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LToFMEI SO TR Uiz, 2 ofEH, (1) BRI PERRHRAMEIEEC O % A EE M ME TS & OV e i
B34 99mTe DTPA O4EREE 8 2. HIEBIE T b - o fi/ b o Mg RHEIE X 4X3x3em Th - 72,
(2) /NEE T & B Y PRI s I 0 D R ERE R A o7z B) B 7 = o VAEHRBE~ OHR
LB ANt @) Ga v F ST T 4 pBEIT Sl 24T, M Te DTPA D4R Bt Th - 7o i

TR ARAHE <o HEME AR S 3 iz 4 97Ga citrate o SLEEERZ o e 7z,

PLEX D, mTc DTPA L F 7 T 7 ¢ 3AHEHHERERE IC 5 T, SO HRERHEIE o X 9 2 /A Off
HUIARTTRE T d 525, R IEREAHE IO O £ AR O v F 77 7 4 L L THM T 5 &0
Z 5. E VRIS O RORB LA L EZ D,

L ZC®Ic

PR HE ESE (von Reycklinghausen I ) e
R OB R & & 5 R E MR TS O @
PRS0 2 M AIRARAE AT 2 B e L, MRS
BEAL, MR AR E TR D . AR
DI ES TH B 0, KL mTc DTPA p3iiF
MUEEICHER TS L MELD R B Y, bhb
N ORIEEE T b 1261 o e TR 1256 L C 99 Te
DTPA #{#JH L7co THET 5.

IL MREAE

G PR REAE & B2 S hvic 12T, 2o
WIREFM T 40, 2otk 54, AR 4 A 13 10 585
5S8R ET, VIMER M2 THLS. 124ick
%5 E IR Table 1127k L7, BRIRME O i
IZEL U 72 BB ey 1 b B4 ENE localized neuro-

* R SR R A R R e
A [ IV
TfF 62459 H 16 H
ettt 63451 H 6 |
BURIES =R © BRI PG 3-25-8 (& 105)
SRR A [ R R I
Homor

fibroma % 9 K% (6 JiEH) (2, [ U < PRJVEIER
IERR L 7z PR S IE malignant schwannoma
2 295748 (1R, Ok APEMEERHERE pachyder-
matocele % 3 JH%8 BUEH]) IC R » 7. £l HE
ICZH O NEETE BT D RS AR AR MERE cuta-
neous neurofibroma % 7 flic, F5f o @FEEIRE
T bHH T =4 LEE café-au-lait spots # £4I2%
AR T, R TEMRSRMERE O 5 A, EE
TR BRI 2 528 R B AR SRR S T 5.
BN IRAER O K X ARG E S, 44z CT 25,

4 iz MR 25HfT & T v . BRI e
W 9 W, EMERRERIE 2 9RAE, OV AMErRRR
HERE 3928 12 > W T, BEER R o XEREEN
WA (B, CT, MRI) TGRS e ifE
#fr % Table 2 127+, WNARITEEES 19094, LUF
BOBOEHS, W2, M, R L 52,
VUG 2928 T o 1o 2 B o v T R oo
RIS TS, MRS FEE L2 Lt
MRS TWS.

J e LT, 9mTe DTPA 10 mCi & # L,
3R IR A s & LT 2R GRS,
%R 8% L 7o Bt A © -
Lo T, 2BFEZIRS iR L7c, £723
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Table 1 Clinical information of 12 cases

Localized neurofibroma
Malignant schwannoma

9 lesions* (6 cases)
2 lesions** (I case)
3 lesions*** (3 cases)
7 cases
12 cases

(Total 12 cases)
Note; Operation (3 cases), CT (4 cases), MRI (4 cases)
and plain radiographs (all cases) were performed.
*5 neurofibroma, **2 malignant schwannoma and
**%)  pachydermatocele confirmed by biopsy or
operation.

