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Objective. CT is able to precisely define the pathological process in
COPD. There are a number of previous articles discussing the dis-
tribution of emphysema and its connection with pulmonary func-
tion tests. However, the results obtained by the researchers are not
identical.

Purpose. To assess relationships between emphysema and pul-
monary function test parameters in COPD patients.

Materials and methods. Fifty-nine patients diagnosed to have
COPD underwent chest CT examinations and pulmonary function
tests.

For the quantitative assessment, percentages of low attenuation
volume LAV (
and each lobe were obtained. Quantitative CT measurements were

%) of a both lungs, the right lung, the left lung,

compared with forced expiratory volume in 1 s (FEV)), the ratio of
FEV, to forced vital capacity (FEV /FVC), the diffusing capacity for
carbon monoxide (DLco) and total lung capacity (TLC).

Results. Except for the right middle lobe and the right upper
lobe, respectively, all the quantitative CT measurements showed
weak to moderate negative correlations with diffusing capacity
(DLco) (r=-0.35to -0.61, p < 0.05) and weak positive correlations
with TLC (r = 0.34 to 0.44, p < 0.05). Group analysis indicated that
LAV ., v (%) values of both lungs, right lung, left lung, and each
lobe, except for right middle lobe, were increased in patients with
GOLD stages 3 and 4 of COPD compared to GOLD stages 1 and 2
(p <0.05).

Conclusion. CT measurements of emphysema are significantly
related to pulmonary function tests results, particularly DLco.
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INTRODUCTION

Chronic obstructive pulmonary disease (COPD),
a common preventable and treatable disease, is
characterized by persistent airflow limitation that
is usually progressive and associated with an en-
hanced chronic inflammatory response in the air-
ways and the lung to noxious particles or gases
(1). Airflow limitation is mainly caused by small
airway remodelling and/or emphysema, and these
pathologic changes directly determine the appro-
priate management strategy (2, 3). Therefore, dif-
ferentiation of the two types of pathologic change
is clinically important. Spirometry is a well-estab-
lished method for the diagnosis and assessment of
a clinical stage of COPD. However, it is difficult to
establish these pathologic changes with this clin-
ical tool, and the regional function and morpho-
logical abnormalities cannot be evaluated either. In
contrast, imaging examinations have shown great
advantages in the assessment of regional morpho-
logic and functional changes in COPD patients.
Nonetheless, according to the practise guidelines of
GOLD (Global Initiative for Chronic Obstructive
Lung Disease), imaging does not play a substantial
role in the diagnosis of COPD (1, 4).

Emphysema is defined as a permanent enlarge-
ment of air spaces distal to terminal bronchioles
accompanied by the destruction of alveolar walls.
Emphysema can be centrilobular, panlobular,
paraseptal, and bullous. Such pathological changes
cannot be assessed by conventional chest radio-
graphs but can be well studied on a computed to-
mography (CT) scan. Detailed anatomic informa-
tion about the lung and such morphologic changes
as emphysema, bronchial wall thickening and fi-
brosis can be seen and characterized in a CT scan.
Thus, CT is able to precisely define the pathological
process in COPD and has been used to differentiate
between airway-predominant and emphysema-pre-
dominant COPD (5). Various CT techniques are
available to quantify emphysema (6) and many
studies have addressed the ability of CT to accu-
rately quantify the extent and severity of emphyse-
ma. In addition to detailed anatomic structures, CT
can make quantitative analysis on the lung volume,
airway and lung density. CT is currently considered
the method of choice for providing accurate in vivo
information about pathologic changes in the lung
that occur in COPD. A number of studies have

been dedicated to in vivo quantification of the ex-
tent and severity of emphysema.

The extent of emphysema is generally assessed
by using CT densitometry parameters such as
the relative low-attenuation area (i.e., the propor-
tion of lung parenchyma with attenuation values
lower than the predetermined threshold), which
can quantitatively assess parenchymal emphy-
sematous destruction of a lung as reflected by re-
duced CT lung attenuation. Hayhurst et al. were
first to quantify the severity of emphysema with
CT and showed that Hounsfield units (HU) fre-
quency distribution curves of patients with histo-
logically-proven emphysema differed significantly
from patients without emphysema (7). In 1988,
the density mask was introduced and is based on
pre-defined voxel as a threshold to differentiate
between areas of normal attenuation values and
low attenuation areas (LAA). Microscopic and
macroscopic studies showed that the percentage
of the lung area with x-ray attenuation values of
less than -950 HU and less than -910 HU can be
used to approximate anatomic emphysema on CT
scans obtained in inspiration and expiration, re-
spectively.

