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Abstract

Clinical Features and Treatment Outcome of Advanced Hepatocellular Carcinoma
with Inferior Vena Caval Invasion or Atrial Tumor Thrombus

Seung Up Kim, M.D.,, Yu Ri Kim, M.D.", Do Young Kim, M.D."*’,
Ja Kyung Kim, M.D."**, Hyun Woong Lee, M.D."**, Beom Kyung Kim, M.D.,
Kwang Hyub Han, M.D.l’z"", Chae Yoon Chon, M.D.l’z’s, Young Myoung Moon, M.D.]m,
Sang Hoon Ahn, M.D."*

Department of Internal Medicine', Yonsei Liver Cancer Study Groupz,
Liver Cirrhosis Clinical Research Center’, Yonsei University College of Medicine, Seoul, Korea

Background/Aims: Hepatocellular carcinoma (HCC) with an extension to the inferior vena cava (IVC) or
right atrium is uncommon, and its prognosis remains unclear due to the few case reports. In order to elucidate
the natural history and treatment outcome, this study investigated advanced HCC patients with an IVC
invasion or atrial tumor thrombus. Methods: Between November 1987 and June 2004, a total of 41 patients
were diagnosed as having HCC with IVC or right atrial involvement using the new imaging technmques
including a two-dimensional echocardiography. Those patients were stratified into the untreated ‘control group’
(n=17) and ‘treated group’ (n=24). The clinical features, treatment outcome and prognosis including patient
survival were analyzed. Results: The mean age of the total patients was 55 years (male:female, 33:8). The
most common cause of HCC was a hepatitis B virus infection (85.4%), followed by a hepatitis C virus infection
(749%). According to the Child-Pugh classification, 24 patients were Child-Pugh class A (585%), 15 were
Child-Pugh class B (36.6%), and 2 were Child-Pugh class C (4.9%). Lung metastases were identified in 10
patients (24.5%). The treatment modalities of the treated group included 11 systemic chemotherapy regimens
(5-FU and cisplatin), 10 transarterial chemotherapy regimens, 2 chemoradiation procedures and 1 hepatic
resection. The overall survival was 3.0 months (range, 1-29 months). The 6 month survival rate was 23.5%
(4/17) in the control group and 29.2% (7/24) in the treated group. The 12 months survival rate was 0% (0/17)
and 25.0% (6/24), respectively. Independent prognostic factor affecting the survival was whether or not any
treatment had been carried out. Conclusions: Although the prognosis of advanced HCC with IVC invasion or
a right atrial tumor thrombi is poor, treatment might improve the survival rate. (Korean ] Hepatol 2007;13:
387-395)
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Table 1. Clinical Characteristics of Patients at the Time of Diagnosis.

Control Group Treated Group Total Pvalue
n=17 (%) n=24 (%) n=41 (%)
Sex
Male 14/17 (82.4) 19724 (79.2) 33/41 (80.5) 0.800
Female 3/17 (176) 5/24 (20.8) 8/41 (195)
Age (vears) 5011159 594186 5551128 0.019
Etiology
HBYV infection 13/17 (76.5) 22/24 (91.6) 35/41 (85.4) 0.471
HCV infection 2/17 (1171 1/24 (4.2) 3/41 (7.4)
alcohol V17 (59) 0/24 (0) 1/41 (2.4)
Unknown V17 (59 1/24 (4.2) 2/41 (4.8)
Symptoms at diagnosis
Abdominal pain 4/17 (23.5) 5/24 (20.8) 9/41 (21.9) 0.520
Abdominal dstension /17 (29.4) 4/24 (16.7) 9/41 (21.9)
Asymptomatic 2/17 (117 4/24 (16.7) 6/41 (14.7)
General weakness 2/17 (11.8) 3/24 (12.5) 5/41 (12.2)
Palpable mass 0/17 (0) 3/24 (125) 3/41 (7.3)
Dyspnea, DOE 0/17 (0) 2/24 (83) 2/41 (4.9)
Hematemesis 1/17 (5.9) 1/24 (4.1) 2/41 (4.8)
Hemoptysis 1/17 (5.9) 0/24 () 1741 (2.4)
Lower leg edema 0/17 (0) 1/24 (42) 1/41 (2.5)
Lower leg numbness 1/17 (59 0/24 0) 1/41 (25)
Anorexia 1/17 (5.9) 0/24 (O 1/41 (25)
Chest discomfort 017 (O 1/24 (42) 1/41 (24)

HBV, hepatitis B virus; HCV, hepatitis C virus, DOE, dyspnea on exertion.
Quantitative variables were expressed as mean* standard deviation
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Table 2. Comparison of Laboratory Findings between Control Group and Treated Group.

