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KIS FHERER DA E S DEL A1— A L FDE
LR (Ai—Ar)/Ar bEH L.

o g K

Figures 2, 3 i2EH (31 =24( F—¥ R) #7RT.

B8 5 K (Fig. 2a) T i fil » ffi 9 - #ehg v o
HhfER % 3B 5. flitEE T VC3.211, %VC
104.0%, FEV1.0, 88.2%, %TLC 83.4% T, %®
fhoERIZ b BEE2BH A, Fig. 2b-c idE/f#k I
LEThHY, MM IEEER CTRRICHED
WEHROEILAHAL»TH S, EHiRI L EOKH

Image at maximal

Image at maximal
expiration(E)

inspiration(I)

99 0%

Image of positive
(E-I)/1

Image of negative

(E-1)/1

Fig. 1 Schema of imaging of (E—I)/I from perfusion
scintigrams at maximal expiration and inspira-
tion.

25% 4 5 (1988)

Fig. 2 A case of sarcoidosis.
a: Chest X-ray film showing bilateral hilar and
mediastinal lymphadenopathy, b, c: Perfusion
lung scintigrams at maximal inspiration and
expiration. Perfusion is almost normal and
changes of the lung edge in size is apparent.

Fig. 3 Images of (E—I)/I of same case in Fig. 2.
a, b: The images of positive component of
(E—I)/I showing the ventilatory motion of re-
gional pulmonary areas, ¢, d: The images of
the negative component of (E—1I)/I showing the
ventilatory motion of the lung edges. These
images are almost normal.
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HoicEBRI LECBIT 3HEEI Y hD30Y
LRVOEFE#REEREDEHTH S, Fig. 3c
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L3 npE 4AEEY Y OFHEE AT 10
BOBERTTORLEGETH S, (+) RO THEE
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Figure 4 3l v 7" 7 5 B8 H# 7z ML
BEENR L, ML BRBEEIM LTS L
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T=083

p< 0001
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Fig. 4 Relationship between sum of positive (E—I)/I
of the both lungs and vital capacity (VC).
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Fig. 5 Relationship between sum of both components
of (E—I)/I of the both lungs and vital capacity
(VC).
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Fig. 6 Relationship of sum of positive (E—I)/I of the
both lungs between in the anterior image and
posterior image.
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Anterior image

Fig. 7 Relationship between vital capacity (VC) and
sum of positive (E—I)/I of the both lungs in
the anterior image and posterior image.
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Fig. 8 Relationship of sum of positive (E—I)/I of the
right lung between in the anterior image and
right lateral image.

#EEY (p<0.001) 258 5. L L, & DR
(Ar—Ax)/Ar OFFIffioFn & 7 E R OBRE 5
L, Bi#Ex 0.12~0.99 iz 434 L S # 0.55+0.22
THABA{%% 0.40 LHHEE % 3B A\,

(E—D/I & (+) fs O Wil O #Fn % Ji ik & %
mG»LHEMB L, WHEOBMFKE & 5 L Fig 610c
FT LKL, BiEERD % hix 48.4~203.6 i
L 1054+46.0, T % © = h it 56.1~400.3
5 LR 16124790 T v, FAEI(E% 0.81
LRIGRME B b, BEGOMET LY EE
BT, MER L OBFRERS L, BIEGBS IV
R DA & bAABRE 0.66 L HEOFHEE & 37
»5. —F, HiEhkLEEHROEOT L ERD
B4R (Fig. 7) # % 3 &, RBi#E % 122.3~603.9 i
45 UEH 266.74119.4, 763 4% 1.33~4.90 [ iz
AR LR 27440921 TH Y, FiTER (1)=0.01
x (E—T)/1+1.304 0EEHE 5 h, FHREEE 0.70
ThHD. B, pimEh L HEkE v koiz (E-D/
I-Ar oTEfioFIoRIC b FERFRE 081 L HED
FHB8 (p<0.001) 23/ 5.

