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NTEI. ULhAHIC19534F Anger —Jk)h3 *Fe & gam-
ma camera % FHUC A U373 70 2HEED U TEBE
BiTig 9 Te, 195mAy, 2Fe, !3mIn, “EDORFEDS %]
VY, X scintillation scanner 7> % scintillation camera
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L scintillation camera AHEA XNz, FAEd Gamma
Il # scintillation camera & *Tec % TN EER %
FRUCMT Bl L O WL %217 - 72 O T2 OITHEN T,
TED RS 2 Wd 9 5.
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9Mo 5 9nTe ffidia v 4 F 2549 2113, *Mo-
omTe # v X hEMATKEINCE - T *TcO,” @
10~20ml ZyEHL, B 1 # > ZHkillE (Dowex 50w
X8) #920ml [T U TT Vv E = a7 &4 F 2 BRI,
Z DT 6.5ml jc IN HCI 0.5ml & 0.02M Na,S,0;
DX I F Ui (12mg/ml) 1.0ml 2Nz, WhEKE L
T3RmE Uz, Moo »IicHET 5. O
|z IN-NaOH-Phosphate Buffer 1.5ml %z THHIL,
F— b2 vL—77T 120°C, 1.5 5T, 203 RIME L.

»L UTA bz ®"mTe ififa v 4 Fd 3~10mCi 2kt
IR & O #RIRYESS U7z, $RIREESS 43053 & b £ 2 RE[fI o>
[tz scintillation camera T4 EEF DOHHHE 280k L.
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scintillation camera {% 1,000 hole collimeter % {fiJf
U,
10'cpm T 3, 000 speed/Type 107, black and white pola-
roid film (ASA 3x10® DIN 36) % /I T Uiz,

DL 3x10* cpm %5 B DITHF Tl 5~10sec, i 5~
8sec, Ul 90~300sec, Tty 50~130sec 2L 7z,

intensity 500, window 20, isotope peak 500, 3 X

LG TRHE, e Rl 3 2B, 10D & o iU
fi % block § 2 72 DITH 2R LI Wz, R 2 fEINIC

it Aazoicida Y x —2 =i LT AL G T4
a) 3mm 27 BHLTOF— b7 F v
554 TIENTIE A A4S SS (ASA 100) ZJu
T polaroid & 131Z[A U4fF Ty Liz.

“Fe #k(Ci#Hx Pollycove®, Huff> o j5ykic#in L T
375 -1z,
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APRVERE A & 223l %08 X /s 90 TeO,” %2
WT " Te il v 4 F2ERL, 3 H/DEHIT 5~
10mCi RIS Zik At ZofEE 10mCi 25 Ui
SVEEBIECM (DR AML) 14T, BN
HIRIES I & b FFAIRD, BT AR 23R A 12,
Ft2 SMON 1 %% & O HEREIGZYEEIMD 1 4T3
10mCi RIS 075 D BRI 2 i & Ut AR
DR, TFHER, P ZAu & UTo BGOSR %
FAI, TS OEFITEBICHII L2 6  REKT
B RI8IREIFbE LT, U d SRR ZYEA MO EHIZ 1
B AT I E U TG 2 R A0S, T & O REH
RIZMA S DTN, Hicflioyvag F—o 20 14l
SEAiTIR Utz o Te o o 4 KT, lREHEEL b
MU 2Ff A, BT ROB %5 L TH 2 B
BEONE 2 LIz, ~Ervob—v20 1% (KN
IFERE 2L U, EERRMEAN CITHEAR) (MK
D 14 TIREIN 2 Utz AR O REESE R R
Tix, Ak I, 1 HoEEZ2RY, Fabtory
URIMBEE Uz, S ORIPERIZ VI § EEITH
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RICBEHEDRFOKRE I 2/NX LT 31T, intensity
% A80~485 I T A5H5F % L as, 3X10%pm %5
AR SR REE U THFTIZ 30sec, BHEE T 60sec %
BEU7z. MRS A VIGEEIC L » T B HElE
FELDHEATIE 3D onTe FHiFHa o 1 FODHDDE
WIBFFTIREH com 2% {2 & Hid HWVITMEFE
AL O D B3t UABIEB L 73 » TEEGILYN
iRl BRI BEIAH BOT, M cpm &
% 1x10M 1T, COBEHEGEMEE Y, 25
B0 mTe fi#a o 4 <6 2ERMCHET 2 BRI
Tt UA—EEH com ZER L D3 —EE A
TIRE LB 2R TRETHA ).

