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A Study on Lung Scintiscanning with 13!I-Macroaggregated Albumin
by

Hajime Nakata
Department of Radiology, Faculty of Medicine, Kyushu University
(Director: Prof. Dr. Hideo Irie)

Lung scintiscanning with ¥ I-macroaggregated albumin (MAA) has been developed as a diagnostic
aid for pulmonary embolism. In this study, its usefulness in diagnosis of other lung diseases and its
-comparison with pulmonary angiography were investigated. Also, the distribution of 81[-MAA in lungs
and other organs and requirements for the measuring apparatus were studied.

1 : (1) The experiments with adult rabbits revealed that more than 90%, of the injected BII-MAA
-gathered in the lungs immediately after the injection into the auricular vein. The activity did not change
for 1 hr., but after 24 hrs. only 29, of the injected material remained in the lungs. In clinical cases,
859, of the injected dose was excreted in urine in 48 hrs. Also, the sparse distribution of #!I-MAA
-embolism in pulmonary arteriole was ascertained by microautoradiographs.

(2) The collimator of choice was a honey-comb cone with 37 holes and the focus of 10 cm. The
spherical defect of the radicisotope in the homogeneously distributed #'T was used to evaluate the detecting
ability of this collimator. The minimum diameter which was detected with this collimator was 3 cm. to
5 cm.

2: (1) Compared with roentgenography, lung scintigraphy has little diagnostic value in 45 cases of
lung diseases other than pulmonary embolism. Only in the so-called hilar types of bronchogenic carci-
noma, a remarkable decrease in radioactivity on lung scintigram was noted and this could be some dia-
-gnostic aid.

(2) Lung scintiscanning was found rather superior to pulmonary angiography as for the ability to
.detect an abnormality in pulmonary blood flow and could easily make the quantitative comparisons in
local pulmonary blood flow. Therefore this is considered to be an excellent screening test prior to sub-

Jjecting a patient to pulmonary angiography.
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Table 1 The distribution of ***I-MAA in rabbits

% Dose in total organ

time
p— Smin, J 1 hr. |3 hrs. ‘Bhrs. 12hrs. 24hrs.

% % % % % %
Lungs | 90 0’| 88.0| 60.8| 37.4 | 2.7 | 1.7

Liver 3.3| 2.9|14.0|10.6 | 50| 4.7

Spleen | 0.02[ 0.05 1.00, 0.74 0.31] 0.23
Brain | 0.02( 0.08 0.10] 0.13 0.16] 0.13
Kidneys 0.16| 0.90 0.86 0.90 0.86 1.07
Heart 0.17] 0.32[ 0.28 0.25 0.28 0.40
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Table 2 Cumulative urinary excretion of
radicactivity in man following
the intravenous injection of ?!I-

MAA

\\\_ i %5 Dose excreted in urine
™,

— \\ 1day | 2 days ‘ 3days Il 4 days
1 1% 86% 909%  91%
2 67 86 90 90
3 61 T2 75 33 .
4 53 90 90 93
5 75 85 89 93
6 65 70 75 83
7 72 86 92 92
8 71 80 33 88
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Fig. 1. Microautoradiogram of the lung, 5min.
after the injection of I-MAA. (x 125)
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Fig. 2. Microautoradiogram of the lung, 5min.
after the injection of “'I-MAA. (x 390)
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Fig. 3. Microautoradiogram of the lung, Shrs,
after the injection of '[-MAA. (x 125)

Fig. 4. Microautoradiogram of the lung, Shrs.
after the injection of *'I-MAA. (x 250)
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Fig. 5. Tsuyatscan of the collima-

tor in air: cylindrical hole
with the diameter of 8mm.
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Fig. 8. Tsuyatscan of the collima-
tor in water: honey-comb
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focus of 5cm.
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Fig. 7.

tor in air: honey-comb cone
with 37 holes and the focus
of 10 cm.
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diameter
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+ | - -] -

+
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+

lower
portion
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Table 5 Summary of 18 cases done only

