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BE My rF7 774 =21+ 58CHBFCITS Te-9m a2 v FIFRI 7o ¥4 7 7 7 4 —OffE
HICoNT, 191 Bl FEMAIERE & 1, TOBEKNERELY R L.

v v F 77 AORIBIMIC—E LT, RIT7UX¥+7 57 ¢ —OFBNRMICBW TREEEOR 51 %
hypervascular patternix, FFHIFOEE3IFID 5 b T4%iclgEs . L L, EBHEFETIZ 12600955
bIFMZ LSRN DHETH >l FF v v FRIAGDO TR 5.5 em DL EOFMIBEO S & 1 i,
84 % D T hypervascular pattern # 52 L, FOHy/NEHRIZ3.0cm Th 7. F7-, THEZKRORM
WML, TRERIZ & B72%ic, hypovascular pattern 2+ 22 H 5. U LOFEREREY b Lic, REERF
HRED A 7V —= v ZTHf L LTHW A OBMERE 86.4%, L HEHIL7-.

I. #

Tc-9m =2 m £ KFL > F 75 L0 KIBHG B
M S+ 2 5o 1 iz, JFRI 7 v ¥4 275
T4 =05, Tc-9m X In-113m 7 & D5 H
WIRGRE 2 2O ICF T L Tl 2 5 T, o

i

FEMERESE, RIS OBKICE N TH 212,

LA LRER DD, ZoKEEHER, IFyy
FTRIABE KR L T O L b 24 5
BIFHILIZ I T 2 A 7. 24N
TIFy v FI v 7z Te-99m = w4 R FIc sk
17 LT CHG I AEIIC 22 0, RIRENL O et
WEZ M+ 2 2 L 3 HEEC 2226 THS. RI
(Radioactive Isotope) @ #5277 2 HEMY
A L YRR OB B TH 5.

ZD2o0KREETIRT S FHHEE LT, Te-99m
anA FICkBF v 2757 0 —&ifT+ 55
12, RI % &3+ 5 LRI &P o RIG)jE
FHERGLTLEY, HRITUFA7 774
* BRI IR ORI
A+ 15649 A 9 H
Feks2 b D ST4E1 A 14 1
BIRERE | BHETTEATE— (8 951)

PNGES

—fifEEYRH 2D, fFy v F LRBFCIT) © THE
RIREIIA 2 <, MR Z 5 2 L b7,
o 2, R OFEH R (—fic Te-99m 5.0 mCi
W) 230 75 o I T BEBUE BT F 5 <
LThB.

HF O BEREIESG, 551 FFEIC B T By v F
75 LRG0 BOHE M & G % BT 2 ofififE
ENREOBREEDTH DD, ZOBKNERLER
HT 2 LN OWMEORNTH S.

IL MREHE

S, BRFNS34ET H 2 HIEFNS6E2 )] £ TO
248 8 2 A Dfflic, FBHKFEFBHAEREHZT
By v F 2 /AT L 2R EE 191 il Tdh 5.
MR % Table 1 157,

RI 7 ¥4 75 7 4 —OGH#E, Tc-99m
phytate 5.0 mCi 2k 3ff=zw A KY v Fr 77
4 — BT+ BB, R 2L TSR X 9
LEEEL 20ml oERATT Ty a2 LT, A
ot LIS o RI oz 7Y £ »
k& A L3 FTOORD G L 72, £ DRRICHI
it - AREG - REGOZHROFY 777
LERk L. AR, K Searle PHO/
GAMMA LFOV T 3.
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¥, o v F7 7 20RBBOKE S 2HEH
TRICE KRR OKMEGE iz, bbb,
JF v v Fhiimt, Ak, %itko > 5 Tk
DORIEmFE AT L Bbhs 575 LKA
%O ER% acm, ZRICHZET 5l o RS
Bz bem L2 L &, 20T/ /axbem
& KRGOV % L L7z (Fig. 1),

1. % L3

F RL 7o ¥4 275 7 + —ff Ao vascular pat-
tern OFFfliz: & LT, *oHIEiEdEE REGHLSL
O RIJFHARE D HAIRAEIC & v, RIF % I
KBRS BB L OMABHIN S h D, “WbW BT
B2 & MR ORPEIC BT, Y v F 0
Table 1 Tc-99m phytate angiographic findings of 191

cases with space-occupying lesions in the
liver

Final Diagnosis No. of RI angiographic findings

of the space-
occupying lesions

cases Hypervascular Hypovascular

pattern pattern

Hepatocellular

carcinoma 39 29 10*
Cholangiocarcinoma 3 0 3
Liver cyst 17 0 17
Liver abscess 1 0 1
Cavernous

haemangioma 3 0 3
Metastatic liver

tumor 126 2 124
Others %% 0 2
Total 191 31 160

* In two cases the vascular pattern were unable to be
appreciated.
** They consist of one case of malignant lymphoma and
one case of sarcoma of the liver.