The percentage of the lung area with CT attenu-
ation values compatible with emphysema has been
shown to be related to functional measurements
of airflow obstruction (6, 8). However, because CT
measurements are not always available, it would be
helpful to be able to estimate the presence and se-
verity of emphysema by using functional measure-
ments. An accurate prediction of the percentage
of lung area with reduced x-ray attenuation values
in CT by using the pulmonary function could be
of help to further characterize functional impair-
ment in patients with COPD who are undergoing
a routine clinical evaluation or patients’ response to
therapeutic intervention (3).

We performed this study to determine the ca-
pability of quantitative computed tomography to
assess pulmonary emphysema and its relationships
with pulmonary test parameters in subjects of
chronic obstructive pulmonary disease.

MATERIALS AND METHODS

Subjects
The study was approved by the local bioethics
committee. Each participants provided a written
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informed consent. From February 2009 to April
2012, we recruited 59 non-consecutive patients
with COPD (mean age + standard deviation 68
years £ 11) through the outpatient clinic. There
were 52 men and seven women. Of them, 51 sub-
jects were smokers or ex-smokers with a mean
smoking exposure of 34.2 pack-years + 16, and
eight subjects were non-smokers. COPD was di-
agnosed according to the criteria of the GOLD
(1). Subjects were drawn for each GOLD stage,
resulting in four subjects in GOLD stage 1, 25 in
GOLD stage 2, 21 in GOLD stage 3, and six sub-
jects in GOLD stage 4. According to the severi-
ty of the disease, the subjects were subsequent-
ly divided into two following groups — milder
group (GOLD stages 1-2) and more severe group
(GOLD stages 3-4).

Pulmonary Function Testing

All patients underwent a complete evaluation of
the pulmonary function, including spirometry,
body plethysmography, and gas diffusion capacity
testing. Pre and post bronchodilator spirometry
data, static lung volumes, and single-breath diffus-
ing capacity for carbon monoxide were performed
according to the guidelines of the American Tho-
racic Society (ATS)/European Respiratory Society
(ERS). PFT parameters, including FEV , FEV /FVC
ratio, FVC, TLC, VC, RV, and DLco, were meas-
ured using Vmax Encore (Viasys “Healthcare, US)
equipment. The subsequent CT scanning was per-
formed within the interval of less than seven days.

CT Examination

All the subjects underwent volumetric chest CT at
the end of inspiratory breath-hold in supine posi-
tion. Breath-hold training was carried out before
each exam. No contrast medium was used. All CT
scans were obtained by the same team of diagnostic
radiology personnel and with the same CT scan-
ner GE Light Speed VCT 64-slice (GE Healthcare,
Milwaukee, Wisconsin, US). CT parameters were
as follows: 120 k VP/80 m As, scan range from
lung apex to the diaphragm, pitch 0.875, B31f
reconstruction kernel, section thickness 5 mm,
collimator width 64 x 0.625 mm and a gantry
rotation speed of 0.8 s. These CT raw data were
reconstructed to 1.25 mm section thicknesses
using a standard algorithm.

Image analysis

Image analysis was performed on a post-process-
ing workstation AW 4.5 VCAR (GE Healthcare,
Milwaukee, Wisconsin, US) using advanced appli-
cation Thoracic VCAR software. Quantitative CT
assessment of lung volumes and the percentage of
lung CT voxels below the threshold of -950 HU
(as a representative value of the presence of lung
emphysema) were performed. The outlining of
each lung lobe was performed manually by a ra-
diologist. Percentages of low-attenuation volume
LAV .., (%) were obtained automatically for
both lungs, the right lung, the left lung, and each
lobe (Figure).

Statistical Analysis

Comparisons between the measurements of a CT
scan and PFT parameters were performed. In
terms of normally distributed data, analysis of
variance Student’s t-test were used. Otherwise,
statistics were analysed using the Kruskal-Wal-
lis method. Pearson r correlation coefficient was
used to evaluate the correlation between the pul-
monary function and CT low-attenuation volume
LAV ., 4 (%) parameters in COPD patients. Data
analysis and statistical analysis were performed
by SPSS version 22.0 (SPSS Inc., Chicago III).
P < 0.05 was considered statistically significant.
Continuous data are given as mean + SD, unless
otherwise indicated.

