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Impact of Histologically Confirmed Lymph Node Metastases
on Patient Survival After Surgical Resection for
Hepatocellular Carcinoma

Report of a Japanese Nationwide Survey

Kiyoshi Hasegawa, MD,* Masatoshi Makuuchi, MD,t Norihiro Kokudo, MD, PhD,* Namiki Izumi, MD,
Takafiomi Ichida, MD,§ Masatoshi Kudo, MD,9 Yonson Ku, MD,|| Michiie Sakamoto, MD,**
Osamu Nakashima, MD, 1T Osamu Matsui, MD,1T and Yutaka Matsuyama, PhD§§; on behalf of for the Liver
Cancer Study Group of Japan

Objective: To clarify the clinical significance of resection of lymph node
metastases in patients’ hepatocellular carcinoma (HCC).

Background: Although the presence of lymph node metastasis form HCC
has been considered as a systemic disease, prognosis after resection of them
remains unknown.

Methods: From the database of a Japanese nationwide survey, 14,872 patients
of HCC treated by surgical resection between 2000 and 2005 were enrolled. We
modified the current Japanese staging system for HCC, by further dividing
stage IVA into stage IVAnon-n! and stage nl, according to the absence or
presence of pathologically proven lymph node metastasis. Thus, the patients
classified into 6 disease stages, that is, I (n = 1494), [I (n = 8056), Ill (n =
4243), IVAnon-nl (n = 701), nl (n = 112), and IVB (n = 266), and their
long-term outcomes were compared.

Results: The median follow-up period was 20.6 months. The 3-year overall
survival rates of the patients with stage IVAnon-nl, stage nl, and stage IVB
were 51.6%, 38.9% and 27.2%, respectively. A multivariate analysis showed
that stage IVAnon-nl would have a similar impact on the survival as stage
nl (hazard ratio: 0.88, 95% confidence interval: 0.59~1.33, P = 0.555), and
that stage n1 still represented one class less advanced than stage IVB (hazard
ratio: 0.52, 95% confidence interval: 0.34-0.80, P = 0.003).

Conelusions: The prognosis of patients with histologically node-positive
HCC was similar to that of patients with locally advanced HCC (stage IVA),
which supports the validity of the current Japanese staging system and also
partially validates the system proposed by the UICC/AJCC.
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lymph node metastasis, the

Ithough hepatocellular carcinoma (HCC) with lymph node

metastasis has been considered as a systemic disease with a
dismal prognosis, the actual impact of the node status on the patient
outcome has never been thoroughly investigated. According to both
the current Japanese (Table 1)! and UICC/AJCC staging systems
(Table 2),3 N1 (lymph node metastasis macroscopically suspected)
with any T factor is classified as stage IVA, which represents the sec-
ond worst stage of the disease. However, there have been few concrete
data supporting the validity of these staging systems.

In patients with HCC, detection of enlarged lymph nodes
around the liver is not rare, because accompanying liver inflamma-
tion (viral hepatitis, alcoholic hepatitis, steatohepatitis, etc) frequently
induces reactive lymph node swelling.*> It is often difficult to distin-
guish between benign reactive lymph node swelling and metastatic
lymph node enlargement preoperatively, despite the recent remark-
able advances in imaging technologies.’>*® In addition, sampling of
the hepatic hilar lymph nodes is avoided during surgery for HCC,
because it has been known to increase the risk of postoperative refrac-
tory ascites.”® Thus, the actual impact of resection of histologically
proven lymph node metastases remains unknown.

Since 1965, the Liver Cancer Study Group of Japan has been
conducting biannual nationwide surveys of patients with HCC; how-
ever, no data concerning HCC patients with histologically proven
lymph node metastases have been accumulated. Therefore, we added
several items related to the histological lymph node status to the ques-
tionnaire of the registry system in 2000. Because sufficient clinical
data have been obtained over the 6 years since 2000, we conducted
this retrospective study, based on prospectively gathered data, in the
latest Japanese survey.

