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Measurements of Airway Dimensions of Multi-slice Spiral CT in Patients with COPD

Relationship with Lung Function
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Guangzhou 510080, China;2.Southern Medical University, Guangzhou 510515, China)

Abstract; [Objective] To investigate the relationship of airway dimensions measured by multi-slice spiral CT (MSCT) with lung
function in the patients with chronic obstructive pulmonary disease (COPD). [ Methods] Forty subjects were divided into two groups:
COPD group with 25 patients and control group with 15 healthy subjects. All the subjects underwent 64-slice spiral CT scans at chest
and pulmonary function test. The dimensions of apical bronchus of the right upper lobe in the CT images were measured, which
included the following parameters; the ratio of airway wall thickness (T) and square root of body surface area (T/VBSA ), the ratio

of airway luminal area (Ai) and BSA (Ai/BSA). The following parameters were calculated by the preceding ones: the ratio of the
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outer area of the bronchus (Ao) and BSA (Ao /BSA), the ratio of T and the total diameter of the bronchus (T/D), the percentage of
airway wall area to Ao (WA% ). The relationship between airway dimensions and lung functions in COPD patients were analyzed.
[Results] There were significant differences between COPD group and control group in T/V/BSA [ (1.5+0.3) vs (1 = 0.2) mm/m, P
<0.017, T/D[(0.3 0.05) vs (0.2 +0.02),P < 0.01], Ai/BSA[ (4 £ 1.7) vs (5.6 + 2) mm¥/m?, P=0.01], WA%[ (81.1 + 8.1)
vs (72.2 £ 4.1)%,P < 0.01], ventilation function (P < 0.05), small airway function (P < 0.001), total lung capacity (P < 0.05),
residual volume (P < 0.01), airway resistance (P < 0.01) and diffusion function (P < 0.01). T/and T/D correlated negatively with
ventilation function, small airway function, vital capacity (VC) (r = =0.724 ~ =0.400, P < 0.05) and positively with residual volume
and airway resistance (r = -0.378~ -0.578, P < 0.05). T/D also correlated negatively with diffusion function (r = -0.485,P < 0.05).

Ai/BSA correlated positively with ventilation function,small airway function and VC (r = -0.410 ~ -0.625,P < 0.05). Ao/BSA

correlated negatively with ventilation function (r = -0.425,P < 0.05) and positively with residual volume (r =-0.497,P < 0.05).

WA% correlated negatively with ventilation function, small airway function and VC (r = =0.729 ~ -0.445,P < 0.05) and positively

with residual volume and airway resistance (r = 0.408 ~ 0.488,P < 0.05). [Conclusion] Airway dimensions measured by MSCT,

among which the T/V/BSA , T/D,Ai/BSA and WA% correlated strongly with lung functions, provided large amount of information

about the airway abnormality in COPD.

Key words: tomography, spiral computed; respiratory function test; pulmonary disease, chronic obstructive; airway remodeling
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Fig.1 Measurement of airway dimensions of apical bronchi of the right upper lobe

A: Measurement of airway wall thickness ('T') of apical bronchi of the right upper lobe; B: Measurement of airway luminal area (Ai) of apical

bronchi of the right upper lobe.

SCRERETLR B AR (D, mm) 2 AR A KT
B D=2V A +2T; SRR B (Ao,
mmz)ﬁ\fu—F/A\ﬁ:ﬂ“% :AO:TI'(D/Z)Z; i%%*ﬁ%%ﬁ
AL(WA ,mm?)#% LR AR WA=Ao0-Ai; TR
R AT AR o RO R R R T AR L
(WA% ,%) LT A HE . WA%=(WA/Ao) x
100% ; TiEREFR Lo BRI LA 2,

M TAOERRELSZ B iy IS 5 Y 52 ), AR
FEFARR AR (BSA ) B HAF- 5 # (v/BSA ) BEIE
REFRZR . T BSA MERA (m?) 5 Ai Ao [ HL(]
(mm?) AT, #H Ai Ao 5 BSA Y HLAE (Ai/BSA |
Ao/BSA ,mm?*/m?) PPARAE e 8 T AR S S AU
AR i T vBSA 1Y 867 (m) 55 TV/BSA Y B
7 (mm) FA47, A T 5 vBsa 9 H A (T/vEsa
mm/m)ﬂz’fﬁ%iﬁﬁfggo
122 Mok d ZikFELHKRE, BALZR
BRI ANV T el 200 wg, 10 min J& il D BEAS
MY (Sensors Medics, Vmax 622) , #% 18 3¢ [# it £} tp
2/ WU B2 Bl Dy Be AN 0 s e o, D0 3 A<
AE /INVUEIRE 2SR IEBE ) FIYREORE . 8

2 REERZTEE

Fig.2 General view of airway dimensions

The area in — — — is Ai.

is Ao.