1Y% 72 Y o (E=D/I @ (+) B4 @ & % &l
mEf L AmESGk X VR, MECEKRERMT S L,
At (Fig. 8) TXAIHE# D A% 21.1~148.6 iz4y
i L 58.5435.7, ARIEHROE 9.8~131.9
A LY 60.2436.4 T, FHEI(R% 0.67 LA
EBoBE By 5. £ T %K 0.39 TF

Presented by Medical*Online



Ry v F 75 7 4 12 X AHEES A 2 — Y DIER

305

Table 1 Relationship between perfusion lung image, image of (E—1I)/I
and inhalation image of 81mKr

Radioactivity ratio of right to left lung

Name Disease
Perfusion image Inhalation image Image of (E—1)/I
1. IS Bronchial asthma 1.5 1.1 1.3
2. NM Pulmonary emphysema 1.0 1.1 2.2
3. FY Chronic bronchitis 1.1 1.5 1.0
4. MM  Pleurisy 1.4 1.1 1.2
5. OT Mediastinal tumor 1.1 0.7 0.3
6. SH Sarcoidosis 1.3 0.9 2.1
7. MM  Primary lung cancer 0.3 1.0 1.5
8. MS Primary lung cancer 6.0 2.0 2.1
9. AJ Primary lung cancer 0.7 1.5 1.3
10. HC Primary lung cancer 0.7 0.7 0.8
11. MY Primary lung cancer 1.0 1.8 1.3
12. KT Pulmonary emphysema 2.0 1.4 1.4

FEOMICHBZ D 2.

SImKr WAy v F 55 &, fififiy v F7 7 4
B IO (E-D/I 0&EE > ERICH+ 3 Ao
SR (v v b) e (R/L) % BEH L Table 1 i
AT, MfifE s (A) & (E-D/I# (B) ® R/L %
stie¥3 &, 7HIEHE D2 (A—B)/B 2 509
DRNOERIL 2 fE 2R+ 25, SHlix £50% 28
255 R/IL 5¥#E L5 27 +. —F, 81=Kr
TABR (O L (E—=D/I & B) xtte+5 &, WH
NZE(C—B)/BiX2Hl0 AR £50%, 28 x, 104]
ERIL 7% R, & 7o, TESE RS EE
BRHz XV F—Rfio K& &) LEKRSTRELR
DB R L RE 2 RS, FERO RIS
RE—vb WBHRFL R Z R L. &biC
E-DI1 o FFAHFH L XBFVEBRDOETAT
v 7 (RS xtik+ 5 &, BHEI K-
FESALRE o RLRREEEE » Bib & X FBEE O &
b LTRRLEERMCHTE LHEELTR Y,
I O Rl 3 Lol RAF e etis & 7/ L e

IV. fEFIER

1. O.T.,20%%, B¢

HI#ERS © yolk sac tumor T, fifiEE (Fig. 9)
TRAMMASICERELRD 5. ik ik
VC 4.68 I, %VC 106.6%, FEV1, 3.88 I, FEV10%
829% Th 5. il v F 7 5 & (Fig. 10a) T

Fig. 9 A case of yolk sac tumor in the anterior
mediastinum. Chest X-ray film showing a mass
in the right hilum.

i PR i FESE MR % 38w, 81mKr g Ak (Fig. 10b)
TRAMTHL 2BV ERL, EficHdshA
DS AHITETE A 1.1, #%E40.7TH 5. Fig
10c ix (E=D/I » (+) gsr& (=) 5 & FRfiC
FRLIGETDHY, BEORDCX Y AICRIF
3 MR O Bh & DB L AMAUES D Bh & DD
wohs. (+) i b AMTRL, 1Rk
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Fig. 10 Scintigrams in the anterior view of same case
in Fig. 9.
a: Perfusion lung scintigram, b: Inhalation
image of Kr-81m showing decreased activity
in the right lung, c: Image of the positive and
negative (E—I)/I showing decreased activity
in the right lung.

fn, 1ERYY OVHES L CEREETERT
24.20, 0.04, 0.21, ZJifi< 78.58,0.11, 0.53 L iz b,
ho oL+ 3 Aok 0.3, 0.4, 0.4 L
73, vhbb, AT E-D/I 047
oA L i3 Brr 543 81mKr B AS3A L L L,
¥, AT Y AR OEBEES) O RE K5
BEHX ) BHIC BRI TE e (i BRIEREAL 2 H
B L7). Fig. lla-b 3 T Ok I'E TH
Y, BRioMfER D> 258 5 h, E-D/I o
(Fig. 11c) TLAEMTORYERL, (+) RED
1 QI DT AR 72.15, KR 16335 L2 5.
2. AM, 59, S5i¢
FEEOESH 2> ALRREBOBRE T

T:NiM1 T % (Fig. 12). JhiltE<iz VC 3.41 1/,
%VC 100%, FEV1, 2.51 I, FEV1.0% 72.6%, TLC
5651, % TLC874% Th V, T0MD EEIZE
HERDAW., LK v F 27 5 & (Fig. 13a) T
£ LB ic iR 18 & 3B, $1mKr A4 (Fig.
13b) ©A EMFFERIBERTHF - TR BT
nofmEIRL, EMCHt 3 A0S m ke
207 THOINBEITLS LW LIES R 3.