PATIENTS AND METHODS

With the cooperation of 795 institutions in Japan, patients with
primary liver cancer are registered every 2 years and followed up
prospectively in a nationwide survey conducted by the Liver Cancer
Study Group of Japan. HCC is diagnosed on the basis of imaging
studies, clinical data, and/or histopathological studies at each institu-
tion. Among the 57,444 patients with HCC who were newly registered
with the survey between 2000 and 2005, a total of 14,872 patients
who underwent surgical resection for HCC and for whom complete
information concerning the disease stage, liver function, and progno-
sis was available were entered into this study. Then, the patients were
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TABLE 1. The Japanese Staging System

for HCC

Stages T Factor N Factor M Factor
Stage I Tl NO MO
Stage II T2 NO MO
Stage III T3 NO MO
Stage IVA T4 NO MO
Stage IVA Any T N1 MO
Stage IVB Any T Any N M1

TABLE 2. The UICC/AJCC Staging
System for HCC

Stages T Factor N Factor M Factor
Stage I T1 NO MO
Stage II T2 NO MO
Stage IIIA T3a NO MO
Stage I1IB T3b NO MO
Stage HIC T4 NO MO
Stage IVA Any T N1 MO
Stage IVB Any T Any N M1

prospectively followed up at each institution. Although no defini-
tive follow-up protocol was set, most liver surgeons observed the
protocol shown in “Clinical Practice Guidelines for Hepatocellular
Carcinoma,”® which recommends ultrasonography and serum tumor
marker measurements every 3 or 4 months, and enhanced computed
tomography or magnetic resonance imaging every 6 or 12 months.
Although this study protocol was not submitted to the institutional
review board of each institution participating in the nationwide sur-
vey, collection of the data and registering patients with HCC were
conducted with the approval of each institution.

According to the fifth version of the General Rules for the
Clinical and Pathological Study of Primary Liver Cancer, patients
with histologically confirmed lymph node metastasis (labeled nl)
in the absence of distant metastasis are classified as having stage
IVA disease (Table 1); however, for this study, we further classified
patients with stage IVA disease into stage IVAnon-nl and stage nl
groups, to clarify the clinical significance of n1 (Table 3). Thus, on
the basis of the disease stage, the study population (14,872 patients)
was classified into 6 groups: stage I (n = 1,494), stage IT (n = 8,056),
stage III (n = 4,243), stage [IVAnon-nl (n = 701), stage nl (n =
112), and stage IVB (n = 266). In this study, all patients classified
as having stage nl disease were treated by hepatic resection for HCC
simultaneously.

Table 4 summarizes the baseline characteristics of the 6 groups.
To clarify the differences among stages I1I, IVAnon-nl, nl, and IVB,
pairwise P values are shown in Table 5. Table 6 shows the number
and percentage of cases with nl for each T factor, which indicates
that even patients with T1 and T2 tumors, who would be classified
as having stage I and stage II disease, respectively, in the absence of
lymph node metastasis, could include several nl cases.

The overall survival curves were plotted by the Kaplan-Meier
method and compared by the log-rank test. In this study, recurrence-
related data were not analyzed, because surgery performed in patients
with stage nl and stage IVB disease cannot be regarded as curative.
The differences in the impact of each stage on the survival were esti-
mated using a Cox proportional-hazards model including the follow-
ing 10 covariates: age, gender, type of background hepatitis, platelet
count (< or >10 x 10* per uL), serum albumin level, serum total
bilirubin level, indocyanine green retention rate at 15 minute (< or
>20%), serum alpha-fetoprotein level (< or >20 ng/mL), serum des-
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TABLE 3. The Classification Used in This

Study

Stages T Factor N Factor M Factor
Stage I T1 NO MO
Stage IT T2 NO MO
Stage III T3 NO MO
Stage IVAnon-nl T4 NO MO
Stage nl Any T nl MO
Stage IVB Any T Any N Ml

nl; patologocally proven lymph node metastasis

y-carboxy prothrombin level (< or >40 AU/mL), and pathological
differentiation grade of the tumor. The 10 covariates were chosen
among the available factors in our database, because we regarded
them as clinically important on the basis of previously published re-
ports. The results of the multivariate analysis are expressed as hazard
ratios calculated between consecutive stages with 95% confidence
intervals. P values of less than 0.05 were considered to indicate sta-
tistical significance.

RESULTS

The median follow-up period after treatment was 20.6 months,
and the 25th and 75th percentiles were 8.7 and 38.1 months,
respectively. The overall 3-/5-year survival rates of the patients with
stage L, II, III, IVAnon-nl, nl, and IVB disease were 90.4%/77.8%,
80.8%/66.6%, 66.6%/49.5%, 51.6%/37.0%, 38.9%/29.5%, and
27.2%/22.0%, respectively (Fig. 1).