Control Group Treated Group Total Pvalue
n=17 (%) n=24 (%) n=41 (%)
Laboratory findings
Albumin (g/dL) 3.0F05 33%04 32705 0.090
AST (IU/L) 2775+1504.8 8.2767.9 164.9+337.3 0.072
ALT (IU/L) 122912345 47.3+28.3 78711545 0.124
PT (sec) 142128 13.8£1.7 140+22 0.603
T. bilirubin (mg/dL) 31+24 1.3708 21719 0.051
ALP (IU/L) 242.2+2074 20741845 205011494 0.182
AFP (ng/mL) 6,832.9710,802.2 11,521.8+17,8388.9 9,646.2715,460.2 0.354
Child-Pugh class 0.162
A 817 (47.0) 16/24 (66.6) 24/41 (585)
B /17 (41.2) 8/24 (33.4) 15/41 (36.6)
C 2/17 (11.8) 0/24 (0.0 2/41 (4.9)
Ascites 0.463
None 517 (294) 8/24 (33.3) 13/41 (31.7)
Moderate 10/17 (58.8) 10/24 (41.7) 20/41 (48.8)
Large 2/17 (11.8) 6/24 (25.0) 8/41 (19.5)
Okuda’s stage 0.573
I 2/17 (11.8) 2/24 (83) 4/41 (9.8)
It 11/17 64.7) 19/24 (79.2) 30741 (73.1)
I 4/17 (235) 3/24 (125) 7/41 (17.1)

AST, aspartate transaminase; ALT, alanine transaminase; PT, prothrombin time: T. bilirubin, total bilirubin:

ALP, alkaline phosphatase; AFP, alpha-feto protein.

Quantitative variables were expressed as mean -tstandard deviation
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Table 3. Comparison of Tumor Factors between Control Group and Treated Group.

Control Group Treated Group Total Pvalue
n=17 (%) n=24 (%) n=41 (%)
Number of tumor 0.051
1 11/17 (64.7) 6/24 (25.0) 17/41 (415)
2 1/17 (5.9) 3/24 (12.5) 4/41 (9.7
Multiple (=3) 3/17 (176) 4/24 (16.7) 7/41 (17.1)
Diffuse 2/17 (11.8) 11/24 (45.8) 13/41 (31.7)
Tumor size*
<2 cm 2/17 (11.8) 0/24 (0) 2/41 (49) 0.085
=22 cm 15/17 (83.2) 24/24 (100) 39/41 (9%.1)
<50% 14/17 (82.4) 13/24 (54.1) 27/41 (65.9) 0.061
>50% 3/17 (17.6) 11/24 (45.9) 14/41 (34.1)
Portal vein thrombosis 917 (52.9) 13/24 (54.1) 22/41 (53.7) 0.087
Bile duct involvement /17 (5.9 0/24 () 1/41 (2.4) 0.229
Extrahepatic metastasis 4/17 (235) 6/24 (25) 10/41 (245) 0914

Tumor size™ is expressed in c¢m or percent of total liver tissue.
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Table 5. Causes of Mortality

Control Group Treated Group Total

n=17 (%) n=24 (%) n=41 (%)
Disease progression 1/17 (5.9) 3/24 (12.5) 4/41 (9.7)
Hepatic failure 4/17 (235) 3/24 (125) 7/41 (17.1)
Upper gastrointestinal bleeding 0/17 (0) 3/24 (125) 3/41 (7.3)
Heptic encephalopathy 0/17 () 3/24 (125) 3/41 (7.3)
Cardiac problems 2/17 (11.7) 0/24 (0) 2/41 (4.9)
Hepatic rupture 1/17 (5.9) 1/24 (4.2) 2/41 (4.9)
Pulmonary embolism 1/17 (5.9) 0/24 (0) 1/41 (2.5)
Pneumonia 0/17 (0 1/24 (4.2) 1/41 (24)
Unknown 8/17 (47.1) 10/24 (41.6) 18/41 (44.0)

Median survival
Y Control group : 2.0 (1.0~11.0}

Treated group : 4.0 (1.0~29.0)

E 0.8
E : “E P-value = 0.029 (log rank test)
5
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Figure 1. Survival of patients with
advanced HCC with IVC invasion or
atrial tumor thrombus.