HL, 5SHBIDAF =V I/ vlini. 2V 2 scintiscanning
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Table 4 Summary of 27 cases done both scintiscanning and angiography
T e | Dmgmn [ Cesiew T Ligean | Ligeam |
i s Angiography: Angiogj.:_aphy: Angiopraphy: Angfiog;r:aphy: | Total
e positive negative negative positive
N ; 3 o 5
Hilar type 3 3
Atelectatic type 8 8
Bulla 2 2
Tuberculosis 1 1
Total 18 6 3 0 27
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Fig. 11 (A). Case 7. Peripheral type of bronch-
ogenic carcinoma. There is a round tumor
near the right hilus on the frontal view.

Fig. 11 (B). Case 7, But the lateral view reveals
this tumor is located peripherally in the an-
terior segment.

"
I
4

RTBHEORA RS-0k 2 fIET T, &
D2 HD 5 bo 1 Gl LR < b MBIRE: 0
i A5 7o (R11A,B,C.D) il od— i3 fifi ifn
BEHECTRRETRE2RD o, EE2 4o
Iz 6 BT, i v 7 A kit
SHEEOBA BB bR, FOBREREETH

Fig. 11(C). Case 7. Area of slightly diminished
activity of the right upper lung portion is
noted.

! A
KL LT I T ST
o 0w B e -
EUCOMUR e S -
ST T A ———
AR IR e R

un-mmm-m—-- [ [T
N LR G A L AT

Fig. 11(ID). Case 7. The occlusion of the branch
of the right pulmonary artery is confirmed.
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Fig. 12(A). Case 17. Hilar type of bronchogenic
carcinoma, There is a round tumor on the
left hilus.

Fig. 12(B). Case 17. Almost complete absent ac-
tivity of the left lung is noted.
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Fig. 12(C). Case 17. Angiography shows the oc-
clusion of the left pulmonary artery by the
tumor.
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Fig. 13 (A). Case 18. Hilar type of bronchoge-
nic carcinoma. There is a round tumor on
the right hilus and the elevation of the
right diaphragm.

L _‘l

Fig. 13 (B). Case 18. Almost complete ahsent
activity of the right lung is noted.
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Fig.14 (A). Case 19. Atelectatic type of bronch-
ogenic ccrcinoma. There is atelectasis on the
right upper lung field and mottled density
involving the middle and lower lung fields.

The heart and trachea are deviated to the
right.

Fig. 14 (B). Case 19. Almost complete absent
activity of the right lung is noted.
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Fig, 14 (C). Case 19. Almost absent vasculature
of the right lung is revealed by angiography.
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Fig. 15 (A). Case 20. Atelectatic type of bronch-

ogenic carcinoma. There is atelectasis on the
‘right upper lung field. Contrast medium after
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Fig. 15 (B). Case 20. Area of absent activity is
noted on the right upper and middle lung

portions.
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Fig. 15 (C). Case 20. By angiography lung vas-
culature is not contrasted. This is due to the
compression of the superior vena cava by

the tumor,
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Fig. 16 (A). Case23. Atelectatic type of bronch-

ogenic carcinoma. There is atelectasis on the

left upper and middle lung fields. The heart
and trachea are deviated to the left.
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Fig. 16 (B). Case 23. Slight degree of activity
remains only on the middle and lower por-
tions of the left lung.
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Fig. 16 (C). Case 23. By angiography vasculat-
ure is noted on the proximal part of atele-
ctasis.

E. BRI b EHeds. ohb 2 flikhh
YVF ST A EREEFTRNRD bRtk o,

(3) FASMHIAS I X 5 A%, Fikiie
JiE
FURATHRIRShC & 2 ORIt % 0 4 fk, Baip
VERE, BERMREEZTTHS. FoRHD
b2 fl, HHEEOZE R E L oo L o
2B v 7T A B imiEoZEbat e b %
Bhishvots, IEHEED 1 flcix, v 55
EXvd, ifivvFsrsabkcoBbrdmiLEols
MO EIToE D EIRLT V.