The multivariate analysis (Table 7) showed that the hazard
ratio for survival of patients with stage [VAnon-n1 relative to patients
with stage nl disease was 0.88 (95% confidence interval: 0.59-1.33,
P = 0.555), although that of patients with stage nl disease relative
to those with stage IVB disease was statistically significantly higher
(0.52, 95% confidence interval: 0.34-0.80, P = 0.003). Except for the
situations mentioned earlier, the hazard ratio for survival of patients
with each disease stage relative to that of patients with one level
higher disease stage was significantly low in all combinations, which
indicated that the clinical impact of the stage factor on death increased
in the order of the disease stage.

DISCUSSION

The results of this study indicate that the prognosis after re-
section of lymph node metastasis in patients with HCC, irrespective
of the T factor in the TNM classification, would be equivalent to that
of stage IVAnon-nl, and inferior to that of the prognosis associated
with stages I to III. Our analysis also suggests that extrahepatic spread
other than to the lymph nodes is associated with a significantly poorer
prognosis than metastasis to the lymph nodes alone.

According to autopsy studies of HCC, the estimated inci-
dence of lymph node metastasis in HCC patients, overall, is 30.3%,'°
whereas that in patients undergoing surgery is only 1% to 2%.7-1%:11
Although, until date, there have been few data on the clinical impact
of lymph node metastasis in patients with HCC, on the basis of the
results of small retrospective studies and clinical experience, it has
been suspected that lymph node metastasis may be one of the worst
prognostic factors in these patients. Uenishi et al’ reported that of
504 patients, all 6 with lymph node metastasis died within 14 months
of surgery. According to Sun et al'? and Kobayashi et al,'* the 3-year
overall survival rates were 31% and 25.9%, respectively, in 49 and 21
HCC patients with lymph node metastasis. In this study, the 3-year
survival rate of patients with lymph node metastasis of 38.9% was
consistent with the 2 reports mentioned earlier.
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TABLE 4. Baseline Characteristics

1 11 I IVAnon-n1 nl 1VB

Variables n = 1494 n = 8056 n = 4243 n =701 n=112 n = 266
Age, Median (interquartile range), yrs 66 (12) 67(12) 67 (13) 65 (14) 66 (13.5) 62 (17)
Gender, No. (%)

Male 1078 (72.2) 6143 (76.3) 3415 (80.5) 572 (81.6) 88 (78.6) 206 (77.4)

Female 416 (27.8) 1913 (23.7) 828 (19.5) 129 (19.5) 24 (21.4) 60 (22.6)
Hepatitis virus infection, No. (%)

HBsAg(+)/HCV-Ab(—) 248 (16.6) 1320 (16.4) 776 (18.3)  165(23.5) 19 (20.0) 72(27.1)

HBsAg(—)HCV-Ab(+) 969 (64.9) 4459 (55.4) 2314 (54.5) 346 (494) 56 (50.0) 96 (36.1)

HBsAg(-+)/HCV-Ab(+) 29 (1.9) 143 (1.8) 71(1.7) 18 (2.6) 2(1.8) 6(2.3)

HBsAg(—)HCV-Ab(—) 189 (12.7) 1808 (22.4) 903 (21.3) 146 (20.8) 33 (324) 76 (28.6)

Unknown 59(3.9) 326 (4.0) 179 (4.2) 26 (3.7) 2(1.8) 16 (6.0)

Serum albumin, g/dL* 3.9(0.6) 3.9 (0.6) 3.9 (0.6) 3.9(0.7) 3.8 (0.6) 3.8(0.7)

Serum total bilirubin, mg/dL* 0.8 (0.4) 0.7 (0.4) 0.8 (0.4) 0.7 (0.4) 0.8 (0.4) 0.7(0.3)
Platelet count, No. (%)

>10 x 10 per uL. 961 (64.3) 5971 (74.1) 3208 (75.6) 564 (80.5) 91 (81.2) 226 (85.0)

< 10 x 10% per pL 468 (31.3) 1814 (22.5) 890 (21.0)  118(16.8) 16 (14.3) 29(10.9)

Unknown, 65 (4.4) 271 (3.4) 145 (3.4) 1927 5(4.5) 11(4.1)
ICG R15, No. (%)

