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A Clinical and Experimental Study on Lung Scintigrams With B1I-MAA :
By

Takeshi Hasuda
Department of Radiology, Faculty of Medicine, Kumamoto University, Kumamoto, Japan.
(Director: Prof. Kenshi Katayama)

Since megavoltage equipment has been available, the doses employed in radiotherapy of malignant
tumors of the breast have increased and 6,000 rad, or even higher have become common,

The incidence of pulmonary fibrosis has increased at the same time.

Lung scintiscanning with !*I-MAA (**IMacroaggregated Albumin) has been developed as a diagnos-
tic aid for pulmonary embolism.

In this study, first of all, its usefulness in diagnosis of pulmonary cancer was described, and changes of
lung scintigrams were compared with those of chest films.

Secondarily, the telecobalt irradiation ranging from 2,000 to 8,000 R was performed to the portion of
right lung in 30 adult rabbits. Both lung scintigrams and chest films were studied weekly.

Finally, the changes of lung scintigrams were confirmed histopathologically and microautoradiogra-
phically.

The results were summarized and concluded as follows:

1) In the clinical study:

Generally the area of absent radioactivity on lung scintigram shows the decrease of pulmonary blood
flow, but, there are not any specific changes in the lung scintigrams. (The scan results, themselves, are
nondiagnostic.)

But, radicisotope scanning of the lung is helpful in evaluating pulmonary cancer from the standpoint
of diagnosis, evaluation for operation and effect of telecobalt irradiation therapy.

In some cases with radiation pneumonitis, the ahcnges of lung scintigrars were demonstrated about
two weeks before detecting those of chest films.

2) In the experimental study:

a. Twenty-four hours after irradiation, increased radioactivity was noted in the scintigram on the
irradiated right lung.

b. It was noted that three to four weeks after irradiation, the radioactivity on the irradiated right

lung was remarkably diminished and, that six to seven weeks after irrad. the changes recovered to the
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former state before irradiation.
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It was found that these changes on lung scintigrams experimentally produced were due to the radia-

tion pneumonitis histopathologically.
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Table 1 Materials for clinical lung scanning.

Diagnosis Tue

Primary cancer of the lung 29
Metastatic tumor of the lung ) 13
Breast cancer after postoperative N 17
irradiation
Oesophageal cancer after irradiation 1
Tuberculosis of the lung 8
Cholesterol pneumonitis 2
Haemangioma of the lung 1
Abscess of the lung 7
Normal case 7

Total 85
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Table 2 Summary of 42 cases with malignant lung tumor.

Changes of lung scintigrams in comparison with those

Number of chest films.
of cases remarkably apparently similarly slightly
Hilar type 8 6
Primary Peripheral type 20 7 3 2
Atelectatic type 1 1 o
.Metastatic Efr:cln)ﬁi;j‘ill ding type 13 2 10
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2,000~ 4,000 R f@SHFEC I RffEEE, Rfifkase
[ERAMZ LR, ko HEEO 3 e, 0
BEOBREILE, BED 5 - MhHot:.

6,000~ 8,000 REGSHFF T12 5 - iz & Sz
WCmERE, = Lic, PEOEHIIBEMS b,
FIE T b BBEMRMEDRIIN, FhRRBED HEM: R S
Abh, o, HEO BHEL, K[ELEEOR
HRRITE D 5 LR LR L, SRS Shi:
(H1428).

¢) Co-60fRGH#E T#: 8 ~9BH DR

2,000~ 4,000 R FESHFEC IR BAN M O L3,
FMEBECET O LS.

6,000~ 8,000 RFELGHFECLxliifinZop:, 255
BEbh, ki, 8,000RBHBECITNiaDN
KA b, MBS HEIRE L, &5
itz LTuwa . MEOHMEL, BEGHED
WnOBANIAET L, mEEIENCE, BE
WHEORINA RS . Fi, MEBEOEME, = &
2, hETEHCALR, il bk owEt, &
BB OZEME L LR DB,

3. Microautoradiogram |2 3sl7 % #idf

a) MHITC BT 5 EAio PI-MAA ofF
DAMOIIRITNEL Bbh, EAB05EEL
fob O TRRBOEMMECTTEL 2 HERY
EhLTWBOMRL bR,

b) MEGHATHEE T, BEEGD ®I-MAAD
DI THBH, FODCMBIEEIIS
EBbhio.