(4) TR, SESTHRERE, ik
IREHSED 5 B, SFEDFRE MR  IHLE D HiFH
PEEV2HIRTIT A bhich ot i
ZEOFHAMNIE L, AFBOBIEH B 1 fhiTizo X
h & LMo n B bhic, SELIEE
fED 1 Pl AfCizo & b Li-ZEn@Bd bhie
P NI WY ot EER 3 cnd ERED
1 Bl & Mfigeiic RN, AR O 2R 5 H\u
IfifEED 1 GICii> v+ 75 A e B RN
RE R0t

(5) i 5k

EE) S5, TomdkEEIRRT2HTHS
5% Wb 0 5 R0 —3 U < iimo 1

13

R RTHSREDO W EN L b 2 bht . M E
oy MENROWHERTD BRI,

(6) THanG, MOl
FETRED 161 Fef#Eo 1 flouwFh
TH2o& D LMo MENRD bhi. B
Tk, BV EE RO S baplizox b L3R
BHHONEDOHRENEIE LT3 & B, M
Y VF VT A T DL I o a5
TnTHolz. MEDIEESE L\ LD 1 4]
T b, B O il B BB fe A AR E e,
3. I

it % FRus & L7 ASHE B o\ T D gl L B E
Bl v+ 277 A0 RIZKRO & 5 Thotx.
FiifaTud, MPIEROMES %k & Ut Bl 320
MR OB R R SRt RO {4 o
TREBOEEY 4 cnbl Fo ki mciz by
bh, REN4cn® 2 50T LS
DEALIBEETHol. FOMOEBTIL, FE
OREFEMIE L T0b Eiko ¥ b LiclimiEoAr o R
WhaREhic, BEOHIKYE, FLMEMNHSRE T
L HHERI % T, BV ER iz o b L
THRBRS B> v+ 75 A Rz BT
NAabhigpote. iR, REEES T LRET
Hote.
LLEDASTEGID 5 b, JiilEiEE 4 51T
DILTHEGIC T, iy v F 75 A LhlEs
OB b Thote. SEFTROBH &
WO RIRDWTIEL, 276D 5 b, TletE & 4 1c B
FT RS BRI o i 6 fl, Witk & 31’y
FIRAZBIE & D185, IMEEM crad i
i Tl v+ 275 e RENERTEZ LD
2R3, ZoORFOWBETOHT, iy veFax
¥ = VRIS SE RS D S O T ot
WEORT R o\WTAR S &, g cmeE
DO, e, MAESMHOW, WEhiREhiz
BEwL, iy v 275 A bc ke o
BRTIREEE OB, EEAR DL . Lk
L& &R Tizo % b L0 BREL RS T
b, i Vo277 s beffiliiolEsmIh
Tl BRI X o T EREHIRAEEE & il ag »

— 13 —



14

BYTERLTH, WY v 77 & Rkt
Mz o Wi CE Ml BB L.

z
=B, YVFAF = VISR AT Y
FTAV b= A, ARG RO RIS
Hrmoo b oo i d DR RELIENNH D .

WA L LTy, ERET 5B o
B, B3 5 HHR O & =& v F —HiREIC
%, ERPORT E D b O BIE O LTHE
YTHD, FLENTELOLERCEELTARE
TH5. BERoEE L LT, v#KEY, TF
HEHE—D v 2T % onlECHFITH
h, =X MF—LRBTERLYVYFV—2—DK
il oA Lic iRy Bk h, L
BOTHETNLARRCRS L, ETES LHERD
HOERHETLONMENLL D,

DX 5T Bl & LTo WEEALE 03
z, EWFENSAEE LTORDZ ERHRTS L
DTHHT ENGEE L. EAHERME R, B
MR, FHECRIEA WL ThB. BN
ETBBELETCRRCEE Y, WECEEY L
b3 WEECE Ut Eh s o v &
WS ETHE. bbHA, FEPEIER K
EFREFRATE b ThS.

