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[ Abstract] Objective To explore the correlation between CT indexes of emphysema and lung function of
patients with chronic obstructive pulmonary disease (COPD) and effects of section thickness and reconstruction
algorithms. ~ Methods Thirty-nine COPD patients at stable phase were selected and underwent chest CT (deep
inspiratory phase) and lung function test. CT images were reconstructed by standard algorithm with section
thicknesses of 0. 625, 1.25, 5, 7.5, and 10 mm and by bone algorithm with section thicknesses of 0. 625 and
1.25 mm. Low attenuation area percent (LAA% ), the lowest 15th percentile of the histogram of attenuation values
(Perc 15), mean lung density, and lung volume were measured using the best threshold and default threshold.
The effects of different section thicknesses and reconstruction algorithms on indexes and the correlation between

indexes and lung function were analyzed. Results LAA% decreased with the increase of section thickness and
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bone algorithm was higher than standard algorithm. Perc 15 and mean lung density increased with the increase of
section thickness and bone algorithm was lower than standard algorithm, while section thickness and algorithm had
little effect on the measurement of lung volume. For each section thickness and reconstruction algorithm, FEV,
FEV % pred, FEV,/FVC, MMEF% pred, DLCO, DLCO% pred, DLCO/ VA% pred negatively correlated with
LAA% (P<0.05) and positively correlated with Perc 15 (P <0.05). FEV,% pred and FEV,/FVC positively
correlated with mean lung density (P<0.05). RV, TLC, and RV/TLGC positively correlated with lung volume on
CT (P<0.05). For pulmonary ventilation indexes and diffusing capacity, their correlations with LAA% and Perc
15 were higher than those with mean lung density and lung volume. For lung volume indexes, the correlations
with lung volume on CT were higher than those with other parameters. The section thickness did not have obvious
effect on the correlation between CT assessment of emphysema and lung function. The correlations between
LAA% or Perc 15 and some pulmonary ventilation index (such as FEV,) of bone reconstruction were higher than
those of standard reconstruction.  Conclusion LAA% and Perc 15 measured from chest CT images can ideally
reflect the ventilation indexes and diffusing capacity of lung function. The lung volume on GT can ideally reflect
the volume indexes of lung function. Attention should be paid to the consistency of section thickness and

reconstruction algorithm when performing CT emphysema evaluation and comparison. Modifications are needed if

inconsistency exists.

[ Key words] chronic obstructive pulmonary disease; pulmonary emphysema; CT; section thickness;

restruction algorithm

18 BH ZE 42 fili 9% 975 ( chronic obstructive pulmonary
disease,COPD ) J& — M £ 47 1 & Ji€ , DL A 2 P U 2
BROW RS AE (%0 o 7 A BRIE 9 COPD (1) 195
HIKT. 6% , 2 A W R T R, B AR S B
300 J5 ABETZ . ATAERE, fE COPD fdoh, CT fifi <
IS A 5 o B A e R A B 2 e T L R
iy CT PEAL 8 b5 T2 4 Fh o AR T 455 19 {8 1 1K %
Ui DX 5] (low attenuation area, LAA% ) & fififf &£
CT Al B 7 B 5 4 50X B CT A - 34 i %%
J (CTAH) W R AW iR B W CT 4% 1545 9 45
RSIEIEYE § 2y Wi N G N R S i =F 7
5 COPD Jili = i /™ 3 78 B A AR G 1, S 28 (H Ty
O H By 5w, B AT R A B S Y. A BESE
P T HEAN TR 2R A g 7y T, 4 Fh it < CT 3F
Al 8 b 5 1l 2 BE Y AH SC A

1 #BEFE

1.1 WA

¥k 2010 4F 4 & 2012 4F 1 A EARBL 2 M
COPD FaE W & . 18 GOLD #5752 9 A b
e DAERS >40 %, QUM >20 4 - 4F (CF3 %
HO AR A x W MR AR50 o A 18 P Ik % 8 L <
s @A S AE AR KRS A 1R IR AR R
(FEV,) &5 H g i i i (FVC) B e i) (FEV, /FVC) <
0.70, HEKR AR i : DA 328 W 0 ol 0 S 520
Q& I IEIL 5 . O M T gk £ 8 CT 49 4 A B i
o @CT T U048 1 B 2 8 il 5 LA A 1y Al s 48
ALAE Bl 4% B8] B P 0 A8 B 4 L B B L 25

ONaJFR L 45 o ABIF S0 28 48 L 22 D 2 b, R Y
BB R G BETE 1A A S8 i 2 BE
R PR AR e CT A A L PRIFAG , £ 45 4F i | B i (1A
Joi gk A o A

