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HE . B WERR S #HET LMY Efaf (HRCT) ARG EEREMER (COPD) &&det
R ieAe HRCT Z 24547, AW RGIT 5 RORFRBELALRE, FiE BR2018F1 A—12 A LEE
KFEFRWEIHLERKEE COPD B35 80 #, A EHEYIFTEMf i N T, MFikthd . HRCT
e, MEMA I AR, HRCT £ 284 ( AR LEF R E RPN E E84F), LB FTHETZHRO
¥EAFRENRZ (D), FERE (WT), FEORE LATHBEBRRGE 2L (WA%) X EERE /
WA IR AE (WT/PA), BANEERARO:EEMAEMR (TLV ), EMEAFHBR (TEV) Folli AT 484
(EI), #3E HRCT BEA M AN 3 L AE GG EFNHEE>H AL BE. M3IFER, WK 3HEARE
FahF ., AR, AR HRCT Z 470069 £ 7, 4R COPD &4 HRCT A& ¥ A & 50 #
(62.50% ).E & 16 4] (20.00% )M & 14 4] (17.50% ), T~ F HRCT & & 28 % F Fh ik fn — R ALK 5 & (PaCO, ),
FHIk B 5 R (PaO,) Fefh B o fE (S20,) Wi, 2FHALITFZENL (P <0.05), RE HRCT #8441
BEFH 1R AFAEM (FEV,), RAMEE (FVC)., FEV%, % 1 # A A4 54 EFRit a8 g 5k
(FEV,% A ). 3% 4% (RV ) %% (TLC) = RV/TLC ik, 25 H %t F &L (P <0.05), ~F HRCT
FAMEH WT., WA%. WT/PA, TLV. TEV #= EI }bi%, £ F A %5 &L (P<0.05), %4if &F HRCT
A& COPD &F A HfeA HRCT £ EHARARE, R RE HRCT A& T Al RS e EE R E IR,
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Analysis of respiratory function and quantitative indicators of
HRCT in patients with chronic obstructive pulmonary disease
with different HRCT phenotypes*

Qiang Wang, Yong Luo
(Department of Respiratory Medicine, Xinhua Hospital Affiliated to Shanghai Jiaotong University School
of Medicine, Shanghai 200092, China)

Abstract: Objective To analyze the respiratory function and HRCT quantitative indicators in patients with
different HRCT phenotypes, and to provide reference for the selection of clinical treatment programs for this disease.
Methods From January 2018 to December 2018, 80 patients with COPD were admitted to Xinhua Hospital Affiliated
to Shanghai Jiao tong University School of Medicine. All patients underwent blood routine test and blood gas test,
PFT examination and HRCT examination. Pulmonary function indexes, HRCT quantitative indicators (including

airway wall quantitative indicators and emphysema quantitative indicators), airway wall quantitative indicators
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including the bronchial lumen diameter (LD), wall thickness (WT), tube wall area percentage of the total area of
the bronchial section (WA%) and wall thickness /pulmonary artery diameter (WT/PA), Emphysema quantitative
indexes including the total lung volume (TLV), the total volume of emphysema (TEV) and emphysema index (EI)
were Measured. According to HRCT images with/without emphysema or thickening of bronchial wall, patients
were divided into phenotype A, E and M. Blood routine test, blood gas, lung function and HRCT quantitative
indicators were compared in patients with three phenotypes. Results There were 50 cases with phenotype A
(62.50%), 16 cases with phenotype E (20.00%) and 14 cases with phenotype M (17.50%) in this group of patients
with COPD. The differences of blood gas indexes PaCO,, PaO, and Sa0O, in patients with COPD with different
HRCT types were statistically significant (P < 0.05). FEV,, FVC, FEV %, FEV %pred, RV, TLC and RV/TLC in
patients with COPD with different HRCT classification were statistically significant (P < 0.05). HRCT indexes
of COPD patients with different HRCT types were statistically significant in WT mean, WA% mean, WT/PA,
TLV, TEV and EI (P < 0.05). Conclusion Respiratory function and HRCT quantitative indicators are different
in patients with different HRCT phenotypes of COPD. Distinguishing different HRCT phenotypes can provide
important reference for clinical diagnosis and treatment.