>20% 467 (31.2)  2111(26.2) 1128 (26.6)  157(22.4) 26 (23.2) 56 (21.1)

<20% L 896 (60.0) 5190 (64.4) 2716 (64.0) 479 (68.3) 76 (67.9) 174 (65.4)

Unknown 131 (8.8) 755(9.4) 399 (9.4) 65(9.3) 10 (8.9) 36 (13.5)
Alpha-fetoprotein, No. (%)

=20 ng/mL 623 (41.7) 3645 (452) 2414 (56.9) 468 (606.7) 63 (56.2) 186 (69.9)

<20 ng/mL 795(53.2) 4034 (50.1) 1619(38.2) 203 (29.0) 42 (37.5) 66 (24.8)

Unknown 76 (5.1) 377 (4.7) 210 (4.9) 30 (4.3) 7(6.3) 14 (5.3)
Des-y-carboxy prothrombin, No. (%)

=40 AU/mL 401 (26.8)  3645(45.2) 2414 (56.9) 468 (66.8) 63 (56.3) 186 (69.9)

<40 AU/mL 795(53.2) 4034 (50.1) 1619(38.2) 203 (28.9) 42 (37.5) 66 (24.8)

Unknown 298 (20.0) 357 (4.7) 210 (4.9) 30(4.3) 7(6.2) 14 (5.3)
Tumor differentiation grade, No. (%)

Well 483 (32.3) 1668 (20.7) 612 (14.4) 53(7.6) 2(1.8) 18 (6.8)

Moderate 731 (48.9) 4748(58.9) 2537(59.8) 416(59.3) 54 (48.2) 134 (50.4)

Poor 101 (6.8) 668 (8.3) 529 (12.5)  139(19.8) 34 (30.4) 62 (23.3)

Unknown 179 (12.0) 972(12.1) 565 (13.3) 93(13.3) 22 (19.6) 52(19.5)

HBsAg indicates hepatitis B virus antigen; HCV-AD, hepatitis C virus antibody;
ICG R15, indocyanine green retention rate at 15 minutes.

TABLE 5. Pairwise P Value Among Stages lll, IVA non-n1, n1, and IVB

Variable III vs IVAnon-n1 IVAnon-nl1 vs nl nl vs IVB
Age* ’ 0.009 0.457 0.002
Genderf 0.490 0.447 0.810
Virus infectionf 0.002 0.154 0.073
Serum albumin® 0.169 0.062 0.916
Serum bilirubin® 0.612 0.586 0.318
Platelet count} 0.009 0.547 0.346
ICG R15% 0.016 0.861 0.824
Alpha-fetoproteint 0.000 0.046 0.010
Des-gamma-carboxy prothrombint 0.000 0.002 0.000
Tumor differentiation grade} 0.006 0.016 0.323

*t test.

x? test.

fMantel trend test.

TABLE 6. Association Between T and n Factors

T1 T2 T3 T4
n = 1426 n = 7663 n=4110 n =709
10, No. (%) 971 (68.1) 5275 (68.8) 2759 (67.1) 468 (66.0)
Unknown, No. (%) 450 (31.6) 2353 (30.7) 1295 (31.5) 219 (30.9)
nl, No. (%) 5(0.3) 35(0.5) 56 (1.4) 22 (3.1)
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FIGURE 1. Overall survival curves after surgery for hepatocel-
lular carcinoma in patients with stage I, II, ll, IVAnon-n1, n1,
and IVB disease are demonstrated.

TABLE 7. Hazard Ratios

95%
Confidence
Hazard Ratio Interval P
Stage I (vs IT) 0.61 0.49-0.76 <0.001
Stage II (vs III) 0.56 0.51-0.62 <0.001
Stage III (vs IVAnon-nl) 0.69 0.58-0.81 <0.001
Stage IVAnon-nl (vs nl) 0.88 0.59-1.33 0.555
Stage nl (vs IVB) 0.52 0.34-0.80 0.003

Our data indicate that extrahepatic spread other than to lymph
nodes is associated with an even poorer prognosis than spread to the
lymph nodes alone. In both the Japanese and UICC/AJCC staging
systems,! > cases of M1 (meaning extrahepatic spread) are classified
into the worst disease stage (IVB), irrespective of the T and N factors.
The results of this study clearly supported the validity of separating
lymph node metastasis from extrahepatic spread in the 2 currently
used staging systems.

