR A,
2018,34(5):692-696.

[6] sk, 45, {00, 5. WA HE 2 Z B HE CT BUIE IR AH Il S 25 <
UE B S S ) R B RH SR T e A [ ] A A R 2 2R L 2018, 98
(19):1467-1473.

(7] k& TALMS . B EES  S5. m o R CT A0 a2 dek 5548 1 L A 1k
il 5 5 7 T AR B A AR DG M (T ). SRR 2, 2016,32(13) 1 2187~
2190.

[8] Nambu A,Zach J,Schroeder J,et al. Quantitative computed tomo-
graphy measurements to evaluate airway disease in chronic ob-
structive pulmonary disease: relationship to physiological measure-
ments, clinical index and visual assessment of airway disease[]].
Eur J Radiol,2016,85(11) :2144-2151.

[9] Miller MR, Crapo R, Hankinson J.et al. General considerations for
lung function testing[ J]. Eur Respir J.2005,26(1):153-161.

[10] BT, Emefe AR, 55, 15 1 BH 28 P il 52 5 B0 35 45 B 1T Alh 42 21 5

CT £ PN BT ], A 55 AT I 2% &, 2015, 38(5) : 356-
360.

[11] Soriano JB,Polverino F,Cosio BG. What is early COPD and why
is it important? [J7]. Eur Respir J,2018,52(6) : 1801448,

[12] Pompe E,Strand M, van Rikxoort EM, et al. Five-year progres-
sion of emphysema and air trapping at CT in smokers with and
those without chronic obstructive pulmonary disease; results
from the COPDGene study[ J]. Radiology., 2020, 295 (1) 218-
226.

[13] LiK,Gao Y,Pan Z,et al. Influence of emphysema and air trap-
ping heterogeneity on pulmonary function in patients with COPD
[J]. Int J Chron Obstruct Pulmon Dis,2019,6(14) :2863-2872.

[14] Pompe E,Galban CJ,Ross BD, et al. Parametric response map-
ping on chest computed tomography associates with clinical and
functional parameters in chronic obstructive pulmonary disease
[J]. Respir Med,2017,123(2) ; 48-55.

[15] Zhang Y, Tu YH,Fei GH. The COPD assessment test correlates
well with the computed tomography measurements in COPD pa-
tients in China[ J]. Int J Chron Obstruct Pulmon Dis,2015(10) ;
507-514.

[16] dk8l,5k¥ .ok a8, %. CT & &4 COPD B #H R Z R 1
SR 2R T, ST 2% 2% 35 . 2017.33(5) . 758-761.

i H 3 :2020-10-15 & 181 H . 2020-12-17)