Keywords: pulmonary disease, chronic obstructive; high-resolution computed tomography of the

phenotype; respiratory function; routine blood test; blood gas test

P2 PERH ZEPERIZER ( chronic obstructive pulmonary
disease, COPD ) J&—Fp AANSE4 0] Wi 452 S i A2
BECARRIE A BEA TR s COPD (A RRAIE P 95 2 i 8
B SRR LA SR S, B
HAWIR (i) S22 IR 2 D FEAR,
PIFAEREA B sz BRI A AR S, T
HANR COPD 2 BRSS9 5550 FH A A E K J5it
BEIRIT IR A TE P BRI, XF COPD i 15§ Ao VR
VAN TELN IR TT R PR TS 77 1 A5 e Ry 2 .
i 23 BER IS HLIEZ 4948 (Chigh resolution computed
tomography, HRCT ) RJ Ly iff b I 2 il 25 2R 119 5 ¥ el
A, BRI T i T T AR YR YT RO K TR
TG S T4 COPD J8 2% Jili 78 1 1B 285 2 Bl 28 51l IR
RLGAE—, AR HRCT B8 L il = A 52
SERERHY RN LUK COPD BEAT4326. @A xF COPD
HRCT AR PUIACAT B T30 P S S 2R 2
BATGR, A B TIRRSRIT SIS G 7,
AR RIS Y ARWFTE N it — L B AS [R] 1Y
COPD [ P DI BEFN HRCT &2 fE AR bRlal A 2 5,
HIZIGIRIT T R ER S

1 RS

— g B A

COPD I2WibRiES: IRSCHR [5]: A7 WP RIXESS R %
Wk, MZRERE L, AThEERE A (PFT) RS 1 B JI0F
B (FEV,) / FIfiE & (FVC) (FEV,% ) <70%,
S (RV) /g (TLC) >40%. W AARHE « 4F

1.1

=18 %, iz >k COPD, MiERIEER AKA . HE
BRbRE « MOFEAM e ; BRI R . MR BUR . [H)
FbEmti g . R R AR 5 ORI S A
FERHE ; AEAKA B WSk ™ coPD e
FFE/ NG, 1% . FEV,%<70% . 55 1 #oFH SIS,
RREBOHEME 2 (FEV,% B E ) = 80%, 1
%% . FEV,%<70% . 50% < FEV,% Wiit{H <80%, MK -
FEV,%<70% . 30% < FEV,% i it { <50%, WV % .
FEV,%<70% FEV % Wiit{H <30%. BEH 2018 4F 1 H—
12 F 11 32 38 K 2 B 2 B B T 7 42 5 B TR 11 80
il COPD 3. Hor, BE4s 1, Lotk 35 6 ; ik
48 ~ 78 %, WH (5226+1026) % ; 2 ~ T4E,
S (426+1.39) 4E 5 COPD T 2% 19 4], 114% 28 4,
4% 24 4], IVER 9 f,

1.2 FHik

12,1 PET #al X8R HITEE Jaeger Mili DI REAYL |
K b B HAR A, FE & FEV, . FVC. FEV,%.
FEV,% it . RV, TLC. RV/TLC,

122 HRCT #& R EEV T 30U 64 HE
CT, ZiXE M TR X, BE AR, 2
WL RBER, ITHEFH, S8 E Rk
120 kV, EHLJE 200 mAs, )22 1 mm, BREE 0.915, 0
i 128 x 0.625 mm, HLAEHEREATIH] 0.5 s/rot, RAF AR
TORMERI 2 )5 6 Extended Brilliance Work—place ™A
AR SR SR T 53T o A Il 2
et B0 ARIG B . AR R SR B . A2 R e
JRBCORM XS, N HZ Vi EHHE A (multi-plane
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reconstruction, MPR ) 5 & 57 54 /K F- i 5 o R i
Mg Sz KB RENGE (LD), SRR (WT), &k
AR SR W T B T AR B e (WA% ), [UE
BEJRE [ AEAT I S ik B2 (WT/PA ), 2 3 10 451U
I CT R Dok A G Tl aE, B3 A 3 1K,
BOEE . R Volume B FHAR ¥ EZE— 0 H il <
PRER, THEA AR (B E N -950 Hu ), id
SERARL (TLV ) KBS AR (TEV), 15
FE%L (EI), EI=TEV/TLV.
123 COPD # HRCT £ 5% 4 HRCT F{%
A T B S A RER B AE O, K COPD 434 A
E. M 3R, AR . ORI s e i SO
A ERBHIF LR EERENE (EI<25% ), E 1 .
FEAE BT SO ARG I U RS R EL = 25%
H WT/PA<30% ) M B - [G] s 474 B B il SO A S <,
ERRERE (EI = 25% H WT/PA = 30% ).
1.3 SHit=FH*E

