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Table 1 The clinical data of patient population

Case Age Sex Primary lesion LNs Distant lesion** Stage

1 7m f mediastinum LNO*? (—) I

2 7m m mediastinum LNO () I

3 2y m retroperitoneum*' LNO (—) I
- 8 m m It. adrenal LNO (—) I

S 8 m f It. adrenal LNO (=) I

6 Tm m It. adrenal LNO =) I

7 7m m rt. adrenal LNI (=) Il
8 lyllm f hepatic hilum#*2 LN2 (—) 11
9 2w f retroperitoneum# LNO (=) 11
10 7y5m m rt. adrenal# LN2 (—) 11
11 ly8m f retroperitoneum# LN2 (—) I
12 I m m pelvis# LNI (—) 11
13 ly6bm f rt. adrenal# LN2 B, BM, orbita IVa
14 Sy4m m rt. adrenal LNO B. BM IVa
15 Tm f rt. adrenal LN2 B, BM, L, orbita IVa
16 4y0m f It. adrenal# LN2 B. BM IVa
17 9m m It. adrenal# LNO L IV
18 7m m It. adrenal# LNO BM IVg
19 7m f rt. adrenal + mediastinum LN2 BM IVg+ 1

*! the retroperitoneal tumor originated in other than adrenal glands

*2 # means that the tumor lies across the midline
*¥ LNO-LN2 are defined in Table 2
*4 B =bone, BM = bone marrow, L = liver
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Table 2 Staging classification according to Committee on Tumor Registration Japanese Society of Pediatric Surgeons.
We defined the groups of lymph node involvement as LNO-LN3 based on this classification (*)

Stage Primary Lymph node * Distant lesion
I u.nilaleral (LNO) -
-intracapsule
N unilateral and/or o.ne' (LN1) A
-over capsule -ipsilateral
multiple
1 acrossing and/or -ipsilateral (LN2) o
midline contralateral
bilateral
IVa any distant (LN3) and/or bope, Tkt gilox
other organs
IVy any and/or =<LN2 limited to
> and skin, liver,
IVs defined for stage I or Il and bone marrow

&, CT, MRI R Fipr A L l# L T, LNO 2°5
3 DHEDIERERLIZ L 0 3 RS (group 0=14
HEHIEAHE, group | ={REZREIZHIE S N7 4ERR,
group2=1E L < fl7E Sh7-EM) L 7.

F, BRIEREICOVWTIE, 1B1-MIBG D 6 i
M, 24 s D4 & planar 8L B> v F 77 AL
LD REEBOBEILD) B L 7.

Iv. #& =)

1) ERE

FEHEE, BIF 126, BB ORIERRE 3
B, #Ebd 3 B, B 61, AFPIER 1 FIOEE 20 75
EThotz. 19 B 1| FHIHRIE & HEREAER
RO LN, FNEROMEEMILD N-myc &Iz
TFOEEDENNILY, ZHOERELEZOLN
72, BIMIBG ¥ v F 7T 7 4 DFER% Fig. 1 12
/Y. Planar (£ T 2 f8%, 6 Fffi] SPECT {£ T
X 1 IREE TR CT & 2o 72hY, 24 B SPECT
BFTETRTOREFEEI L STV, 6 FEH
{%13 24 BER{E X D b, planar (%13 SPECT £ & 0
bEROME LILATY & @/ NGHET A AR S
i, group 3 LT & L7z b DI, 24 FFfE SPECT,
6 Wi} SPECT, 24 F§fH planar, 6 F§fH planar T,
FNENNTIHRE (85%), 14 IHE (10%), 12 HE

1
20 lesions

T T
0 5 10 15

3 =definite uptake (uptake size =tumor size)
2 =definite uptake (uptake size < tumor size)
=equivocal uptake 0=no uptake

Fig. 1 Results of the imaging studies about the primary
tumors (n=20). The intensity and the extent of
tumor uptake were evaluated visually. Twenty-
four hours SPECT images are superior to 6 hours
SPECT images and planar images.

(60%), 9 FK% (45%) T - 7=. Planar {£ T group
2 LA SN OD% CIIIEFHE B Z DILD
DAELLFFMETE Lo,

2) ) INEER

) U NEEERE A A LTV AIEGIL 9 fEFH 1,
LN12 %, LN27 f5l, LN30 flTH 7. '23-
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n=9
LN1=2
LN2=7
LN3=0

ao

1
10 cases

2 =exact estimation, | =underestimation, 0 = not detected

Fig. 2 Results of the estimation of lymph node accumu-
lation in groups LN1-LN3 (n=9), including 2
patients of group LN1 and 7 patients of group
LN2. Patients of group LNO were omitted in this
assessment. Planar images failed to show many
lesions, and 24 hours SPECT images gave the
most eminent results.

MIBG ¥ > F 77 7 4112 & A3FHlDO4 R % Fig. 2
(27”9, 6 B planar (£ THRIE T & 72013 3 FEHI
(33%) DHToH-1:. —7, 24 B SPECT Tl
8 FEBI (89%) DY) Y NEid LB E AR T & /2.
LN1 2°5 3 D5HHIZOWTIE, 6BFRIEL ) b 24
FERI{2C, planar £ £ 9 & SPECT (% CIEREIZ ¥
W7 T & 7= (Fig. 3,4). MIBG DWW hOfgIZTH
ERERETE LD o721 JEBI (case 12) X, F
i OFE AR - TRERR S N7 BRERAY ) 2 NED
SLAEETH Y, MATICIZ CT, MRI 2 X2 TH A
EEINTWiahol:.