A THP=0.029, P=0.037).

CES]

-
Ir
@
X
=

e
>,
>
ku
{0

T

z
kg r& i lo =
w2

ozt
e -
lo,

i

o ¢
r ol E; -
Do = B o
o in g
L 1)
=T
=~
od 19
o oz

tr
R
Ol
2
~

]

i
-z
g
olN

ox o
2 i
4
=2
2 o
o2

ri



Seung Up Kim, et al. Hepatoceliular carcinoma with inferior vena caval invasion

S iﬂwﬁmwmo%_@ﬁﬂﬂﬂ%ﬂ??&o_aaﬁe%%ﬂr TR B o Y =T F oW -
F T p BT g P BT R By P s Ty TRTEE 5 TR
& ﬂﬂmmmw%ﬁiﬂis1ﬂaﬂxﬁ%@uﬁm%?g WOM%EBC% foom Mo 2o &
= oA o T BN gy BT AR Nlo DR I N CNTRE Rl oy
F oM T oy TR N Tg@ERTETT O FPPogw T FTTT oo kg
Taw o N T m 3 Z 9 2 = = o [ A2 9 ki
~ = iMlﬂlE@MﬁolL_ﬂExﬂloiﬂlﬂofﬂoﬁﬁ mnmﬂi.{ n_wmAlmeimL.w ﬂoﬂ%wﬁﬂxm&%
= A T I = < ey D G N 7 = - R
= < o = Ny B2 — LN = =2 oA - a0 R <R E
‘ f: = o o ~ _ on B — ; B X e o
SLE iR el tovatey FEEIGE ik ra”
ST EmdS Tt eI agrongadieanr® Bae T 8 d¥aoNoa
o — K ' —= " OREOX
A,u;wm%mwi1“%%%%&&%@H%WW%W%Q% s TIoe S ®gpmE
— » o= 7 Homo o= T ) jro fe) ]
R R mﬂmﬁ%%gde%aolﬂr.%wmwmm P T T, wWaTFD oS
P@ﬂﬂgﬂo HLCIAT ‘.I.._\rnm_lwArouTﬁu ﬂﬂo,]LlﬁuL_smﬂm =% o o= 2 }L}Mmm_wﬂﬂl
N ﬁmﬂoﬂ =T Jo OV R0 g o T Mo ML B o % 7 Qe e LT mﬂr_ymo?%@r%
R e A Pl SR T = G R e =0
ﬂaﬂgM%i%ﬂ%@ow%fr%,ﬁklﬂﬁﬁiﬂm%ﬁrl O R I I R
NI I = R NI R = b .8 vl oy o 2k [P A
RN il A o I IV B I G M
— Iy =0 - =0 o - N @ L s | — N No =0
wwﬂ%drwumx«cd%xwmcrwwmﬂ%ﬂdu 7Eng@mMztmohwa@%Eﬂu%uﬂ 2o %
M T BN ot e T B T R RN roe S SR P = e S B L I = T I S e
F MRl edBe T e R e EEEd BT EM R o HEETE H R T T
W ﬂmgﬂiﬂWriﬁwﬁ%ﬁﬁﬂﬁ%%ﬂ%%n,aal T oo T T T MY 2T N N
T uo%%gm,xaoog.ﬂsoﬁﬂ%ugﬂouﬂnLnﬁﬂwjmﬂ imoztkaﬂoﬁumﬂt/oﬂﬂ%u@
e S "R o~ o B % Y oy o © R T~ Ry O TRV - S TSl
= Em{ iml,l,a <o oM T Tl T = TR o 2 oo ol o o oo PN g, 9 N
= I M) T oo oy T ,m.&maimgm eI W 2o o P
e _aﬂlulo ,ﬂMxogamnAoﬁa o o 75 = mmOnMov, g ol mﬂﬁlroodlw#mn.% mldoﬂlmﬂ
= = = = y ol v~ o - . & AP e Lo = lr_ﬂﬂﬂmv/oE X2
L W e RE ey T Bdw oy gk M TR S P m T g = WX
L TParedar e iR lTTLe g0t xgoifPanfo8SRal
= f —_ 1 oy ~
h o — ® T =T ._%owi} =5 = B ™ __L%anﬁbﬂx,_ﬂligsdrharﬁ
<k —_ K oy o OT,UF BE 2o © oy N Ao o X o = N o 7 = I A
T Es i s Il s iR ST ET gV ST bRs TF D
o R e ® TR T2y O Lo w o Ty T SF T s
mﬂdlmmllrmﬂLEQﬂhﬂ/lAT&mEoéEmc@.rZ%AﬂMﬂ.M o ,aFLoﬂL;o]f],ﬂlE%MooFMoﬂl
oo X° < B { 9 AN X N2 oy B R 9T S 2 A e M hX
myiurmmﬂwwo%‘iT%ﬁ%wn,@rm@muwa__mﬁ e g g BN L
M%ﬂ?ﬂai%ﬂb%l%%%Hmﬂﬂﬂu%qm? camETasvEral =
R i O T TS I R I T s Rl Ll )
om B EBER G U WT W g OB P T TERTIR PRy T T
e e 2P e LT e ®TT ode Ly T Y T A A RN TSR B
— o —_ - = —_— - o
N A E T EE - Mo R TR ERT o 2R ?u_xlor7iﬁﬂo$%iztmro).ﬁﬁ
R FToobop o B ST = g T om OV e S~ R ORD o o m R0 N & G0 ol
B T A I ST (O g I me ey v E T o - 2
S ) o PR RO SH IR T PR ERARPRET N R E TP
Rl ST R TN T PSS T R W U ST T oo BB W N TRT S AW

