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Abstract This study reviewed 84 patients with ruptured hepatocellular carcinoma (HCC) who were treated at Chonburi

Hospital during 2006-2012. There were 72 males and 12 females. In acute management, 52 were treated conservatively,

23 were treated by transarterial embolization (TAE), 5 were treated by surgery followed by TAE and 4 were treated by

surgery alone. Overall 30-day mortality was 61.9%. Factors related to early mortality are Child’s classification, MELD

score and age. Four patients underwent delayed hepatectomy as a definitive treatment. The median survival after

hepatectomy was more than 34 months. The longest follow up was a patient who underwent delayed hepatectomy as

a definitive treatment and remained disease-free after 60 months. Hepatectomy should be considered as a definitive

treatment for ruptured HCC in delayed phase. A suitable candidate for hepatectomy is a patient who has good

performance status and normal liver function.
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INTRODUCTION
Hepatocellular carcinoma (HCC) usually
develops in cirrhosis. Most patients have no symptom
of tumor but cirrhosis. A few patients have symptoms
related to tumor including mass effect and rupture of
tumor. Ruptured HCC can lead to massive blood loss,

hypovolemic shock, and eventually death. The rate of
ruptured HCCvaried between 3-26%'®. These patients
have very high mortality rate of 20-71%"%57%12. The
initial treatmentsaim to control bleeding of the rupture
site. The most common method to control bleeding is
trans-arterial embolization (TAE) with success rate of
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bleeding control around 30-100%*'*!* whereas
surgery has a role in control bleeding in selected
situation, with success rate lower than TAE. Surgeryin
acute management includes packing, hepatic artery
ligation and wedge resection or anatomical hepa-
tectomy. Definite hepatectomy is not recommended
in acute situation'. Patients who survive after acute
bleeding should be considered for a definitive
treatment same as patients who never have rupture.
The bestchoice for definitive treatmentis hepatectomy.
The alternative treatments are trans-arterial chemo-
embolization (TACE) and radiofrequency ablation
(RFA). Liver transplantation which is the best definitive
treatment for non-ruptured HCC has no role for
ruptured HCC at the present time.

The present study reviewed series of patients with
ruptured HCC at the Chonburi Hospital during 2006
to 2012. Outcomes of different treatment strategies
were reviewed and analyzed.

METHODS

Medical records of patients with HCC during
2006-2012 at Chonburi Hospital were reviewed. There
were 748 patients who admitted for treatment of
hepatocellular carcinoma. Ninety five charts with
additional record of hemoperitoneum were reviewed.

Ruptured HCC
(n=84)

Charoenkajonchai S

Thai J Surg Apr. -Jun. 2015

The patientswho had been confirmed to have ruptured
hepatocellular carcinoma were included in this study.
The diagnosis of ruptured HCC was confirmed by
imaging studies plus one of the following evidences:
1) abdominal tapping showed unclotted bloody fluid,
2) imaging demonstrated disruption of the peritumoral
liver capsule with enhanced fluid collection in the
perihepaticareaadjacentto the tumor. Eleven patients
were excluded because they were not confirmed for
ruptured HCC. Eighty four cases with ruptured HCC
were included in the analysis. Details of patient
characteristics including cirrhosis classifications, tumor
characteristics, early and late treatment, early and late
survival and results of hepatectomy were recorded.
The longest follow up was 60 months. This study was
approved by the hospital research committee.

