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Alteration Ratio of Lung Field CT Numbers of Full
Inspiration to End Expiration Scans in Chronic
Obstructive Pulmonary Diseases
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The alteration ratio of lung field CT numbers in different respiratory phases was studied in 52
patients with chronic pulmonary obstructive disease (COPD) and 20 subjects with normal lung. The
52 patients with COPD consisted of 30 with clinically diagnosed chronic pulmonary emphysema
(CPE), 15 with suspected CPE (sCPE) and seven with bronchial asthma (BA). The 20 subjects with
normal lung were divided into two groups according to age.

CT images were obtained in each case under different respiratory conditions, i.e., full inspiration
and end expiration. The following parameters were employed for numerical evaluation:

B(I-E)apex =(MLD apexl-MLD ppex E/MLD g E X 100
B(I-E)mia =(MLDpial-MLDisE)/MLDwioE X 100
9(I-E)psse =(MLDpase-MLD g, E)/MLD3g,..E X 100
%(I-E)wnm:=(MLDwho]J-MLDWhalcE)/MLD'WhomE X 100
where MLD is mean lung density and the letters I and E stand for full inspiration and end expiration,
respectively. The small letters Apex, Mid, Base and Whole stand for apex cut, mid-thorax cut, base cut
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and whole lung, respectively.
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The values of %(I-E)wn.. wWere significantly different between disease groups except for those
between the sCPE and BA groups. The values of %(I-E)wna. sShowed a good positive correlation with
FEV, % (r=0.79) and V,s/H (r=0.80) and a good negative correlation RV/TLC (r=—0.75). Diagnostic
differentiation of COPDs by %(I-E)wno. values identified 80% of CPE cases and 91% of normal lung
cases. In the sCPE group, the values of %DLco in patients with %(I-E)wse. above 9% were smaller than
those in patients with %(I-E)whe. under 9%. In the CPE group, the values of %(I-E)ap.« were significantly

smaller than those of %(I-E)gas.

%(I-E) is considered to be useful not only in diagnosing COPDs but also in studying the

pathophysiology of these diseases.
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Table 1 Distribution of patients with chronic
obstructive pulmonary diseases in CT den-
sitometric study

No. of pt. Age range

Group

(female) mean)
CPE 3002) 54-83(67)
CPE 15(2) 52-83(69)
BA 7(3) 49-63(53)
N-O 10(2) 48-59(53)
N-Y 1000) 22-27(25)

CPE : chronic pulmonary emphysema

sCPE : suspected chronic pulmonary emphysema
BA : bronchial asthma

N-O : normal volunteer (48-59 y)

N-Y : normal volunteer (22-27 y)
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APEX CUT
Mean Lung Density : MLDAges
Pixel Numbers * Pagex
MID-THORAX CUT
Mean Lung Density @ MLDwig
Pixel Numbers : P
BASE CUT
Mean Lung Density @ MLDgo,,

Pixel Numbers ' Pgow

Mean Lung Density of the Whole Lung (MI.Dweio)

_ MLDagax * Pages + MLDwid * Prtig 4+ MLDgase * Piose

Pagex + Priid + Poase

Fig. 1 Three representative cut levels for CT densitometric study. MLDgex,
MLDy4, and MLDg,. were averaged by weighting with pixel numbers to arrive

at MLthme.

Apex Cut: level of sternoclavicular joints, Mid-thorax cut : level of subcarina,
Base cut : the lowest cut which is cleary above the diaphragma

HEWEL OB IEKER (1), BAFR (E) ©
28Y TV, 1EMicoX 6 @Eig%Bi. itk
BARSRE & ORI Te o Ik % 213 %
IORERLL, SELREBEIIFRIERICH
EE2{T -7,