BI-MAA B LTSS 2 5.5 L, ¥
EFEE B fFERAShTc-5BETHD,
Z O ISR A o,

F 2 TEHEL, WMI-MAA oTHiRo £
NG A RE L C it EEoR VL o
NCECFEREMMD L DTH DM, F—DE
BT oWTIL, RR TR B i %
HZTHDB L, HES BRI EARDOS AT
L, RO EHLDTRNLDTHSD Z L%
pote, BB LT, W 1 REE E T
AEBERALRT, 3EEBC ko Clitosy
MOPLrUz-oE n ZbhTE b, 24FHIETI
2 % Lo ied & b3 KA~ X hc
LEoTuwiz. BERAN s\ TR~ B4
JELizpt, 1 HEETI0Y, 2 B#RT85%h Bt
ENT\iz., Wagner® 54, Rz 100% 8k

AREZEHRLME H20%E H15

SRTUE S i3 EBHE T 5 2%, o488
MIc80% L kit X s L& LT\ 5.

Wiz, BI-MAA 38HE 5 505 T90% b liiic £
EHLELT, EDXSICRETHITS 2 DR
Bicie s, chifimEcsgEsTs & vwbhtn
Bh% ZOFEEESVTRERIFO s 7wt —b 5
CHIT7 4 =L LB OHRERDH B . FEA
HED 4, O TiHSER R OBk T e 5EE o
BERRL T35 L L, ERAER TR O T
ML RN S 2 ENTE, FREE 57—
El EOEENE LTS, FEL RSN
BECHR Licat, g RBBirsEegEe s v 2
2\ F Th L 0 O M O P i B E IR
hBHRETHoI. £ LT, WI-MAA [ LoT
FER Rl o UANAIEDIR & e, &< EHRIhT
WIRWIET O #IBIR S FAFE L T\ . Lis
AT, MREHECF7 ) —Eic ks i
O, MI-MAA X o TER S T BT
RO Hin s VIChH B 18, IEWONHIEINR
AToiBESh, MEHREo 2 b5 X5l
D IEBRICREER R X et ELZ bR,
Dworkin® K1 BUI-MAA 1 ngic> % 1005 @i
ETHRTRH D, ZOHEAR X>TIEF Ol
FRDIZIF100047D 1 BB I h BT E o &
HHLTWwS.

BIL-MAA oMz -owvwrd, Wagner®™ 5o
e X, HFEERLEEBDLRTY, .7
WistT % LDg pi10mglkg THH, ZiIuiielEo
FERED 5,000f% T, HEEMBCL L. #F
FEORBCTHEIFRIEL AbhighofcL, &
hE CRREEREIFERLY RIcBE . 27,
fiike> Dworkin® &3/ Ul o, [EEHIHE
1T X % LHE b ME O SEfR % iR i 1 T #I-
MAA FABERCF7 7 —¥, HIR mE TR
ERBIn b DRTE D, 20X 5 Tl E
Fize i { ftoT WA HlcEENLETHE &
LTwa. ABICH 35 gt oy Tk,
Tow'® LR LT b, BI-MAA 300C1 o ff
H©, 4% 0.1rad, Hfifi 1.2~ 1.8rad, EJE%
0.1~ 0.4rad, fif0.34rad, LigoTW 5.