3) & BfER

19 Blrp 7 BB - BRiEE RS &) 274
L, REEERVOGE I THo72. £
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Hotz. BIMIBG Y v F T 5374 B FT
774 DEREDOERE Fig. 51T, B F7
7 L, MIBG &51&D 6 B5H{%, 24 BRE{% TR
HONTCREEEOGIEIE, £hEh 17,
37, 28 Thot:. By v FHEHEDOHMITTT
MIBG T b /A 775, 21 ERfLix MIBG

35 % 9 75 (1998)

6 hrs. planar (post.) |

24 hrs. planar (post.)
MRI TIWI (cor.)

24 hrs. SPECT (cor.) |

Fig. 3 Case 7: 7 m.o. boy with stage Il neuroblastoma.
Primary lesion located in right adrenal gland
cannot be detected on the posterior view of 6
hours planar image. The 24 hours planar image
shows equivocal accumulation of the primary
lesion, but the physiological hepatic accumulation
overlapping the tumor makes the tumor uptake
unclear. The coronal image of MRI shows right
adrenal tumor and small nodule below it, re-
presenting paraaortic lymph node metastasis. Not
only the primary lesion (=) but also the lymph
node lesion (—) is clearly demonstrated on 24
hours SPECT images, while the latter is undetect-
able on the planar images. The accumulation in
the left side (mp) is considered to be the normal
uptake of left adrenal gland.

DHTlHMEEE L. EEOKS S, MRAIT
EEDRRD LN 17 B 9 B 10 LT MIBG
DEENVEY Y TFTOERBLIVBILHEETH - -
(Fig. 4). MIBG O 6 Bffi{§ TH O 7o/ O H
(ZIX 24 B CRIEREEL 20 o TV b DATFF
fEL7:. $7:, MIBG THRFEOLNT, ftho
BRAEIC L VIR INTRE I o 7.
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Fig. 4

HMDP-

6hrs. |
MIBG

24hrs. |
MIBG

MIBG MIBG bone ‘ plain CT
6 hrs 24 hrs scan
post post post ‘ MIBG 24 hrs SPECT

Case 16: 4 y.o. girl with stage IV A neuroblastoma. lodine-123-MIBG planar images, both 6 hours and 24 hours,
demonstrate abnormal uptake of left adrenal mass, small nodule below the mass, and multiple metastatic lesion in
bone or bone marrow of vertebrae, ribs, pelvic bone, femurs, humerus, and skull base. Faint abnormal accumulation
at proximal site of fibula and tibia can be seen only on 6 hours image. On bone scintigram, there is somewhat
irregular accumulation in the vertebrae and metaphysis of long bones, but the abnormal uptake areas are not so
diffuse or intense as shown on MIBG images. Non-contrast CT images show large primary left adrenal mass with
mottled calcification (mp) and bilateral paraaortic lymphadenopathy (—). The large left adrenal mass is
demonstrated on all MIBG images (m). As to the bilateral paraaortic lymphadenopathy, undetectable on MIBG
planar images, demonstrated clearly on MIBG 24 hours SPECT images (—).

comparison of uptake size

0O MIBG-HMDP Fig. 5 Comparison of number and extent of abnormal
MIBG>HMDP uptake sites in bone or bone marrow among '>[-

MIBG 6 hours and 24 hours planar images and
bone scintigrams in 7 patients. MIBG scan
showed more sites and more extended uptake than

B MIBG uptake only

the bone scan, and 6 hours images were superior

0 10 20 30 40 sites

T T T to 24 hours images.
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Summary

123].Metaiodobenzylguanidine (MIBG) Scintigraphy for the Staging of Neuroblastoma

Chio Okuyama, Yo UsHuima, Hiroki SuGiHARA, Shigeyuki Okitsu and Tomoho MAEDA

Department of Radiology, Kyoto Prefectural University of Medicine

Nineteen children with neuroblastoma (aged 2 w.—
7 y.o.) were studied to evaluate the optimal scan con-
ditions for lodine-123-Metaiodobenzylguanidine
(MIBG) scintigraphy for accurate staging at the time
of diagnosis. Six and 24 hours after an injection of
123]-MIBG, whole body image and truncal spot and
SPECT images were obtained.

Compared with other studies (CT or MRI and bone
scintigraphy), each '**I-MIBG image was evaluated
visually to investigate which image can demonstrate
the extent of neuroblastoma most exactly.

MIBG images demonstrated primary tumors in all
patients, and metastatic lymphadenopathy in 8 of 9 pa-

tients. Twenty-four hour SPECT images gave us the
most detailed information about the extent of abnor-
mal accumulation. As to bone and bone marrow le-
sions, 6 hour images were superior to 24 hour images
in detectability. Moreover, MIBG showed many more
lesions and more extended accumulation than the bone
scan.

123[-MIBG scintigraphy was very useful in detect-
ing neuroblastomas. In order to get the most valuable
information, both delayed SPECT and early whole
body planar images should be obtained.

Key words: Neuroblastoma, '*)[-MIBG scintig-
raphy, Staging.
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