¢) 4,000~8,000R G REDIBEHETH 3 ~ 4
HEAFER LT Bci, BI-MAA R T 0404
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BHTH Y, KOEMMFITIIEREYZ D LD
AT, MBIRCEEA L TV 5B05Z Hh
7o (M1588).

d) 8,000 R FASHRE D MBS TH 6 ~ 7 818
LIcRHITd , BEHIRRNC 3175 BI-MAA 445
BEKRELTHTSH Y, L5 8L L T
DTRDELERETH O, FOERMNDOBHEET
i, 6~ 7EREE LRI BI-MAA 047
ERREFAMC AT IR BT L Ttz

4. BEXBEEEEG

B XSGR, %akie CaBg
BEAREE L 1en, BHIEEBEC T v 75
A EESERRELLDD & B, XEEFE
WRFRFTREERTEicrnok (BI3BR).
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HELBE, BEPT 5 iomic, BI-MAA %A L
TLhs54, 1.5, 3, 6, 12, 24, 48KEMIEsI
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vF 7T A BRCERTE LR X i LRI 35\
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<&, 4,000R, 6,000RMBEERCFOMHE LR
<, 2,000R, 8,000R MEEEETILo2HE < Hd
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Fig. 1 (b) Area of apparently diminished acti-

Fig. 1 (a) Peripheral type of lung cancer, infil-
vity in the right lower portion.

trative shadow in the right lower field.

——

Fig. 2 (a) Hilar type of lung cancer, mass in .. " NS
; - : : Fig. 2 (b) Area of absent activity in the left
left hilum with increased markings in upper b .
left lung. upper portion,

Fig. 3 (a) Metastatic tumors of the lung, multi-
ple round shadows in both lung fields.
Fig. 3 (b) No area of diminished activity.

famnle "

ln-n;

'Qn

— 70 —
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Fig. 4 (a) Peripheral type of lung cancer, mass

Fig. 4 (b) Area of remarkably diminished acti-
in.right middle lung field.

vity of the right middle and lower lung por-

r-‘. tions.

L

Fig. 5 (a) Peripheral type of lung cancer, mass
in the left middle lung field. Fig. 5 (b) Area of slightly diminished activity
of the left middle lung portion.

: T
Fig. 6 (a) Cholesterol pneumonitis, round sha-
dow in the right middle lung field.

. Fig. 6 (b) Area of slightly diminished activity
" of the right middle lung portion.

l'i-" -
. .

- -

- -

VI INAFpEEY
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Fig. 7 (a) Abscess of the lung, round shadow in Fig. 7 (b) No apparent abnormalities,
the right middle lung field.

. b efre ieendiati Fig. 8 (b) The same case as Fig. 8 (a), a day
Fig. 8 (a) Breast cancer before irradiation _ after 5,000R irradiation. Area of slightly in-
d creased activity of the left upper lung portion.

LT
: :.ﬁg
“ wiinihBNERE
; llil!l'"

".
8
H .-.nw
o -
i * o el
oy A
. Ll EE,
b b
» )

Fig. 9 (a) Breast cancer after postoperative irra-
diation, fibrotic shadow in the right upper
lung field.

Fig. 9 (b) Area of apparently diminished acti-
vity of the right upper lung portion.

.



B Fn434E10H 25H

Fig. 10 (a) Breast cancer after postoperative ir-
radiation no apparent abnormalities.

Fig. 10 (c¢) The same case as fig. 10 (a) 16 days
after, (extensive fibrotic shadow is noted)

Fig. 11 (b) Area of absent
upper lung portion.
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Fig. 10 (b) Area of slightly diminished activity
of the right middle lung portion.

A .
T T

Fig. 11 (a) Breast cancer after postoperative ir-
radiation. no apparent abnomalities.

m—r ‘1IIE

1 3
I’
g

Fig. 11 (c¢) The same case as Fig. 11 (a), 9 weeks
after, (dense fibrotic shadow
the right lung)

in the apex of

T
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Fig. 12 Lung scintigram (Rabbit) From upper left: before irradiation, 24hrs., 1 week,
2,3,4,5,6,9,12, and 15 weeks after irradiation.

(a) group of total doses 2,000R irradiation (b) group of total doses 4,000R irradiation

Sumeks aftr wmd,” \Swecks after imad. Owehsdfer imad,  IZweeks after krad.  [Sumeks after imad,

(c) group of total doses 6,000R irradiation (d) group of total doses 8,000R irradiation

B e R r——

| week wfeer wrad.

ls'u:ﬂli afor ifmd_.