— 14 —-



FBH424 4 250

BILMAA oMEHIIL LD b, ffivvsa
FooVvI/HDFTOATAV P -F L LTHRT
Epro L MfEEhS,

Wl v 2%« = v 7 DERKRAIEZRIC O
TRBLHNCELED A+ & = v 7O HELC oW
LR, 2V 2—2 =2 LTI 377, ER
10cnD~=H &« 2= vEFERTLONEL, &
Lotk ML & JERGL CRC Ao 203
HHRILHDTD T, FRFT &> THIIEL
THIEBEL D AF &« = v IR T 5 HERED
fo. T OHETORIBEEY ERINCHE Lt
E7E 3 ~ 5 cnD e BT Ech &
BEL R Io. thl buoXkBeriug,
Kk, vvFErs A LRERCEDZBITHS.
bokd, ALK& EolHFERBTL2Y 2 -
=B oz v v 5 A A
CTHEMBBEETERD, FOEIPEL A
F o= v EOREREET . BT, Miv
VFAF = V7 OERNERCoOWTIE, Z0
WEE I IERIEO BB ATHE I LD TH
D, ZOFRENSRTE Z OEBIEN B WO
iz >ThArd >t BH O THS. &
5, IHZEMRE T DI Bl v E R A kA
HBIT, HHERERRB B RIGHR 2
TIRD T FRENT T 23D THo
o, 2B, flivvFAFe=vI/RroT
OFBOPA TR v FHE B A5 s
W oTh, MG OELE 205 2 Lt
T, B0 Z EREDHRATNRIIND
W 2D EREFTTYL, ZoOBREEOZKNE
FIKREF VY, bAETIE, THZHRE HETIE
HEEL, fivvFrdss=v2RIoTIAY
BT LI WG, ZoEBUNOIE
PRI BT 2 2B ER L WAL T 5 L8NS
iz,

—f, Nk v E S ThoEe T
LEFHTH 2 DT, MRS O KRB -
THRvEME Ll vF 7 7 & L OBGERER
5. AW, Nkt E2TRdc Lic
X0, FUBHEBEOER T v EE Rt

15

Jifi %8 % BA & haz U e REfe, Bl o R FTHY
R BB LRI L HE LTS, HEEoBRE T
W, FUREITERIRGRT X B BOERG g 4 6, iR
FEDREED S D 2§, MR Mif 2 flic o
THH Vv ER ECizo & h BEATRRED LTV
50K, fiivvF s s BCH LB baRE
Higdsofe, MiORBIETYH, BEM ML il
FMRIEL IeB &, Jiliv vF 75 AT LI T
EDLTER. bol bIfRMEHED 1 flTi, B
YVFIT A EREDRN DN L Diko X hiR
ST, ZhbOFRECIE LG & fus
Bl & Clti> v 75 A CofF B B 5 Thek:
NH Y ZOROBRFPLETH BN, ZOZEbr
v EREERL 26 & b bhiERo2kn
EHL R, ZoBARMNMEI I EE LD
nas.

AH™® Bk, RREVENRE & SRR & D
MefsroE U, ToBEA & LTS Ci
MRS B AA, MBFHCLERIaxZ 25
&, SR Y v _ERCiEB L BB 2 E e, JIf
BREHmoEE, BiEnbicb kv v
7 A ECHELCELE R SR, EBEMETIE,
PEDOREICELTLHELVWE LR LR
W2 ERBTF TS,

FHE LIRS0, MBS 2 6, RERRIES 2 Blo
fifi o277 sz X R LT Rz, HiER 2 4
& HERRIEESS 2 B3l > v 7 7 5 A BT RS
b bhithotz. JED 5 BIHEH13Hh oy
ThbBE, EEOEEMS el To b o Tk 7 41
2 il v 2T A TREOT LN 2 b
hicied- &3, EE4cll kod T 643
TRERFRNIRD LI Lieh, FoBbiE
EEThotc. ORI 4 ARk O 4ESMi%E &
T 58 Flit T _RTRE LW R A SR,

BT R T o MEHRR EDHRT, 0%
LRI v ERC L CEWR D THok. &
DOFAE L LTk, MFIEOEEOME L &0 b
Th, R X 5 IBIINRIZLATE o FE 2 B
—LEZBRE. ZOZ S VR TS
HEPRIEE TR E TN BRI Tn s Lk

