Tuberculosis and Respiratory Disease 748wl $E71A%k Vol 42, No. 2, April 1995

08 N

Body Plethysmograph& ©]-83t Airway Resistance
Curved] 434 29

olstolatayetse o|zhulel lzhetal
& | 5|

= Abstract =

Clinical Significance of Airway Resistance Curve by the Body Plethysmograph

Seon Hee Cheon, M.D.

Department of Internal Medicine, College of Medicine Ewha Wonans University, Seoul, Korea

Background: Airway resistance(Raw) is measured with the body plethysmograph by displaying
the relationship between airflow and alveolar pressure(V/Pa). If the resistance curve on V/Pa
tracing is curved or looped, the estimation of Raw is difficult. This study was designed fo examine
wheather there is any correlation between the shape of resistance curve and the clinical status and
the pulmonary function of patients.

Methods: The 146 pulmonary disease patients with increased Raw were included in this study.
The shapes of resistance curves on V/P, tracing with body plethysmograph during quiet breathing
were analyzed and compared with pulmonary function.

Results: The results were as follows ;

1) The shapes of resistance curves were summarized in 5 categories; type 1: linear, type 2: ovoid,
type 3: sigmoid, type 4: scoop, type 5: paisley. The type 3 except 1 case, type 4 and type 5 were
found to have loop mainly in expiratory phase.

2) Although the shapes of resistance curves were not typical for specific disease, the resistance
curves of acute disease tended to belong to type 1 or 2 and those of chronic airflow obstruction
tended to belong to type 3, 4 or 5. But resistance curves of bronchial asthma and destructive lung
with tuberculosis showed all types in proportion to degree of airflow obstruction or destruction of
parenchyme.

3) In the cases of resistance curves going to type 5 rather than type 1 and those with looping,
airflow obstuction tended to be severe and airway resistance and residual volume tended to
increase.

Conclusions: Analysis of resistance curve on V/P, tracing measuring airway resistance is
helpful for judging degree of airflow obstruction and air trapping. Although the shape of resistance
curve is not typical for specific disease, there is a close association between looping and airway
obstruction.
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1. Resistance curve SEiS] M

7k ol 4] @8- resistance curvet= 5 7EA SR
o 4 Qiglon] ool ule) Azt Aol chest
7lo] Wudsl9dct Type I: linear, Type 2: ovoid, Type
3 sigmoid, Type 4: scoop, Type S: paisley(Fig. 1). |
ofl& ANeIgk type 39k type 4 B 5= loop& HAIER)
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2. Resistance Curve EHEJ0| ©H8 BT |9
H|

A 1460 AE dieE 57FA] resistance
curve2] slellel] uleb @75 vl Bok-Sull(Table
2) FEVli{forced expiratory volume in 1 second)-
type 3, 4 & 57} 7Hzb of}Zx|2) 38+103%, 49+
19.5%, 34+10.0% % type 1, 29] 71+152%, 65+
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Fig. 1. The five types of airway resistance curve on flow: alveolar
pressure tracing (Type 1: linear, Type 2: ovoid, Type 3:
sigmoid, Type 4: scoop, Type 5: paisley).

Table 1. Clinical Diagnosis and Resistance Curve Type of Subjects

Type I(n=26) Type 2(n=60) Type 3(n= 8) Type 4(n=30) Type S5(n=22)

CAO* (n=37) | 4 2 14 16
Chronic bronchitis  (n=22) 1 4 1 10 6
Asthmatic bronchitis (n= 6) 0 0 1 2 3
Emphysema (n=9) ] 0 0 2

Old tuberculosis# (n=19) 1 10 3 4
Bronchiectasis  (n= 6) 1 4 0 1 0
Bronchial asthma (n=38) 11 16 4 5 2
Acute bronchitis (n=19) 4 10 0 5 0
URI (n=11) 6 4 0 I 0
Other (n=16) 1 3 0 10 2

* chronic airflow obstruction
# patient with destructive lung due fo old tuberculosis

19.1%  wlsled  fofsiAl  zhislo]  Qojom,
RV(residual volume)-2 type 3, 4, & 57} 242}k oj&
2] 201453.7%, 186+72.2%, 249+63.6% & type 1, 2
9] 123435.0%, 147+53.8%0l vlslo] folslA] =7}
5oick Raw: type 3, 4 1l 57} 217 6.09+1.064
embO/Lfs, 6.1242.158 cmHOfLjs, 7.24+3.863
cmHO/L/sE type 1, 22} 3.98+0.887cmH20/L/s,
4.86+1.601cmH,0/L/sol] 1}slo] G-olaiA] Z7hslglo.
™, SGaw(specific airway conductance)¥= type 3, 4 3
57F ZkzF 0.035+0.006 {femH,O5, 0.04940.026
l/emH:0.8, 0.038+0.019 1/emH20.sE. type 1, 29

0.097£0.045 1/ cmH,0.s, 0.11610.265 1/cmH,0.s¢l}
ulsto] Zraxlel Addck 7)) 71RA] edge] gt
AAQ) w75 gk A Y] gk gl v
R|&akz $kx) 62618 W& resistance curve )]
of whe} sl)7] 5 vlzsl Hok-gul(Table 3), 4] type
1904 type SE 25 FEVI-S 7HA%n RV} Raw
+ 7™ SGaw 74wl e Eslvk Type |
ollA type SE Z 5 7] alslizh Asli 7]5x|go]
Z71=A(Fig. 2) AsllgEke] o] AAE 33
Rk
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Table 2. Comparison of Pulmonary Function Test Results according to the Resistance Curve Types
in All Patients(Mean " SD)

