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Evaluation of Bone Marrow Involvement in Leukemic Patients using Bone Marrow Scan

Jae Hyun Cho, M.D., Myoung Joon Kim, M.D., Jong Doo Lee, M.D.
Chang Yoon Park, M.D. and Kill Young Kim, M.D.*
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Yong Soo Kim, M.D.
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To estimate the bone marrow involvement of leukemia, we performed scintigraphies using *™Tc
antimony sulfide colloid and Gallium-67. Total 13 patients were included and obtained 14 study sets
of *™T¢ antimony sulfide colloid and gallium-67 and compared with bone marrow aspiration biopsy
and clinicolaboratory datas. *™Tc Antimony scan showed localized defect in 4 patients who had
relapse. No false positive or negative results were observed. Gallium 67 showed localized increased
uptake in 2 of 4 relapsed patients. Therefore, bone marrow scan is useful for the evaluation of marrow

infiltration in ieukemic patients.

Key Words: Radionuclide, Bone Marrow, Acute Leukemia

4 B

FANEG A ol F49 ol LY FAAR
E AN R E dFstn AR A4S BRsEv)
T3 A Fo} Hlmg, olF qlstux AFH F4+ A
A5 A3 Ao Rl vk, v A5A whiel T
42l thsted e A7) w]F8 AAolel, oo A=}
-2 nanocolloid A9 F4-4A4A el technetium
99m antimony sulfide colloid(°] 3} antimony)& o]
|3 F494E T Alol AR F4AA LA
PALAE vlaste], 2 YH FEA4E Gopruz

Ak =3 FRAL HHAHE Aoz deA
gallium 67 FA15-(o] 3} Ga-67) Al 3le] wlmdle] B
skek

cHat o ey

199233 104958, 1993 4¥74A] 1399 F4 WU¥
HAE Ao ek 4 dobra Wy (o]}
ALL)°] 9% (T cell ¥ 19 %3, ¥4 44 WY
(e]3} AML)¢] 4% (promyelocytic type 1% Z3}) o}
Kk AHE 2~174 Abelda, HEAH 8.4
=, ddulE 6: 70|k 199] 3Rl 23] HALE A

— 298 —



— Jae Hyun Cho, et al.

Pt A =5 14449 antimony % Ga-67 FALS 4] 3]
SFlL, 29ell A= e A)7]o] antimony A 43 A4
< HolE Felof AR g A-e AlYskdc), anti-
mony A= 5~10 mCi —3_— g8k, 4~5 A7k A
Ald4 2 spot FAE A9den, Ga-67 FAR: 2

A58l 484] 71}-.—011 A4 Aot AHEg 7]
7].= ADAC dual gamma camera(Milpitas, CA) *

£ Siemens Orbiter gamma camera(Chicago) & A}

mCis-

434937, medium energy general purpose collima-
torE A2}, computer: Pegassys(Milpitas,
CA)E AR&3ideh. 200l A3 273 d e
GE signa 1.5T (Milwakee, Wisconsin) & A}-& 3} o],
TEE FAez T1, T2 7294 %, fat suppression
T1 74x44, GA-DTPA 24F Q45 Ao =7
T Aky) 270 2% T1 spin echo(TR/TE 500/20
Proton/T2 spin echo(2000%20-80 msec),

GRASS(flip angle 45°, TR/TE 9.6/3.3 msec), Fat
supression fast spin echo T2 weighted image (inver-
sion time 150 msec, TR/TE 3000/30 msec) & &A=
o] g Atk FAAE 2F Ao g Agalae
o, & FAE %‘Lrﬂz}x T 15 o el A =gl

antimony FAFe] F5ofl 9lej ] vhelol] whE AAbA A
Heol £2+ 19799 Siddiquisel A7% ey, 0~2
AAA = e T 5 AZAA, 2~541E NEZ A Y
7AEe 294, 5~1041% ohEFolul, 104] o] Akl 4]
= o] Boll Ao} o] jE]Fe] T Rol At 4HEE A
o2 Bgly, A Aol T} T FH] A=
A% delgde A 4oz BEech(Fig 1), o
75%} o el A4} Bl AL o] E T4
2ol oulglyes 47402 ZiFsigin, agelx A4l
el A FEZF Aol M vl AH o7 AH 2t T
adon Hoelw E4AMoz 75tk 4 A
H7b et o gdR-ol A7 mAd 4 oy
3 2k (hyperfunction) ] 4710 2 Al 7kel9)

Ga—67 FAboll A= »A %24 Al 5o AHTAHT
2 A, HFH] A=
HEo| 4FAE 7I1Fe R F78 AR

YAz E AAEA S BAbe) T4 Y, 23 )

al

msec),

0.

