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Lung Volumes and Diffusing Capacity in Bronchiectasis :
Correlation with the Findings of High Resolutional CT
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Background : The patient with bronchiectasis may have obstructive ventilatory impairment combined with
mild restrictive ventilatory impairment due to fibrosis of surrounding lung parenchyme and pleural adhesions
caused by chronic recurrent pulmonary infections. Since hyperinflation or emphysematous change can be
occured in bronchiectasis, pulmonary functions such as lung volumes and diffusing capacity may- also vary
with associated emphysema.
Methods : For the evaluation of lung volumes and diffusing capacity in bronchiectasis with respect to the ana-
tomic types and severity of bronchiectasis, a total of 40 cases comprising 24 cases of tubular, and 16 cystic
type of bronchiectasis were analyzed retrospectively. Correlation between lung functions and extent of bronchi-
ectasis or associated emphysema detected in HRCT were also evaluated.
Results : Vital capacity(VC) tended to decrease in cystic type than in tubular type. As the severity of bronchi-
ectasis became serious, the VC were significantly reduced, whereas the total lung capacity (TLC), residual vol-
ume(RV) and its ratio to the total lung capacity(RV/TLC) had no significant difference. Lung clearance
index(LCI) was significantly increased in cystic type than in tubular type, whereas the slope of phase I in sin-
gle breath nitrogen curve( AN2/L) was not significantly changed regard to the type and severity of bronchiec-
tasis.

DLCO and DLCO/VA reflecting diffusing capacity were significantly decreased in cystic type and also as
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the severity of bronchiectasis became serious.

The correlation coefficient of VC, DLCO and LCI with the extent of bronchiectasis were —0.322, —0.339
and 0.487, respectively, whereas other parameters were not significantly correlated with the extent of bronchi-

ectasis.

VC and DLCO correlated negatively with the extent of emphysema while RV, RV/TLC, LCI and AN2/L

correlated positively.

Conclusion ; These findings suggest that the reduction of VC and diffusing capacity or uneven distribution of
inspired gas in bronchiectasis are related to both the extent of bronchiectasis and associated emphysema while
increased residual volume be related to the extent of associated emphysema alone. (Tuberculosis and

Respiratory Diseases 1999, 46 : 489-499)
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Table 1. Clinical and physical characteristics of patients with bronchiectasis

o Tubular Cystic

Characteristics

(N=24) (N=16)
Sex, Male/Female 5/11
Age, Mean +SD, yrs 51.1+£12.25 56.3+11.37
Height, cm 159.1+7.70 156.4 +7.89
Weight, kg 54.8 £9.94 51.2+£10.50
The Values are all insignificant.

Table 2. HRCT findings according to type of bronchiectasis

Tubular Cystic

(N=24) (N=186)
Extent of Bronchiectasis 4.7+3.06 7.01+4.68*
Presence of Emphysema, (N) 17 (79.2%) 13 (87.5%)
Extent of Emphysema 4.2+4.08 4.81+3.67

*p<0.05.

7} 1-2mmolale] A&G5-97} e A2 3

718A1¥e) s)3eta Yel= 95% (tubular) B
FEY (cystic) .2 FRIFHUL e 44 24, 16
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Table 3. HRCT findings according to severity of bronchiectasis