Bos dr nd. (2 oks aberiomd.

| umeks }hu irra, 12.weeks after irrad.- 15 weeks after irrad. _
L exdaraatis"
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Fig. 13 Chest radiogram (Rabbit)

(a) Four weeks after total doses 8,000R (b) The same case as Fig. 13 (a) (Enlarging
irradiation radiograrm)

apr

| W

7 i
|4

Fig. 14 Microscopic View of the lung (Rabbit)
(b) Four weeks after total doses 8,000R
(a) Before irradiation irradiation (% 100)

3T

Fig. 15 Microautoradiogram of the lung (Rabbit) (four weeks after total doses &000R irradiation)
(a) irradiated (right lung)

(b) not irradiated (left lung)
— . R =L

— 75 —
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BT

Fig. 16 'I-MAA Linear scanning (Rabbit) From upper: after 5min., 1.5hrs., 3hrs.,

6hrs., 12hrs., and 24hrs.. the scanning was commenced from right and the first peak
in each curve corresponds to the chest.

(a) Before irradiation
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(b) Four weeks after total doses
8,000R irradiation.
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Db, & &OHE 1 FEOEKEBIIE T
TRSYSE T BT i 6 h - BlS O Js 485
EINFWAFE LG b i vz k5,

Engelstadt® OFEfll7c P9t X 5 &, FficiE
% OfREABE L, TolfEEES 4 Micsyi T
5. Ticbhb, 1) I, 2) #RM, 3) £K
B, 4) FBAER IUHAMREOMItH b,
Warren*® |z Iae, 1) BURE, 2) XK
J&, 3) BIZEED 3L T 528, sk
X500 BHETEED BTR% Engelstadt®,
Warren®® OB TitbTHRT S &, MiZ0W
B, BEFE ORI #ST 5 b0 L Ebhb.

2,000 R RSHBECIXIBSH#E T 4 38 BT A0
Da T B ONH D, ST
TRED S OPBKETH DI,

4,000R BHF IR TR 2 ~3BER I
(B o0 iTEERD D 2 bR, 5 ~78ET)
FEE L. Tichb, A%y V@0 512 4,000R
FREIRE T 2,000 R BSHEE & b B3 & 2 i i sE
MHDB T ENS AN BN, FEAMSS I
fififatE DZEEA EIE T b b, mEEEDR
FERRIE D B 27 DB CIBRICIRE L, ¥
v F 77 A LD BEMAT BT OB
RYZE LA 357 LB e b o,

6,000 RIBHBETIZ Y vF 7S5 A LR 158
HI IR 2 5h, 4,000RBHEEL vIE
{ERR BB bhi. LaL, KA is\T4,000
RBETRE & (2 AR AR %272, B ©
LR E T B L 1R ok,

8,000 RBHFE T A+ « V{81 6,000 RIBS}
FLRAU R miffEEsRBbobh, 3~438
Bl Linh, 7~ 98 Cc-—BIEEEOHER
HHRIDHT, 1TEICEDTHEFEITR SRS,
6,000 R IBSHFRC I U T % O RES I8 H D7 .

6,000~ 8,000 RIBHFAZ 317 5 H0H H iR
HERRTR T, 5 - %W, mEsEhiEox
U\ BEE, BfifaBEDARHEE RS, + D iz A M 0
L FBChok. Tihebb, MBI,
T DEH FED EW Z{bis & ol mifkEE
MBI NBZ EEL RSB, Microauto-
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radiogram i X 2T ¥I-MAA FF 045 i<
HY, KHEO EMIMEC ERE 25 S0 i
{, MIBIIRCHZAMHL T VB DR b=
EPBITSHETBRS.

6,000~ 8,000R BB I51T 5 8 ~958H D
FRERRELRZEMOPT RT3\ T, 6,000 R FBSHRECIL,
FIEO WL &b 2inh B, —ihiia
DIEW:, HIEDI R BizA, 8,000 RIBHEEDLS
EBER R bRz, Thbb, Milakrose
b, RO kb, BhfgBED fHEEM, MK
TeEaRT L, MECHMLEDR, nEsEoEE
FERE, ¥ 7-i3ZtE7s X ORRENED LR, Zh
b ofitifatk oz, S, MEOZH;E
ML, MEBEOREICE, Tkl n s, Bilic
DI MAREEDOFET S L YR &piH
FTHohAH. ZoDZ Lk, Microautoradiogram T
SIL-MAA OHTRELDTHTHEDLZ LD
5.

MEEFEYFHT v vF 75 4 LT AR &
LT &bz b Bl & Zwwih~7z Warren'®
DF G, Engelstadt® o 3 Jiflic #1242 & B
b, Z05H 8,000 RIBHIEIME AN B
&), Wb SEAED D\ IIFEHIL OB R R
LTwasboiELZLAS.