— 15 —



16

b+ 5kesds. L, IEMPIE® 1 Fhe
BT, By vF 277 A CoBANEED Mk
MoELkE, £& L ThiiBiRERTo BT X %
L0 LEZTOIRT, HiE X >Tir L AR
X ARELHIMORAENETH ol L ExHEND
Ty 5, Wanger®™8 54, Rz I % SEBR LY
TSRO, PAZEIST ARl m i oK
ETEIRR B ZE2RTWE. Fhik, i
Tlfi~ v+ 27 7 A ERRBEME L -bTREAE
LT, MBI X % iR MEER s & s o FEa,
BT Clel, [EZRTOELL K& LS
LTwbEEZbLRA. LicaioT, o fiEr
T SRESZ O ELCRIgICEoT WA i, fifi
IR Y v BcEEs HoTh MO EE
BNy v 7 7 A B b A
bhisnZ EmdhBs. e, Hif Rt
HHFETIL, Wi vF 7 s R KEIRELN S
Shiug, ErfE—re#Hrhdlixisd, vEE
LT RN BE T IEOFELZE L TR
EBbh5.

ZDiEh, THHETRBEOFITI, WV ERE
2 BIENEAA4r 5 BAERELEA TS LB
RHDOE, flivvF 7T 2B\ NTEOSON
fMfEF O Lo & ViR h, BiEomEs 1
DTIRCZENEHL LD Y Hot.

Pl EnFZofITix, FHZEMRTELIS O Ktk .
ZoWTIE, i vFAF sy = v 7 O2E O
{EEL, B ETHWHVERORTRELHZ S
DT Laieote. L, MO 5 BbAtifFIE
TR biows, oo FErab
LI 018D Z Lot

W, filivvFAE e = v LS EY OB
RLESTHA 5. MM HOE{LEMB &
WA BT, iy vFAF » = v 23 iime
B LEELOBELEYL>TWE, 2o Lt
Wik, Quinn'® b IET AN, ZoWE
OFF R IR, Bt LG,

FHE IR A D & U R2TEEFIC o TR L
bt iy ve 25 A LeokgEoRmd, WMk
EAMAEER TR, M o, o6

B2 R ke W28 W14

OFA, HELLTH bRTELE., Zhbo)
b, iy v s/ 7 achifiEsfozEbritox
hBlbhTtwaor, MMl EY CrRERR &
LTEb2Blvwbon3filpot. Micr oK
SHOBED b0 1 IS Teavote. Ao
BERZDOIENDIE, Wiy vFRE = V230
MEBEBCEL S LD TIRIRNNZ ENGNn5E. Tt
b, hE&EE s s ks 2L Eoliimac
R LBy o ThhdT, REFRELTE
LzbhaoriadLT, firvvsAdxs=vrrt
VIZIBRIC s 0 SN e O LT D,
ThifdE s LTt—EoBE uiilire s o
2bhatExbhb. Thichz T, Mg
ETHEOERFE IS hRIhTWTL, i
VF 77 AT oSy ofifi it o Skt T
& e PR O EREIRo e X o T IfMAE s G
TEIRSTH, v vsFAF = v LoThifi
ML T E TP RR L. gy
T, ADICAS MK ORI IEN, EAWE
DREEN 5T 785 2 EHRER B 5, Hiv v
FTAF ¥ = VTR OEDEN L, £ < R
TeblewnwZ EIRERMERD D . H DHREIN
FOEE D o0& CEE Ui R oIy E
BEhBEMEEND, sy vsF Aty =v
FORERBEATH Y, MNFEE ooy
Tl WwoEELZLDRS, $okd, 4ol
HoORMBOEE, v vFAF = v/ T3l
LA TET, MMEEFT X% @oicy.
BED X5, filivrvF A+ s = v Zihlim
DMOREOBHIC oW, TmESEcES
Wb DTH b, fliRAT A E o Bz o T,
F M &R TH D WA R LS. -
DR, TOFEEFHLEET, BEcsEr s E
FDFRA LT, RERIDTHBZ bbby
FHEADEMEER RS0 L LCoiEHE YR
HLZENTESD. L, HlEE#e Xh,
fifiv vV FR¥ &« = v X h, MmitiEoZEbis
W Ui DB I B b2 515 = &%, BEbic
s DREICHE D 2 & D TIkisL & LRl &
VB D THSD.

