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Evaluations of clinical usefulness of bone and tumor scintigraphies

in neuroblastomas: Detections of extraosseous lesions
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Bone scintigraphy with *mTc-phosphate complex and tumor scintigraphy with $’Ga-citrate were
performed in six children with neuroblastomas. Detectabilities of both extraosseous and osseous
lesions of neuroblastomas were compared in both scintigraphies. Computed Tomography was also
performed in two cases and was compared with those of scintigraphic findings.

In extraosseous lesions, four of five of the primary lesions showed abnormal uptake of #=Tc-
phosphate complex. All of these four lesions were calcified. - Tumor scintigraphy with ¥"Ga-citrate
was not sufficiently sensitive in detecting osseous and extraosseous lesions than bone scintigraphy in this
study. Caution should be taken to detect not only osseous metastases but extraosseous lesions in
performing bone scintigraphy in neuroblastomas.

Calcification in the primary lesions was proved by histology, roentgenography, or computed
tomography. Radionuclide uptake of **™Tc-phosphate complex in the primary lesions, was felt to be
mainly related to calcifications.

Computed Tomography could detect fine calcifications which could not be observed in roentgeno-
grams, and is considered as a useful and sensitive tool in diagnosing neuroblastomas as well as bone

scintigraphy, especially in detecting of the primary or extraosseous lesions.
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neuroblastoma 3/ D EHEEE O To i THF
BROBAREBO—2>ThHD, RIICE, Vv
ANYON R l] e 7 A b

BB OB Tk BAMIXEE, IR
miEE (IVP LRET), MEEHE D XE6E,
vanyl mandelic acid (VMA XHg3) oA4:{b22my
BRE, ToOMBERERRE2HGSRTS,

T T 1 neuroblastoma 1= %} 9 5 HEEIZ M
P& LT “mTc-phosphate complex |z I % bone
scintigraphy 755Nz *Ga-citrate = X % tumor
scintigraphy 53 J \» & h T B, Hit, %mTe-
phosphate complex |z X % bone scintigraphy ¢
BHBEBROREOLIL LT, FRERLEDF
MM HREE OB 23 FTRETH h VRIS OND | ¥
7= *’Ga-citrate = X % tumor scintigraphy 3.4
JEHRROHE LR UL, FEBORIRHT L
FRTHZ EHEZIR T B2,

4E, i ELS neuroblastoma jz %mTc-
phosphate complex 71 50Nz ““Ga-citrate |2 )k
scintigraphy %4772\, W scintigram jz o\ T§
RRHEE, & & BEMSRER AL % it
A LicoTHETS. ok, FEFHK computed
tomography (CT LWg3) %fiico7cdT, %0
FRERBYRHIEC 2T b ik~ 5,

s -

19745R 4 H XY 1978410 ¥ T JLkimBelk
AP & RAORBEHSHEEE i@ T "= Tc-phosphate
complex 7 i UNC ““Ga-citratelz T % scintigraphy
%4778 5 1z neuroblastoma 0 6 il % & & Li-.
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ChB6HIXTRT HR ¢, stage VThy,
5B SONLFH, FHRIT X b EMEEANCEE S 1
TWBA, O 1 Gl BREER % & PR b
M TR S hichDThs (Table 1),

fEFI1, 2, 3, 41X bone scintigraphy, tumor
scintigraphy & {7l T B, FER S, 6
1% bone scintigraphy D% TH 5. ¥z, HEM) 3
VIATRIIC & bone scintigraphy % 477 Tl 5.,

M, —#DIERITILT T chemotherapy T
ThhTus,

B &

neuroblastoma 6 i 2>\ ~T, **=Tc-phosphate
complex |Z J % bone scintigraphy & *'Ga-citrate
I© X% tumor scintigraphy % Fig O FEk T 17 7
v, EHEAEE L BB 2 W T scin-
tigraphy DJFRLRHAE S HolH R L 7e.