RESULTS

The 59 COPD patients were divided into two
groups according to the GOLD stage. Mild/mod-
erate group included GOLD stages 1-2, and se-
vere/very severe group included GOLD stages 3-4.
The characteristics of the subjects and PFT para-
meters are listed in Table 1. Table 2 demonstrates
correlation coefficients between LAV . .. (%) of
the lobes and PFT results. The LAV . (%) of
both lungs, the right lung, the left lung, the right
middle lobe (RML), the right lower lobe (RLL),
the left upper lobe (LUL), and the left lower lobe
(LLL) showed weak negative correlations with air-
flow limitation (FEV, and FEV /FVC) (r = -0.30
to —0.50, p < 0.031). The right upper lobe showed
no correlation with airflow limitation (r = -0.20 to
~0.37, p > 0.05).
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Range name | Range values Right lung | Left lung Total lung volume
Right Lung Upper Lobe Middle Lobe Lower Lobe Left Lung Upper Lobe Lower Lobe Combined Lungs

-950 HU [-1024/-950] 7.6953% 9.2553% 4.6265% 6.9703% 13.4866% 9.2873% 17.3451% 10.5669%/0.9489 L
>-950 HU [-950/3071] 92.3047% 90.7447% 95.3735% 93.0297% 86.5134% 90.7127% 82.6549% 89.4331%/8.0311 L
Total 4.5273 L 20.0415L 0.5897 L 1.8961 L 4.4527L 2.1322L 2.3205L 8.98L

Figure. Images of the lungs of a 72-year-old male COPD patient with GOLD stage 2 disease. A — the volume ren-
dering (VR) image of the lungs; B - the outline of the right lung lobes; C - a coronal image of the lungs; D - the area
of the lungs having a CT value below -950 HU is shown in blue; E — percentages of low-attenuation volume of both
lungs, the right lung, the left lung, and each lobe were obtained automatically
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Table 1. Clinical data and results of the pulmonary function test of study subjects

Parameter Value Mean SD Range
No. of patients (male/female) 59 (52/7)

Age, years 59 68.36 11.13 39-87

Smoking exposure, pack-years 51 34.18 15.96 0-60
FEV, (%) 56 51.23 17.92 19-106
FEV,/EVC (%) 56 44.02 12.33 21-75
EFVC (%) 56 91.68 22.42 45-137
TLC (%) 49 117.31 24.54 67-198
VC (%) 49 90.73 20.69 52-140
RV (%) 49 169.59 61.17 69-381
DLco (%) 47 59.91 21.20 18-100

Note. The data are expressed in terms of means + standard deviations (SD). Smoking exposure, pack-years — a pack year is de-

fined as twenty cigarettes smoked every day for one year. FEV, (%) - percentage of predicted forced expiratory volume in 1 s;

FVC (%) = percentage of predicted forced vital capacity; TLC (%) — percentage of predicted total lung capacity; VC (%) - per-

centage of predicted vital capacity; RV (%) — percentage of predicted residual volume; DLco (%) — percentage of predicted dif-

fusing capacity of lung for carbon monoxide.

Table 2. Correlation coefficients between LAV . . (%)
LAV .. (%). FEV, (%) FEV /FVC (%) DLco (%) TLC
Mean + SD r P r P r P r P

Both lungs (10.53 + 10.65)  -0.39 0.005 -0.50 0.000 -0.59 0.000 0.44 0.003
Right lung (9.86 + 9.96) -0.30 0.031 -0.50 0.000 -0.58 0.000 0.40 0.007
Left lung (11.30 £ 12.15) -0.44 0.001 -0.46 0.001 -0.56 0.000 0.42 0.005
RUL (9.08 + 11.68) -0.20 0.169 -0.37 0.007 -0.61 0.000 0.30 0.052
RML (9.32 £ 10.32) -0.31 0.028 -0.45 0.001 -0.18 0.248 0.34 0.023
RLL (9.51 + 10.82) -0.33 0.017 -0.50 0.000 -0.35 0.022 0.35 0.022
LUL (10.16 + 12.42) -0.36 0.009 -0.39 0.005 -0.56 0.000 0.35 0.022
LLL (11.49 £11.99) -0.37 0.007 -0.49 0.000 -0.41 0.007 0.36 0.017

Note. The data are Pearson r correlation values. LAV

-950 HU

(%) data of anatomic lung part are expressed in terms of means + stand-

ard deviations (SD); FEV, (%) - percentage of predicted forced expiratory volume in 1 s; FVC (%) = percentage of predicted

forced vital capacity; DLco (%) — percentage of predicted diffusing capacity of lung for carbon monoxide; TLC (%) - percentage

of predicted total lung capacity.