Pachydermatocele
Cutaneous neurofibroma
Cefé-au-lait spots

Table 2 Distribution of localized neurofibroma, ma-
lignant schwannoma, and pachydermatocele

Region Loclillllézed MS del!;gg?gc-ele Total
Craniofacial 0 0 1 1
Cervical and inlet 5 0 0 5
Axillary 2 0 0 2
Thoracic 0 1 0 1
Abdominal 1 0 0 1
Dorsal 1 1 0 2
Extremities 0 0 2 2

IQF neurofibroma, MS: malignant schwannoma

Flic > Tix Ga citrate > > F 7 5 7 4+ (3 mCi
HE L, T2 BER R ICHRE) &, 24 Y9 Tc MDP
YuF 757 ¢ (10mCi, 3 e 1% 1 #%), 1 #
iZo>nWTix MUn DTPA v > 545 7 4+ (2mCi,
3 W ICHRIR) 21T U et L e,

I #£ 3

BOBDODIREICHNT, 99Tc DTPA oHFF
O HEA Table 3 1275 L7z, BRI AEEARAENE 9
FRASH 9 s (100%) (2, T Rk B AE 2 %8 Hh
2978 (100%) 12, O F A PEehPRERAENE 3 S5 2
3‘7%‘!'41\ (10 /o €, ¥nTe DTPA mﬁ*rhﬁ*ﬂ*ﬁm
7z (Figs. 1, 3). LA L, FRHEMBRMEES S 7 =

A VOFEBEICH & 2 i 4R 2 R T pliE Fe o 7z

B 0> ZCEFRRE IR & BB I v 2 i o v T,
9mTe DTPA O[FIH~OERITED -7, £
TR Lo XBRE T HLINA AR TE &2
m»t@m«m%%#mmntmﬁ3w& o
Zavs i afl et U, 23 5%, 38 5% O flfne

25 2% 3 75 (1988)

Table 3 Localization of Tc-99m DTPA in 12 cases

Positive accu-

No. of cases mulation of

or lesions Tc-99m DTPA
Localized neurofibroma 9 9 (100%)
Malignant schwannoma 2 2 (100%)
Pachydermatocele 3 3 (100%)
Cutaneous neurofibroma 7 0 1055)
Café-au-lait spots 12 0( 0%)
Unknown lesion? g

*demonstration of positive accumulation in bilateral
nipples and/or breasts in three women

Table 4 Correlation between real size and accumula-
tion of Tc-99m DTPA in 11 neurofibromas
and 3 pachydermatoceles

Correlation between real size
and Tc-99m DTPA image

. No. of
A lesions Real< Real= Real>
DTPA DTPA DTPA
0.0- 0 — — —
2.0- 0 — — —
4.0~ 3 1 2 0
6.0— 2 0 2 0
8.0— 3 1 2 0
10.0- 4 1 3 0
12.0- 0 — — —
14.0- 2 0 0 2
Total 14 3(21 4%) 9(643%) 2(14.3%)

Minimum size of posmve accumulation: 4 x 3 x 3 cm

IUOHFEIC— K LEETh o

9mTe DTPA #iE 2 Witk & 3 WM 5 &
g L7z 1 % Fig. 2 1273 2ﬁm&%fiﬁw
NEE A~ OB 2R, ORILE 7 — 0t
LR T L PIBR Tk v, LaeL 3
W7 [ e 1 C I M~ ORI & 0 IS B Ll
B & 72 - 7z

SRR & R T R Iy M AR ARAE AT O 78 & A e
FREIE 2 9978, OV E A PRRARAENE 3 L R 14
R HWT, R o R 9mTe DTPA
VFITT 4 DA A= EORE S L OB
(fihi2, W X #E5HE, CT, MRI %) cHilsh
ek Ex Sofigs Table 4 1275 L7z, 14 54,
A=Y LoKRES LEPOKE I HIZEFELL,
STeDIF 9IHA (643%) Th ot FHFP X H o
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n the
right lateral side of neck to inlet, and bone disrup-
tion of neighbor cervical spine. The tumor was
confirmed to be neurofibroma by operation.

The tumor has high intense signal on the TI
weighted MR image (coronal scan), representing
neurofibroma.

Anterior image of neck to chest taken three hours
after an injection of Tc-99m DTPA (10 mCi) demon-
strates intense tracer uptake in the neurofibroma.
Anterior image of neck to chest obtained 72 hours
after an injection of Ga-67 citrate (3 mCi) demon-
strates no tracer uptake in the neurofibroma.
In-111 DTPA image shows increased uptake of
radionuclide in the neurofibroma (arrows). But the
radioactivity is not so intense as that of Tc-99m
DTPA image, and a margin of the area of tracer
uptake is not so clear.

Fig. 1 Neurofibromatosis, a 21-year-old female.
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Fig. 2 Neurofibromatosis, a 23-year-old female.
She has neurofibroma in right lateral neck to inlet of the thorax, with deform-
ity of neighbor cervical spine and rib.