O &rEHE

bone scintigraphy {3 **»Tc-pyrophosphate , 9*mTc.
diphosphonate, % %\ % **™Tc-methylene dipho-
sphonate 3~8mCi % #HEL T, 2~ 3HI%Ic
WA L.

tumor scintigraphy |3 “’Ga-citrate 1~2mCi %
HHELT, 72RHRICkg L.

BHBRIR D@D TH 5.
scintillation camera

Hi¥H GCA-102, 401

Nuclear Chicago #! Pho/Gamma HP
scintillation scanner

EEESL SCC, 1508

2) BrEMB

Table 1 Case of Neuroblastoma

Bone Scinti. Tumor Scinti.
Case Age Sex Histology Chemotherapy Pro Pot | Pre Poi—
ope. ope. ope. ope.

1 3Y M Neuroblastoma™ + -+ +

2 4Y M Ganglioneuroblastoma - + T

3 1Y 2M M Neuroblastoma - + + T

4 5Y M Ganglioneuroblastoma £+ + s

5 11M M Ganglioneuroblastoma + i

6 3Y 2M M Neuroblastoma -+ + B

* Diagnosed by bone marrow puncture
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bone scintigraphy & tumor scintigraphy CiEff|
1, 2, 3, 4) o BAERHRE 2 8HUA T5
B,

# R

1. BiR#sMER

neuroblastoma &l @ 5 % FEERAY, MEEFARY
e SEB S h 7o BRMMEHI & 13E TH D,
bone scintigraphy TL13JEr 6 JEE (46%) o5
FiH X h, tumor scintigraphy T % 105E 3 3 5
B (30%) M Ehie (Table 2).

EIHIz o\ T ¥ it OpiTable 3ThH 5,
wWthd k& HEThD, VMARBHZE
L, FEMI1, 2 1% VMA %321, 43mg/day &
Wl 2R LB, fER L FERR i CT T
calcification %% & 4, fEHI 2, 3, 4, Ik
microcalcification ZEM & buiz, Wi 1 H%
Wi 5 Fllm T bone scintigraphy - tumor/sc-

HAEE A RES MR 408 Bo5H

intigraphy o JESRHLGHEE % e+ &, bone
scintigraphy T3 5@ 44 (80%) 25 i &
#izAt,  tumor scintigraphy Ty 3R 1 4 (33
%) W LT E e,

2. BiEBR

bone scintigraphy, tumor scintigraphy >Z.jg &
+, flo XEBIHE CHEtS 2 2 L Bl T
RTEBR S £25 L, §FH23EE L7c%. bone
scintigraphy Tl o b 23/ 3 T A5 H &
i, tumor scintigraphy TIXHFERFIS, 6 % [\ iz
I47HED 5B 6 FRPBH S AT Ew. L
7 & bone scintigraphy CEEMEAT RLA 7R Loz LA
Bt r BT 5 & Lixiohh o 7o (Table 4),

PAFER 2 PEFE 3 5.

5] 1. Neuroblastoma 3 5%, I

e, ReBor IR L LUKk, AR
HY, HEiZH 2T neuroblastoma L B Th

Table 2 Detectability of extraosseous lesions by various methods

: I Calcification E |
Case Lesions | ] . BoneScinti. | Tumor Scinti.i
X-ray or CT | Histology | [
. | Lt. adrenal i F '| T - ;
1 | Lt. lung — | = = 1
Rt. orbit — + +
P Rt. adrenal + . 4 t + -
Lt. supraclavicular LN - [ - -
Rt. adrenal - | + +
8 Lt. cervical LN | - = e
Retroperitoneum — + + +
Liver - — — —
! Rt. orbit - - D =
Lt. orbit — - -
5 Liver (post operative status) - | —
6 Abdomen — i — | = Il
Table 3 Clinical, pathological, and bone scinti-findings of primary lesions
Case |  Locations Eclff) VMA N ation| Semu. | Seiwi i Agents _l
1 | Lt. adrenal /S -+ (21mg/day) e - | - $9mTe-MDP 8mCi
2 | Rt. adrenal 7X 5 | -+ (43mg/day) + = 99mTc-PYP 3mCi
3 | Rt. adrenal 18%11 + ( 4mg/day) -+ yd + #oTe-MDP 4mCi
4 | Retroperironeum | 10x% § -+ -+ —+ - #¥mTe.DP 6mCi
6 | Abdomen 14%12 + - S = #mTe-PYP 6mCi
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Table 4 Detectability of osseous metastases