Except for RUL and RML, all the quantitative
CT measurements revealed weak to moderate neg-
ative correlations with diffusing capacity (DLco)
(r=-0.35t0-0.61, p <0.022) and weak positive cor-
relations with total lung capacity (TLC) (r = 0.34 to
0.44, p < 0.023). RML showed no correlation with
DLco (r=-0.18, p > 0.05) and RUL showed no cor-
relation with TLC (r = 0.30, p > 0.05).

Table 3 provides patients’ characteristics, pa-
rameters of the pulmonary function, and quan-
titative CT measurements in the mild/moder-
ate GOLD stage group and severe/very severe
GOLD stage group. The value of LAV, .
(%) of both lungs, right lung, left lung, RUL,
RLL, LUL and LLL was increased within GOLD
3-4 group comparing to GOLD 1-2 group
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Table 3. Pulmonary function and quantitative CT LAV_

GOLD stage 3-4 groups

950 HU

(%) measurements between GOLD stage 1-2 and

GOLD stage 1-2

GOLD stage 3-4

Male/female (n) 26/3 24/3
Pulmonary function test
FEV1 (%) 63.62 £ 15.16F 37.93 £ 8.76%
FEV1/FVC (%) 50.41 £ 10.64+t 37.15 £ 10.26F
FVC (%) 99.79 + 20.79+ 82.96 + 21.12+
TLC (%) 114.48 £+ 18.55 120.25 + 29.66
VC (%) 96.96 + 18.3571 84.25 £21.35%
RV (%) 153.64 + 39.42 186.21 + 74.98
DLco (%) 69.56 = 19.02F 48.95 + 18.29¢
CT measurements LAV-950 HU (%)

Both lungs 6.25 + 6.887F 15.35 = 12.44+
Right lung 6.09 + 7.13¢% 14.23 £ 11.37%
Left lung 6.50 £ 7.39% 16.52 + 14.55¢
RUL 5.34 £ 8.07% 13.81 + 14.02¢
RML 6.67 £ 7.89 12.60 £ 12.29
RLL 597 £7.78% 13.07 £ 12.59¢
LUL 5.87 £ 6.77% 15.13 + 15.84+
LLL 7.19 £ 9.401 15.81 £ 12.96+

Note. 1 Significant statistical difference between GOLD stage 1-2 and GOLD stage 3-4 groups (P < 0.05). Data are expressed in

terms of means + standard deviations (SD). FEV (%) = percentage of predicted forced expiratory volume in 1 s, FVC (%) = per-

centage of predicted forced vital capacity, TLC (%) = percentage of predicted total lung capacity, VC (%) = percentage of pre-

dicted vital capacity, RV (%) = percentage of predicted residual volume, DLco (%) = percentage of predicted diffusing capacity

of lung for carbon monoxide. RUL = right upper lobe, RML = right middle lobe, RLL = right lower lobe, LUP = left upper lobe,

LLL = left lower lobe.

(p < 0.05), whereas there were no corresponding
significant differences between LAV (%) and
RML.

950 HU

DISCUSSION

Airflow limitation in COPD is a complex phe-
nomenon caused by small airway remodelling
and emphysema. Pulmonary emphysema results
from the destruction of the parenchymal tissue
induced by a chronic inflammatory response af-
ter inhalation exposure to cigarette smoke and
other noxious particles. Our study revealed that
quantitative CT measurements of emphysema are
significantly related to the nature and severity of
the impairment of the pulmonary function.
Quantification of pulmonary emphysema
in vivo is important for the understanding of
the natural history of disease, assessment of

the extent of the disease, and evaluation and fol-
low-up of therapeutic interventions or planning
of systemic treatment of COPD. Besides, the de-
tection of early emphysema may prevent the oc-
currence of obstructive ventilatory impairment as
timely appropriate measures such as smoking ces-
sation or a medical intervention may be applied.
The diagnosis of COPD is based on clinical
grounds and spirometry. Although spirometry is
an essential method for diagnosing COPD, it re-
flects only the general ventilation function. Mea-
surement of unilateral or regional lung function
remains a major challenge in lung function test-
ing (9). Computed tomography allows for early
detection of emphysema. It also makes it possible
to quantify the total amount of emphysema and
provides the precise location of the obstructive
ventilatory impairment. It has been reported that
the volume of emphysema quantified by CT may
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predict the severity of COPD. On CT scans, em-
physema is characterised by areas of a lung with
reduced attenuation coefficients. Several studies
have discussed the threshold of CT analysis. In
present study, a semi-automatic method setting
the threshold value of -950 HU was applied for
the quantitative assessment of the emphysema vol-
ume (10, 11). It was first defined on an incremental
thin-section CT scan and compared with patholog-
ical specimens (11). Zaporozhan et al. reported that
the -950 HU threshold data measured on multi-de-
tector-row correlated well with PFTs (12). Several
other clinical studies also used the same threshold
of =950 HU (13, 14).