On the contrary, there was no significant difference in the
prognosis between stage IVAnon-n1 and stage nl in this study, which
suggested that the outcome of patients with T4 (denoting multiple
tumors, maximum tumor diameter >2 cm, and presence of vascular
invasion) classified according to the Japanese system would be equiv-
alent to those of patients with lymph node metastasis, irrespective of
the T factor. On this point, the results of this study did not support
the UICC/AJCC system, in which T4 cases without N1 or M1 are
classified as stage IIIC, a disease stage lower than stage IVA.

One of the most important points of this study is that lymph
node metastasis was microscopically confirmed in the resected speci-
mens in all cases. This overcame the major problem of some previous
studies in which pathological information was lacking,!*** as it is
quite difficult to macroscopically distinguish true metastasis from re-
active lymph node swelling. Because our study had the largest number
of cases (>100) to date, with pathological confirmation, we expect
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that our results would be useful for estimating the true impact of
lymph node metastasis on the prognosis.

On the contrary, the above advantage could be weighed down
by several biases, which should be taken into consideration while
interpreting our data. For example, there could have been a bias toward
cases with good liver function in the study population, because liver
resection could be performed in the patients. The impact of lymph
node metastasis may be different in patients with moderate or poor
liver function, which needs further study.

Caution should also be exercised while interpreting our data
from the aspect that there were no clear criteria for dissection of lymph
nodes during the operation in our series. Because of the difficulty in
macroscopically distinguishing between benign and malignant lymph
nodes, several cases with microscopic lymph node metastasis might
have been misclassified into stages I, II, III, and IVAnon-n1 in this
study. Some cases from the study populations, in which lymph node
metastasis was found by intraoperative pathological examination on
frozen sections and hepatic resection was abandoned, might have
been dropped from the analysis. These limitations make it difficult to
arrive at a definitive conclusion. To strictly evaluate the significance
of the presence of lymph node metastasis in HCC patients, routine
sampling of lymph nodes would, theoretically, be a suitable strategy.
However, this would be unacceptable from the ethical standpoint, be-
cause routine sampling would place the patients at risk for refractory
ascites and liver failure after surgery. Positron emission tomography
using '*F-fluorodeoxy glucose, which was developed recently, is also
not very sensitive for differentiating between metastatic and inflam-
matory swelling of the lymph nodes, although it has been found to be
useful to detect systemic metastases from cancer.

The clinical significance of resection of lymph node metastases
in patients with HCC remains under debate.!?!*15 It would also be
difficult to arrive at a solution to this problem on the basis of the
current data, because there was no uniform strategy to cope with
swollen lymph nodes in this study. Another prospective investigation
is therefore warranted.

In this study, the follow-up period and number of study were
probably insufficient, because the interval between the change of the
registry form and the collection of data was 6 years. However, at least,
we are able to show the outcomes of surgical resection of HCC in more
than 100 cases of pathologically confirmed lymph node metastases.
Although further investigation would be useful, however, our results
may also hold importance in the current situation.

CONCLUSIONS

In conclusion, the results of this study support the current
staging system used in Japan, in which patients with lymph node
metastasis, irrespective of the T stage, are classified as having stage
IVA disease, a stage lower than M1 (extrahepatic spread). Our results
provide only partial validation of the UICC/AJCC staging system.
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Prognostic Impact of Spontaneous Tumor Rupture in Patients
With Hepatocellular Carcinoma

An Analysis of 1160 Cases From a Nationwide Survey
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Objective: The aim of the present study was to investigate the background
characteriscs of ruptured hepatocellular carcinoma (HCC) and to clarify the
true impact of tumor rupture on patient prognosis in a large patient cohort.
Background: Spontaneous tumor rupture of HCC has been associated with
a very poor patient prognosis and the current TNM staging systems classify
ruptured HCC as T4 based on insufficient evidence.

Methods: In total, 1106 patients with ruptured HCC were extracted from the
database of a nationwide survey conducted in Japan from 2000 to 2005. The
clinicopathological parameters associated with HCC rupture were investigated
using univariate and multivariate logistic regression models. The survival
curves for ruptured and nonruptured HCC were generated and compared to
evaluate the impact of the event (rupture) itself on patient prognosis and the
TNM staging systems.