| ) . Methods |
Case | Lesions Bone |y ay | Tumor
| Scinti. | Scinti.
1 6 6 3 |
2 1 1 0 | 0
3 2 2 1 [ 1
4 5 5 3 4
5 | 6 6 4 —
6 | 3 | 3 [ 1 —

7c. bone scintigraphy T/EJHEES 1 R1 4§ % 2
¥ (Fig. 1-A), CT T [E#} 1 calcification #
fE o B2 A bt (Fig. 1-B). tumor scin-
tigraphy TILAMRE S X OHBERIC RI R H
b (Fig. 1-C), bone scintigraphy ¢4 51
EW7e RIER & ARECRE OREFH RS

(Fig. 1-D),

fEf 2 . Ganglioneuroblastoma, 4§, HIH

JE#h, BAEOR R EIR L UOkBE. A A
et IVPCRAEBRITHERSh, HHLE
JTVCiA 7x calcification % &¥FRw - (Fig. 2-
A, EEROTEIBEIIRSE © b [ tumor
neovascularity » tumor stain 3% 53 (Fig., 2-
B), CT i3 calcification % f 7= Jf#g & LC
ZEdbht: (Fig. 2-C), bone scintigraphy T
bAEBRECE L RI 5255 (Fig. 2-D),

FHFCT TxSem DfFEREARH Ui, Sk
I calcification # ff£., 7z ganglioneuroblastoma
Thole.

fiEf 3. Neuroblastoma 15%2 5 A, SR

BRI EFF E UOkbE. EEIEE
RS he,

IVP TR X ) BT ACEE S h T
b (Fig. 3-A), bone scintigraphy i £JE#
RI #7232 5 hi- (Fig. 3-B, C),

FMC X v 183x 1lem ofEEHIFEH IRz @
{7212 microcalcification % ff - #- neuroblas-
toma TH - 7z,

5 B
neuroblastoma (I bone scintigraphy T IR
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LU HHMAER I~ RI BN LIE Liga
Y O RREDLD LN

neuroblastoma 6 iz **Tc-phosphate complex
IZ I % bone scintigraphy # £ ¢ 72 75, [
[9, MBREERYC IR S e BRESE I, 42155
B 5% 6 M (462%)23 5 TH D, bone scin-
tigraphy | ZHHAMIMRELC 3 LT H $950% 13 #
HTE230L Zxbha, FREICOWTik
tumor/scintigraphy |3 3 iR 1 55 (3325 =
ERD A BT T F760 235, bone scintigraphy
S ER 4R (80%) wHRIML, E\ B
TRl BREOKE XXTNUMEFEEAL |
DIYDTHY, BtEE oot dEED 55 1
X T calcification 235 b, fho 2 58 13
I microcalcification 2328 bh, Oz
DD 1#HEL CT 12T calcification 23 2 & h
7. bone scintigraphy TRl TH 572 1 IFH 11
microcalcification | LHLHkSERT 1= b Bl
- e,

neuroblastoma| 3 X {8 © 440 calcification
BHELIBYE VbR Te5BH, 6HD 5% cal-
cification 2FFH I hicDiX b+ 2 16 T Ho
fo. O XA T B 7o calcification |1
mHE e < vy, CT 12#lfilib o calcification
DBRIMTGBTH Y™, =0 L5 fEMDOZKIC
CT %B{EANl> REThHA 5.