Our current study confirms significant corre-
lations between CT measurements of emphysema
and airflow obstruction, diffusion capacity, and
the parameters of lung volumes. The correlations
were in agreement with some expert narrative re-
view and individual studies (2, 8, 15, 16). However,
other studies such as the National Emphysema
Treatment Trial Study (17) and the Internation-
al COPD Genetics Network Study (18) reported
weaker associations of some PFT parameters. In
the National Emphysema Treatment Trial and In-
ternational COPD Genetics Network, single-slice
CT was predominantly used; the reduced strength
of the correlations was probably caused by the weak
reproducibility and accuracy of single-slice CT
(19). Wang et al. reported significant correlations
between CT measurements of emphysema and
FEV , FEV /FVC, DLco, and RV/TLC (20). It also
demonstrated increased LAV . (%) value in
GOLD stage 2, 3 and 4 groups as compared with
control samples.

The results of our study confirmed the logical
assumption that patients with emphysema have
deteriorating diffusing lung capacity, increased to-
tal lung capacity, the residual volume, and reduced
FEV . These correlations were in agreement with
other studies (20-22). The data of our analysis
suggest that the LAV _ (%) of each lobe, except
RML, showed mild to moderate negative correla-
tion with DLco and weak positive correlation - ex-
cept in the case of RUL - with RV/TLC.

DLco measures the ability of the lungs to trans-
fer gas from inhaled air to the red blood cells in
pulmonary capillaries, thus decreased DLco value
is caused by the destruction of alveolar walls and
results in capillary network reduction and therefore

indirectly reflect the extent of emphysema. These
results are not in conformity with the findings of
the previous studies. Saitoh et al. found moderate
to strong correlations of DLco with the LAV .
(%) of the right lung, the whole lung, and each up-
per lobe, whereas the LAV, (%) of the left lung
and each lower lobe showed no or only weak corre-
lations with DLco (23). They also found moderate
correlations of RV/TLC with the LAV, . (%) of
the right lung, left lung, both lungs and each low-
er lobe, whereas the LAV . (%) of each upper
lobe showed no or only weak correlations with it.
The difference may be partly due to technical fac-
tors. Densitometry can be influenced not only by
the applied percentile or density threshold, but also
by image reconstruction algorithm (22, 24), section
thickness (25), inspiration level (26), scanner/study
centre (26), gravity (27), and radiation dose (28).

Several studies reported that DLco correlated
stronger with emphysema in the upper lobes (23),
while, in contrast, there are studies that reported
the opposite — that PFT values, especially DLco,
correlated stronger in the lower lobes (29). In our
study, the moderate negative correlation between
the right upper lobe and DLco was the strongest
compared with other lobes (r = -0.61, p < 0.000).
Could it be interpreted that emphysema takes place
firstly in the RUL? It could be explained that since
the right main bronchus is stub and steep, it is eas-
ier for the inflammatory agents to reach the right
lung. Hoesein et al. reported that heavy (former)
smokers with upper-lobe predominant CT-quanti-
fied emphysema have a more rapid decrease in lung
function than those with lower-lobe predominant
CT-quantified emphysema (30). But only more
detailed studies could answer if CT-quantified em-
physema of RUL better reflects the worsening of
the lung function.

By studying the distribution of emphysema be-
tween functional groups, we found that the extent
of emphysema was greater in severe or very severe
COPD patients compared with the group of mild
or moderate patients. This observation is in agree-
ment with similar studies (5), where the severity
of emphysema varies greatly even among patients
with the same stage of COPD. It turns out that in
some patients with moderate or severe airway ob-
struction (moderate to severe COPD stages) em-
physema symptoms are hardly present, in contrast
to those patients whose lungs are seriously affected
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by emphysema yet respiratory function tests are
almost normal. The COPD breakdown into func-
tional groups cannot be discretely ascertained by
PFT, because FEV, value alone cannot objectively
reflect the diversity and complexity of structural
lung changes and overall clinical presentation. Even
within the same GOLD stage, patients will present
with differences in the severity of dyspnoea, fre-
quency of acute exacerbations, and their response
to inhaled corticosteroids or bronchodilators, par-
tially because of differences in phenotyping not ad-
dressed by the GOLD scheme.

