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The Correlation of Dyspnea and Radiologic Quantity in Patients with
COPD
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Background: A lung hyperinflation, or air trapping, caused by expiratory flow-limitation contributes to dyspnea
in patients with chronic obstructive pulmonary disease (COPD). Forced expiratory volume in 1 second (FEV) has
served as an important diagnostic measurement of COPD, but does not correlate with patient-centered outcomes
such as dyspnea, Therefore, this study was performed to investigate the role of radiologic quantity in evaluating
the dyspnea in patients with COPD by measuring lung hyperinflation in chest x-ray and high resolution chest
tomography (HRCT).

Methods: Fifty patients with COPD were enrolled in this study. Their subjective dyspnea score (modified Borg
scale dyspnea index), spirometry, and lung volume were measured. Simultaneous hyperinflations of chest x-ray
score (“chest score”) and degree of emphysema of HRCT (“HRCT score”) were measured. The “chest score” were
composed of lung length, retrosternal space width, and height of the arc of the diaphragm and “HRCT score”
were composed of severity and extent of emphysema,

Results: The mean age of patients was 09 years old and their mean FEV; was 51.7%. The Borg score significantly
correlated with parameters of spirometry and lung volume, including FVC, FEV;, FEVi/FVC, RV, RV/TLC, and DLCO,
The Borg score correlated well with “HRCT score”, but did not correlate with “chest score”, Also, the Borg scale
correlates inversely with body mass index.

Conclusion: The quantity of emphysema on chest HRCT may serve as an objective marker of dyspnea in patients
with COPD,
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Table 1, Clinical characteristics and lung function in the
study subjects

Characteristics COPD (n=50)
M:F 47 : 3
Age (years) 69 (55~86)
Current smoker, No. 23 (46%)
Ex-smoker, No. 21 (42%)
BMI (kg/m?) 209432
FVC (% predicted) 754+206
FEVy/FVC (%) 4444122
FEV1 (% predicted) 5174232
GOLD criteria

Stage | 6 (12%)
Stage I 18 (36%)
Stage |l (40%)
Stage IV 6 (12%)
TLC (% predicted) 128+26
RV (% predicted) 174+706
RV/TLC (%) 55+14
DLCO (% predicted) 734+236
Borg scale 441

COPD: chronic obstructive pumonary disease; BMI: body mass
index; FEV: forced expiratory volume in one second; TLC: total
lung capacity; RV: residual volume; DLCO: diffusion capacity for
carbon monoxide,
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Faure 1, Radiographic mea-
surements of lung hyper-
inflation, (A) Lung length - dis-
tance from the tubercle of
the 1ib to the top of the dome
of the right diaphragm. (B)
Retrosternal space width -
horizontal distance from the
posterior aspect of the ster-
num 3 cm below the stemo-
clavicular junction to the an-
terior margin of the aorta
measured on the lateral film,
(C) Right diaphragm arc on
the lateral fim - measurement
of a line normal to the curve
at its apex and normal to a

line drawn between the pos-
terior and anterior costo-
phrenic angles,
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Table 2, Correlation between lung function tests and chest
score, HRCT score, and Borg scale

Parameters Chest score  HRCT score Borg scale
of pulmonry r (p-value) r (p-value) r (p-value)
function tests

FVC (% pred) 0.109 (NS) -0.306 (NS) 0.499 (<0.01)
FEV: (% pred) 0.009 (NS) -0482 (<005 0553 (<0,01)
FEV/FVC 0.058 (NS) -0.425 (<0.05) 0.340 (<0.05)

(% pred)

TLC (% pred) 0,181 (NS) 0406 (<005) 0120 (NS)
RV (% pred) 0,190 (NS) 0517 (<0.01) 0.393 (<0.05)
RV/TLC (%) 0246 (NS) 0522 (<0.01) 0521 (<0.01)
DLCO 0176 (NS) -0.636 (<0.01) 0611 (<0.01)

(% pred)

Data are expressed correlation coefficient, NS denotes not-
significant,

HRCT: high resolution chest tomogram; FEV;: forced expiratory
volume in one second; TLC: total lung capacity; RV: residual
volume; DLCO: diffusion capacity for carbon monoxide,
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Figure 2, The correlation of Borg scale with chest score,
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Figure 3. The Borg scale well correlated with HRCT
score,
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Figure 4, The Borg scale well inversely correlated with
body mass index (BMI),
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