bone seeking agents 73 neuroblastoma |z #if
THBF RO TRGY, i L LEEkD 5
W T D calcification |3 HEE 7 BEH ©
HBHEBHLRBYIY ToMoERE LTIEA
MU EOREIY, VMA f & o HBIBIRY,
B S EREDOTUEY, R HRE T
% phosphate enzyme [k QYY1 7 L #S 55
L0, RO DERFIIRIEMP X T,

4 [@], bone seeking agents |} °"=mTc-PY P,
*mTc-DP, **=Tc-MDP 0> 3 il % {# L7223,
CHDODEITIIFTII- 0 LcERX A b ih,
<72, LA L target-nontarget ratio p3-Jc & <, [fi
2 V7T v ADH *mTc-MDP 2354 iz
BEHTHD LEZLRDY, BREOBRHIL
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Fig. 1 Case 1 3 years old, Male

Bone scintigraphy. Accumulation of **™Tc-MDP in the tumor (arrows) is seen.

A large calcified mass is shown in the left peritoneum by CT.

Tumor scintigraphy with ¢’Ga-citrate. Marked accumulation of *"Ga-citrate at the right orbit
and the skull are seen.

Bone scintigraphy with *mTc-MDP. Metastases in the skull and right orhital region are
demonstrated.

o awEe
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20

Fig.2 Case 2 4 years old, Male

« IVP showes a calcified mass (arrows) in the suprarenal region,

- The right renal angiography demonstrates neovascularities and tumor stains in the suprarenal
region.

. CT reveals a mass with calcifications in the right retroperitoneum.

Bone scintigraphy with **=Tc-PYP, Marked radionuclide accumulation in the tumor is visualized

(arrows).

W=

=Fe!
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Fig. 3 Case 3 1 year old, Male

A. IVP showes the right kidney which is displaced
inferiorly by a large non-calcified mass in the
right abdomen.

B. C. Anterior and lateral scintigrams demonstrate
marked uptake of **»Tc-MDP in the right up-
perquadrant (arrows).

TATOFHE A EBFERNCIEN Lichbi Tikiow
A, EHEEHIBE A B A5 L bone scintigraphy 2%
EhTkb, kU TXEEA, tumor scintigraphy
DR E TS,

scintigraphy |3 scintillation camera ¥ 7z (%
scintillation scanner #f\ Tk b, FEH 5ix+
6@ scintigraphy ff B [A-—o o & L TRl
L. 2DZEREVEE L EATVS. Lh
L, scintillation scanner |z X 5 H#EIL scintil-
lation camera [CHARTRRE D LIEHETH
52, HARHRAEL LTHAMRETE 2BHAERR
LB L5 @B LMEIT X TR % 1t
BLTH RWEELBRSB, Lad Fig. 1A, 2D,
3B, C =&+ X 51 bone scintigraphy -TlLfH
I TcE s RI 4/ LTk D, tumor scin
tigraphy TH Zh b L FEEOHEFEIH 5 L HE
THUE, 244K scintillation scanner TH ZhboD
BHOBHIFATRETHD LEL LIS,

chemotherapy J- tumor scintigraphy o i #E
OB, SEHS TR LTwiewsy, “Ga-

citrate |3 malignant lymphoma == sarcoidosis #
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St inflammatory  disease IZk T, chemo-

therapy % radiation therapy i  h DM DR
EDZEEL, BRDROHBCHB LHBEShT
W5, LED bR OB E Tl chemotherapy
wfTIe o TAEGID S <, & OHEIEE LT
AT bz L, F /o tumor scintigraphy D
BWHERER O HE T LT EV D TH-
fo. EFRRIEEEMITIL tumor scintigraphy X b
bone scintigraphy D J52MBIHIBE 23 X\ T i3 Te
Wk FEbRTED?, wIFhicw L bone scin
tigraphy 573 chemotherapy D AFHEI 5533 6
T, X ORBERHEETER T W,
EJ )

neuroblastoma § #IJic. **"Tc-phosphate complex,
B LU “Ga-citrate | X % scintigraphy % 4F7¢
W, T ORI AR T L.