AL

Anterior image of lateral neck to chest two hours after an injection of Tc-
99m DTPA (10 mCi) shows tracer uptake in the neurofibroma. The radio-
activity in the neurofibroma is the same degree in intensity as that of the
cardiovascular system. Blood pool is not denied for the mechanism of tracer
uptake in the neurofibroma.

The image obtained three hours after the injection demonstrates more intense
uptake and clear margin than that of two hours after, although radioactivity
decreased in cardiovascular system. These findings suggest that tracer uptake
in the neurofibroma is not caused by blood pool phenomenon. In addition,
uptake of radionuclide is noted in both nipples, it is not concluded whether
the uptake is related to neurofibromatosis.

Fig. 3 Nerofibromatosis, a 23-year-old female.
She has pachydermatocele on the medial side
of right dorsal pedis, measured 10-10-3 cm.
Anterior projection of dorsal pedis three hours
after Tc-99m DTPA injection demonstrates
tracer uptake in the pachydermatocele (arrows).
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a: Chest radiograph shows an abnormal tumor in the
left pulmonary hilum, which was confirmed as
malignant schwannoma metastasized from axillar
region (primary lesion has already resected).

b: Anterior image of chest three hours after Tc-99m
DTPA injection shows tracer uptake in the malig-
nant schwannoma of the left pulmonary hilum. An
area of uptake of Tc-99m DTPA is larger in size
than that of radiograph. It is suggested that Tc-
99m DTPA may accumulate in the occult lesions
of malignant schwannoma which are not able to be
detected. Radionuclide is also taken up in the
both breasts.

¢: Anterior image of Ga-67 citrate shows no accumu-
lation in the malignant schwannoma.

Fig. 4 Neurofibromatosis, a 38-year-old female.

Table 5 Correlation between Tc-99m DTPA and Ga-
67 citrate in 3 cases

Positive accumulation
Pathology No -

Tc-99m Ga-67
DTPA citrate

Localized NF 5 S 0
Localized MS 2 2 0
Pachy-

dermatocele NF 0 2 0

NF: neurofibroma, MS: malignant schwannoma

A=Y EDIEI BRED-12OD IIFE (21.4%),
INE Do T2 DM 2H/E (143%) Th - 1=,
FERRERLIVA A=Y FoKREE2WNEh o1
2940, B dem P ETARBRIRRE S L
WD TERIT I > Tz,
3B VT 9Te DTPA » 2575 7 ¢« &
(2 RIFFIC °Ga citrate v v F 75 7 4 B{T-

fe#s, 9mTc DTPA ORFHEF 2 3B o I [ A
(PR e P RN S NS, TEME piiR I 2 YA,
O F AMERRRMEIE 2 R o W Fh~ 1 9Ga
citrate OIEFE# 8w 7z & - 7o (Figs. 1,4). £/
¥mTe DTPA ¥ > 577 7 4 THIEEBD 70
T ¥BALIC 97Ga citrate MERE L 72 Bl b 2 5 iz s
- 7z (Table 5). mT¢ MDP o v 5% 5 7 1 %}
frile2ficd, REEMERES L1,

WIn DTPA v > 575 7 4 &MfifT L 2 1§l T
%, 9mTc DTPA OHEFERGM: T b - 7SI O PR
HRHERE IC R & BBz, L A L ¥mTc DTPA @
MR I ol UG0S R T W EFEC© b
-7z (Fig. 1-e).

Iv. = =

MR ARHEEE (von Recklinghausen %) X, 4
iz ¥k e 2 T lmtEE T, FoRE
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B TS R 0.045% b T w33, i
G PR HE I 13 R ICEIR T b B 0%, IR
KB435z Li3brv. FECREIMRIC %A
LIEHA R LIE L~ oK, EBEEL X«
T4,
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e e PIRRRAE R O R E S X VBRI A TE 5 X
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LAl AU AL OHE RIS 3 0 B AR HE R A 1240
DORE T, #"Tc DTPA oF EnEF LT OO
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neurofibroma) <> 3 {4 % £% 5 & (malignant sch-
wannoma), 33 L ¥, NEAMDELEZ L > TOS
P D R RLHERE (pachydermatocele) T 0, /[N
D E R T B R AR MEE (cutaneous neurofib-
roma) °h 7 = 4 L BFEE (café-au-lait spot) (2
BEFE RO o T, BRI L 2o i/l
MER DR X X1k 4x3x3cem T, HEREERMM O
JERRARMERE O 2 kD R EWIRE R AL
holc.