Hence performing a thoracic CT scan to and
assessing emphysema in the patients with even
a mild stage of obstruction is useful for the iden-
tification of the phenotype of the disease. Based
on CT examination results, it can give a complete
clinical picture of the disease of each individu-
al patient and prescribe individual and optimal
treatment.

There are certain limitations in this study: since
it had a relatively small number of subjects, the pa-
tients were not divided into four GOLD groups of
bronchial obstruction severity. However, we think
that division of our subjects into two groups — mild-
er (GOLD 1-2) and more severe (GOLD 3-4) - is
quite rational from the practical point of view.

As only inspiratory CT was performed without
comparison with expiratory CT, the air trapping
phenomenon was not investigated.

CONCLUSIONS

Quantitative CT measurements of emphysema
are significantly related to the nature and severity
of the impairment of the pulmonary function and
therefore provide a useful morphological method
to assess the severity of COPD and the impairment
of the lung function.

CT measurements of emphysema are signifi-
cantly related to the results of pulmonary function
tests, particularly DLco.
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KIEKYBINE KOMPIUTERINE TOMOGRAFIJA
IVERTINTOS EMFIZEMOS IR KVEPAVIMO
FUNKCIJU RODIKLIU SASAJOS SERGANT
LETINE OBSTRUKCINE PLAUCIU LIGA

Santrauka

Jvadas. Létiné obstrukciné plauciy liga (LOPL) yra diag-
nozuojama pagal vienintelj kvépavimo funkcijos rodiklj
FEV1, taciau jis atspindi tik bronchy obstrukcija, o tokie
LOPL morfologiniai komponentai kaip emfizema, bron-
chektazés, fibrozé ar jy deriniai, kurie yra labai svarbas
ligonio fenotipui nustatyti, geriausiai jvertinami atlikus
kratinés lastos kompiutering tomografija. Pastaruoju
metu pasirodé moksliniy darby, nagrinéjanciy strukta-
riniy plauc¢iy pakitimy ir kvépavimo funkcijy rodikliy
ssajas, taciau jy duomenys priestaringi. Sio tyrimo tiks-
las — iStirti sgsajas tarp jvairiy kvépavimo funkcijos rodik-
liy ir plauc¢iy emfizemos ligoniams, sergantiems LOPL.

Metodika. Istirti 59 jvairiy sunkumo stadijy LOPL
sergantys ligoniai, jiems atliktas i$samus plauciy funk-
cijy tyrimas ir kratinés lastos kompiuteriné tomografija.

Emfizemos pazeisto plauciy audinio plotui jvertin-
ti buvo apskaiciuotas visy plauciy - atskirai kiekvieno
plaucio ir kiekvienos plauciy skilties Zemo tankio plo-
tas LAV

950 HU
mo funkcijy rodikliais - forsuotu i$kvépimo tariu per

(%). Gauti rodikliai palyginti su kvépavi-

1s (FEV)), FEV1 ir forsuotos gyvybinés plauciy talpos
rodiklio (FVC) santykiu (FEV /FVC), anglies monok-
sido difuzijos geba (DLco) ir bendrgja plauciy talpa
(TLC).

Rezultatai. I§skyrus desiniojo plaucio vidurine ir
vir§utine skiltis, visi KT emfizemos rodikliai neigiamai
koreliavo su difuzine geba (DLco) (r = nuo -0,35 iki
-0,61, p < 0,05) ir teigiamai koreliavo su TLC (r = nuo
0,34 iki 0,44, p < 0,05). Grupiy analizé atskleidé, kad
sunkesne LOPL stadija (GOLD III-1V) serganciy pa-
cienty visy plauciy daliy, i$skyrus desinigja viduring
skiltj, LAV _ .. (%) buvo didesnis, palyginti su leng-
vesnés LOPL (GOLD I-II) stadijos pacienty rodikliais
(p <0,05).

I$vados. Emfizemos KT israiska reik§mingai susi-
jusi su kvépavimo funkcijy rodikliais, ypa¢ DLco.

Raktazodziai: emfizema, kiekybiné kompiuteriné
tomografija (KT), plauciy funkcija, LOPL



