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The Correlation between HRCT Emphysema Score and
Exercise Pulmonary Testing Parameters

Eun-Kyoung Choi, M.D., Young Hee Choi, M.D., Doh-Hyung Kim, M.D.,
Yong Ho Kim, M.D., Se Young Yoon, M.D., Jae Seuk Park, M.D.,
Keun-Youl Kim, M.D., and Kye Young Lee, M.D.

Department of Internal M edicine, Dank ook University College of Medicine, Chonan, Korea

Background : The correlation between the high resolution computed tomography(HRCT) emphysema score
and the physiologic parameters including resting and exercise pulmonary function test was Investigated in 14
patients(60.6 + 10.3 years) with pulmonary emphysema.

Methods : The patients underwent a HRCT, a resting pulmonary function test, and incremental exercise test-
ing(cycle ergometer, 10 W/min). Computed tomography scans were obtained on a GE highlight at 10 mm in-
tervals using 10 mm collimation, from the apex to the base after a full inspiration. The emphysema scores were
determined by a CT program ‘Density mask’ outlining the areas with attenuation values less than -900 HU, in-
dicating the emphysema areas, and providing an overall percentage of lung involvement by emphysema.
Results : Among the resting PFT parameters, only the diffusing capacity(r=-0.75) and Pa0, (r=-0.66) cor-
related with the emphysema score( p<0.05). Among the exercise test parameters, the emphysema score corre-
lated significantly with the maximum power(r=-0.74), maximum oxygen consumption(r=-0.68), anaerobic
threshold(V-slope method : r=-0.69), maximal O,-pulse(r=-0.73), and the physiologic dead space ratio at the
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maximum workload(r=-0.80)(p<0.01).

Conclusion ;: We could find that exercise testing parameters showed a much better correlation with the HRCT

emphysema score, which is known to have a good correlation with the pathologic severity than the resting PFT

parameters. Therefore 1t is suggested that exercise testing is superior to resting PFT for estimating in the estl-

mation of the physiologic disturbance in emphysema patients. (Tuberculosis and Respiratory Diseases 2001, 50 :

415-425)
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son F¥AF B o2 AT, p#ke] 0.0519]
2old A Foje] = Row FEA .

o7 Az
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Table 3. HRCT density mask emphysema score
results
Emphysema score
<10 %
10-19.9 %
20-29.9 %
30-39.9 %
40-49.9 %
50-59.9 %
>60 %

e

Total 14

e
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Table 4. Correlations of HRCT emphysema
score and Resting PFT parameters

I—————— e

correlation p-value
coefficient (r)
FVC % 0.0051 0.986
FEV, % -0.4531 0.104
FEV,/FVC -0.5148 0.060
FEF 35— 5% -0.4621 0.096
RV % -0.0194 0.947
TLC % -0.0783 0.790
RV/TLC % -0.2970 0.302
DLCO % -0.7225 0.004
Pa0, -0.6580 0.028
PaCO, -0.0334 0.922

oo
FVC ; forced vital capacity, FEV, ; forced expir-
atory volume in one second

FEF,s 1% ; forced expiratory flow during the
middle half of the FVC, _
RV : residual volum, TLC ; total lung capacity,
DLCO ; diffusion capacity of the lungs for car-
bon monoxide.

2. H7|E Mot 28 Fat Hvis A
exug drls AAMIA BE B0l BEEUL

e5e Zusdon W 82 HRCT 7]
ssp g2} 7] AAM) A Table 2.

ol Hu
o

Table 5. Correlations of HRCT emphysema
score and Exercise testing parame-

ters
correlation p-value
coefficient (r)
VO, max ~0.6802 0.007
VO,/kg max -0.7103 0.004
VO, max -0.6800 0.007
WR max -0.7382 0.003
AT -0.6938 0.006
BR -0.1030 0.726
HBR -0.1264 0.667
max O, pulse -0.7282 0.003
VD/VT max 0.7976 0.001
max O, desaturation 0.2179 2{154

max U, desatufab’bly = e
Wr max | maximal power, VO, max ; maximal O,
consumption, VCO; max ; maximal carbon dioxide
output, AT : anaerobic threshold, BR : breath
reserve, HRR : heart rate reserve, VD/VT ; physi-
ologic dead space / vital capacity, & Sa0; ; rest
Sa0,-maximum exercise Sa0,

ol ok}, AujeEReH(Wrmax)E 110.0+32.2
W, Hoja2A 33 (V0um.) & 61.6+£20.9%, 37|
4 o (AT/VO)E 43.6+14.1% Hom Al F
A7) (VD/VT) & 30.9£5.5 olsitt. 71 <
2t 105%004 62%2] $EE BIoH 10-29.9
o Aol 5, 30-59.9% Aol 8%, 60% o1
& 1930]tH(Table 3).

3. 7|3 M40t oPgAl BT 15 ZIAL X|EZEe| Ak

712 "5e) oA HA7)s A ART Hg=n
$7]4 £ (FVC, FEV,, FEV)/FVC, FEFs 1) %
#44 (RV, TLC, RV/TLC), $9& o]st g
20H(PaCOy) 2t frofdh AuaA 7t il H
Al Wy A4 B9HPa0,) (r=-0.66, p=0.004)
S #H &4k (DLeo) (r=-0.75, p=0.028)71_}°“"'1[\’}
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