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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/P,
tracing is curved or looped, the estimation of Raw is difficult. This study was designed to 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/P4 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 | 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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AA 14692 #AE o F 5714 resistance
curve®] &eflol] ule} H7]5-g W]l B -Suf(Table
2) FEVl(forced expiratory volume in 1| second)S-
type 3, 4 "= 57} ZHb o)Z=x)o) 38+10.3%, 49+
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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 1(n=26) Type 2(n=60) Type 3(n= 8) Type 4(n=30) Type 5(n=22)

CAO* (n=37) 1
Chronic bronchitis  (n=22) 1
Asthmatic bronchitis (n= 6) 0
Emphysema (n= 9) 0

Old tuberculosis# (n=19) |

Bronchiectasis (n= 6) |

Bronchial asthma (n=38) 11

Acute bronchitis (n=19) 4

URI (n=11) 6

Other (n=16) 1

4

2 14 16
1 10 6
1 2 3
0 2 7
1 3 4
0 1 0
4 5 2
0 5 0
0 1 0
0 10 2

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

19.1%l]  wlsle]  folsiAl  ZhaEle]l  ANew,
RV(residual volume)< type 3, 4, &4 57} 7247} oJ|Z%]
2] 201+53.7%, 186+72.2%, 249+63.6% = type 1, 2
2] 123+35.0%, 147 +53.8%9l] vlslo] S-o)stA] =7}
5]gicl Raw type 3, 4 9 571 712} 6.0911.064
cmH>O/Lfs, 6.1242.158 cmH.O/L/s, 7.24+3.863
cmHxO/L/s & type 1, 22] 3.98+0.887cmH20/L/s,
4.86+1.601cmH:0/L/soll Blslod S-olsl7] Z7l=]9lo.
™, SGaw(specific airway conductance)+= type 3, 4
57} Z+ 0.03540.006 1/emH0.s, 0.049+0.026
1/cmH20.s, 0.038+0.019 l/cmH20.s%. type 1, 29]

0.09740.045 1/ cmH>0.s, 0.116+0.265 1/cmH-0.sol|
nlsto] Zhaxlol Qigdct. 7leslsliel 713A] dFol vt
A1 P B, 37 A7 g ) A1
A 2= 312} 626015 A& resistance curve el
of| wz} #H)7)5-5 vlszsh Rok-Su(Table 3), 4] type
1914 type 5& 7+75% FEVI-2 7h4%™ RV} Raw
¥ Z71= SGaw= 24AsE 7S Btk Type |
A4 type 52 7 75 vlEAlRI7} Asla 7152 3ol
Z7ys(Fig. 2) A=l 82ke] i) AxE 3¥¢E
Bgich
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Table 2. Comparison of Pulmonary Function Test Resulis 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 61 + O* 63 + 9*

FvC (% pred) 76 + 13.6 68 + 15.6 55 + l6.6* 63 + 132 49 + 10.9*
FEVI (% pred) 71 + 152 65 + 19.1 38 + 10.3* 49 + 19.5* 34 + 10.0*
FEVI/FVC (%) 73 + 125 72 + 110 52 + 11.3% 55 + 14.9* 50 + 10.5*
TLC (% pred) 101 £ 17.2 103 + 224 121 + 3238 16 + 27.7* 140 + 22.6*
RV (% pred) 123 £+ 350 147 + 53.8 201 + 53.7* 186 + 72.2* 249 + 63.6*
RV/TLC (%) 40 + 10.1 47 + 120 62 + 9.2% 59 + 10.7* 70 + 10.7*

Raw0.5 (cmH20O/L/s) 398 + 0.887 4.86 + 1.601 6.09 + 1.064 6.12 + 2.158* 7.24 + 3.863*
SGaw  (l/emH205s) 0.097 £ 0.045 0.116 £ 0265 0035 + 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)

° R 73.4%, Raw+= 772} 4.60+1.467 cmH.O/L/s, 6.55+
3. sist 9| L.
3 :[{}e;l;;r;ieoler:e | Loop T 2.85lcmH-0/Lfs, SGawiy ZH} 0.109+0221 1/
=9 dlw
= < cmH:0.s, 0.0434+0.023 1/emH0.s& looping-o]

Resistance curvid ¥7]4] loop ¥Ajo]Hol] wule} Non-looping ol H|slo] §2Js}A] FEVI 3 FVCi:

Non-looping Htype 1, 2 4 type 3 % 1 o)@} loop- oo TLC 9} RV 5 Rawi= E9kal, SGaw ot
ing JHtype 4,5 3 1lE A28k type 3) o0& v}yo] ote}.