REsuLTS

There were 72 males and 12 females. The mean
age was 56.1 year (range 34-87). Eighty three patients
(98.8%) had hemodynamic or were clinically unstable.
The mean systolic blood pressure was 107 mmHg
(range 0-180). The mean hematocrit level was 25.6%
(range 7.4-40.1). The mean MELD score was 18.3
(range 6-47). 30-day mortality was 61.9% (Figure 1).
Trans-arterial embolization (TAE) was performed in
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Figure 1 Flow chartdepicting acute management of patients with ruptured HCC. (TAE, transcatheter arterial embolization ; numbers

in parenthesis are numbers of patients)
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28 patientswith successrate of 85.7% (24in 28). Other
treatments were perihepatic packing (N=b), surgical
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Table 1 Characteristics of survivors and non survivors in 30
days of ruptured HCC

hemostasis (N=3) and wedge hepatectomy (N=1). Survivor Non survivor
Success rate of overall surgical control of bleeding was Pvalue
8 ) (n=32) (n=52)
66.7% (6in 9).
: . + - + -
Most patients had hemodynamic unstable and Age (range) 59.3£118(34-87) 541 11.2(36:87) 0.04
. Gender male (%) 25 (78%) 47 (90%) 0.2
57.8% were not candidates for any treatment because Child-Pugh
they were moribund or had very poor liver status.  agsification (%)
Among those who had treatment, TAE was the most A 12 (37.5) 0
frequently used modality. Surgery was performed to B 18 (56.3) 23 (44.2) <0.0001
control bleeding in acute phase for 10.7%. In later c 2(6.2) 29(55.8)
management, BCLC classification was applied in order HBSAQ +(%) 48.1 595 0-52
d . h . £ definiti AntiHCV+ (%) 27.3 26.5 0.8
to determine the (.)pportunlty of definitive treatm.e'nt. Chronic Alcoholic (%) 65.6 765 0.41
Four hepatectomies were performed for definitive  ggp (mmHg) 109 + 26 106 + 32 0.67
treatment. Hct (%) 27.3%+6.1 246x75 0.08
According to analysis of factors effecting early = MELD score 13.0+7.1 21.5+94  <0.0001
survival, Child Classification, MELD score and younger Tumor size (cm.) 86+4.2 10.4£3.9 0.05
age were significantly related with survival (Table 1). _T_sn:zmz;t(é’r)] 31.5% 52.9% 0.09
. . u i
Other potential factor was tumor size but the level of Right 17 20
significance was not reached. Hematocrit and blood Left 6 6 0.11
pressure were not related with survival. Treatment Both 8 25
methods were significantly related to survival because  Treatment
potential survivors were usually selected for TAE or TAE 15 8
surgery whereas moribund cases were usually chosen Surgery only 8 ! <0.0001
for conservative treatment. There were 32 patients Surgery pl'us TAE 5 0
h ived until sub ¢ evaluation for definit Conservative 9 43
who survived until subsequent evaluation for definite 1o o0 vl (Days) 109 35 NA
treatment. BCLC classification was used as a strategy
Survivor of acute
ruptured HCC
(n=32)
BCLC classification
stage 0 stage A stage B stageC stageD
(1) (3) (14) (12) )
underwent alliative
hepatectomy  gmergency hepatectomy hepatectomy P )
case#5  hepatectomy case#2,4 case#3
case#1l
/ refuse
surgery TACE TACE
no further (6) (3)
management \
TACE palliative palliative
(2) (8) (8)

Figure 2 Flow chart of late management of patients with ruptured HCC according to BCLC classification. (Numbers in parenthesis

are numbers of patients.)
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for determination of treatment (Figure 2). Four of
them had hepatectomy as definitive treatment. The
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Table 2 Late management of ruptured HCC patient

TACE Hepatectomy Palliative
others were offered transarterial chemoembolization (n=11) (n=4) (N=17)
(TACE) if deemed suitable or best supportive care
P liati F . d Age 62.31£14.3 505+148 595188
or pa 1at1ve.tre.atment. ourteen patientsunderwent oo 40000 (%) 10 (91%) 3 (75%) 12 (71%)
TACE as palliative treatment. The resultof TACEwere  ¢pjig-pugh Classification (%)
partial response (3 in 14), stable disease (6 in 14) and A 6 (54.5) 4 (100) 2(11.8)
no response (5 in 14). None of them had complete B 5(45.5) 0 13(76.4)
response. Median survival of TACE group was 15.5 C 0 0 2(11.8)