BRI MR SPSS 22.0 St ak b, iR RORHU
YH = pefi2s (x=s) Fon, ZARM BRIy 2
AT, B WG HE AR LSD—t K356, P <0.05 M2
SAGFE L

2 #R

2.1 COPD HJ HRCT &#!

COPD FE 1Y HRCT A A 5 50 1) 62.50% ).
E % 16 1 (20.00% ) 1M %I 14 4] (17.50% )., Hrh
A BUEBE T 7 R
2.2 A[ HRCT %% COPD && & MIstRHY
bk &

3FPEARE A AR, Ao gnpEi g, i
LA AR TR RS, 22 RS E L
(P>0.05), W% 1,
2.3 7A[E HRCT {2 COPD &£& I SHEHRIELER

3 PP A ki — AR 53 . (PaCO, ). Bhfikii
Ao (Pa0,) FHIMAMAE (Sa0,) th#, 25H
it E X (P <0.05), A, E & Pa0,. SaO, {534
M 5, PaCO, [HH M B 5 A A E B Pa0,. Sa0, il
PaCo, b#, ZFIHILEITFEE XL (P>0.05). 3 F4
A pH A, 2RISR (P>0.05). W3k 2,
2.4 A[E HRCT %3 COPD £&ERhIhREFSIRHY
P&z

3 fiff % %I FEV,. FVC. FEV,%. FEV,% T i {&.

#*1 AEHRCTXZ COPD B2&MEMIERRAILLE (xzs)
205 n FIAIit g/ (< 1070)  ZD40AEi%/ ( x 10%/L) MELFEH / (/L) /MR /7 ( x 10'71)
ARl 50 9.12 £3.27 4.63£0.78 125.49 +22.95 219.39 + 46.12
ORIt 16 8.25+2.98 4.47+0.83 131.25 +24.19 215.13 + 43.86
M ! 14 8.86 +3.35 452091 127.84 +21.63 221.35 +45.37
FAS 0.441 0.279 0.391 0.078
P1H 0.645 0.757 0.678 0.925

#2 7AEHRCT %R COPD BEMSIBEIRAIELE  (x£s)

205 n pH PaCO,/mmHg Pa0,/mmHg Sa0,/%
AR 50 7.32£0.08 43.92 +15.36' 71.36 + 16.28" 95.21 +5.49
E#! 16 7.37 £0.07 44.86 + 14.73' 69.57 £ 16.61" 93.47 +5.24'
M % 14 7.35£0.10 56.47 + 15.36 52.84 + 14.86 83.72£7.43
F1E 2.531 3.799 7.349 21.443
PAY 0.086 0.027 0.001 0.000

75 M AL, P<0.05,
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RV, TLC 1 RV/TLC [L 5, 2R A Git2#m L (1
P<005), E % F1 M % FEV,, FVC. FEV,%. FEV,%
R A B (P <0.05), RV, TLC #l RV/TLC {}
AR FE m (P<0.05); M B FEV,, FVC, FEV, %,
FEV % HUHES E BFEE (P <0.05), ifi RV, TLC I
RV/TLC {4 E #FHE (P<0.05), W3 3.

2.5 7A[ HRCT &% COPD #£#& HRCT € £15
FREGEE B

3 fp 3% B WT, WA%., WI/PA, TLV, TEV F1 EI
I, ZSWAGI#E L (P<0.05), ARIFIM A
WT. WA% F1 WT/PA {E¥3 E BIFtR (P<0.05), A 7
WT/PA {8 %8 M &K (P <0.05); E F1 M % TLV, TEV
FELEY% A BITFE (P <0.05), 3 PRI LD A,
ERTGIFE L (P>0.05), WL 4,

£ 3 7A[F HRCT &Z COPD BEAMINAEIEIRAIELER (X xs)