Mandell & o> iR #ERHMERE 16 B R 5 T 13 5
INOEFEFE 1.5 em R o> BRI T O fHERHR HEIE
Thole. bhvbho4mo#Loh it 1.5em
B O B FEAIRARAERE ~ DT X b e - .
UL 4x3x3cm BLEOFRE Tt &6 © #ED
o OIS < AR & 5 VIR R TR
~OHEENE B 2 bk, ¥"Tc DTPA (3 &1
FRARMENE O X 9 AN & BRI, S e A
BOMIBICENZERETHL S LWV 5.

¥ 7z 99mTc DTPA OGN T & - 72 14 57%
OFT, 2 FRE RIS TR R EE T
WTFR LB TH - 72 FUBRIEHME). 4
(PRI AR 2 O B 0 BE o #EB B o seek-
ing marker & L COFHMERELTNS.

BH B 7 75 ARARAERE & £F b 72 W AR HERITS IS
9mTc DTPA OERY Zie 722 Lid, HEE#R
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25 3% 3 & (1988)

LI & b ey, = O FEFIC °mTe DTPA o B
WA & N RRRRMEIE I X 5 RO B LY
ThY, EEPETLE—REOBER L VWA 5.

TR R 28 2338 15 ALt W~ O 4EFH
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W21, 2385, 8B Th o 2. 9MTe
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PEOIREETFRT S L0 ONHETE RN 72.
U UESE o F0ME X 0 IR WiEsEPH I 9°mTec DTPA
ORI AT D 0, BRERRAT o
X HRE AR T IR L 2 T v IEIE AR &
9mTe DTPA 233851+ 2 fEM L H D L F 2 5.

7Ga v v F 7 T 7 4 BHAT & AT EE A 3
HDH0, WIF R OEF T mTc DTPA 73474
BBt C db - T SRR ARAE IR 3 7 (3 I el A M
LI 7Ga AEFEEZ R T 2 LT e oo, [AlER
i 9mTe MDP s v F 75 7 ¢ BfT S A iz 2
Bz BT b, ¥nTc DTPA OER% H i fiAic
—F L7z 99mTc MDP o B dEf & B Tz,
ZEES A~ *®"Tc DTPA OHEFRA HUC I
DRESFPHICEGFET A LD TiA L, ¥rTc
DTPA O4EFE 2 IS M & 2 O R 7 &
HTsboLlErbhb,

LA L 9mTc DTPA o 15 7 55T (3 A Bl
EhTwiw., 2B RE%R L 3T 0%
Wit DT 7 A G < vie |, g~ OB
DHICME 7 — VR LD LD TEAWI L&
LT, Winchell” (3 b PR3 b o JEE
RIE~DOI Y IAH OB & LT, £
VI L © o3 A A o B 0B R IR o
K, BHIVE H O/NLOBIRIC X 5 BT PR3
T OFEME O T, HEHEESE AR 2 R B
ZREOTFER EEFET TS,

99mTc DTPA O iR ARMETRER 2 ~ O HEAER T
LT, ISR 31T B A E T o JTHE,
RSB e C D REENERA B OTEAE, B O
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Summary

Evaluation of Tc-99m DTPA as Tumor Seeking
Agents for Neurofibromatosis

Masahiro IDA*, Yasuoki MAsSHIMA*, Yutaka Mor1*, Kenji KAWAKAMI*
and Hidemaru KoNDOH**

* Department of Radiology, ** Department of Orthopedics,
Jikei University School of Medicine, Minato-ku, Tokyo

Technetium-99m DTPA scintigraphy was per-
formed in 12 cases with neurofibromatosis, to
evaluate the utility for tumor scintigraphy. The
results were as follows: (1) Tc-99m DTPA accu-
mulated to all lesions of localized neurofibroma,
pachydermatocele and localized malignant schwan-
noma. The minimal tumor of these lesions was
4x3x3 cm in size. (2) No tracer uptake was
demonstrated in small tumors, such as cutaneous
neurofibroma. (3) No tracer uptake was noted in
Café-au-lait spots. (4) Ga-67 citrate did not ac-

cumulate in the all cases of neurofibroma and
malignant schwannoma performed with Ga-67
scintigraphy. These results suggest that Tc-99m
DTPA scintigraphy is useful to detect localized
neurofibroma, pachydermatocele or malignant
schwannoma, although it is not available to
evaluate small lesion like as cutaneous neuro-
fibroma. This scintigraphy may be helpful to detect
metastatic foci of malignant schwannoma.

Key words: Tc-99m DTPA, Neurofibromatosis,
von Recklinghausen’s disease.
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