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- Hypertension

- Liver cirrhosis

- Tumor size > 5 cm

- Tumor protrusion from liver surface

- Vascular thrombosis

- Extrahepatic invasion
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Fig.1 Possible mechanism of spontaneous rupture of hepatocellular carcinoma (HCC)*
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Imaging diagnosis
- Abdominal ultrasound (US)
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Fig. 2 CEUS diagnosis for ruptured HCC?
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A. Gray scale ultrasonography demonstrated a lesion closed to S5 gallbladder bed (arrow head)
Contrast-enhanced ultrasonography (CEUS) using the re-injection method with Sonazoid in the post-
vascular phase showed pulsating active bleeding as extravasation of microbubble (arrow) from this

lesion (arrow head) in the abdominal cavity

- Triple phase CT liver
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2. Discontinuity of tumor /liver capsule (enucleation sign) fio fin1suanues HCC W1u liver capsule
enucleation sign azUsznaulume low attenuated mass $2ufU peripheral rim enhancement way focal
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5. Active extravasation of contrast material Usuaniniin1ag active bleeding 3sazaislunissndulalisu
Snwlnesenu

6. High attenuated contrast with in hematoma at rupture site N33l contrast aiﬂu hematoma Iﬂay"] fiu

rupture site
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Fig. 4 Active extravasation in arterial phase
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Fig. 5 Portal phase CT scan shows a hypoattenuating mass with peripheral, subtle rim enhancement (arrows)
and a marginal discontinuity (open arrow) in the caudate lobe of the liver. the phenomenon might present as

an enucleated orbital globe, lesser sac hematoma®

- MR
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- Angiogram®
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1. Active extravasation 184 contrast 910 HCC
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Fig. 6 Active extravasation of contrast media from tumor®

Fig. 7 Sentinel vessel*

Fie.8 Hypovascular area (blacked arrow), Delayed dot (white arrow) *
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NM33NYINTUANVBY HCC (Management in rupture HCC)
Fupaunssnsneiudaladuasiseey fe
1. mssnwnlussezusnaznilnisuanued HCC (Immediate Treatment)

2. m3dnwlunends ndniigUiesendInainnisuan ¥8s HCC (Definite treatment)

o msinwiluszzusnuueiinisuanves HCC (mmediate Treatment)
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2. Emergency hemostasis
Foustlunsfansanvih Emersency hemostasis® 2 I
1) ferms wieeinisuans msiidensensgiweiias (ongoing bleed) uiiinagldidunis resuscitation ag1a
INEaNaLaY YU persistent tachycardia and hypotension, persistent oliguria and decreasing of
Hematocrit on serial examination
2) Hnangiuansadiladenanatian1iz ongoing bleed LAl wWu contrast extravasation, high attenuated
contrast in perihepatic hematoma

@

Hemostasis techniques ﬁ%a’m%’%mﬁ
- Transarterial embolization (TAE)***
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Fovuitddayuosnisrin TAE ABiiN159AFUYEY main portal vein Fansvin TAE Iuéﬂaaﬂduﬁazﬁﬂﬁl,ﬁm
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Y94 portal vein Ssweamnsayin TAE 1o

naunIndauraInsvi TAE finuldesfie Post TAE Syndrome wuldiuszana Sesas 26-85 dsaxilonnis
Usznaulude 1dge ututfes endeu waxdl liver enzyme ity omssndtunielu 12 dUami amzunsndeoud
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Table 1 Result of transarterial embolization for ruptured hepatocellular carcinoma in the acute phase

Sample Success | Liver failure In-hospital 30-Day
Source Size of tumor, cm
size rate, % rate, % mortality rate, % | mortality, %