Mild Moderate Severe
(N=19) (N=11) (N=10)
Extent of Bronchiectasis 24+1.17 6.3 +0.90* 11.0 +2.83**
Presence of Emphysema, (N) 14 (73.7%) 7 (63.7%) 9 (90.0%)
Extent of Emphysema 3.4+4.17 4.1+3.65 8.0 £4.69*
*p<0.05 compare to mild, **p<0.05 compare to mild and moderate.
Table 4. Lung volumes according to type of bronchiectasis
Tubular Cystic
Parameter
(N=24) (N=16)
VC, % pred. 76.8+21.13 68.6 +£16.40
RV, % pred. 109.9+36.74 128.1 £41.92
TLC, % pred. 93.5+17.07 92.6 +14.55
RV/TLC, % 40.8+12.57 49.3+10.81
The parameters are all insignificant.
Table 5. Lung volumes according to severity of bronchiectasis
Mild Moderate Severe
Parameter
(N=19) (N=11) (N=10)
VC, % pred. 78.3+19.84 76.2+21.68 61.4+11.41*
RV, % pred. 120.2 +36.62 108.6 £44.13 122.0+40.94
TLC, % pred. 98.1+11.92 90.0+21.52 86.9+11.75
RV/TLC, % 43.8+11.77 41.1+£15.40 49.3+ 8.28
*p<0.05 compare to mild.
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Table 6. Lung clearance index (LCI) and Slope of alveolar plateau (AN2/L) according to type

of bronchiectasis

Tubular Cystic
Parameter
(N=24) (N=16)
LCI, % pred. 169.2+ 65.54 232.5+113.51*
AN2/L., % pred. 384.4 +235.84 506.6 +367.38

*p<0.05.

Table 7. Lung clearance index (LCI) and slope of alveolar plateau (AN2/L) according to se-

verity of bronchiectasis

Mild Moderate Severe
Parameter
(N=19) (N=11) (N=10)
LCIL, % pred. 161.5+ 48.53 1924+ 97.64 267.9 +120.35*
AN2/L, % pred. 396.6 +263.25 349.1+174.09 586.2 +411.31

*p<0.05 compare to mild.
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o Z2o. LCIe) 23449 gTe 3%, 555
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05). AN2/Le] & 3= BAgle] A &
7tsjo] dslem AUzt AsAth. Dico ® Dico/

AT FIEAE FEYAA 4EH v /oA
A= Qlla(Table 8), 7|#xA&gZFe] 228
o WetMe A% L 353 va FFoAM F3lo]
#2HAcH(Table 9).

71A R W9} ol AHEAe] A
4= Table 103} Zo] VC, Dy 2 LCIZ} 22} -
0.322, -0.339, 04872 9% TA AUy
RV, TLC, RV/TLC, AN2/L, Dio/Vie §21%
AP ek aeln ma R g g o
71%9] Heiet s71s AHEne] duASsE VC ¥
Dico= 22} -0.574, -0.3812 #9% @A 9
o9 RV, RV/TLC, LCI¢} AN2/L%E Z+2Z} 0.435,
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Table 8. Diffusing capacity according to types of bronchiectasis

Tubular Cystic
Parameter
(N=24) (N=16)
DLCO, % pred. 104.5+36.44 72.0+27.15%*
DLCO/VA, % pred. 104.9 +£24.10 83.8+23.26*

*p<0.05, **p<0.01.

Table 9. Diffusing capacity according to severity of bronchiectasis

Mild Moderate Severe
Parameter
(N=19) (N=11) (N=10)
DLCO, % pred. 95.1 +£30.55 98.1+43.98 66.1 +28.85**
DLCO/VA, % pred. 98.7 +:26.38 100.7 +£23.59 86.7 +27.77

**p<0.05 compared to mild and moderate.

Table 10. Correlation coefficient between pul-
monary function data with extent of
bronchiectasis of HRCT

Table 11. Correlation coefficient between pul-
monary function data with extent of
emphysema of HRCT

Parameter Extent of Bronchiectasis Parameter Extent of Emphysema

vC -0.322* VvC -0.574%*

RV 0.015 RV 0.435*

TLC -0.278 TLC -0.032
RV/TLC 0.174 RV/TLC 0.552**

LCI 0.487** LCI 0.333*
AN2/L 0.289 AN2Z/L 0.427*
DLCO -0.339* DLCO -0.381*
DLCO/VA -0.236 DLCO/A -0.206

*p<0.05, **p<0.01.

0.552, 0.3333 0.4272 &3 TAF AU
(Table 11).

&
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*p<0.05, **p<0.001.
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33 FRAM AR AZE ALY 40% oA H7)
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