. . [ + + +
months. Table 2 showed characteristic of patients Iumor i'ze (;:m.) 92145 6737 8642
umor Location
classified by treatment. Three patients underwent Right 5 3 9
hepatectomy after TACE (Table 3, case #2, 3 and 5). Left 2 1 3
The detail and result of five patients who underwent Both 4 0 5
hepatectomy was shown in Table 3. The other 17 Extrahepatic disease 3(2lung 1 (peritoneal 4 (3 lung
patients who did not undergo any definite treatment metastasis, seeding)  metastasis,
. .. 1LN 1 lung & bone
received palliative treatment because of poor _ )
. S metastasis) metastasis)
performance status, advanced cirrhosis, bilateral tumor Previous freatment
or metastatic disease. These patients had very poor TAE / TACE 9 3 8
median survival of 2.5 months. Survival of each Emer. Surgery 1 3
treatment was shown in Figure 3. None 1 7
Median survival (months) 15.5 not reach 25
(>34)
Table 3 Characteristics of five patients who underwent hepatectomy
Case # Characteristic Tumor Previous Operation Survival
Treatment (months)
1 M, 59 yrs, 5 cm. Segment 4 none, emergency surgery wedge hepatectomy 33 months,

alcoholic cirrhosis

2 M, 43 yrs, HBVcirrhosis

36 M,34 yrs, HBVcirrhosis

4 M,67 yrs, HBVcirrhosis

5 F,58 yrs

7 cm. segment 5,8

10 cm. Rt.lobe + 30 cm

seeding tumor at
Lt.lower abdomen

8 cm. Rt.lobe

1.5 cm. segment 2

Acute phase :
liver packing follow by TAE

Secondary Phase :
TACE x 1

Acute phase : TAE

Secondary Phase :
TACE x 4

Acute phase : conservative
(stable VS., bleeding stop
spontaneously)

Acute phase : TAE
Secondary Phase: TACE X 1

extended right
hepatectomy

**pathology result showed
complete tumor necrosis
by effect of TACE

1. Right hepatectomy +
Enbloc resection of
tumor seeding

2. Re-resection of
recurrence seeding

3. Re-resection of
recurrence seeding

Right hepatectomy

Left hepatectomy

dead from massive
variceal bleeding

60 months, alive,
disease free,
regularly follow up

34 months,

dead from tumor
recurrence at
peritoneum seeding

32 months, alive,
disease free,
regularly follow up

40 months,

alive,

disease free,
regularly follow up
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Kaplan-Meier survival curve
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Figure 3 Kaplan-Meier survival curve of late management of
ruptured HCC patients

CONCLUSION

Ruptured hepatocellular carcinoma is a lethal
The
mortality is likely related to liver status more than the
tumor status (Child-Pugh classification and MELD
score rather than tumor size). Secondary treatment

presentation of hepatocellular carcinoma.

was selected according to patient’s condition. Patients
who have tolerable liver status deserve better chance of
survival and opportunity for definitive treatment, even
though survival after hepatectomy in ruptured HCC is
notasgood asin non-ruptured HCC*'". Hepatectomy
is still the most appropriate definitive treatment
8101819 BCLC classification which

includes liver status, tumor status and patient perfor-

available so far

mance status for grading is a good prognosis predic-
tor in long term. BCLC classification is also a good
strategy to determine treatment. Hepatectomy should
be offered for BCLC grade 0-B in order to meetalong
term survival in these patients. Patient with peritoneal
seeding (BCLC grade C) could meet a long term
survival if resection could be performed.

REFERENCES

1. Liu CL Fan ST, Lo CM, et al. Management of spontaneous
rupture of hepatocellular carcinoma: single-center
experience. J Clin Oncol 2001;19:3725-32.

2. Chen CY, Lin XZ, Shin JS, et al. Spontaneous rupture of
hepatocellularcarcinoma. Areview of 141 Taiwanese cases
and comparison with nonrupture cases. J Clin Gastroenterol
1995;21:238-42.

