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Group 2 (N=18)= AulA el 71 % ##)2] x]%EQ] FEV1o] 80% o|Ato 2 FA4 A4 g
o] A& ok Arele] 7R A4 FxlF o2 i) X Fel dEt 7] =52 o] A3
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Z4 (27] A8 PEFRo] A4 91, N=7), 27447 (4 3% o]oll 7] PEFR2]
30% 14 7} N=18), F7|uks-7 (d<¥ 2F o]Wdl %x7] PEFRY 30% <A 371,
N=38)2o 2 73t zt TollA F7]1 £3 2] X}o] & vttt

Z 3 AA ZBAAAN Al A e} CTA 371239 A=+ FEVI (r=—0.6161,
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ol g4 A o] gl ok Ael el 7R A A FA}el| A = MEFR (r= —0.7553,
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371280] g 409 F
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Bale] FEE P} 119, o7k 24019l T, A
2LA| A T3AIZ FF A8 523419t} A F
FAT ) FATo] 27 9% 3 2670l ek,

EE gAtel A gl 29 oo majAk CT % o 3] 7%
ZAAE 2-2d Algsleith CTE CT-W2000 (Hitachi Medi-
cal Co., Tokyo, Japan)& ©]-&3}o] o}e}$] A $] oA &7 2]
23357 9ol AHFA Imm, AH7HA 15mm = o3 Fofl A
Ao sh7zbA] sl o, 3718 dEdg, 7|
5, petse, sl A 9 93749 lem A H7 AR
571¢] XM HAFA Imm=Z F7|&d = FUT 9%

B 714 Smm AH 7HH 22 AR o]F3le]
|stsdct. 23 A F= FAY 120kVp, #AF 300mA,
scan time 1.0%, FOV 250—350mm®]=, high spatial fre-
quency algorithm< ©]€3}¢13Z window leveld -700HU,
window width+ 1500 —1600HU 2 ¢JAFS- odgich.

Lsjak CTY 27 29 WAkl A7t A2 AFejslt
of FH ez FMsigch 2L U A F7)
R 79 d4Ae Ws) glema 57149 AU E Wst
7} F9 A4 A AA R v sle] 100HU o)Ak Had #4915
AR st (7). 7% 284 CTelA E= (visual
inspection)ol 9]3le] zdslglom wwo] AxAte] RoFS
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< 7R e Atee dAFez 2oy A%
444 A71E 2 DLeod] 4 58 =3l (23).
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H7)% 7= Fukuda—300 (Fukuda Sangyo, Japan)<
AFS3lgl o #9755 AL 2o 2= FVC (forced vital ca-
pacity) ; xH A ko 24 A4 st & A3
Wl 3L s akekrc} @A Jebd, FEVI (forced expired
volume in one second) ; H| xH¥A 37|= A28 F 1%27+
o Wl 7S AAs A4 AAdA] a2, FEVL/
FVC; 127t x84 37)3S 23 A Ak digt g2
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(mid-expiratory flow rate, = mean forced expiratory flow
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rate during the middle half of the forced vital capacity) :
o geke] 27] 9 W] 25%% AT 7t 50%9 7=
28% A7k 2 vpe] Fabe 3xte] EelEgl e HE
Abao] glo] &71% (A7 2mmo]3te] A9 H- 713A] % A7
TA]) Hw o] x7]21gkel] £8o] ¥, FEF75 (mean forced ex-
piratory flow rate during the last one fourth of the forced
vital capacity) ; & #H&gFe] 27| 25%2 7]=S £8F A
7ko 2 o] -8l MEFR (FEF25—75) Br} 0] whx 4
7% wwe] Zehel] ©2o] &, TLC (total lung capacity) ;
Ao} F71% 79] F712, RV (residual volume) ; Ht 57]
wt gof] dolele F71gk 9 RV/ TLC o9 o], AH, 4l
Ao 2958 et d5x9] WEg ()2 FAE
(13).
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7132 A4 321 Group 2 (N=18)+& HubAql 7] <]
A%<l FEV1o] 80% o422 FA4 A4 wzbo] ¢lx #7]%
ZAAF FA] FRA Q) FAto] gl o Ae 9] 713A] A #At
2 sk