1.2 Jilishfgks &

FH it Dy e A FR A 10X (T Jaeger ) il 72 £ 35
F14) 38 S, ) R 25 B 3 B R I 3 U R T
g, B0 — % L Bk 9% B i ( DLCO) o 3230 3% 75 K A A
12 hiF RSB EF KA KA fT 6 h 12 3L

S ET IR

1.3 i CT £ 4 Jj ik

o A AR A B N G e KR ORI T Tk
KBRS o 7E Joe KW AR I #E A7 il i 22 it 9 1
1E CT 35 (228 GE, Discovery CT750 HD) , 94
SHCAE RN 120 kVp, 8 B3N 240 mAs, IR EE
0. 984, 4 )2 JEFJZBEY 4 0. 625 mm, K474 P i
BOECHE 4> BILL 0. 625 .1.25.5.7.5 F1 10 mm . 2
JE, i standard (474 B pREIEAT B HE . LA 0. 625 mm
A 1.25 mm PIFRPZJE, H] bone (5 41 ) 45 A2 bR B #E 4T
H, EEEESREEMSE,

1.4 @i CT iyl =T & vF 4k

FH Myrian® B A% 53 T 4K 206k 356 CT 3047 = 4
HE L H S E Gy A SUR A R OB O AR T T
1B B BN CT BI{E ( - 950 HU), KA K 7
Z BB A5 1 5 o AR A e 9 B
M LAA% (48 CT B AR T 45 5 B8 1 i 2 VAR TR BT

JOURNAL OF SHANGHATI JIAO TONG UNIVERSITY MEDICAL SCIENCE | Vol.35 No. 11 Nov. 2015



BEOHE,SE. 4 FDIPAE I B9 CT 845 1 Lo R J2 R A et Uy s A 52

- 1615 -

5 A TR B L)) s M A R CT (B IR
5515 T4 AR CT A (Pere 15) 101 42 i
TRRR S 359 i 5 3, LA O A i o R B

1.5 SiJiik

JiI SPSS 17.0 B F 4T Gt =400 M i b 4%
CT PFAl 45 A5 K dh 5 1 D) BE 45 45 A5 B a4 1 1B 25 70
fii o FHBEHL X 20 B3 19 T5 22 50 A, 23 A [+ 2 T2 %6
il S CT PP AL 48 b B9 22 0, ] LSD ik #E 47 P 7 1L
B o FHTCXT ¢ K 56 LU AEAH [R] J2= I8 T A ol Bl o g O
A T A Bl R A A AR R 22 S, DA % e O
I 2 JRE T A5 0 il A R bR e 25 o
Pearsontf 573 M 6 46 CT fili b PFA 45 2R 5 il 2 fig
MR SCE . R E R )2 R E d )y A BT
CT Jii Ml 25 DAk 235 2R 55 Wil D) RE (9 A1 S , o 9 M 7
S IM Y RE AR OCHEAR 22 < 5% , I\ A% W R U 15 8K
RAADT o

2 7 R

2.1 AN RO

LA R 39 B, 35 M S AR (64 £6) 2
SEHFEV, 1A (48 £16) % , — A5 &L tn & 1
FER o

®2 EEREEAXXNED CT ST MfERE M

1 MANHARBEN-—REBER

Tab 1 General information of enrolled patients

i H Xts
(74 64 +6
BMI/ (kg/m?) 21 2
WA (- 4R 46 £22
FEV, /L 1.3 +0.5
FEV, & Bilit{E [ 43 1/ % 48 +16
FVC/L 3.20.6
FEV,/FVC(/% ) 4119
MMEF (& HH{E & 5 1L/ % 1327
RV/TLC(/% ) 61 +8
DLCO (5 WA 1 43 bt/ % 48 £17
DLCO/VA i BUHHEE 431k (/% ) 60 +22

{E: MMEF Jyfe R Bt b s RV S8kl TLC il a5 RV/
TLC 5% 5 ks DLCO/VA Sy B R il

2.2 R EHETTARS CT iR R bRy 5 v

T 4552 BE , LAA% BE 2 5488 K/, 5 A
A TARMEE . Perc 15 FIF- 35 fili 2 J b6 )2 5 14
T A AR T AR E . CT s 4 il 4
FEURE )2 JEE 385 o ofy w385 o, o A0 A W /DN T bR o R
#, AFRZEE EE A2 ERYAESIT¥HE X
(P<0.001)(%2),

Tab 2 Effects of section thickness and reconstruction algorithms on CT indexes for the evaluation of emphysema
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Fig 1  Correlations between CT indexes for evaluation of emphysema and lung function
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Tab 3  Correlations between CT evaluation indexes and lung function under best section thickness, reconstruction algorithm, and threshold
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TLC 0.535  0.625/FRi#E/ -990  -0.376 7.5/ bR -0.411 7.5/ bR 0.769 1.25/ &4
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