Nouchi t al 1984 4 NA 75 NA 25 NA
Sato et al 1985 6 NA 100 333 NA 16.7
Chen et al 1986 3 NA 100 NA 0 NA
Hsieh et al 1987 17 NA 100 11.8 NA 29.4
Okazaki et al 1991 38 NA 100 26.3 NA 36.8
Corr et al 1993 15 Mean, 9 (range, 3-12) 53 13.3 NA 22.2
Ngan et al 1998 33 Median, 12 (range, 3-32) 97 27.3 NA 36.4
Castells et al 2001 7 NA 100 NA 28.5 NA
Lui et al 2001 a2 NA 83 29 NA 36
Leung et al 2002 31 Mean, 9.8 (3-23) 100 19 NA 26

Perihepatic packing
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Absolute alcohol injection
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- Hepatic artery ligation
HCC 1#3u blood supply 910 hepatic artery LHuvdn fstiuilefing rupture HCC MsyNVogaLdUIGen
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- Radiofrequency ablation (RFA)
Cheung wagAfy™ 51891UNANSYI surgical hemostasis by intraoperative RFA Tugtg 19 578 wui
#1130 stop bleeding 19 18/19 Tay 14/19 s1wlasnw definitive treatment ¢ liver resection %1 RFA Hu
madonuilemndewh surgical hemostasis uidtliifisteauds disease free survival (DFS) and overall survival

(0s) Tughenguillagany

ms¥nwlunendsaniifiesendinannisuanves HCC (Definite treatment)

mssdadudiliieu HCC Aumneeniiodndunuviadervesiiiefilonaneuinain HCC Fanas
frsahdaauemnannsarddaiesensentdimunls winungquiudlenaiiagd tumor recurrence in
peritoneal cavity $ingend1unAininnss tumor rupture fAinu uinndeyanatssenunuitmnausordneie
seneeniavunldgenld survival outcome FlndiAeaiu non-rupture HCC Tnsnonuuamanssneididuaosuuy

- Surgical approach
One stage emergency liver resection (OSELR)
Stage liver resection (SLR) lumsuanmstindindusnvhanendsanndifiaesendinainnissnussozusnuda

- TACE alone

1. One stage emergency liver resection (OSELR)
Juisnanunsaviudenls wassidnerfeusenliniouiu uifiiefidesgniidnduesntiadng sadld
szgrlIaIiAuIY insaniien Sidensenludesioteynow wagdeudeidentiudnseninsiwin suutansideiiiedu
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2. Stage liver resection (SLR)

Tutagdunisisdiawuy SLR Igsunsuuzilnidenuuimstunnty Wesanwuinmsseldnsinauvesiu
L.L.agi'wmmmrﬁﬂwﬂyuaﬂWwwé’qmﬂmnmnsum HCC anansaandnsnsdediavdindnls ndaifieedosas 0-9 e
W3gULEuiU OSELR? $1891U@UsnANUIN 1-yr, 3-yr Uag 5-yr survival d5p8ay 54-100, 21-48 Lag 15-21%
audy wenanig laiennaldvinnsnsiaduduainnisasianeded wu CT vide MRI WleUsyidiu tumor status
uazaununsinldRTy lufuwessrernaniivmnzadlunsingn SLR Silifidoyataialnefisssinanaded 10-
126 Fututuanmnisitusvediaeidundn2

3. TACE alone without liver resection

NTIBUTY Lee wazAm® wudgUae rupture HCC flasunssneilag TACE 1Ju Definitive treatment
wirhazdssduudrinidosenanansardinld wigielianmnsordalddemamanmeiiusame i survival fiduniy
Q{Jwﬁlé’%miﬁﬂ liver resection agadmaw Tneg TACE alone &l 1-yr, 5-yr OS $asaz 40, 0 pwd iy dlodleusu