— 16 —



PEFN424: 4 H25A

s OE

BILMAA W L By vFAF & = v 70 Lk
BB U TR 2 5 &3, it
W3 B EERAIEI T O\ T, i d O iE L
T

1. FErEs

(1) #E=3hic BI-MAA 11 5 98BI EA
OO HEE D, 3 FEEE bk E D
L C24RfIBRizliine 2 Z Lo oo
7o, 2 HECHEAROSSS R h T
Te.
(2) fiictEoTu B REE I ABIR X 3 5
ERTH T, EWLCIHMBIRS HrcBFEsh
TIF B, MERCHT BEEFTR.

() AF & = v i3374l, HEEL0cnd =
H a2 VOMRANEY TH oM. ThiRXo
TH, HEHE RO EIEAER 3 ~ 5 emic i Lk
WEYVF I T A ERERTE AR

2. EERaY3HE

(1) hZERiELS O JiER T, o2
EIfifE A inus . fors, BiEo 5 bIFIED § o
GEWRIMRA RO R BRI, Zhrel
DFERDD LIRS,

) ffiy v FAF & = v 73 HmEEF
LT, i fio R a2t 35 &5 fAnb
i, EB LBt oThot. MiBFED
MR B oWTik, MESEE s » b
o iEFRERET Lo THh 5.

= @

BILMAA X BfifivvF A+ 4 = VZI3ER
2 EoMMEE. LaL, ifmifamozst
HID DK E MBI HETH Y, FORED
B & 5 gicis W T iSRS it b D
THD. LieioT, imEEFEDOAZY —=v
SBELE LCERTE S, ¥, MRFEoOMmE
SO ERAEFc ok, HMEEE o
LisWiEReRELES .

FE#bbwhiooT, HEBEEEE, My B
oo o JBAT A CIEME S e YR el B D B & i,
Wi, WIMEY A v O iTE RRBEE, WIETR

17

i, AR, EMAREFE LR EE BT L
BEMVALET. (BARZo-—-H i 50m 0 A EFEH
WHRF MM 4, $120@ BAREF I RFEEE S,
F1EAMBEERR SR WTRELE, )

E S

1) Ariel, I.M., and Lear, P.: The diagnosis of
pulmonary embolism by radiating micro-
spheres. Radiology, 82 : 876—878, 1964.

2) Dworkin, H.J., Smith, J.R., and Bull, F.E.:
A reaction following administration of macro-
aggregated albumin (MAA) for a lung scan.
Am. J. Roentgenol, & Rad, Therapy, 98 : 42T
—433, 1966.

3) Ernst, H., Briuer, B., und Meissner, G.:
Szintigraphische Untersuchungen bei Lun-
gentumoren. Fortschr. Rontgenstr, 102 : 545
—547, 1965.

4) Feine, U., Assmann, H., und FHilpert, P.:
Das Lungenszintigrarnm als Ergiinzung des
Lungenréntgenbildes. Fortschr. Réntgenstr.

105 : 458--471, 1966,

5) Haynie, T.P., Calhoon, J.H., Nasjleti, C.E.,
Nofal, M.M., and Beierwaltes, W.H.: Visu-
alization of pulmonary artery occlusion by
photoscarming. J. Am. Med. Ass. 185: 306
—308, 1963,

6) AMk—, WiTER, AB%, BENE, LA
=i s I-MAA filivve 7y s X R
AR FrE, 2138 @ 37—40, 1965.

) ABJk— : fliv v+ 7 7 » o EEAEE, BEHE
Headgr, 10 @ 551--560, 1965,

8) AMJk—, FIBY : MlifEic s 5 I-MAA i
YV FRAE Y= VSO ERMTE, R
#, 11 : 249—256, 1966,

9) Loken, ML.K., and Bugby, R.D.: Visualiza-
tion of the lung by methods of scintiphoto-
graphy. Am, J, Roentgenol, & Rad, Therapy,
97 : 850-—858, 1966.

10) Lopez-Majano, V., Chernick, V., Wagner,
H.N., Jr.,and Dutton, R.E.: Comparison of
radioisotope scanning and diflerential oxygen
uptake of the lungs. Radiology, 83: 697—
698, 1964.