T3 X5l At 7= o] A 5719 shvhE PEFR
(Peak Expiratory Flow Rate)S A]si3}elil Z7] PEFRO]
ABF 30% o4 F7Fke A7l @t 75 (27] A9
PEFRo] A4, N=7), 7487 (44 3 |l Z7]
PEFR9] 30% °14 57} N=18), F7|Wh-57 (44 25F o]
Well 27] PEFR®] 30% o)A 27}, N=8) ©.2 ®-Esqon,
d4 25F7kA] PEFRo] 30% o|4 7184l A+ 43
Zol] = A] o2 275 tiAtell A A2 3lict.

EA A £4L SPSS/PC WIN 6.13 (Chicago, Ilinois,
USA)< o|4stsdth. slAk CTolA 37| 28] A=A}
A7 7 F A F2}e] A#FA = Pearson’s correlation coef-
ficient ¥PS, X)53% PEFRo] 30% o)A 3A4=+E A)714¥
R2171e] x}o]E= nonparametric Mann-Whitney U test S
o] &-3}e] v FA{3}ich
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I3Al CTolAM T2 2Z ] AxE A E249] 6% 52
%2 B 201% 92 7% FAAM A 274 & Bl 33t
£ 69oldct 299 wsjAr CT 27L 71#A¥e v]$7}
339 (94.3%), 718A] FAo] 289 (80%), HAAF7} 323
(914%), oA A vhll el 2 A3t 29 (5.7%), B+t
gk AArg-edo] 39 (86%) So]sith (Table 1).

AA 7132 A A 32} (Group 1, N=35)l|4 384+ CTA
371239 A== 75 A4 AR F ARl 7254 o
B2 o 4= gl %3l FEVI (r=—0.6161, P<0.001) 2 #]
XA FEE 77 o3t Av|E Ak oAg A AEQ
MEFR (r=-0.6012, p<0.001)3} EA o2 f23F AFd
TA S Relth FEV1o] 80% oAk 2 A4 A4 whzte] ¢l
A Ade] 719AA A 32} (Group 2, N=18)e| A= 23]
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Table 1. HRCT Findings in Asthmatics with Air Trapping

Abnormalities No.(%)

Air trapping 35
Patchy 21(60%)
Diffuse 14(40%)

Bronchial wall thickening 33(94.3%)

Bronchial dilatation 28(80%)
Mucus impaction 32(91.4%)
Increased in lung attenuation 25.7%)
Irregular linear density 3(8.6%)
N=35
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FEF75 (r= =0.012)2} ¢]9]
= ARAdE Bk a8d s CTAS] 37 zxds
FEV1 (r=—0479, p=0.024)3= SA A o] ABAde] =
%A 9¥skc} (Table 2).

el gk 7|=dsfe] AZH Hrre] AFE F sl
PEFR®| X 8% F7HA|7]o whe} 5754 (27] A3 PEFR
o] AAS], N=71), 27T (1 3 ool 27]
PEFR¢] 30% o)A %7}, N=189), —?—71‘1—8«? (944 25
ol 7] PEFR9] 30% o4 &7}, N=89 )27 H&3}9
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Table 2. Correlation of Total Disease Extent on HRCT
with PFT in Asthmatics

Group 1 Group 2
n o p n p
FVC 35 —0.311 0.061 18 0.329 0.136
FEV1 35 —0.616 (0.001 18 —0.479 0.024
FEVI/FVC 35 —0.614  (0.001 18 —7.126 <(0.001
MEFR 35 —0.601 {0.001 18 —0.755 <(0.001
FEE75 35 —0.578 0.173 18 —0.753 0.012
TLC 35 —0.295 0.090 18 —0.068 0.730
RV 35 —0.074 0.678 18 —0.301 0.182
Group 1 : Total asthmatics

Group 2 : Relatively stable asthmatics without acute asth-
matic attack on the basis of pulmonary func-
tion test and clinical symptom

FVC : forced vital capacity,

FEV1 : forced expiratory volume in one second,

MEEFR : mid-expiratory flow rate,

TLC : total lung capacity,

RV : residual volume,

FEF75 : mean forced expiratory flow rate during the last

one fourth of the forced vital capacity
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Fig. 1. A 45-year old female with bronchial asthma.