Liver resection 7l 1-yr, 5-yr OS Sewag 88.5, 55.2 Aua1nU Feimuuanaiuegsliteezdfny P < 0.001
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Fig. 9 Comparison of overall survival between the staged hepatectomy eroup and the transarterial

chemoembolization (TACE)-alone with resectable tumor group

Liver transplantation
WI8391ndUae Rupture HCC Sianudeaiiagiiin peritoneal implantation gennau 3ghiasnwdienisHien
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Prognosis and survival
Prognosis in immediate treatment
Msuanves HCC Tamdiniudlagasaiusanmadedinvesiiaelulsmetunad Jovay 25-75 TnsAnwm
Haduddnyfetesiuneinsalsadl HCC winudutheazfivieus msfnwiainnatey senunuiiadeiiedes
funanssnung?> 22 1gun
- Multiple tumor
- Prolong INR
- Bilirubin level >2.92 mg/dl
- Hypovolemic shock
- Treatment procedure
Feladuse q annsaesureldswioluil $1uau tumor Fimnuansdanisadulsaitlin nanssnungeuliily
A8 LUULAEIAUAIUDY INR tag bilirubin %ﬂﬁuaﬂamazmiﬁmumawaaﬁmﬁaﬁﬁwqa Usuanimsiauvessiulia
fianudemwesnnriunemundinmsine wenedenduhlisurndeniilinshnuvesiusgas aludens
Tideamaunu Fauduiadedfauemensallsafiugas uasvhefiganisidennisine lunduidenmsdnwiwuy
Uspduussaesindunduiifiaedianmusegués dafunansinuiinaglad warlunmssdwgithefianimasns
wlauss MIvhemesdiud wagldsunssnufimanzeay W TAE udmnusienisdnenteusen deuinanissnwii

MNI

Prognosis in definitive treatment

Tuudr048nT1N1350ATINTEELE1IVOS rupture HCC Aoki wagay? rearumsnunludUlsduiuuinni
1,000 immmizmmﬁﬂu Wiguiigu OS seningtie rupture HCC fugUae non-rupture HCC wudngUae rupture
HCC & OS guﬂiwasmﬁﬁaﬁﬁzymaﬁa Inegtienau rupture HCC agdl 1-yr, 5-yr OS Wusewag 41.3, 13.3 dlewdieu
flunga non-rupture HCC fifl 1-yr, 5-yr OS wihiuSewas 84.1, 45.8 Inedidopzdfgnieans P< 0.001 aeglsinu
Yeh waganz? 19518911 OS v8eiflae rupture HCC TGS UMSHGR Liver resection @159 isuifugtas non-
rupture HCC #iléun1susniui WuIEUY rupture HCC 31 OS &unin non-rupture HCC uslaifivdAgyneadin
ne Tufengu rupture HCC aedl 1-yr, 5-yr OS Wufaeag 54.2, 21.2 Wieuiu non-rupture OS winiu Sewaz 72.1,
33.9 AndeyatesunanladingUie rupture HCC finsIN35endinsyezend Weandn non-rupture HCC wnusily

HUaeRlisun1sHeR liver resection @59 survival rate @191UuANA19370 non-rupture HCC aniin
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Peritoneal metastasis
NTBNUTDY Lee wazaniz®! lvhmanudeyauuudoundaiieiSeuiieusnsnisedsen wagn1snszane
2 o A ' o A = ! 2 o o < PN 1 b
Yot seluidaydewinssenitihenimunnuarliunnvaszieiu wuhdnsnseatsvessselunideydesiies
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Patients With Spontaneous Ruptured HCC

!

l— Acute Treatment and Triage ——l

Hemodynamically Stable Hemodynamically Unstable

Conservative Treatment: Resuscitation

Stabilization; Hemostasis Procedure

Close Monitoring;

Correct Coagulopathy
TAE: Open Surgery: Emergency Liver
Expertise Available; Perihepatic Packing; Resection: _
Portal Vein Patent; [—| Suture Plication; Small and Easily
Reasonable Liver Aicohol Injection; Accessible Tumor;
Function HAL Noncirrhotic Liver

»| Hemostasis

!

Assessment of Liver Function
Staging of HCC

! !

Staged Liver Resection for Palliative Treatment
Resectable HCC

Fig. 10 Treatment of patients with spontaneous ruptured HCC. HAL indicates hepatic artery ligation; TAE ,

transarterial embolization?
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