25 % 4 5 (1988)

Fig. 11 Scintigrams in the posterior view of same case
in Fig. 9.
a, b: Perfusion images at maximal inspiration
and expiration showing perfusion decrease in
the right lung, c: Image of the positive and
negative (E—I)/I showing decreased activity
in the right lung.

Fig. 12 A case of primary lung cancer.
Chest X-ray film showing atelectasis of the
right upper lobe.

E-D/I o (+) iy 0k (Fig. 13¢) Tix 1 fUlfifi
oRF, 1EFERYY OFHES X UOERESE
JiC 78.43, 0.24, 0.56, ZJHT 59.27,0.15, 0.44 T
»Y, Voo Eifiicxt+ 5 Hhfio ik
13 Lz Y, SImKr R At E FEIL 72 Atk & 3
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Fig. 13 Scintigrams of same case in Fig. 12.

a: Perfusion image showing perfusion de-
crease in the right upper lung field, b: Inhala-
tion image of Kr-81m showing decreased
activity in the right upper lung field and more
increased activity in the right middle and
lower lung fields than the left lung, c: Image
of the positive (E—I)/I showing the similar
pattern to the inhalation image of Kr-81m,
d: Image of the negative (E—I)/I showing
well maintained motion of the right dia-
phragm.

Z—vERT. (&) R4 Ok (Fig. 13d) Tiig
FRIE DB & M T iRERBEICHHEhTWS.
X#HBFLEH/RO EFAF v 75 4 (Fig. 14) T
Rt &kE: %5 L, AEMBTERICRILT
WAENRF-TBRIEMERIBETHS. Thbb,
AP AR TR AR L Tw 3 23 (E-D/T ik
LT VEETET - THHOBEIREFTHY, =
DZLFYKIrE A EETFFTF VYT 54T
L RFRBEPRERESTbh:.

V. & =%

BEZH I RFSEREELEL LT, Fr=TF
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Br5r23vvavvvrF s 53749 0REE- L
FA A= OMER) I X 3% — o8 X O
RS BEORE, 183Xe I & 2K, Mk & Ok
REGRBEV Y LR OFERR, 81™Kr i & 5 &K -
MR O FLS &R0 B & o Y i ¥, £<

Fig. 14 Videodensigram of same case in Fig. 12.
Ventilatory amplitucde is decreased in the
right upper lung field, but those in the right
middle and lower lung fields are as high as
those in the left middle and lower lung fields.
1, 2, 3: Right upper, middle and lower lung
fields, 4, 5, 6: Left upper, middle and lower
lung fields.
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Summary

Imaging of Ventilatory Lung Motion Using Perfusion Lung Scintigrams

Tadashige Fuinr*, Hisakata KANAI*, Jiro HIRAYAMA*, Kenjiro HANDA*,
Shozo Kusama*, Kesato YANO** and Hiroshi HIRANO**

*The First Department of Internal Medicine, ** Division of Radiology,
Shinshu University School of Medicine

Applying perfusion lung scintigrams, functional
images representing the motion of the regional
pulmonary areas and lung edges during ventilation
were obtained in patients with various respiratory
diseases.

Perfusion lung images at maximal inspiration (I)
and expiration (E) were recorded for 7-20 seconds
and stored after the intravenous injection of #9mTc-
macroaggregated albumin (6-10 mCi), using a
scintillation camera with a small digital computer.
Changes of the radioactivity during ventilation in
each pixel were calculated using an expression as
(E—I)/1, and the functional image of (E—I)/I was
obtained. The image of (E—I)/I consisted of posi-
tive and negative components. The positive com-
ponent of (E—I)/I visualized the motion of the
regional pulmonary areas during ventilation, that
nearly corresponded with regional ventilation on

videodensigram and inhalation image of $1mKr.
The negative component of (E—1I)/I visualized the
motion of the lung edges including the diaphragm
during ventilation. The sum total of positive (E—I)/
I in the both lungs of the anterior image was cor-
related with that of the posterior image (n=30,
r=0.81) and vital capacity (n=30, r=0.83). The
sum total of positive (E—I)/I in the right lung of
the anterior image was correlated with that of the
right lateral image, but there was no correlation
between the sum total of positive (E—I)/I in the
left lung of the anterior image and left lateral
image. This technique seems to be useful for the
estimation of the regional pulmonary ventilation
and motion of the lung edges.

Key words: Perfusion lung scintigram, Lung
motion, Functional image, Regional ventilation,
Regional pulmonary function.
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