A. On end-inspiratory phase, Lung window of HRCT scan shows subtle differences in opacity in different lung regions.
B. On end-expiratory phase, CT scan shows air trapping clearly.
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71204 Aol A B} BASH 02 99l 74T B
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3o Fxr} 97)% A4 AE F RV (r=0.78, p<0.0001),
FRC (r=0.74, p<0.0005), TLC (r=0.64, p<0.005), 2 FEV1
(r=—054, p<0.03)7 F= ABAL Rt} (12). &4
Lynch 5-& 371 Z30| 975 7 275 A8 W47}
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sl erm g B= (visual inspection)ol &3F A =HAS 3}9)
o} o] wpy-& FEAZES] A}o] (interobserver bias)E 5
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Air Trapping on HRCT in Asthmatics :

Correlation with Pulmonary Function Test'

Jung Hwa Hwang, M.D., Chull Hee Cha, M.D., Jai Soung Park, M.D.
Young Beom Kim, M.D., Hae Kyung Lee, M.D., Deuk Lin Choi, M.D.
Kyung Ho Kim? M.D., Choon Sik Park, M.D.

' Department of Radiology, College of Medicine, Soonchunhyung University
2Department of Radiology, Internal Medicine, Soonchunhyung University

Purpose : To evaluate on the basis of the pulmonary function test the correlation between the
extent of air trapping on HRCT with the severity of airway obstruction and also to identify the
prognostic effect of the extent of air trapping after treatment of asthma.

Materials and Methods : Thirty five patients with clinically diagnosed bronchial asthma and air
trapping, as seen on HRCT, were included in this study. We quantitatively analysed on HRCT the
extent of air trapping and then statistically compared this with the clinical parameters of the pul-
monary function test. We classified the patients into two groups on the basis of the pulmonary
function test and clinical status:Group 1 (N=35), the total number of asthmatic patients; Group 2
(N=18), relatively stable asthmatics without acute asthmatic attack who showed FEV1 of more than
80% of the predicted value. Using the functional paramenters of PEFR, one of the obijective
indicators of improvement in airway obstruction, we also classified the patients into three groups
on the basis of interval between treatment and clinical improvement. The result of this was as
follows : group 1, asymptomatic group (initial PEFR within normal limit, N=7); group 2, early re-
sponder (improvement of PEFR within three hospital days, N=18); group 3, late responder (im-
provement of PEFR within fourteen hospital days should there be a number here). Using HRCT, we
then statistically analysed the differences between the three groups in the extent of air trapping.

Results : Among the total of 35 asthmatics, the extent of air trapping on HRCT showed signifi-
cant correlation with FEV1 (r=—0.6161, p{0.001) and MEFR (r=-—0.6012, p{0.001). Among the \
relatively stable asthmatics who showed FEV1 more than 80% of the predicted value, MEFR 1
(r=—0.7553, p< 0.001) and FEF75(r=—0.7529, p=0.012) showed statistically significant correlation
with the extent of air trapping on HRCT, but there was no significant corrlation between air
trapping on HRCT and FEV1. In the three groups of asthmatics classified on the basis of interval |
between treatment and clinical improvement, the extent of air trapping on HRCT in the |
asymptomatic, early responder and late responder groups was as follows:(mean values) 9.31%, 21.
50% and 27.89 %, respactively ; these differences were statistically significant.

Conclusion : The extent of air trapping on HRCT in asthmatics showed positive correlation with

FEV1 and MEFR. Quantitative analysis of air trapping on HRCT also provides prognostic infor-
mation about a patient’s response to treatment.
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