Fig. 1 Geometric mean diamater of the defect visuali-
zed’on the Tc-99m phytate liver angiogram was
defined as +/ ax b.

19 % 2 5 (1982)
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hypervascular pattern, i 1% 7> & — & LU THH
D 2 5 AL WHEA % hypovascular pattern &
Ut WEOHECI R E M7, B
ORI 7 dER & Fig. 21537
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Fig. 2 A large filling defect (arrow-head») was
shown in the right lobe of the liver on anterior
view of the liver scintigram. On arterial phase
of Tc-99m phytate liver angiography, a high
RI activity (arrow—) was observed in that
filling defect. This was the typical hypervascular
pattern on RI liver angiography.
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A

Z OfER, BN HERFEE 191 filo 5 & hyper-
vascular pattern & Z & 7z b DX, TR 294
LB X OFERE Y O 0BT 2 F]0F31
Bl (16.29) TH v, Y 160 4] (83.89%) i3 hypo-
vascular pattern # 5. L 7= (Table 1).

WA FFRIRIE3FI D o o F 75 LB 1T % KIR
#4 %, simple nodular type (FZ¥#% 5.0 cm Kji),
massive type (g% 5.0cm L) _|), massive and
multinodular type (3D XA g LT 5 L D) B
L ¢ diffuse type @ 4%z 43 ¥ L T vascular
pattern » OFA{RE AT L 7= (Table 2). simple
nodular type 10ff(® 5 % 3 5] (30%) i hypervas-
cular pattern 2% i & v, 6 §(60 %)% hypovascular
pattern % 5t U 7z, Hijf OEHR O fie/Mi123.0 cm
T, ABRRITE T O AN EKIc AL
NTH % (Fig. 3). %HFO 6Bl Sh b fif £ %
BXIICBELFETH Y, 205 bEHEGED
FFRLT7 X475 7 4 —&BINTE 26123
hypervascular pattern 233w Hhiz. ¥R 5.0
cm L o massive type it 11 4]+ 10 5] (91%)
{2, massive and multinodular type Ti3 1644114
#1 (88%) ic, diffuse type Tix 2L bic, Zh
# i hypervascular pattern 2338% & h 7. CHIER
RED 2 G FFPIERIc s & AR ERIC A L e b
DT, EhEh, MIkE X OHE OBEGHEME L O
RN Lo TH - 1.

Table 2 Vascular pattern and morphological classi-
fication of scintigrams on 39 cases of hepato-
cellular carcinoma

Morphological Hyper- Hypo-
classification Y:I:::ée(s)fvascular vascular U:iz.?epdre-
of scintigram pattern pattern

Simple nodular type 10 3 6 1

(mean diamater (30%) (60%) (10%)
<5.0cm)

Massive type 11 10 1 0

(mean diamater 91%) (9%)

=5.0 cm)

Massive and 16 14 1 1
multinodular type 88%) (6% (6%
Diffuse type 2 2 0 0
(100%)
Total 39 29 8 2
74%) Q1% (5%)

(a)

(b)
; [
(©

Fig. 3 A 3.0 cmé filling defect (arrow-head » ) was
shown in the anterior superior region of the
right lobe on anterior and right lateral views
of the liver scintigram (a, b). On Tc-99m
phytate liver angiograms (c), hypervascular
pattern (arrow —) was observed in that filling
defect.