: Evaluation of Bone Marrow Involvement in Leukemic Patients using Bone Marrow Scan —

A B

Fig. 1. 15 years old acute myelocytic leukemia patient
with relapse. A) Marrow uptake is limited to
the proximal femur which is normal pattern.
However, suspicious decreased uptake is noted
in left knee around the proximal epiphysis.
(arrow) B) Ga-67 scan of the same patient.
There is no dvidence of abnormal uptake. Note
normal uptake of the liver.

T 55 Falstga, 771544 SGOT, SGPT,
total bilirubin, albumin, alkaline phosphatase & 3}
U3hed, Makd 77159 o[ 4FE Belsigl o,
A iron, transferrin, ferriti, total iron b1nd1ng
capacity (TIBC)2- ZAstich. dav 247 =
9.0~14.0g/dl & 6~12A4) 7} A &=
11.5~15.5g/dl, 12~1841+= @4} 13.0~16.0g/dl &3
#}12.0~16.0g/dl, 184} o)A =} 13.5~17.5g/
dl, o= 12.0~16.0g/dl5s AAo=z 3%ch dA
iron 154 o]3}ellA} 50~120 ug/dl, transferin® =
= qdgo]A] 200~400mg/d], ferritine 6--LNA] 14
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Fig. 2. 16 years old acute lymphocytic
leukemia patient. A~B) Antimony
scan show decreased uptake in
pelvis and proximal femur. C~D)
Ga-67 scan show increased uptakes
on corresponding area. E)
Antimony scan show peripheral
marrow expansion to proximal
tibia.
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Table 1. Correlation of Antimony with Bone Marrow

Aspiration
BMA Overt relapse Equivocal Remission
antimony
Defect 3 1 0
Normal 0 0 10

BMA: bone marrow aspiration

Table 2. Correlation of Ga-67 with Bone Marrow

Aspiration
BMA Overt Equivocal Remission
Gab7 relapse
Increased uptake 2 0 0
Normal 1 1 10

Table 3. Correlation of Bone Marrow Uptake of
Antimony with Presence of Anemia

Anemia No anemia
Hyperfunction* 5 0
No hyperfunction 7 2

*hyperfunction: more peripheral marrow uptake than
norm! distribution of marrow.

(Fig. 2),

Ga-67 F2ke] 7k AlH & 5elol A F7h= oo, 20l
A= equivocal 3t L, 8ollollA A5 ¢lEd, anti-
mony FAkl| A TR e, wxE 4
&gith(Table 4, Fig. 4). ol+ FIA43Ae F4TE

T2
X7 (Table 5,83 transferin, ferritin, iron®] F=

Fig. 3. 7 years old acute lymphocytic leukemia
patient. A) Antimony scan show decreased
uptake in entire femur. Distal tibia shows
peripheral marrow expansion. B) Fast spin
echo T2 weighted MR image show marrow
infiltration in both distal femur and proximal
tibia (arrows).
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Fig. 4. 11 year old acute lymphocytic leukemia patient with remission state by peripheral blood
picture and bone marrow aspiration. A) Antimony scan show peripheral marrow expansion
(arrow). B) Ga-67 scan of same patient show normal appaerance. Note the decreased liver
uptake compared with adjacent vertebral uptake. C) Ga-67 scintigraphy of 4 year old acute
myelocytic leukemia. Right image was obtained 2 weeks after left image There were no
difference in antimony scan, nor clinicopathological differenece. Note the changes of liver
uptakes between those two images.

Table 4. Correlation of Increased Ga-67 Uptake in Liver and Antimony Scan

Antimony
Liver uptake
in Ga-67 Normal Relapse* Hyperfunction Total
Increased 3 2 0 5
Equivocal 0 0 2 2
Decreased 2 2 3 7
Total 5 4 5 14
*relapse: abnormal defect in the area of normal marrow uptake.

Table 5. Correlation of Liver uptake in Ga-67 and Medication

Medication
Liver uptake
in Ga-67 VCR p-1 L-Asp Ara-C Idu VP-16
Increased 2 2 1 2 2 1
Equivocal 0 0 0 2 2 0
Decreased 5 5 4 2 2 1

VCR: vincristine p-1: prednisolone L-Asp: L aspartase Idu: Idurubicin
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Table 6. Correlation: Liver uptake in Ga-67 and Aneia

Anemia
Liver uptake
in Ga-67 Normal IDA Chronic disease
Increased 1 1 3
Equivocal 0 0 2
Decreased 1 3 3
Total 2 4 8

IDA: iron deficiency anemia
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