The area in

The area between and — - — is WA.

SINREFE PR HE H 71 ifi i 12 (forced vital capacity,
FVC) 5 WHHE 1 LA (FVC% , %) 55— F0 ] T 0
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COPD 8 S {gthe NIt Refabn i LR W23,
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&1 COPD BESREEMNRA—MIFR
Table 1 Clinical characteristics in COPD group and

control group Xts

Clinical characteristics ~ Study group ~ Control group ¢ or 4> P

Sex,n(M/FM) 25(22/3) 15(1372)  0.015 0.902
Age/year 65+9 61 11 1.327 0.192
Height/cm 1652 +7 165.1 +7 -0.029 0.977
Weight/kg 61 +11 61 +9 0.144 0.887
BSA/m? 2+0.14 2+0.13 0451 0.654
\/BSA /m 1.3+0.06 1.3+0.05 0.441 0.662

&2 COPD BEEERAREERZL
Table 2 Airway dimensions in COPD group and control

group Xts

Airway dimension  Study group Control group ¢ P

T/VBSA /(mm/m) 1503 1202 2784 0.008
T/D 0.3+0.05 02+0.02 4.657 0.000
A/BSA/(mm?/m?) 417 56x2  -2719 0.010
Ao/BSA/(mm/m?) 22+52  20£38 1269 0.212
WA%/% 81.1+8.1 722+4.1 3.976 0.000

HACTE L ZE VB IR IGR 3 PR/ N B D RE
e bR 22 5 A Gt & X, COPD 41 () MMEF% |
FEF% FEF;s5% PEF% A%, $#£77 COPD & f77F
INFGETNRES R PHAL N SRR AT E R
A4t a4 L, COPD 411 TLC% .RV% RV/TLC

&3 COPD BESRBEAMINGEER
Table 3 Lung function in COPD group and control

group xxs,%
Lung function Study group Control group t P
FVC% 87 +21 100 £10  -2.101 0.043
FEV1% 64 + 23 101 13 -5.475 0.000
FEV1/FVC 56 + 12 79+5 -7.943  0.000
MMEF% 41 £ 21 10526  -8.169 0.000
FEF5% 33+ 19 89.2+19  -8.800 0.000
FEF;s% 41 + 28 108 £ 60  -3.951 0.001
PEF% 46 + 20 82+20 -5.481 0.000
VC% 94 + 29 100 = 11 -0.945 0.352
1C% 58 £ 19 63+19  -0.776  0.443
TLC% 106 + 16 94 + 13 2413  0.021
RV% 128 + 40 80 +9 4.691 0.000
RV/TLC 47 + 14 34 +7 4.022  0.000
Raw% 186 + 54 115 £ 24 4.617  0.000
DLCO% 77 + 25 103+17  -3.403 0.002
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{H2 Ai/BSA 5 HAMG D) ReFe R A A OGS
T REIAH OGO RS . WA% S FVC% FEV % .
FEV/FVC 2R, $m 48 RE S B LU ny3s hn 5
WA RRWOR A AH K R WA% 5 MMEF% |
FEF% FEF,s% % A OC , PR 48 BE B BE LU 491 ) 3
noR 5/NKIE Y aE R W AAEM G R LAk,
WA%5 VC%REMA K, 5 RV% RV/TLC Raw%
SEIEAHDC, PR/ RE IS RE L] A 1S hn 5 A R0E <
BRI | R AR 0 A BE 4 R
AR,