Iv. = E

) FRI7ZVXA557 4 —BEERIEDN
R FBIR D 525~35%D, FIRD ©565~75%
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DI E G S T 59, RI 2#F L2354,
JIF DT MR 0 b e WIFBIIRFE Tz A S h
3, MOEELMIRE TR U Tl ik & h
59, —%, HEFIREBEETOBERETHA
FFEIAR & v RBEARE ST Y, MAFHIE L
DR 75 JEHE T2 ORREE IS U T AFBIAR ML A3
WML TWwaeD, L722-T, RI % &g
U TEfetn g & 17 13 % o s o FFBRAE I 35 13
3 MFREZFEiTE 5, LWHDOMBFRI 7 »
¥4 7574 —OFRBETH 5. —fxic Tc-99m
HSA <> Tc-99m pertechnetate 10~20 mCi % 25
CFET 2 KIEEGENPRAV LS. = ok
BTy v F O RIBEALIC AFBIARAE © &
D& 554 (hypervascular BT R) 12, fFo
TEANERE S O RTREME A < 29, Y3 T4 60
Bk 45 B (75%) ICZ DFTR&Z RS- LB|LE LT
W5,

bbb AT RIS B 191 Flic %k L T, Te-
9m 2w KF50mCiick s FRI7TLX¥4275
7 4 —fiEEE R RER, FFRRE T390
9 5296 (74 %) 12 hypervascular pattern 2338 i
Nic. ZoOEIRFME S ORELITEFEHELL, M

RO ML IR T 2 ED 1 L FEZ LR 5.

2) RO RI 7o XA 55 LICE%
E5EZ5EFIZDONT

fiF 4 o vascular pattern (Z5E#A H. 2 5 [K]
T L LT3, JWEYEM 7 vascularity oftic, i
il CRHR) DR E S LRGN O 2> 28 %
bbb, 2T, MSrMERER (simple nodular
type & massive type, HJERFED 1 flzR<) o
JHFHREREHE 204512 >V THRGE & hn % 72 (Table 3).

ZhH 09 bIEEEIRER S TIEENZ L
\» hypovascular #APETREZE L7z Dk, FALE
T ISR FE 0 1% 2.5 cm o T Hifag 1 o
BT, o 19T S i b B 2 M AR L
Wigpr LTS, 2020605 s RI 7o ¥
# 75 L T hypervascular pattern # 2 U724 0%
Bl Y, ZOWHEOFET 7.5 om (BEHE{i
20cm) TH » 7. —J5, hypovascular pattern %
S L THOFYE O T3 4.0 cm (B A {ji 3

19 % 2 5 (1982)

Table 3 Vascular pattern on RI angiography and
tumor size in 20 cases of solitary hepato-
cellular carcinoma

. No. of
Vascular pattern Mean diamater hypervascular
onRI T2 Oersye findings
angiography cases on scintigram) anogrilocgerl;?)chy

Hypervascular

pattern 13 7.5cm+2.0cm 13 (100%)
Hypovascular
pattern 7 40cm+1.5cm 6( 86%)

L5cm) THhote. WHRMITITERE 1 YLLTF T
BEFEMNDH Y, vascular pattern [3EffIC X 5K
HIfORKESITHL L ICHEL YT 5. 61T,
ROk X v 1518 5.5 cm (hypervascular pattern
DR FERERZE) LA o Kk E 9 % i
Rk 849 DR T hypervascular pattern % 5
T5LExD.

¥ 7z, hypovascular pattern #U 7 7 4o 5
B 6 PIIFABERKIRICRAEL LD T, 20
L 2HIFREGOF R 7o ¥4 25 7 ¢ — i f§
H:xBM+ 25z Lick v, hypervascular pattern
ERTLZLBHRSATWS. LEd-> THFA
ER KR O IFM O %6, bhbhofiffigkc
X hypovascular pattern #1134 <, #o vas-
cularity % 1EL < FHli+ % 72 i3 1 f4 » RI
TUXRATTT 40— 0T 50D 5.

3) FHHREBORI)—=—VIRELLTOE
E 3

Tc-99m HSA 7p & o Kt b & [RIRkIC = DT
RI 72 %4757 ¢ —fiifEikE L, ¥ B,
FrICHTHIRIE O ZWHC %A ETh 5 2 L 0'h
hotz. TIEWE, AFP 72 ¥ OUESF R & K
#X> Echo, CT ¢ & o il o0 i W20 7o Sl 1
Boe{ nwgiaic, Wy v Lz offiffih: 1T
- T hypervascular pattern # %32 ki 38
OIZLFETD. oL &, —fKENZEOHESR
TR T 5 L2WITE 5 TH S 9 A Table
1 % 7+ %5 & hypervascular pattern # % L 72314
O O X296 & % A 6, B S 2 A
fars OZWIR CHRIEZR) 11 94% TH5. =0
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flnzdkiicm<, b LLBIENHICZ okkam
iz & 576, REEIFHEE Wﬁﬂﬁ’ﬁ”\ﬂ?ﬁdﬁ &
WoTLIRETEHZ . Lo LERRIC z
mﬁﬁmmﬁuﬁﬂﬁﬁﬁﬂﬁﬁimbzﬁ%%
O L HIEOHEICH 5. B, KW -
35 X OV 75 & o B S AR 0 35 W] e iR RSV E T 1]
DEDLEEBKREFREIREVIEE, EiE0?
%%uﬁ?f7f&55 oiu&ﬁ%ﬁﬁmw