11) #iufE— ¢ *I #23% Macroaggregated albu-
min (MAA) X 5 [lige i85 o JE iRt ve.
A4 ER &5, 25 :1123—1134, 1966.

12) Quinn, J.L., III, Whitley, J.E., Hudspeth,
A.S., and Prichard, R.W.: Early clinical
applications of lung scintiscanning. Radio-
logy, 83 : 315—317, 1964,

13) Quinn, J.L., III, and Whitley, J.E.: Lung
scintiscanning, Radiology, 83 : 937—-943, 1964.

S |



18

14) Quinn, J.L., III.: Secintillation scanning in
clinical medicine. W.B. Saunders Company,
Philadelphia, 1964,

15) A RME, #FEHE, WS, BHECT,
e, NBhECHE @ SU-MAA k3 R PTiEE
M Sk ep JE i B 8 % — o fa bl 3 o BT —.
#5250 0 A EE U RFE A LRk, 1966,

16) Sutherland, J.D.,DeNardo, G.L., and Brown,
D.W.: Lung scans with *![-labelled macro-
aggregated human serum albumin (MAA).
Am. J. Roentgenol. & Rad. Therapy, 98 :
416—426, 1966,

17) Taplin, G.V., Johnson, D.E., Dore, E.K.,

and Kaplan, H.S.: Suspensions of radio-

albumin aggregates for photoscanning the

liver, spleen, lung, and other organs. J.

Nuclear Med. 5: 259—275, 1964.

Tow, D.E., Wagner, H.N., Jr., Lopez-Majano,

V., Smith, E.M., and Migita, T.: Validity

of measuring regional pulmonary arterial

blood flow with macroaggregates of human
serum albumin. Am. J. Roentgenol. & Rad.

Therapy, 96 : 664—676, 1966,

e, RS, WBEZLE: I B

Macroaggregated albumin (MAA) B+ 5

WrgE (B 1 ), —Bi AT Mol A % + = ¥

7 ko » EEMAEE— HES, 1:90-97,

1964.

LHEERE, HBREE: 5+ 714 v r=F Lk

BOIERRNW O SR 0Midk,  HARNIEE,

24 : 82—93, 1965,

18

s

19)

20)

B e e m2TE H15

21) MR, BERG, WMRBIEZE, $HEHE-—-, &
BEk, W MI-MAA X 5 SHONES
olifi »v 5 #3 a, —1 i Macroaggre-
gated albumin (MAA) BT 2H% (653
W) —. RIFES, 20 :1718—1726, 1965,
Wagner, H.N., Jr., Sabiston, D.C., Jr., Iio,
M., McAfee, J.G., Meyer, J.K.,and Langan,
J.K.: Regional pulmonary blood flow in
man by radioisotope scanning. J. Am. Med.
Ass, 187 : 601—603, 1964,

Wagner, H.N., Jr., Sabiston, D.C., Jr., Tow,
D.E., McAfee, J.G., and Stern, H.S.: Diag-
nosis of massive pulmonary embolism in man
by radioisotope scanning. New Eng. J. Med.
271 : 377—384, 1964,

24) Wagner, H.N., Jr., Lopez-Majano, V., Tow,
D.E.,and langan, J.K.: Radioisotope scan-
ning of lungs in early diagnosis of bron-
chogenic carcinoma. Lancet, 1 : 344, 1965.
Wagner, H.N., Jr.: Radioisotope metho-
dology in the study of respiratory diseases.
BEY, 2:87--98, 1965,

Whitley, J.E., Quinn, ]J.L., III, Hudspeth,
A.S., and Prichard, R.W.: The scintiscan-
ning of experimentally produced pulmonary
infarcts. Radiology, 81 : 884—885, 1963.
Zita, G., und Brenning, K.: Die Farbs-
zintigraphie der Lunge beim Bronchuskar-
zinom. Fortschr. Réntgenstr. 105 : 472—479,
1966.

22)

23)

25)

26

St

27)

— 18 —