scintillation camera & scintillation scanner & % 1§
¥ % & scintillation camera O F|E I TR D> <,
dynamic 23BN TEBETH 508, BEOBEMNHSL
EW & OHEDPEREE, FIAESTORHOY—2DA
NEENOLBRETH 5., Z U TREIEHPIDO[RTIE
BRI A3h>h> - T scintillation scanner M J5h5F 12 HEN
TWa ks icEbhic.

iE Fl O i

187 B DA TIIEEER, HhE, NEE, FhE
g, BT, KIRE, BESCEHHTE 20, TORE
1L T B D ADTROEERY 2R UT2. ElLIE
IR EZ 2 bh B34 k> SMON 0 EF Tz E#
B, THEEB L KGR T LS, KRB0
TEEATdH - 12 (Fig. 3). FMINEE D HAREE D
T 20 (5 BEpY BRI ) 021 F BEEMTHD T, *Fe
#ahx. Fig. 1l 0T L EAEOHTIRBFEAITIN

Fig. 1. *Fe distribution in the patient with
hypoplastic anemia (case M.T. 20Y &)
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Rt 2R L, 9mTe scintillation camera TiZLDFHER
BICHATHR S #H/s G e BRE, EHEREHTAT
WADS, TEEE, ME, NEETIIORREE, R,
KEEE TIRBBINICEE AR 2RI, (Fig. 4.5) .8
MR DI EEAL Vs LAz, Y. M. 28
FTHERMEBNEE AR HESM R (BRI
DY & o0 T.T. 31y Bk EAE (BESE
R CERRFEERD Y TldokikiA Ui zHE LT b, KR
&, BT R ERICHR I E O W IER 2B 1255
ZRI OV ERBOBELONE, HEFRIAHATH -1
(Fig. 6). (i #&dt “Fe kiU ez AictbL, KTFUL
TS, OB ARG H#E 3 AT R B §F] F =
X EF LTz, (Fig. 2). HW. 29 BYEFRAES (#

Fig. 2. *Fe distribution in the patient with hypoplastic
anemia (case T.T. 31Y % after splenectomy)

cpm/cpmo
3 Serum Fe 208 7/dl
_ PIDT.  240min
S~ _/-//\\/?\,er %R.CU.  61%
( s
2| |
/
1
0.51 bone marrow

L 5 8 4 5 6 78 9101day
=M T B CEBEPYMER AR ) 5 & o0 KT, 53 ik
ARG (o 18BN NERNEE) ) O 2808
feg, KBRS, MBI, B AEEThoE b EE
rx A BN h -1z (Fig. 7. AMFETIE J. M. 47
VPSS B i (B CML) TR SRR/
1, HRRELSPOME, EEE, EHIOEAMDT
VR RIRL, ZhlsEE s o1z, ML 32
FEM A A s (U ALM) i3 E#E, KR
B, BERHES, EEPREE, ERESEELZITANKEY
%R U (Fig. 8), TE%EE, NEMOBEIZPRIETFLT
Wiz, JL 59F B AML (3 E#E, AREE, KEEIENX
WAL O AR CERBE, LRE, NI
REEBE, 3 BETH -T2, WINPT AMEETH
20358 D AERE LA S B DR KA H b BEIR %2
AUz, MN. 33 FBEHEH Y v/ skEE A (CT
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CLL) TidSHE®, BiE, KIS, WEtE oros
Aﬁ’é’?’%’ﬁ’ﬁf‘% EHBAR, bR, RBEE IR,
DI 2Bz, T.S. A8F BRI Y