2151 n FEV /L FVC/L FEV,% FEV,% T A RV/L TLC/L RV/TLC/%
AT 50 246 +0.73 3.29+0.78 51.34 £ 14.87 62.09 +15.73 1.35+0.16 6.91+1.25 40.18 £ 3.69
E A 16 1.94+091" 2.69+0.89"  4327+1643"  4547+1345" 155+021" 830+ 1.63" 48.87 £4.86"
M #! 14 131£0.69™ 188021 2724+726" 2723+886"" 183+026"" 943+1.74""  60.48+6.73""
F{H 13.246 20.798 15.957 34.782 36.307 19.392 113.288
P 0.000 0.009 0.000 0.000 0.000 0.000 0.000

o D5 A BIEES, P<0.05 ; @5 E BIL#H, P<0.05,

# 4 AFE HRCT %2 COPD &R HRCT EEIEHRAILLE  (xzxs)

20 541 n LD/em WT/mm WA% WT/PA/% TLV/L TEV/L EI
AR 50 1.73+£0.23 1.65+0.19”  80.35+594Y  3827+3.86" 3.59+1.24 0.31+0.11 454+2.16
E# 16 1.79 £0.26 127 £0.13 58.13+4.77 24.56 + 4.36 6.43 +1.47% 141+0.19%  2631+3.42°
M & 14 1.75£0.25 1.61+0.15" 81.16+6.12"  4239+451""  655+1.657 139+034%  27.45+4.29%
F1H 0.383 29.632 96.782 87.802 42.322 325.658 558.700
Py 0.683 0.000 0.000 0.000 0.001 0.000 0.000

I D5 EMLILE, P<0.05; @5 A #ILLEE, P<0.05,
3 itip M B S8 E SRS B it f o ™ B

KUMAR ##& COPD JE &2~ 1 CT EM% Fiy7s 1k

SIGRFHERBCR, BB AR E AR M
R AR5 R ) KUMAR $PEAf 1R 2206 COPD #E4 7407
Horfr A B ERE T O ERAIE

A 5T R AN [R] HRCT 2 & COPD H % H 41 i
THEL, Zrgnffitgk. mEn R e A s AU M —
Ml F e 22 R, BAT . xR S5 EN
S IS TSR A5 R —3. COPD RS FIE
A8 25 RS AZ RIF 2 s R < o)6e, &
AR A L, COPD BF M AHTas R wR, A
[i] HRCT 73 235 PaCO,, PaO, fil Sa0, ¥Jf7 2557, A
R E BB Pa0,.Sa0, B8 M 5, PaCO, 38 M UK,
AREEFAER, COPD B FAAEAIREUNLAE L& CO, WA,

A HRCT #BI#4 FEV, ., FVC., FEV,%. FEV %
i {H. RV, TLC fI RV/TLC A 22 5. E % 1 M #!
H % FEV,. FVC. FEV,%. FEV,% T4 % A UK,
RV, TLC F1 RV/TLC % A B ; M BUE - FEV, . FVC,
FEV %, FEV,% B HER E RAK, 7 RV, TLC F1 RV/
TLCH E R, i B M AU S 2 il S D) g sz 4t ™
HUOR E RS, A BUSEIIResz iz, SR, Ao
HUN A BIFEARSE COPD IR BEAFFAEPERIL ™, M
R BRI RE sz 0, R R B AR S e e
sl ™o, X A BRI E B S AR T M
RUBE IR

AWFFTLE R R, AR HRCT 22 COPD 3% WT,
WA% ., WT/PA 225, A& LD 5%, EBIHEE WT,
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WA% F1 WT/PA Y5 A FF M 5 IK, A B8R
WT/PA % M BRI, 1 A BURI M A WT, WA% ¥
TS, Wik, EBEH HRCT SGEEREE RISt T
A ORI M %Y, HOSSEINI %5 " i 53& AR, HA IS
AT B RES LY E AV A2 IR F 2 Ml 8L
WK, NI b 1 46 3 s s, B0 T REZ 45
It HRCT “UEEREE AL T A SR M AL,

TEARBIFEH, AR HRCT 4 COPD 3 W< A8
HRCT #8645 TLV . TEV Hl EI A 225, E BUF1 M Rl
WA TLV. TEV A1 EL 4% A BB E T+, 10 E A
FIM B TLV, TEV F EIATICE S, 30 A Bl
# HRCT iU e bR 0T E BV M AR, TR
FET A BYZH R TP i b X A 2 B 5 i R X A
AU E R M BRI RE T RS2 A B VR
TEPHZEIL RV T s me

M BUEEXS B SZARBSIRI RN T E B, A 7Y
BEXRA B ZAEShFI RN PET E R M AL, af
PRSI AZ R SR e T HAN SRS, A AU M Y
PBE B E AU T E 40 ™, Bk, %t COPD #47
HRCT FAUZWT, v 45 SR 2577 i85
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