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Studies on the Uneven Distribution of Inspired Air in Patients
with Diffuse Panbronchiolitis Using JFRC
and Helium Dilution Curve

Yukinori MATSUZAWA

Department of Internal Medicine, Shinshu University School of Medicine
(Director: Prof. Shozo Kusama)

The author examined the distribution of inspired air in 14 patients with diffuse panbron-
chiolitis (DPB) using 4FRC (the difference between the thoracic gas volume by body plethy-
smography and the FRC by the constant volume helium dilution method in closed circuit) and
TVEx (total ventilation volume in which helium concentration reached x % in the helium dilution
curve, x=75, 50, 25, 10). These values were compared with those in patients with chronic pulmo-
nary emphysema (CPE, n=35), chronic bronchitis (CB, n=30), bronchial asthma (BA, n=32) and
normal subjects (n=38). In all patients 4 FRC and TVEy/Ht were positively correlated with
4 N; by the single-breath nitrogen method. 4 FRC was significantly higher in patients with DPB
(1.38+0.374) than in patients with CPE (0.75=0.354), CB (0.33--0.314), BA (0.34£0.26¢) and normal
subjects (0, 15-0.134). TVEx in patients with DPB were also increased, in which TVEs was
significantly higher than in the 7 patients with CPE showing more than 11 in 4 FRC. TVEgy/
FRCH. in patients with DPB was still higher than in other groups and TVEg related to sputum
volume. These results suggest that the distribution of inspired air is markedly impaired in
patients with DPB as a result of airway obstruction due to diffuse lesions of the respiratory
bronchiole and a large amount of sputum. Shinshu Med J., 85: 428—435, 1987
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' Key words : diffuse panbronchiolitis, uneven distribution of inspired air, functional residual
capacity, constant volume helium dilution method in closed circuit, body plethysmography
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Table 2 FRCpp and FRCge in normal subjects and patients

"Gyl 4FRC (L) Correlation between
Subjects n FRC L FRC L ;
! sp (L) He (L) pRCpp-FRCie) FRCap and FRCre
Male 21 3.3140.55 3. 1520, 50 0,160, 14 r=0,964 p<0.01
Normal Female 17  2.780.42  2,67=0.41 0. 120. 11 r=0.969 p<0.01
Total 38 3. 070,55 2.93+0. 52 0.15%0,13 r=0.973 p<0.01
BA 32 3.78£0.79 3.44+0.76 0. 34+0. 26 r=0,942 p<0.01
CB 30 3.7530.77 3.43:40. 31 0. 3340, 31 r==0.885 p<{0.01
Patients CPE 35 5. 324-0. 83 4.57+0, 87 0. 750, 35+ r=0.914 p<0.01
DPB 14 4,690, 77 3.31£0.76 1, 380, 37* r=0.886 p<0.01
Total 111 4,37+1.06 3.7840.97 0.60+0. 47% r=0,894 p<0.01

Values are meansZ®SD, FRCgp, thoracic gas volume measured by body plethysmo-
graphy ; FRCue, functional residual capacity measured by closed circuit method; r,
correlation coefficient ; BA, brochial asthma ; CB, chronic bronchitis ; CPE, chronic
pulmonary emphysema ; DPB, diffuse panbronchiolitis. } Significantly different (p<
0.01) from normal subjects, *Significantly different (p<C0,01) from BA, CB and CPE.
**Significantly different (p<C0.01) from BA and CB.

Table 3 Correlation of 4FRC with other parameters in 111 patients

Relationship Correlation coefficient Probability -
4FRC and FEV.. 0% —0, 468 p<0. 01
4FRC and FEV.. o (%pred.) -0, 600 p<C0. 01
AFRC and RV/TLC (%pred.) 0. 387 p<0.01
A4FRC and Air trapping index 0.473 p<0.01
AFRC and 4N 0.738 p<0.01
4FRC and SGaw —0.390 p<0.01
AFRC and Vi ~0. 492 p<0. 01
AFRC and Paos (n=95) —0.530 p<0.01

For all abbreviations see Table 1 and Table 2.

Table 4 Values of TVEs, TVEs, TVEsx and TVEy in normal subjects and patients

Subjects n TVEss (L) TVEs (L) TVEss (L) TVE (L)
Male 21 1.65:0. 43 3. 40=0. 54 6.58=1. 00 11. 62, 50
Normal Female 17 1.330.32 3,120, 59 6.22:£0.78 10.7-42.27
Total 38 1.50£0. 41 3.27-0. 56 6. 410. 91 11. 12, 40
BA 27 1.72:£0. 45 4,170.97 9.20%2. 43 17. 56. 00
CB 17 2.20%0. 58 5. 220, 96 11.623. 10 21.85.90
Patients CPE 25 2,490 71 6.09=-1. 22 14,03, 06 25. 4+6. 63
DPB 7 308220, 74% 9. 14£2.84%F 24,134, 80F%F 46, 511, 5FH
Total 76 2.20£0.72%  5.521.92%  12.745.11%  23.3210.9%

Values are means-=SD, *Significantly different (p<{0.01) from normal subjects,
*Significantly different (p<{0.05) from bronchial asthma (BA) and chronic bronchitis (CB).
#*p<0, 05, ***p<0.01 significantly different from' other three diseases.
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