- 393 -



-

1

CS]

o

H249) 2

1

15

A

Lo
o

of

StE(Al H 13 A M 3 3 2007

st7i

=2
)

e

2. Montalto G, Cervello M, Giannitrapani L, Dantona T,

M%%&gw_%ﬂ.mw%ﬂ%mo%mﬁmoej&ﬁ@Mq o =EL3
) = I — — —_— s = D
‘,FL_IIUIOQMWEZ.WO%Z]AE@CTQWOA&‘WWZIQ_.C»X_.__._._Lfﬂ.wglvmp;o_j T mmmL
7_.w=_wr/omo,ﬁ4%htwuﬂwﬂ;oﬁo_bnhiwaﬂowaéﬂo = Mmmm
e B SCHIC U - o N N 2 2
i i) LA N <t T O0R =
e R R L = - o ol R s =
S B R T I ol = T Rt S i EcT2
R BeERY v xR AT e Moy oy | T ALY
Mo FE oL N BT~ =SS PR = | = §3%8°
<F = =0 = TE o :.L7,moo. o 3 RS DT 5
e SR NTTEe AT m O s gAY Wy W Zi&E
E I R R B Rl S ho SEzcs
I RO - T I S I T - oo Elsisg
PR F T L0 EE Y ESERTELN g | W S5 7
Liﬁﬂ),ﬂi.(oﬂaoumM_/L_xod.WmooTaauo}ﬁa iy - 845
momm&%%]r.mowmwo%w%ﬂﬂﬂn/u(é%Eay% . TIicd
- 1 e R = RN E PR e 7 pald S8 g 8™
TR g %cmmouohmowﬂg_?wﬂ_xw 53 Ex 523
ﬂA_I\_| L.U,WONA,W/LT d_ﬂnnzyAZL IR | ‘WZL o ~ L Umm
wEI LS WM SRT ST el EW kS ey Y $2gR o
XN o SEE T E RS Wz,&ﬂumﬂ%éaw 3 =% 5y %
= ¢ . S . - T % 2 .E
m_ogﬂarﬁmnﬂﬁ%m/ﬂzuJﬁol,wr%%ﬂﬂwwmoxﬁx W o SEEEE
WEHRpp I Dl dErwsEhaseany | oy Slal il
TRIT T O FTANECIFE IO QRN BT RROER | TR =
Tl KMy H e X EE NG AT R WL K o ' o
wy‘,]ﬂﬂq‘xﬂ% mT“MMEﬁu{ﬂE@oo#aﬁﬁmm&r.ﬂoﬂo%ﬂ oﬁd.d;._maﬁrom
— —_ o floutl — - 0~
wm7oaa%bcﬂdv.1rﬂ%mﬂrﬂoﬁﬂr %A.Mooﬁoemmmwx IE e g OF o
xnouiﬂom_?gr]_/_Moxozhﬂ%ﬂn%mmﬂrwrﬁﬂﬂ7% 0o ool
a8 a0 O ) N " = T — [ —_ e~ Y
M BeH T BB g TENRT g g o R K ol
T T Wm0 Fg Coxowm MY e sl g B oge o "o O %o
R e dzgePiogbgra o Tar)  ®F oo XTT
dp N T X O wm o Ok ﬂ_OII_,_AIL.],oI]ATk oE]ﬂZE J.OLuﬂH‘_to_
' < o o <R A 2y X9 g N A s T XN I )
HXTT o P TxBmal PoxBrypyaPly P . T O S
_ = o =y . 5 S e T oo, = X 2 o ol R —~
AT = Eo .AT F ot )] 1__va fils} ‘mL oy Lf OME LE; 0 — ° ;o_ . W fl A.i fifs} ‘NL NIV QH X =
- N A SR B . B~ ol R U s gy CORTE T (=2
owai@lhfﬂmmﬂﬁa bo g X muo¢ﬂo ﬂﬂyﬁﬂu ~ o L E
o T Wy = e o
GO S 5 o B T L B S TX T o S o oo 2, %k
X ~ Jo W% L pH KD %0 o X R 1 ;W W = Xoom o~ oo Y
Py s XEXF TR AN LT owl Ewl e R T E R o
mmmﬂ_owﬁ]mw%@ﬂ%ﬁ%wjmArﬁioﬂuﬂofﬁﬂ%oa% oo B TR
o (T T o oz " =0 —~ 9 ' —_ o [ ¥ —_— "
e T R O R D A R R T
%mgl,@x <QH@JJ¢%%4: TR il m_xmoﬂpnmtﬂ
27ur§_iﬁﬂ%}ﬂmuﬁlﬁﬁuﬂ.ﬂ%f%d%w L EFE T
WX T oo ol A x N O g e RN o B g = g
= e X T R ow W BT OB U o oW B oW omy o ol R T ™ I B Ko o

