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200l Ml 5> T Table 1 © & 3 h 6 B
Tt FHERIVORE2—vREDLEE LD
na.
T X R
FIBULIER TIREKR OB Tl 7 — v O JAHHE
MR TCOBEE RS b h b, 24 RERLUROBR T
EEAOERITETRD b sy, BERK 48
eI DB TR L 7. FFIBE~DOEEEXEE L
T, #EH7cL (no uptake), #HF51 D 50D
B L » 530 (mild uptake), AFRE~ O #H B &
FU L ITHE~NDHE R L b b il (intense
uptake) ® 3 B iyt 1o, 3EMOY v F IS
A % Figs. 4-6 |2~
mxE7— LR
M 7 — MBI IEHR TR, HEOBR T ORS
NOEFRICH AT b <, 24 ReHR TERE RS
bh, 48 REIE TIRAL TV 5. 22T, MK

&

Fig. 1 A serial bone marrow scintigram (anterior view) with normal central marrow
uptake is shown. The pelvic bone and vertebrae are visualized. The scans were
taken at 5 minutes (A), 24 hours (B) and 48 hours (C) post injection through

Fig. 6.
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Fig. 2 A serial bone marrow scintigram with decreased central marrow uptake is shown.
Poor imaging of the pelvic bone is seen, but some uptake is observed in the
vertebrae. The scans were taken at 5 minutes (A), 24 hours (B) and 48 hours (C)
post injection.

g
|

A B C

Fig. 3 A serial bone marrow scintigram with markedly decreased central marrow uptake
is shown. Almost no imaging of the central marrow is noted.
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Table 1 Classification of bone marrow uptake on 6. & m &
scintigram MBI L TR 7. >~ v F 75 7
Grade Central marrow* eieriph.eral* DREATRT 2 20 A LAPNCAT - T2 7 fUER 6 it o> Hi7 %L
pansion .
; = N THRLTI.
o o N
11 No Yes 7. ¥EHALE
11 Decreased Yes Kruskal-Wallis B5E 3 & OV 1 = g7 e
1v Decreased No Ao
\Y% Normal No
VI Normal Yes nL & P

*: Evaluated on the scan at 48 hours
**: Evaluated on all the scans G~ T 7T 7 4 1B A BRI L,

A‘ l‘ C

Fig. 4 A serial bone marrow scintigram (posterior view) with no renal uptake is shown.
A minimal apparent uptake in the kidney due to blood pool is observed on
S minutes (A) and 24 hour-scans (B), but no renal uptake is noted on 48 hour-
scan (C).
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Fig. 5 A serial bone marrow scintigram with mild renal uptake is shown. Definite renal
uptake is observed, but the uptake is weaker than that of the liver.

; 3 | g e \ 'R
A . B : &

Fig. 6 A serial bone marrow scintigram with intense renal uptake is shown. This patient
suffered from myelodysplastic syndrome. The renal uptake is intense from the
5 minutes scan (A) through the 48 hours (C) scan. Poor bone marrow imaging
and no or poor blood pool image is noted.
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Fig. 7 The relationship between the history of red-blood cell transfusion and the renal
uptake is shown. A dot indicates one patient. The renal uptake correlated with

units of blood transfusion.

UIBC (ugrdl)

9 190 290 390 490
t +— 4 t —
Renal Uptake
Intense o%e® .? . ° °
Mild o0 o H e o ee oo o . °
No oo ° oo HE T . . .
+ " — —

3
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Fig. 8 The relationship between the serum level of unsaturated iron-binding capacity
(UIBC) and the renal uptake is shown. The UIBC level inversely correlated with
the renal uptake. Thus the renal uptake increased according to the decrease of
the serum UIBC level. The degree of the renal uptake correlated better with
UIBC than with the blood transfusion units.
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Table 2 Relationship between the renal uptake and blood pool image on scintigram

Blood pool**

Renal uptake**

No

Normal T
Slightly decreased 3
Decreased 0
Total 22

*: Number of cases
**: p=0.001 (Renal uptake vs. Blood pool)

Mild Intense Total
17 1 37
2 9 14
0 6 6
19 16 57

Table 3 Relationship between renal uptake and bone marrow uptake on scintigram

Bone marrow

Renal uptake

uptake* No
Grade

| 6

11 1

I11 1

v 9

\4 4

VI 1

Total 22

*: Bone marrow uptake was graded according to Table 1

i bitc (p<0.001). LaL, I~ — 1§D
i B AT EG] TR TN Tl BHER D R B
Nl L, BHRO M\ EG] O IER o
e 7 — A 2 " THER S B - 7.