BgrSu(Table 4) FEV1-E- 77F of|22212] 66+18.1%,
42+17.1%, FVCE ZF2F of|Z%2)9) 70+15.3%, 56+
14.1%, TLCY: 7Z+7} o}lZ=x)9] 103+21.2%, 124+
28.5%, RVE zHzb ol|Zx]|9] 1414504%, 210+

b &

A 24st7] 212 body plethysmograph’s
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Table 3. Comparison of Pulmonary Function
in Patients with CAO#, old tuberculosis and bronchiectasis( Mean + SD )

Test Results according to the Resistance Curve Types

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 + 9%
FVC (% pred) 61 + 106 57 £ 110 44 + 19.0 56 + 125 49 + 11.0*
FEV1 (% pred) 59 £ 68 52 + 114 33 £ 9.2* 38 £+ 13.7* 33 & 94*
FEVI/FVC (%) 78 + 20.1 68 + 79 58 + 16.0 49 + 114* 48 + 89*
TLC (% pred) 111+ 246 9 + 19.7 103 + 38.1 121 £+ 31.5* 140 + 22.6*
RV (% pred) 167 + 52.6 147 £ 49.8 186 = 59.0 214 + 754* 249 + 63.6*
RV/TLC (%) 47 £ 108 51 + 122 65 * 5.2* 65 + 89* 70 £ 10.7*
Raw0.5 (cmH20/L/s)  3.31 £ 0.907 507 £ 1.664 580 = 1.212 621 * 2.143 7.49 + 3.970*
SGaw (l/cmH2O s) 0.087 + 0.031 0.069 + + 0.008* + 0.021* + 0.017*

0.028

0.034

0.041 0.035

# th’Oh]C alrflow obstrucuon

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 = 59)

Age (years) 48 X 16 62 + 9%
FVC (% pred) 70 £ 153 56 + 14.1*
FEV1 (% pred) 66 £ 18.1 42 + 17.1*
FEV1/FVC (%) 72 £ 11.6 53 + 13.2%
TLC (% pred) 103 =+ 21.2 124 £ 28.5*
RV (% pred) 141 £ 504 210 £ 73.4*
RV/TLC (%) 45 £ 119 63 + 11.7*
Raw0.5 (cmH,O/Lfs) 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.

9] flow/alveolar pressure(V/P,) tracingofl4] ¢1o]R]=

resistance curve

7FE S

Roks Bl Z)EAde] F

%l #h2} 146915 vite2 o1 Botol] ulel type

1; linear, type 2; ovoid, type 3; sigmoid; type 4;

scoop, type 5; paisley®] 5714 Hei&E thdE 5~ 9l
ckFig. 1). type 13} 2% 7IEAGS Zge)7] $13
curve?] 71878 ZA4317|7F Lolsrt type 3, 4 ©
5 gl Alskn 2 Z7)Alell loope] #AEo]

curves] 71871 Z4o] ofelg 797t vk rIE 2

dolu} 4 713t e FAASRE curved] &
7} B2 type | H 200 £3i9iar wbAVFHEIE B

ol U 7|ASd, A ZIHAd 9 A7IES
Z type 3, 4 ¥ 50l &1l on, 2%l Aot 7]
Al 4] 3kl =) A salut 71 dldlel Ze
of| ule} vleksiAl type | FE] 5 74A12] curve HelE
B3ck wlebA] curve?] Hezt 574 Aol SAHe]

e elgkert 2 wraiFjol sl Yol 3
xlo| = resistance curver} loopo] FAlx]ar vt
o] Alslod type 5 HoF 7= 7S & 7 AUk
sigbdol 74slol s} A% 7159l A
o7} B type 4 9 50| Eslelon =9
ol XA 71 AL 60ll B
&9tk Table 1).

A TAE WA Z resistance curve Felol] ulE
A7ls& vlazsle] Bai(Table 2), odIF2)ell vlszgh
A FEVI 3to| type 12 71%, type 2+= 65% 2 73k
715HlshE Holell nlslod type 3+ 38%, type 4
49%, type 5% 34% 5 FF 7|=HHE B} %
xjol] n)zet HF TLCS RV-L 7z} type 10] 101%,
123%, type 27} 103%, 147%, type 37} 121%, 201%,
type 4 7} 116%, 186%, type 57} 140%, 249% 2. type
52 7 4% AElg ol FA% Aol ulelol Aleol
#1a1s] AR e Bch B 7R ype |
o] 3.98 cmHO/L/s, type 27} 4.86 cmH,O/LJs, type 3

type 3, 4,

— 222 —
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