[RFER % &b I BRMBIHFR R e © I BiEB 3
D **mTc-phosphate complex = & % scinti-
graphy % ®’Ga-citrate |Z L % tumor scintigraphy
IHBER T

neuroblastoma Dz 3, **=Tc-phosphate co-
mplex {2 X% bone scintigraphy (%IE% e 75l 7x
BETHD LELS.

BT Y

1) Young, G and L’Heureux, P : Extraosseous
tumor uptake of 99m technetium phosphate
compounds in children with abdominal neuro-
blastoma. Pediat Radiol, 7: 159—163, 1978

2) Murray, GM and Greensmith, M GE :
Extra-osseous localisation of *Tc¢™ methylene
disphosphonic acid (MDP) in a primary
neurcblastoma., Pediat Radiol, 7: 235—237,
1978

3) Fitzer, PM : "=7Tc-polyphosphate concen-
tration in a neuroblastoma. ] Nucl Med.,
15: 904—906, 1974

4) McCartney, W., Nusynowitz, M.L., Reimann,

B.E.F., Prather, J. Mazat, B.: **»Tc-Diphos-
phonate uptake in neuroblastoma. Am. J.

5

—

—
—

8)

10

—

11

—

12)

13

e

14

—

15)

465—(37)

Roentgenol., 126: 1077—1081, 1976
REBER, A3 8, BABAE, 2 RERA,
RHFBER : H A% v TS FRY 21
7c Neuroblastoma 2 . /JEPIHE, 10 : 158
160, 1978

Rosenfield, N. and Treves, $.: Osseous and
extraosseous uptake of fluorine-18 and techne-
tium-99m  polyphosphate ir children with
neuroblastoma, Radiology, 111: 127—133,
1974

Gilday, D.L., Ash, J.M. and Reilly, B.J.:
Radionuclide skeletal survey for pediatric
neoplasms. Radiology, 12%: 399-—406, 1977
Howman-Giles, R.B., Gilday, D.L.,, Eng, B.
and Ash, J.M.: Radionuclide skeletal survey
in neuroblastoma. Radiology, 131: 497—502,
1979

Bekerman, C., Port, R.B., Pang, E., Moohr,
J-W. and Kranzler, J.K.: Scintigraphic
evaluation of childhnod malignancies by "Ga.
citrate. Radiology, 127: 719-—725, 1978
Edeling, C.: Tumor visualization using; --
“"Gallium scintigraphy in children. Radiolegy,
127: 727—731, 1978

Norman, D., Diamond, C. and FEoyd, D.:
Relative detectability of intracranial calcifica-
tions on computed tomography and skull
radiography. J. Comput. Assist. Tomogr., 2:
61—64, 1978

Chaudhuri, T K., Chaudhuri, T.K., Gulesseri-
an, H.P., Christie, J.H. and Tonami, N.:
Extraosseous noncalicifield soft-tissue uptake
of #*mTc-polyphosphate, J. Nucl, Med., 15:
1054—1056, 1974

WHEEE, SEG%, miEce, REEmH, -
F {3 : **Te-Methylene Diphosphonate (MD-
P) oBRIRINAE R 5w T, BEH, 23 : 937—
942, 1978

Subramanian, G., McAfee, .., Blair, R.]J.,
Kallfelz, F.A. and Thomas, F.D.: Techrne-
tium-99m-methylene diphosphonate—a superi-
or agent for skeletal imaging: Comparison
with other technetium complexes J. Nucl.
Med , 16: 744—755, 1975

Hauser, M.F. and Alderson, P O.: Gallium-
67 imaging in abdominal disease. Sem. Nucl.
Med., 13: 251—270, 1978