Hd B VITAENE DI X B ER] O B X
Okwﬁ4ik%<£kbftiw L7eiioT

M4ﬁumuzﬁtaw:auaé.:nfu
m&k- e 7 V.

T, JEBIOREEE RENC T D TR
%ﬁt&éi.%&b%,bhbﬂﬂﬁﬂéﬁﬁ
ORFEMERED 9 bOHF 7 & Zin LT, Kk
X DI OB EHE L TH LD LD
b Ths. = OMFHTICIE Bayes o EHI- 1V
NTHD. WEICE 2 TERET LR oFEEE
LebhELB b TidAkwas, HukLmpRic
B2 ZWROMEL H 5 BETHLTES LW
IR B

BRIGTERTIE R 191 o> 5 b i o B3 170 4]
DOF RL 7o ¥4 757 4+ —prkL% Table 4 (7R
3. hypervascular pattern # 542 Fg g &
M EFEMERYETH Y, hypovascular pattern % 5
TAHAITBENBKHETE R TS Z L3NEET
b5, Lichi>T, RGEHF o EMERER I RE L
Tk,

Z = T, hypervascular pattern #2342% )
4% A1, hypovascular pattern #5425 L9
Table 4 RI angiographic findings of 170 cases with

malignant neoplasm of the liver (July 1978-
Feb. 1981)

Malignant neoplasms No. of Hyper- Hypo-

: vascular  vascular
of the liver cases pattern pattern
ﬁepatocellu]ar carcinoma 39 29 10
(0.744) (0.256)
Cholangiocarcinoma 3 0 3
(0.000) (1.000)
Metastatic liver tumor
and other malignant 128 2 126
neoplasms (0.016) (0.984)

FhE Ae LT 5. & OICHTHIRNE, THE RIS
BT & 2 OO EMER L v D 3505
%% FhFh By, By, B3 L4 %. Tabled LV,
AF#lfadE < hypervascular pattern % 524 % MR
P (A1|B1)=0.744, hypovascular pattern # %4 3%
FesRix P (A2|B1)=0.256 Tb 5. NASFHINSKE T
hypervascular pattern 33 X {8 hypovascular pattern
FRT5MF I ZRENR P (A1|B2)=0, P (A2|B2)
=1 TH Y, EWHENFE L 2 ftho FEEEE T
1T ZFhZFh P (A1|B3)=0.016, P (A2|B3)=0.984 T
bB. LZATHI#HETT® 5 £ T, iFRI
TYXA ST T 4 —ERATURIBRS3ET A6
HRFNS64E 2 H £ ToWiM o 2EC 35 1 2 iFEMEE
BOTRERCC R Ak e R 2 LERH B 5, Zh
FEHLOTEELW. L LZEOTHRITIERIC
o & XA E T, J@J[S%\+z112%,,,r»o> 5
AR D LIz, Lo T, 2H
O FFEEMENESS O FE & = O THAH IS E S 2
ZTHELTYL, BwErrhirrkaE<nn
bivd. FZ T bH LWIBFS4ED N DEER
FF—2BEFMLE Y. 2hICX B L, IFFIS4E
LAERTIC 313 5 Il o M A I X 5 R TREK
313,886 AT 5. 7 DRI AT (B1) 1,666
A, MM (B2) 93 N, #nfb kT & Z ofh
OFEME GRS (Bs) 12,127 ATh 5. LI ->T,
P (B1)=0.120, P (B2)=0.007, P (B3)=0.873 % %}
3. ZOMEPRSHEICB I 2RO LRTH
Y, FEFIAE O WIRTZIEFIS34E 7 H 2 6 EFNS64E
2HETTHS0 D, BEICE 2, ficiEfnss
4R, SSEEF L ONSOLEIC B 1T BT O LFE R
VETHD. ENREDOLZABRZHOMT LR
MBZLNTERW. F0OkY, FETLED
WEFNS4E DR Z, JEFIED YU FHIMIC B T
5 2E o T EMEIC X 5RO R AR
L) LLLD.

