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Radionuclear Estimation with *™Tc-N-
pyridoxyl-5-methyl-tryptophan (PMT)
Scintigraphy of Recurrent Hepatocellular
Carcinoma after Non-surgical Treatment

Hiroko Matsumoto'’, Masana Matsuura'’,

Hideyuki Sakurai'’, Nobuaki Nakajima"
and Kazuki Ito?

mTe-N-pyridoxyl-5-methyl-tryptophan (PMT)
scintigraphy, which exhibits highly specific for the diagno-
sis of primary hepatocellular carcinoma (HCC), was per-
formed for recurrent HCC following non-surgical treatment.
Eighty-four patients (total 351 examinations) were selected
for the study. The ability of PMT scintigraphy to diagnose
recurrent HCC afler treatment was compared with that of com-
puted tomography, ultrasonography and angiography. The
results showed that 1)sixty-three (75% )of 84 cases demon-
strated positive findings during our follow-up period, 2) most
of the tumors initially showing positive findings remained
PMT positive when they recurred and 3) PMT studies shortly
after treatment demonstrated wider tracer uptake rather than
the actual tumor area.

In conclusion, PMT scintigraphy for patients with HCC
after non-surgical treatment exhibited high accuracy in iden-
tifying viable HCC only for tumors indicating positive find-
ings.
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AFRDFFHAAHERE B D KRS BUT BN E & EREIZA L
TWh7dH, FOHEEICEL T, BEOHEE & b I2H
FIREEDIRAF b BEL FRETF L 2o TWnpNY,

VLA, FFBIIR ZEARAT, T4 2 - VRER EOWR-E
BOERIZLY, PO RS T bRz
W RAICERF LoD, EHEH~OBRIRGIGHELSTHE L 2
D, BEFZEELMESRTWVEYSY, —/T, ZNHD
MNEYIEE TIZRF - BREL LITLIIRO 6N, B4
FOLOIIEREF  BRERNCERTAZLPEET
HoH., LoL, FBBABEILEEHITSNATWYWAUS, CT
Th, HFEEORE  BREORMRBRICHEHETAZ LI
Bl B ne)8)

9mTe-N-pyridoxyl-5-methyl-tryptophan > ¥ 57" F 7 1 (LL
T, PMT v F) I3 HHRERE ORI I RO R\ O &A%
BT A0 PMT Y > F1d, KRR O B RO A7
5%, MENBREOMRHECOFHTHo VIR
EHhABNLD . BHICb o TRBEEICH W
W HEIEA SNV, bhvbhid, FREEOM R E
HEHOVREIER, US, CTIZINA T, PMTY Y F% L—F
RREE LTHWTE L, 22 CHMRENRGRED
BAE - BROFMIZBITS, PMTY ¥y FOFRMEIZDWT
WRE L0 THET 5.

MR

WRIT19864E 104 ~19934F 3 A OB 5D 5
L, FEIRLUANDERLZETL, PIEGEHED L OfR%E%E
PMT ¥ » F Tl C & 72845E6), PMT Y & F O~MEHE
3[51FTH L. HEIIIFBIRERM, =&/ —IVEE, B
FRIGH AR S L7z (Table 1) BB EMMIL 64 A ~7 F
34 A CE431.09 B) ¢, 1EFSH ) OPMT > 7 47
¥id2~16lnl (FH#4.2 [O) THh o 7=, (HFEATTESEFEIZ10~
190mm (*F#45.5mm) T - 7.
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Table 1 Primary non-resectional treatments for the tumors

No. of cases
Transarterial embolization (TAE) alone 21
Percutaneous Ethanol Injection (PEI) 10
TAE + PEI 40

PEI + Radiation Therapy
TAE + PEI + Radiation Therapy

n &

ML &P IZHE L, *™Tc-PMT 185MBq (5mCi) HER % 3
L 4~SEEMR AR L OGHEE % e L, Bk
%, gL Lz, Mg B SSNCS00R, S10R Y >
TAATEMHLE. PMTY v FEEOHEREDS Il
SICHEL, O4~5KMBRORIE CRFEFL Y BVERG
ZRT OO, QERGTRE, ®RIPETEBEFL RS L
DEMERT OO, L7z PMTY »FI12 X 5 IFHIlE
BIRDORAF - BREOHEIX, RiROE%, BLEOERE®
BEIIMZ T, HEPMTY ¥ F %58 L T2 RGHEHE
WA o 72, EBROFRAF - BREOFEE, US, CT, MEE
B {PT R & BRIRAE B 2> Sretrospective [ZHREE L 7=, F
7z, BEEHEOELMI, BERREe & AL LoREE
2L OB R%E S o TR L 7-.
BRI BBEERDOO Tc-PMTOEIEDZ(L
GHHTOPMT ¥ » FOFTR LABO WG L 1 155 h -5
EOBMRZFig LIRT. 6w, RS PMTS » 5T