/\WHE{WF@ (UUF ALL) Tid 5884, KEEHE, 5
Wi, LhE, N ﬁ’COi/LVt@‘@‘PﬂEF"f;{% )
HER TIE R LA T B IZ B2 2889 12 2> - 12,
M.O. 527l 513 78 H B Hﬁ@@'ﬁ, B, KRE,
RBatiTaE (Fig. 9). “Il%m, JE B3

R,
P EAMETARE, RIS, Rk 2R ERTdH 5052

Fig. 3. M.A. 290y 4 SMON.
KB
W58 5 10mGi, F4HERRH 5 47min,
count ; 5x10%, intensity ; 500,
window ; 20, isotope peak; 520,

Fig. 5. MT. 21} B FHLRA
[INLEENEG]
58 ; 10mCi, B4R ; 84min,

count ; 1x10¢ EEHMG ; 391.2sec..
intensity ; 485, window  ; 20,
isotope peak ; 520

BRI T X (BT EIz. BEEE3 Hol N.O.
56y Lk R R M O EREE, BT, THHLO
LE R BAEN, KBRE. A TH -7z, T.T. 6735

M EES & BT, EFEEE, B, MBS
IR TH b, xR TH -7z, Y. M. 667 2tk
E B, B, KEESEIAT, WE, SEE,
fEHE, MBS AR, xR TH -7z, KK 27F
R R TIE, B0 E, BT, KEE,
PR DAY, EERAM, g, BEEET,

Fig. 4. M.T. 212F 35 HAH
J& FH B
#hHE  ; 10mCi, 7E4&RFR ; 75min.
count ; 2x10%, FEHiEERG ; 170, 8sec,
intensity ; 485, window ; 20,
isotoep peak ; 520

Fig. 6. Y.M. 287 BE¥: FHARH
REEH
#E5& 5 10mCi. FHEEH; 98min,

count ; 3x104, BHMR] ; 218sec,
intensity ; 485, window ; 20,
isotope peak ; 500
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SRR TR TH -7z, Y.S. 13F e RKeEwE vk MK. 50y ~NEZ 0= b —o2 TIREEHICHHB AT
Al WS TIZEES O EEE S, R, N b oide {, PRIl Xz O i, T
B, MOHERERE, SARE, KIEE, BBEICOEANLTH A B, KT, iR Th -7z, T.Y. 57 B
-1z (Fig. 8). FEENI72 DI B, TR TH- ) SR, wEET, EHEE, B, KIRE
ek & CHEH sh Tz, KF. 34 DTy stz A3, INBEENIZ R EE THUE R T &
B Tz, fEchifishicimdiz{, el or >tz T.T. 393 o 7 e B Tl e it s he
W & Y. AN OV ORI, JEBEE, B, b0, T, KRB, [RBIEIE R TR

IEHE T W T - 12

Fig. 5. HW. 297 5k
JER £
eyt 5mGi,
count ; 2x10%,
intensity ; 500,
istope peak; 537

Th-iz. Uh L *Fe SEHIITEL T,

AR Fig. 6. M.L 32 J¥E &bk Y o eeRMEE i
ELEECE)

PRSI 5 115min, e 5 10mCi, BT 5 227min

W ; 827sec.. count ; 7x10%, intensity ; 500,

window ; 20, window ; 20. isotope peak; 500

Fig. 7. M.O. 527 4k
[Egiidcs
ekt 5 5mCGi
count ; 3x10%,
intensity ; 500,
window ; 20

AR Fig. 8. Y.S. 137 9 SuRMEAmEE .