Type | (n=26) Type 2 (n=60) Type 3 (n= 8) Type 4 (n=30) Type 5 (n=22)

Age (years) 45 + 16 49 + 15 58 + 8 6l + 9* 63 = 9*

FVC (% pred) 76 £ 13.6 68 + 15.6 55 + 16.6* 63 + 132 49 + 10.9*
FEV1 (% pred) 71+ 152 65 + 19.1 38 + 10.3% 49 + 19.5* 34 + 10.0*
FEV{/FVC (%) 73 &+ 125 72 £ 110 52 £ 11.3% 55 £ 149* 50 + 10.5*
TLC (% pred) 101 + 17.2 103 + 224 121 + 328 116 + 27.7*% 140 + 22.6*
RV (% pred) 123 + 350 147 + 538 201 + 53.7* 186 + 72.2* 249 + 63.6*
RV/TLC (%) 40 + 10.1 47 + 120 62 + 92% 39 + 10.7* 70 + 10.7*

Raw0.5 (cmH2O0/L/s) 398 + 0.887 486 + 1.601 6.09 + 1.064 6.12 + 2.158* 7.24 + 3.863*
SGaw (l/emH20.s) 0097 + 0045 0.116 + 0265 0035 + 0006 0.049 + 0026 0.038 + 0.019

* p < 0.05 when compared with Type 1| and Type 2.
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Fig. 2. Comparison of airway resistance(Mean+SD) according to
types of resistance curve in all patients. (*P<0.05 when
compared with type 1 and 2}

o 73.4%, Raw< 242k 4.60+1.467 cmHOfLJs, 6.55+
¢ is ol L & 0 i ;
3. Resistance Curve2| Loop a8 ozl 2.851cmHhO/Lfs, SGawl: ZHZH 0.10940221 1/
e molsel ba .
cmH,0.5, 0.043+0.023 1/emH,08%  loopingiro]

Resistance curvdd $71A] loop 8JAjofklol] wm}ut Non-looping oll vislo] FofstA| FEVI 9 FVCs=

Non-looping Htype 1, 2 ¥ type 3 F 1 )3} loop- Joton] TLC ¢} RV B Rawi= £9L7, SGaw=
ing THtype 4,5 9 1|Z A2} type 328 1ol Q).

Kg-2ul|(Table 4) FEV1-S 7H7F of|Z419] 66+18.1%,
42+17.1%, FVCE 247} ol&x9] 70+15.3%, 56+
14.1%, TLCE ZHZ} ol&2]2] 103+21.2%, 124+
28.5%, RV-2 717t ofl&x]2] 141:+504%, 210+

]

i

75258 Z4817] 213 body plethysmograph’d
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Table 3. Comparison of Pulmonary Function Test Results according to the Resistance Curve Types
in Patients with CAO#, old tuberculosis and bronchiectasis( Mean = SD )

Type 1 (n=3) Type 2 (n=18) Type 3 (n=3) Type 4 (n=18) Type 5 (n=20)
Age (years) 40 + 14 53 £ 17 57 + 5 61 £ 9 64 + O*
FVC (% pred) 61 £ 106 57 £ 110 44 £ 19.0 56 £ 125 49 + 11.0*
FEVI (% pred) 59 + 68 52 + 11.4 33 + 9.2% 38 + 13.7% 33 + 94%
FEVI/FVC (%) 78 £ 20.1 68 + 79 58 £ 16.0 49 + 11.4* 48 + 8.9%
TLC (% pred) 1 4+ 246 9 + 197 103 + 38.1 121 4+ 31.5% 140 + 22.6*
RV (% pred) 167 £ 52.6 147 + 49.8 186 + 59.0 214 + 75.4* 249 + 63.6*
RV/TLC (%) 47 + 108 51 £ 122 65 £ 5.2* 65 £ 8.9*% 76 £ 10.7*
Raw0.5 (cmH20/(L/s) 3.31 + 0907 507 &+ L.664 580 + 1.212 6.21 £ 2.143 7.49 £+ 3.970*
SGaw  (ljemH20.s) 0.087 £+ 0031 0.069 + 0.028 0.034 £+ 0.008* 0.041 = 0.021* 0.035 £ 0.017*

# chronic airflow obstruction
* p < 0.05 when compared with Type 2.p

Table 4. Comparison of Pulmonary Function
Test Results between groups with
Non-Looping and Looping of Resi-
stance Curve in All Patients(Mean*

SD)

Non-Looping Looping

(n = 87) (n = 39)

Age (yearsy 48 + 16 62 + 9*
FVC (% predy 70 £ 153 56 + 14.1%
FEVI (% pred) 66 + 18.1 42 + 17.1*
FEVI1/FVC (%) 72 + 116 33 &£ 13.2%
TLC (% pred) 103 + 212 124 + 28.5%
RV (% pred) 141 + 504 210 x 734
RV/TLC (%) 45 £ 119 63 + 11.7%
Raw0.5 (cmH>OfL/s) 4.60 = 1467 6.55+2.851%
SGaw (1/cmH20.5)0.109 £ 0221 0.043 £ 0.023~

* p < 0.05 when compared with Non-Looping Group.
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o} 3.98 cmHO/LJs, type 27} 4.86 cmH:0/LJs, type 3

o}

4

— 222 —



7} 6.09 cmH->OfLys, type 4= 6.12 cmH2O/L/s, type 5
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