Wtk T d o 72 D154 (FtEE64.3%) T - 7= (Fig.2).
BIERT, BETH o 7254610 9 H51PIFBHIRAE - B
TR, €O HLAGIDTRL - BEEE TS - 7-.
[@ﬂé‘ck ooz 2lOS B 1 L, BEEEA lem
FBLAZVWDDTHo7z. A 1HI, WEIEEDS 24
1§L, 7 2emIEOREBEHIFEIEREL (89 2cmfE) 70 S e /-8
IR L2 b D TH o7z, HER, BHETH- 723080
9 BSFNFEBPERST - BREED. 209 H19fI0w
17 - BRIEEIPMT Y > FCRYD F £ TH- 7255, 9flid
BtEE ooz, B2 9 B0 b 8 BIL, EHHINE
BT 3emlA T CH D, fFlH I25RAF - BRSO HEH
KREL oM HT, Btke -7 (Fig3). %5 1 i,
POREFED S 2 FH1%12, ) 3emiZEOMEE D HIERE (1

IemiR) LN ICHBL b O TH o7,

ER I I gngc PMT S 54 5 7 « OB3iLHEE
OBEBEFRTIE, BEBCOEZIAER BMsNL Ln
J?W®ééh,‘ﬁﬁ@ﬂﬂv/%@ﬁﬁﬁmd¢®7%
HHEE 2 B LI T S hizs0tk e REF L., 209 b
23H=“f (uﬁﬂuﬁ’)%ﬁlﬁ“ﬂﬂi D HINHEI R SRR % 36
7z (Fig.4). EWROMEE L Y SIRVHERICREZ OBHERR
u,émrﬁﬂﬁ@&a%Lﬁ%LTmot
@&kl b i &b —BEIXBHEE & - 763627 L7
TBIEOPMT Y » FRAEGED 6, G 2 ML A2
EBROIZISSHHI DWW TIRE # A 72, PMT Y ¥ FIZ & 5%
- BROHEERL, FRELOBETOBREENSE
WEABL TV, BEE - BEREIZFOONL, B
fr-BEDYEBRBINLBHEED 213, wTFhby
J = VEFBHEEW 7 E O G E AT L%, Biicbr:
> THEFRAIBEL TWbDTHho 7. BIF - BRIE

No. of cases
b=
|

(43}
1

a1 R

maximum tumor diameter (cm)

(] PMT negative
B PMT positive

Fig.1 Relationship bitween PMT findings and primary tumor volume
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cases of positive findings cases of negative findings
befare initial treatment before initial treatment
n=>54 n=230
Recurrence and/or Recurrence and/or
residual disease residual disease
(+) (=) (4>/ w
. / \ e // X
PMT fmdmgs/ 3 PMT flndmgs/ 2
positive \ negative pcsit}ivy/\\negative
49 2 g 19
Fig.2 The changes of PMT findings during the clinical courses
AT L e & hdp o 2B D 16101, TEBRR AT T, RIFEEML, ZIZHEELTW2(Cl2). —#, RIEF

BN E C (BEE 3embhF), 2 ORIERAEREOH KA R S
NTREBITIE, & THMEE % o7 (Table 2).
£ (Fig.5) 75 e

1991455 B, FFAZETEER demfEONERE E 3207 (A).
PMT Y v FEBETIIHS 2 RIEEZIEEED ST, %
G TR T A5V RIRE R E 072 (Bia).
RSO b L1z, =¥ ) — VEEHEEDT, B
E) SR T S, JiESS 3 BB HBOPMT Y » F %
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40- /z
E
E 30 o/ ?0.
s
3 —*
£
S 20 M
e
5]
=
104
0 | |
PMT negative PMT positive

Fig.3 Correlation of PMT findings with the recurrent tumor
volume
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HRGRF LR TR 33207228, SR EEE E Bhbh -,
GR% 4 I HOPMT Y >~ FERKET, FAREEBICKIER
i, HRGTRIBIZEDDEIZE > TRIZREEMZ 320
72(Di2). O TEREIEEDNL, HER6 U HHROCT
T, WAEEROFRDAE %72 (E). TAEEMIZ TH
FTL-MEEF T, (D) ORIEFERE:—HT 5L EBbh
BHEAICEREAHERE S (F), AfFlix, PMTY »F %z
HIEILEoT, BRELIVEMCHEE LA 1BITH-
riah

z B

FEHRLRE DGR E AT O IS, BRI TR TR 23
ETHRFO—-2THHIZ L LY, BIF  BREHL VD
WCEHICRIET A LW 2 LIE, BEETHY, #LT4H
LERETH D,

SR TOFBEIZIZIE, —fICCT, USHSBEH S TWwA

Table 2 The cases of miss diagnosis

No. of cases

false positive
hard embolization 2

false negative™
small volume 16
hidden behind gall bladder 2
hidden behind accumulation after the treatment, 1