A g4 RE Y 5 30min, B 5 6mCi,  PEHEEER 5 42min,,
THREE 5 56. bsec., count ; 3x10, @HIEER] ; 180sec.,
isotope peak; 500, intensity ; 485, window ; 20,

isotope peak ; 500,
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N 8 30 73761303 BER R D o & —
¥ 5T & h Anger HiTk - T *Fe, ¥Fe ¥ L 0" Te
WEa oA FEHANTHRER Shiz. O

NEED, RS, A 5 ¢ 9 Te, 130]n & Scintillation
camera %[\ C Anger & OEKE% HEL TV A, FA
b M 2o ®nTe ik a v 4 K 20T
i % scintillation camera TiEPFLIZHIHE 2, 30
Bk D AR 2212, &Y bFEERREA LD TN
MEAR TR ER T 2HO0E UTRFEAID S ULA
PR DERNER ST & BRI KIBBIC LU T2 B BREE D ER ST
DIAZGE LT BURD G 2 A T2 CE IR EOW L 2§ - T
MR E T A, CAUDRIEEH I BN R T
BEIAE 2T U TR BE & AR (0 72 5 R I IR U T2 RiE
2 mTeffiffan 4 FTHHELATZEDEHELONS.
COIREEIE Fe ${UHIE & X AT 505, {LDHE
REMEMOEFTIZAT U b EHEER, “Fe S DM
BE—|mUWldd b, BICRHEOBESH S, Fl
WTIZ AML OB Tt b AFE LI O F AVERRE 238
%, CML CizR U EAETIED 2 D5 HSYOEEY
T -1, CLL, ALL TIREHIA L AEZL, VWi
DO B IR R X 5 & bh 2 KIERIE D
BN o1z, B UG TR 2R % i Bl OhE
BT b RRET Te fiz{a v a4 K DTG TR RIL 8
gxhizho1z. TOTEIX scintillation camera M
BICBIRT 212, dAWVIE O Tefiidfans KA
B3, 5 HEPRMIED 2316 & RS 3 i D22
k3§ OPIFEICSH nSr, BFI0 /5 & R TIRE 2
T, ARIFE TR ML £ & IR
IR RAE T A 1T 3 A % TSR 2T 5 T
EDTEIZD, CHURARBMIEE, BEERLTIC PFe
BB O E LT, RHEREMI S TR
B B HNREBO DT & B LI DEHBEABL
ENTEA, Ub UNEZE, ~E/ 07 b—U2R, N
FERAEBEE, A B, ERREHAMTRNTLEL
OTBCEHEBRE2EY 2 BT T0. G
DER 2> THBRMRN 2HEAIV. EOTEL,
onTe Jitka v 4 KiZFHio scintillation camera (Tid
BRI EDTH 595, ZOEAICHIC - TEWIN D
e &, AR O 2 EEICAN T LT /S
£H210mCi 7z & DA R HIMERRN D H 218 E TS
JANEXTH B L, Wic3~5bmCipDET b KT
BHI LS %2 EDSHI LTz, 4% scintillation camera
DRG0 LS, ATBOBME, Mibarda—2Z

—ODASH yE Y E BRI S N 2O BFE, HiiX

FE LI & HE NSRRI O TRl B B D )5k 2 0 LT HRS A
R EZ ST B  scintillation camera #{j/55 ¢ & H5
T& A&z AMBEFZNS.

9nTe jfitiaw 4 F& gamma]][ 71 scintillation camera

Z N THRESEA TR B 2ty & U CR R E 2
1378, T3, AEIJODIJth'lx_’DL\’CﬂQ TUT. RHCH
MR BRI T B HUREE S 2 B iciln o ¢ &K
»HHIRTH-T.
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Summary

Studies on Bone Marrow Distributions of *»Tc¢ Sulfur Colloid with

Scintillation Camera

Hiroo Yoshioka, Makoto Hasegawa. Yukinari Ozaki, Kunikazu Matoba,

Shigeru Arinori and Ichiro Iwasaki

Since Anger and his collaborators reported bone
marrow scanning with °2Fe and positron camera in
1953, several isotopes such as *»Tc, °2Fe, 198Au, and
13a]n have been used to study bone marrow distribu-
tions with scintillation scanner and scintillation camera.
Although it is impossible to get *2Fe in Japan, “=Tc
So the bone

marrow figures in variousdisorders of survives are

is available commercially at present.

becoming to objects of our clinical investigations.
The bone marrow distributions of ?mTe¢ sulfur colloid
in various hematological disorders were studied with
Pho/Gamma IlIScintillation Camera in this paper.