3. Kim Y-, Ki H-S, Kim M-H, et al. (Analysis of the clinical
characteristics and prognostic factors of ruptured

Management and Outcome of Ruptured Hepatocellular Carcinoma 51

hepatocellular carcinoma). Korean J Hepatol 2009;15:148-
58. (Abstract)

Pawarode A, Voravud N. Ruptured primary hepatocellular
carcinoma at Chulalongkorn University Hospital: a
retrospective study of 32 cases. J Med Assoc Thai 1997;80:
706-14.

Castells L, Moreiras M, Quiroga S, et al. Hemoperitoneum as
afirstmanifestation of hepatocellular carcinomain western
patients with liver cirrhosis: effectiveness of emergency
tfreatment with franscatheter arterial embolization. Dig Dis
Sci 2001,46:555-62.

Chearanai O, Plengvanit U, Asavanich C, Damrongsak D,
Sindhvananda K, Boonyapisit S. Spontaneous rupture of
primary hepatoma: report of 63 cases with particular
reference to the pathogenesis and rationale treatment by
hepatic artery ligation. Cancer 1983;51:1532-6.

Bassi N, Caratozzolo E, Bonariol L, et al. Management of
ruptured hepatocellular carcinoma: implicationsfortherapy.
World J Gastroenterol 2010;16:1221-5.

Lai ECH, Lau WY. Spontaneous rupture of hepatocellular
carcinoma: a systematic review. Arch Surg 2006;141:191-8.
Tan FL-S, Tan Y-M, Chung AY-F, Cheow PC, Chow PK-H, Ooi
LL. Factors affecting early mortality in spontaneous rupture
of hepatocellular carcinoma. ANZ J Surg 2006;76:448-52.
Miyamoto M, Sudo T, Kuyama T. Spontaneous rupture of
hepatocellularcarcinoma: areview of 172 Japanese cases.
Am J Gastroenterol 1991;86:67-71.

. Lai EC, Wu KM, Choi TK, Fan ST, Wong J. Spontaneous

ruptured hepatocellularcarcinoma. An appraisal of surgical
tfreatment. Ann Surg 1989;210:24-8.

Yang H. Chen K, Wei VY, et al. Treatment of spontaneous
ruptured hepatocellular carcinoma: A single-center study.
Pak J Med Sci 2014;30:472-6.

. Leung CS, Tang CN, Fung KH, LiMKW. A retrospective review

of tfranscatheter hepatic arterial embolisation for ruptured
hepatocellular carcinoma. J R Coll Surg Edinbb 2002;47:685-8.
Nouchi T, Nishimura M, Maeda M, Funatsu T, Hasumura Y,
Takeuchi J. Transcatheter arterial embolization of ruptured
hepatocellular carcinoma associated with liver cirrhosis.
Dig Dis Sci 1984,29:1137-41.

Chiappa A, Zbar A, Audisio RA, Paties C, Bertani E, Staudacher
C. Emergency liver resection for ruptured hepatocellular
carcinoma complicating cirrhosis. Hepatogastroenterology.
1999;46:1145-50.

Charoenkajonchai S. Synchronous resection of large
peritoneal implantation with right hemihepatectomy after
ruptured hepatocellularcarcinoma: acase report. Chonburi
Hospital Journal 2011;36:93-8.

. YehC-N, Lee W-C, Jeng L-B, Chen M-F, YuM-C. Spontaneous

tumourrupture and prognosisin patients with hepatocellular
carcinoma. Br J Surg 2002;89:1125-9.

ShutoT, HirohashiK, Kubo S, et al. Delayed hepatic resection
for ruptured hepatocellular carcinoma. Surgery 1998;124:33-7.
VergaraV, Muratore A, BouzariH, et al. Spontaneous rupture
of hepatocelluar carcinoma: surgical resection and long-
term survival. Eur J Surg Oncol 2000;26:770-2.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