ST, BRI % O RAEBFC O TSN
a‘é :) 14)80)81)50), %@ﬁ}‘#ﬁ‘:ﬂb‘f % %1%?‘;: % CDIz’J;
» Y, EXRFCITEEEER, Mgl X o
BAEHCHT BRT WS X 5 ThHW2D0_ jirg
ERERAC Xy, BEEARSe Lot
DT VEVDBRT WS, EBEOEBRIIRKHE 500
RIS L >cd o©, FHEICRBEAEYEL
TWa X5 ThHoHH, TOREHT, HELHET
DT E DN E LT, A% KB DL
RRHEHETh D EE2 Hh 5.

P EZRFERfiC S00RZBMEHMBHL, v v /5
& BB LR RIS R E R U TR L
A3, 4,000RE\EDBHHEEY 52 uE, v v
F 77 A LT REA A ClnFEE» R 54 0
THBH L EDbhDt.

L, 4,000RESEERT X b RIEHZEL &
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LT oEREEYE . LicHlicksd 2y v
Sk, 8,000RMEHHC X hEHHHELAIRC
Lichiiic s 5 2 hoZhe oK P, #|ETH
E, BRI g & BRARAEE & DE N A F » &
DBIARTRETH b, Fio, REMMKFEACD,
EFTLId DR E L E LT, B HEY
HRE X35z L Bt E bR, EER
ORERTF EH\FOT, BITUEL, KEHRE
{b, B4 F o 3 SOBRENRELR,A L
ETL T b EERLRAS.

I vF 7T s ERARCIXEMEREY L
BB LT, 0B BR Licat, EiE
e REMAYIR LErofk. Titbb,
Ehpliti OREE 2 XN, o sc i
Teisin R b 0 & B B HE0% | L5131
A FIRERAY 7 F 2 IREREIE 45 © XARSEATR
BEEWT, HOLBREOHYTELEREEZETY
% . ZH IR 0 B 0 @2, SRS Oy
Gl BEV Ui R 2 OB L TARICH,
v v F 7T A RS AR O R R fokiillEs X
O, £ OBOFKBEIZEPCERR MRS & LT
Ebx bR\ T, BEHRI% D 5\
VERTSRAERE & Bh BT R F e otz

ZLOERTILY vF 7 7 4k 4,000 RIBEE
2~33EE, 6,000~ 8,000 REHTILITIC
1EBBITREPMRIBL, &<k, 8,000R
BHBEC R WTIRENC o TERRERERIR
Bx 2L, REMEMRMNIT R T FEW LR

Table 3 Technique of chest radiography.

(Rabbit)
Enlarging radiography.
Focus size 0.3 mm
Kilovoltage 110 kVp
Tube current 10 mA
Exposure time 6/120 Sec
Intensifying screen Kyokko MS
Focus screen distance 100 cm
Focus subjekt distance 60 cm
Simple radiography
Focus size 1.5 ram
Kilovoltage 43 kVp
Tube current 200 mA
Exposure time 6/120 sec
Focus screen distance 100 em

BRI SR £ MRS 288 HTH

Table 4 Technique of lung scintiscanning.

Running speed 30 cm/min
Energy base 3344-30 Kev
Max cps 75~90
Scaler factor 1/4

HbhREVSERIHL TS, XEREHTHT»
AL LRWEEE LTRETNELDLEELDL
AR, ZOHAEOWTREZL DL LTER
DEFELTHLOTHS.

il « Ie BEHF R X B MI-MAA DA,
PRt oBE AR T 5 b, V=T A%y v
OWEEZIEEE LTH~NHERC L 5 &, Bic
Ly vF 7S AR bR & o UzREH
Th, BHEROERZID, V=TAF+ v
DUIOPEEILT £ 2 HOMEY &2k, T
Tedo® WI-MAA Ofifizs b O PR : BE R X
OTEELZIT I A5 b,

Dk Ry fvTo EBRETcH h, K
&, BEHR, BRZME, ARRET: E ORET
IS T W AR Z h2EBITEHALTE
2501, WXERREFoEL 2T hEl
WS, TREARRRERYIT R L oBSii s\ T, v v
F 7 5 AMEORE R T 0T AR R TERRAY
JEHANDIEA B OBEERZREETHEDOER
ETHRETHS.

5) LI

1. el fE 500R JifrEiaEms 3+ 5
L, TRENRTRRIET 5 B RhEESE (BgHR
iz 5 CITBARAEE) iR T4, v v 7
& OE(LT X > TRURITES (Bdtiritiis 5
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TE&B. LivL, ¥ vF27 T a0ZEbh bidlic
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