The subjects studied were five hypoplastic anemia,
two acute myelocytic leukemia, three multipl emyeloma
and each one case of chronic myelocytic leukemia,
acute and chronic lymphocytic leukemia, erythremia,
folic acid deficiency anemia, congenital hemolytic
anemia, hemophilia B, hemochromatosis, Banti’s
syndrome, malignant lymphoma, liver cirrhosis, SM
ON and a normal male subject.

Three to ten mCi of *nTc sulfur colloid were
used intravenously in each case with the intensity of
485, window of 20 and exposure of fifty thousands
counts on polaroid film that was considered to be the
best condition to shoot the photograph with our scin-
tillation camera. The average half disappearance time
of 9 Tc sulfur colloid from the blood was about fifteen
minutes. In normal subjects, the bone marrow figures
obtained with »Tc¢ sulfur colloid were relatively clear
and sharp only in larger bone such as skull, pelvis,
humerus, and femur. The figures of foot and hand
were hardly obtained.  The intensity of the figures
was corresponded anatomically to red bone marrow
distributions. In the patients with hypoplastic anemia

the bone marrow pictures were able to be classified

into two types.

One is the islet form with clear and distinctive high
density figure in obscure and low density background
in skull, pelvis, shoulder, vertebrave, humerus and
femur. This type of hypoplastic anemia was seemed
to be classified as the bone marrow arrest form of
our classification due to myelogram, peripheral blood
The ferro-

kinetics of this group was relatively active and cumu-

pictures and our tissue culture pattern.

lative as compared with other types of hypoplastic
anemia. The other is thediffuse type with obscure
and low density pictures in skull, pelvis, femur and
humerus, though the figures of foot and hand could
not obtained in both types. The ferrokinetics of this
type was inactive and low uptake of **Fe into the
bone marrow. These findings were well correlated
to the pathoanatomical distributions of red marrow in
the patients with hypoplastic anemia. The hand and
foot which had reduced bone marrow functions were
decreased their uptake of *nTc sulfur colloid, so the
negative figures of bone marrow were obtained with
positive figures of connective tissue on account of
their blood supply. The injected dosis of *»Tc sulfur
colloid have no connection with this relationship of
the figures between bone marrow and connective
tissue.

In the patients with acute myelocytic leukemia the
bone marrow figures were clearly and diffusely
shadowed in all bone including foot and hand.

In a case of chronic myelocytic leukemia obscure
and diffuse figures were obtained in skull and pelvis
with dim figures in foot and hand. Few differences
of figures were observed between normal subjects and
acute and chronic lymphocytic leukemia. No defects

of figures attributable to infiltrations of leukemic cells
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were obtained in any patients with leukemia.

The osteoclastic areas of the bone with multiple
myeloma were not figured out with %»Tc¢ sulfur
colloid. The patient with erythremia showed diffusely
dick and solid figures in all bones as same as the
patients with congenital hemolytic anemia and liver
cirrhosis. The patients with hemochromatosis, Banti’s
syndrome, hemophilia B, and folic acid deficiency
anemia were observed diffusely obscure pictures in
skull, pelvis, vertebrae, femur, humerus, and knee
joint,

These findings were necessarily coincided with the

data of ferrokinetics, peripheral blood pictures, myelo-
gram, serum iron level and pathoanatomical distribu-
tions of red marrow in these disorders.

In conclusions, the observations of distribution of
9mT¢ sulfur colloid in the bone marrow with scinti-
llation camera were revealed to be useful in the
decision of existence of red marrow in most hemato-
logical disorders.

It was of great interesting especially that two types
of figure were classified in the patients with hypo-
plastic anemia, that is the islet form and the diffuse

form, with good correlation to hematopoietic functions.
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