5%5L, WRI7UXA 757 4 —%MlT
LT hypervascular pattern % 53 % KB4 238
BENGE, OGN TH 5 HER
(% HER) P (Bi|A) 3 kAIc L v 0.864 L3k 5
ha.
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P(Bi|A1) = }’iBl)-P(Allsl)”
2 P(B)-P(A1|B)

_ 0.120x0.744
0.120x 0.744+0.007 x 0+0.873 x 0.016

—0.864

+7bbH, AFP i, Echo, CT 7 ¥ OoIpilEH
D g WEIT AT & oW T & BRI 86.4Y
EEZXB. L, KBS OKESITY
FE30em Ll EATFHIT A DA,

V. & @

Tc-99m phytate i X 2 fF Rl 7 o ¥4 "5 7 4
— i O BRI R A L 7.

(1) KEFFY v F 77 L KABIC B T % R
B 75 T TEYE O BhfE  (vascular pattern) % FFAfi+
3 LTHME S ETHB.

(2) vascular pattern |3y H 27 7 JEE 45 Y
A L offic, MM KGR OKE S, BIOF
WEEEALD 2 > OB EEE Z 1T 5.

(3) JiFmmpass39f o 5 v 749 i< hypervascular
pattern 234 5, # DO /NEHERE 3.0cm TH
St Y v F 25 AKIEG O F R A 5.5 cm
VL EDBiA1213 84 % D ek T hypervascular patt-
ern #5395,

(4 FAZESL KR O IR E, T H 5 7

®HIZAH: Tt hypovascular pattern # 5. L 03y,

%o vascularity #IEL < #4572 »icix, #%
WO RL 7 o X425 7 4 — 2B PR 5
VERD 5.

(5) AERFMMEO R 7V —=v 7k LT
ERATEY, T v FoRIEMG A hypervascular
pattern % B+ 2 A I CTH S L 52D
FER1386.4% LT SN B,

72 L, Z OFERE T AR O FiTEEE 2 0.120
(BBFNS4EN DBRER G X W ) & Laofic
HBHOT, Kk I LICTOHNHEREHEL,

19 % 2 5 (1982)

FRIC X - TR Z & OREHER &5k 2 LD
bo.

T DRSO T O —IRiE H54000] H AR P EBUR AR 2
LSITRNWTHELE.

T B THV 7o B KSR S S = R B SCRAEB R
CEL BRSO EERT 5.
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Summary

Clinical Significance of Tc-99m Colloid Liver Angiography
for the Diagnosis of Hepatocellular Carcinoma

Ikuo OpaNo, Kunio SAkAI and Hiroo SUEYAMA

Department of Radiology, Niigata University School of Medicine, Niigata City, Japan

Tc-99m phytate liver angiography was accom-
plished in 191 cases with focal liver disease at the
same time of performing conventional liver scinti-
graphy from July 1978 to Feb. 1981. This simple
method was considered to be useful to appreciate
tumor vascularity in the liver, which was shown as
dynamic radioactivity in the defect of the liver
scintigram.

Hypervascular pattern was defined as a high-
radioactivity on the arterial phase of RI angio-
graphy, which corresponded to the filling defect
on the static liver scintigram. This pattern was
influenced by three factors, i.e. pathological
vascularization of the tumor, size of the filling
defect and position of the defect in the liver.

In 29 cases (74 %) of 39 hepatocellular carcinoma,
hypervascular pattern was observed. When mean
diameter of defect was more than 5.5 cm on liver
scintigram, it was supposed that hypervascular
pattern should be observed in probability of 84 %.
The smallest mean diameter of defect in which this
pattern was seen was 3.0 cm. When a filling defect
was situated at the posterior region of the right
lobe of the liver, it was sometimes difficult to
appreciate the vascular pattern. Tc-99m phytate
liver angiography was considered to be a useful
method for screening hepatocellular carcinoma.

Key words: Tc-99m colloid liver angiography,
hypervascular pattern, hypovascular pattern,
hepatocellular carcinoma
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