CT Lol %, K E coKEL & MP9Mm
E, MBS X UMERZ BRI LB - o4 B L,
AR, RAFRRsT5 L, &, FH%o CT
ExRDI, FLEBRIRBCSFBE, 5, F
fii%f o CT fE% & e o pixel B CHRIEMMIE L T
FEHL, ZheERKIREIC kT 52 CT 3
LEHLK (Fig. 1D, EdRoHETRKDIEERS
K& 5E, &, THE CT i X LM
CT {5+ & Table 2 7R3 0 ¥ parameter % i
Wwic, % I-E) Bl KB& & AFE Mo CT &
E{LETH Y, 5 Apex, Mid, Base, Whole (%
FhZ s, MFIEM, MESs X ULimcs
1% CTEEARCHLZ LEERLT W3,

£, % T-Elwnoele 2\ TEHBEB T 5
EXELDPITO>THRFL, FicFiiiiEsgx
BAR & DB 3 X UG PAEMATR Biox+ 52
BrEE R Mt L7, Yo sCPE BRIL Ko & 5 Fefife

(56)

Table 2 Parameters for CT densitometric study
of lung field

%0-E)ppox = (MLDapex-MLD pperE)/MLD g0, E X 100
% T-Edwia = (MLDyol-MLDyo E)/MLDyoE < 100

% (I-E)gase = (MLDgysel-MLDgaseE)/MLDpgseE X 100

% I-Edwnote = (MLDynorel-M LDvmoteE)/MLDypoe 2 X 100

I and E stand for full inspiration and end expiration,
respectively.

The small added letters Apex, Mid, Base and Whole
stand for apex cut, mid-thorax cut, base cut and whole
lung, respectively.
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35‘m- e o **;. EH BT, ¥ CPEW & BAR, sCPEH &
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. % (I-E)wnoielX FEV1,%, Vas/H & AHBIfREL
A 0.79, 0.80CEF e EOMBI %R L, RV/TLC &
Fig. 2 Values of % (I—E)wnae in chronic pulmo- AEBIERE —0. TS T B RIF IR ADHBI R R L
nary obstructive diseases. 7=, VC, %VC, RV, %RV, TLC, %TLC, RR,

AalD02 é: "j-.;FEEa‘T\.EE‘t % 2 ]t_. E TnTﬁﬁkﬂmﬁﬁi\—
B\ TRl OIS Y ORERZRT L ShTL

Table 3 Correlation coefficients between values

of % (I-E)wnoie and pulmonary function tests AiLEEEY & CT Lo parameter & O d BIF
%VC 0.49° DLeo 0.55* Fig. 313% (I—E)wnee D12 ZEMEMEE O
%RV —0.55*  %DLco 0.50* = % ‘ 1% %t 8 1 spec-
oy _0.56* DLV, el g W BE .»:d BA B % [ < 6561 % 3 £ I retrospec
TLC —0.16 AaDg, —0.05 tive ":ﬁiﬁ L?‘:ﬁﬁ‘é%’;'{*a‘b ) A % (I_ E)Whole @ﬁ,ﬁ-
%TLC —0.11  V/H 0.80° fEIL 9% &13% & Lich, ZOEREEEHFEER

AL PRFCABTES L 5 AR ETHE LD
P00t DTHB. CORMEHERMEI L hiE % A-

E)whote > 13% D 226102061 (91%6) % IEH X R4}

100
Do
80

60

40

20

0 : -
% (I-E)who.=9 9<% (I- E)wum.gﬂ |3<%(I E)wmm

Fiz. 3 Diagnostic differentiation of chronic obstructive pulmonary diseases by
values of % (1—E)wnoie. The assumption that % (I--E)wnee values less than 9%
denote chronic pulmonary emphysema and those above 13% denote normalcy
was tested.
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Table 4 Comparison of %DL¢, between patients
with %6 (I-E)wnee =9% and those with % (-
E)whom <9% in SCPE group

% (I-EDwore <9 =9
No. of pt. 6 9
%DLco 81+12 62413
p<0.01
%(1-ED
25.0r
% N-Y-—-___________.
20.0r -
N-O—
15.0F
BA b ———
I[}.DL
./.
SCPEs—
5.0F —
CPE:
3 T L
APEX BASE
Cut Level

Fig. 4 Distribution of values of % (I—E) by cut
level in each disease group.
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