4. BEBELBBEER

Table3 1o~ v 75 A Lo 84 & (LLF,
HREERD) & BHRERORE L OBIRARL 1. F
BEANDHEFAVE T U AREG TRERR L Tk
D, i o MAHBEBY £ 3. Kruskal-Wallis 8@ ©
HETH -1 (p<0.05).
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7. BEBLER

B~ D HBE, P BRI TR & H)

Mild Intense Total
3 8 17
0 2 3
3 6 10
6 0 15
6 0 10
1 0 2
19 16 57
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R ERIRIED 1 6T, 7UHEH 5 HRmEk
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FRARAE D 2 6T, FEWcBHERBIC
b LT BERFILRD ek - fhy, Bish ki
Dich Lz b Ml X OB~ O H Y
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Table 4 Relationship between diagnosis and renal uptake

Renal uptake

Diagnosis
No Mild Intense Total
 AA* . 9 1 11 27
MDS** 6 9 5 20
Others 7 3 0 10
 Total 22 19 16 57

*: Aplastic anemia
**: Myelodysplastic syndrome

Table 5 Relationship between bone marrow findings and bone marrow uptake on scintigram

Bone marrow aspiration

Bone marrow
Moderate Mild

uptake .
Aplastic hypo. hypo. Normal Hyper. B 'liotal
Grade*
| 10 3 0 3 1 17
11 2 0 1 0 0 3
111 3 3 0 4 0 10
1v 3 2 1 6 3 15
\% 1 0 0 6 3 10
VI 0 0 1 0 1 2
Total 19 8 3 19 8 57

3 Bor;e marrow uptake is graded according to Table »I

Table 6 Relationship between diagnosis and bone marrow uptake

Bone marrow Diagnosis
i AA MDS Others Total
Grade

! 12 3 2 17

11 3 0 0 3

11 6 5 | 5

v 6 7 3 16

M 0 i 3 10

VI 0 1 1 5

Total 27 20 10 57

AA vs. MDS, AA vs. Others: # 1 :%ﬁz;\‘[iﬁﬁbcfﬁ% 95%) MDS vs. Others: not sign}ﬁ;:ént

P & B S B I B D IR AT JE e 2l G T E B\ icH H DT, RIS &

DB R - Tt Biv v F 75 a8 OSSR & % ko 1.
8. FEBLIXHMAAR Table 5 \RT Lk hliFEDORNC A 4 ZFe 4T
ARIMERE, EIMEREC I/ E BRI DRTIC ECTHE OB % 2 #23 (p<0.05), iijE Dllic

REEOHEY B e 5. fREED B DIEGI S BD BRI, v F 757 4P
9. BRFNFRLBHMER Ro HII #@607ETFEL, IV-VI #3F 1
B> v F 777 4 OHMNEEEEERER L < W& L, B TR o aplastic-moderately hypo-
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Summary

Evaluation of Renal Uptake on !"'InCl; Bone Marrow Scintigraphy in
Patients with Aplastic Anemia and Myelodysplastic Syndrome

Mitsuru Koizumi*, Masafumi Goto**, Toshiharu NOMURA**,
Tsutomu WATARI* and Kenji SAITO***

* Department of Radiology, **The Central Service of Radiology,
***Third Department of Internal Medicine,
Dokkyo Medical University

High renal uptake on bone marrow scan with
indium-111 chloride is often shown in patients
with bone marrow abnormality. We evaluated the
renal uptake on bone marrow scan in 27 cases
with aplastic anemia, 20 cases with myelodysplastic
syndrome (MDS) and 10 cases with other diseases.
The high renal uptake was observed in patients
not only with aplastic anemia but also with MDS.
The renal uptake correlated with blood transfusion
units, unsaturated iron binding capacity (UIBC),
blood pool imaging and bone marrow uptake. The
renal uptake correlated with UIBC better than
with the blood transfusion units. Following
mechanism of the renal uptake is proposed that

frequent blood transfusion makes low UIBC, and
the low UIBC causes the failure to chelate indium
with transferrin. The fast blood clearance of
un-chelated indium via kidneys is followed. Hypo-
plastic bone marrow may also play an important
role for the high renal uptake because all patients
with the high renal uptake could not be explained
by above mentioned mechanism.

Caution should be paid to the scans with the
high renal uptake because both aplastic anemia
and MDS patients show the high renal uptake.

Key words: !1InCl3 bone marrow scintig-
raphy, Renal uptake, Aplastic anemia, Myelodys-
plastic syndrome.
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