R4 REERLSMHINEHEXXRE

Table 4 Correlation coefficients for airway dimensions with lung function (r/P)
Lung function T/~/ABC T/D Ai/BSA Ao/BSA WA%
FVC% -0.426/0.034 -0.419/0.037 0.382/0.060 -0.088/0.675 -0.445/0.026
FEV,% -0.719/0.000 -0.706/0.000 0.547/0.005 -0.298/0.148 -0.706/0.000
FEV,/FVC -0.722/0.000 -0.651/0.000 0.410/0.042 -0.425/0.034 -0.602/0.001
MMEF% -0.520/0.008 -0.607/0.001 0.602/0.001 -0.028/0.893 -0.609/0.001
FEF5,% -0.708/0.000 -0.724/0.000 0.625/0.001 -0.256/0.216 -0.729/0.000
FEF;s% -0.246/0.236 -0.491/0.013 0.575/0.003 -0.093/0.658 -0.514/0.009
PEF% -0.400/0.048 -0.353/0.083 0.299/0.146 -0.195/0.350 -0.371/0.068
VC% -0.421/0.036 -0.508/0.010 0.534/0.006 -0.002/0.992 -0.527/0.007
1C% -0.029/0.889 -0.057/0.783 -0.021/0.920 -0.146/0.487 -0.060/0.777
TLC% 0.052/0.803 0.053/0.801 0.038/0.858 -0.116/0.580 0.132/0.529
RV% 0.578/0.002 0.134/0.524 0.145/0.489 0.497/0.011 0.408/0.043
RV/TLC 0.484/0.014 0.401/0.047 0.302/0.142 0.263/0.205 0.488/0.013
Raw% 0.378/0.043 0.411/0.041 -0.328/0.110 0.145/0.488 0.460/0.021
D,CO% —-0.345/0.091 -0.485/0.014 -0.248/0.233 -0.078/0.712 -0.286/0.166
P A AT FRA o ASBIEFE H MSCT $14 K]
3 3 ® 1R B S A BY IS RER 28, I V15T

COPD 8 1Y BE S B B B SOV A BE T
IR HHBCSCRUE A BRI S FEV, 17
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AT BB, AEEEARER S i D RE A AH G o3

T/~/BSA \T/D VA B BEJE L ; Ao/BSA | Ai/BSA |
WA RPN A RGE A SR, AU i GE BEAR
LSRR R, IRETAT T IE RE
RS /INTIBEDIRE VR ECII AR il 2R B )
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-0.722,P < 0.037);Ai/BSA 5 FVC% .FEV,% .
FEV,/FVC & IE & (r = 0.382 ~ 0.547,P <
0.042) , & I AE BEXS . A R4 U8 T AR/ )N
HAMZRARRICH , 530 ikiE g —3, T/
D WA% 5 [z /NS 3B D) BE ) MMEF% \FEF5% |
FEF,s% % A5 (r = <0.491 ~ —0.729,P<0.013),
T/5 MMEF% FEFs% PEF %% 14156 (r= —0.400 ~
-0.708,P < 0.048); 1fi Ai/BSA 5 MMEF% .
FEF% FEFs% 2 1IE A 5% (r = 0.575 ~ -0.625,P
< 0.003), 5FRWIBRAIHE 148 BE 1S JEL RN 1S Il
NS/INFIE TR SR BTG (2R A I, bR
T T/vesa , HA B BER LR T8 h5 5 PEF%Y oA
KHKFZ, ULH] COPD B &5 i A8 ¥ R KAl
i, XA EE R A 5 PEF YRR A4, HonT A
B A A PEF A0 {8 s B AR T It 28 52 BN

#frh PEF A8 A YK, BBR T RIEE IE RN,
PEF AR KRR Lz AR g, S35 TR
ERERL I S8 5 PEF FRAIK A IE . FE
COPD Y15 & &8 , ] BBl S i RSO A2 B H 25
INEE, SR A G, B A R, A 5
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BUEAR RV% RV/TLC 1A B 136 b5 Raw% 2
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FEAERER R | A 0E U NS R
BT BUHL I IEAE . Ao/BSA 5 i Bl RE 45 5L i AH 56 ¢
AIH, Ao/BSA {5 I MLl S Y)HERY FEV,/FVC
IS BB SRR RV 9o 2, 2 IS0 R A v B,
ARG I 52 PR . 5PN — 5 AH
K, AR RN A7 PR ™ B AR ) B
br FEV, % JCAH et

B WS 3 BE JEEFE 8 T/~/BSA JT/D UL K F e
H W08 S A AL/BSA W A% RE 84 1) i
B COPD H 3% 0 P ZE R S U REIGE | /NVRE )
RES 8 FRAABIG I A 0 25 1yl AT FH
JIEg3E TN, T Ao/BSA 5 fili T BE 45 5 19 AH G R
AN Ai/BSA 1 WA% , 1 HH BT Ak A0 A 1
) 5 TR S RE 558 4 T Ml A BE COPD 119 fili T RE i
AF T Ai/BSA FI WA %53 5] 2 B SGE A8 s <G
REREER IR, AT 142 VPl T RE S SRR 2L
A I T R RN

AHFSE K MSCT %F COPD H 3 Flfe HE A1
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