Terranova A, Castagnetta LA. Epidemiology, risk factors,
and natural history of hepatocellular carcinoma. Ann N 'Y

- 394 -

B

S

1o A

PARE: )
g

01987 1195

L AE

1

°
ot

20041 64744 AATH



Acad Sci 2002,963:13-20.

. National Cancer Center, Korea Central Cancer Registry.
http://www.ncc.re.kr.

. Fujisaki M, Kurihara E, Kikuchi K, Nishikawa K, Uematsu
Y. Hepatocellular carcinoma with thrombus extending into
the right atrium: report of a successful resection with the
use of cardiopulmonary bypass. Surgery 1991;109:214-219.
. Masaki N, Hayashi S, Maruyama T, Okabe 11, Matsukawa
M, Unno ] et al. Marked clinical improvement in patients
with hepatocellular carcinoma by surgical removal of
extended tumor mass in right atrium and pulmonary
arteries. Cancer Chemother Pharmacol 1994;33(Suppl):7-11.
. Park JW. Practice guidline for diagnosis and treatment of
hepatocellular carcinoma. Korean ] Hepatol 2004;10:88-98.
. Okuda K, Ohtsuki T, Obata H, Tomimatsu M, Okazaki N,
Hasegawa H, et al. Natural history of hepatocellular
carcinoma and prognosis in relation to treatment. Study of
850 patients. Cancer 1985,56:918-928.

. Korean Liver Cancer Study Group. The general rules for
the study of primary liver cancer. June 2007, 3rd ed. Seoul:
Jin Publishing Co. 2007:12.

10.

11.

12.

- 395 -

Zad o 92l sihEY F&EE Bole HMELS

. Barasch E, Frazier O, Silberman H, Shannon R, Wilansky

S. Left atrial metastasis from hepatocellular carcinoma: a
case report. ] Am Soc Echocardiogr 1994;7:574-579.
Hurst JR. The heart, 5th ed. New York: McGraw-1ill,
1982;1415.

Chang JY, Ka WS, Chao TY, Liu TW, Chuang TR, Chen
LT. Hepatocellular carcinoma with intra-atrial tumor
thrombi. A report of three cases responsive to thalidomide
treatment and literature review. Oncology 2004,67:320-326.
Ishiko T, Doi K, Beppu T, Hirota M, Ogawa M. A case
report of advanced huge hepatocellular carcinoma (HCC)
accompanied by tumor embolism to the inferior caval vein
(Vv 3) that was treated with surgical extended right
lobectomy after multimodal therapy. Gan To Kagaku
Ryoho 2002:29:2416-2420.

. Kotani E, Kiuchi K, Takayama M, Takano T, Tabata M,

Aramaki T, Kawamata H. Effectiveness of transcoronary
chemoembolization for metastatic right ventricular tumor
derived from hepatocellular carcinoma. Chest 2000;117:287-
289,