# the cases are overlapping
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75, CT, USIE, RIS T ORE R EHIR DB UG D TES
PRSI 22005 Y, Fiz, FFEEISETL,
BEFERFHEIE OBIE, Eifix 20 5 b O TIHREOMREH
ML LB EV)REDD 708,

—%, PMTY 1%, EFICDRLELI 10, HIBET
DIREERR, G L Y & L ARUKIBHDBFEOFEITL L
B LT WEVIFIEEZEFLTWS, ZD7n, bh
DIUIIEBBRELTT B, CT, USIZINA TPMTY ¥ F %Ki
TLTE .

9, BWHMEEEZ LN T HIZOWTHET L.
—HIE, HERIFEEIZ L 5 TEITAPMT > » F O
DEIIZOVWTTH D,

BIROLEE A HT2OIZ, [BEE% 2 BRLACITS 0
72PMT Y » FOFEROBEEE L R IQ). iHEH 2
FAMLVA OB T, HEATOEREEN L ) ILHEIC RS
MR %% L OBITRD Tz, HEETOPMT Y v F O
R, BENZE, FERE»022T, EE~OEEE VD
£ 0 BRI X B BB ORBA-HEf b & Ky % b o &
WEh, ok ZRECIREOHEIIHETE: Bbh
7. LdL, COBMRRIRGBLIZHEEL TV, 5
EHEABBBIETIE, BREZEZEICMAE, HEICK
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Fig.4 Case 1: Influence of the treatment (60-year-old woman)

A: Delayed image of the PMT scintigraphy before the treatment shows
high RI accumulation (arrow) corresponding tothe HCC.

B: Delayed image of the PMT scintigraphy after twice injection of
ethanol shows that abnormal RI accumulation spreads hefore the
treatment (arrow).

C: Delayed image of the PMT scintigraphy three months after the
treatment shows no obvious abnormal high Rl accumulation.

> TH U7 AT B & 54 - M3 o B3 5 itk i % [X
S5 2 LITAEETH B L EZ BN ERE, HEEEEE
LTOXTE 2 o7zbDid, R IO R~7-ERH
D226 DATH o 7z FHEEIZOWTIE, BEEHIEST
T AHIZONAFREEICRIERE 20, RO E
DAREIZ e B Z & 2R L 7oas, EBRIE, PMTY ¥ FREtE
ORI A BB WRERIC L » TR s 5 72
&, HEEAMRE LTHAT L72PMT ¥ > F TR O
HAAREIZKGD = &3 e h oz, 72751, FFHIBERE OG#E
WIGH SN B BAEST LS, OB THITS h
72PMT Y v Tld, FHEEB Y I EHRICRIEM TS <,
FFHIBERE ORI REETH 5 & b ER L & - 7.
Mo—rig, FlpizBI2PMTY ¥ FOFTROEE M
IZ2oWTTH5b,
FRIREAPMT > F Ttk & 2 2B ClL, BERER
L & o7z, BIEHIEEFRRI NS VWEDTHY,
FOBREFH MO KSR SNIEFITIE, £THEE
ol:(BRID). BiEe 25701213 5 REOEEE
P ETHAEZ L (Figld)xGhbEb e, PMTY ¥ F Tl
MR AMHIBBPOAETHL I EIRESH, Th
AR E LTCPMTY v F 2T A2 LIIFUTH L LE

HARE &R #57% 125



A BT 4t 809

(B-1) a | 8-2)

c1) ' -2)

Fig.5 Case 2: Detection of the recurrent tumor (75-year-old woman)

(A)Contrast-enharnced CT scan shows a low density area in the right robe of the liver. The area was attributed to the HCC.

(B) Delayed image of the PMT scintigraphy shows high Rl accumulation at the same area(arrow). Very high Rl accurnulation in front of
the right lobe of the liver (arrowhead) corresponds to the gall bladder.

(C)Delayed image of the PMT scintigraphy three weeks after the treatment shows that high Rl accumulatior is almost disappeared and

some abriormal RI accumulation is observed (arrow).
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(D) Delayed image of the PMT scintigraphy four months after the treatment shows high Rl accumulation at the margin of he treatment area

(arrow).

(E)Contrast-enhanced CT scan six months after the treatment shows abriormal lesion in the liver within the low density area.
(F) Tumor stain is demonstrated in angiography seven months after the treatment, suspecting the local recurrence.
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