Results: The multivariate analyses showed that tumor rupture was associated
with both a poor liver functional reserve and an advanced tumor status. Anal-
yses of the survival curves stratified according to the baseline TNM staging
showed that tumor rupture had an additional impact on the baseline survival
curves without rupture, and the impact corresponded to the addition of 0.5 to
2 stages to the baseline tumor staging.

Conclusions: The present study suggested that tumor rupture itself had a
negative impact on patient survival. However, its impact was not strong enough
to cancel the effects of the other tumor-related parameters. Therefore, it may
be appropriate to give additional stages to the baseline tumor staging in cases
of ruptured HCC.

Keywords: Hepatocellular carcinoma, nationwide survey, patient outcome,
spontaneous tumor rupture, TNM staging system
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he spontaneous rupture of hepatocellular carcinoma (HCC) is

a life-threatening presentation of this disease. The incidence of
spontaneous tumor rupture has been reported to be 10% of deaths
from HCC in Japan,' but this figure decreased to 6.4% in a recent
report,? probably in response to advances in imaging modalities and
the development of a surveillance system for patients infected with
hepatitis B virus (HBV) or hepatitis C virus (HCV). However, some
primary cases are still found as a result of such catastrophic events.
Previous studies have reported that the prognosis of ruptured HCC is
dismal, and that spontaneous tumor rupture occurs at an adavanced
tumor stage in patients with a poor liver functional reserve, although
the mechanism of spontaneous tumor rupture remains unclear.’ The
I-month mortality rate ranged from 34% to 71%, with a median sur-
vival period of 7 to 21 weeks in previous series.!*"!7 As a result, the
current TNM staging systems for HCC, including the fifth edition of
the Liver Cancer Study Group of Japan (LCSGIJ) classification'® and
the seventh edition of the AJCC/UICC (American Joint Committee
on Cancer/Union for International Cancer Control) classification,!”
assign all ruptured HCC tumors to T4 (Tables 1 and 2). However,
the true impact of tumor rupture itself on patient survival has not
been clarified because of the small number of patients, especially pa-
tients in relatively early stages, enrolled in previous studies, and the
significance of tumor rupture in the tumor staging system has been
provisional.

In the present study, we used the LCSGJ database containing
information from nationwide surveys in Japan and collected data for
over 1000 patients with ruptured HCC. The aim of the present study
was to identify the clinicopathological parameters associated with
the spontaneous tumor rupture of HCC and to assess the true impact
of tumor rupture on patient survival as well as on the current TNM
staging systems.

METHODS

japanese Nationwide Survey of HCC Patients

The LCSGJ has conducted biannual nationwide surveys of pa-
tients with HCC since 1970 and has updated the survival data of the
enrolled patients. Eight hundred institutions in Japan have partici-
pated in the surveys and have answered more than 180 questionnaires
regarding patient characteristics, diagnostic findings, treatment selec-
tion, treatment findings, and patient outcome. Since the 16th survey
(2000-2001), questions regarding spontaneous tumor rupture have
been added to conduct this cohort study. In the first step, the physi-
cians at the participating institutions completed the questionnaire and
checked the accuracy of the data. In the second step, the nationwide
survey committee checked the data, and whenever there were unusual
data, the participating institution was requested to confirm the data to
ensure the accuracy of the data.

Annals of Surgery ¢ Volume 259, Number 3, March 2014
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Patients

We used data collected from the 16th, 17th, and 18th LCSGJ
nationwide surveys (2000-2005). During the study period, 57,444
new patients with HCC were registered and were prospectively fol-
lowed up. Among the 57,444 patients, information concerning the
status of spontaneous tumor rupture and the patient outcome was
available for 49,708 patients; these patients comprised the study co-
hort of the present analyses. Spontancous tumor rupture was observed
in 1160 patients (2.3%, ruptured HCC group) and was not observed
in 48,548 patients (97.7%, nonruptured HCC group). Tumor rupture
was suspected in 315 patients, but these patients were excluded from
the analyses. The patients were followed up until the end of 2005,
and the patients who were alive at the end of the study period were
censored.

Parameters
The parameters extracted from the database were as follows:
(a) 2 patient demographic parameters (age, sex), (b) 13 background

TABLE 1. LCSG] Classification (5th Edition)

T — Primary tumor

Criteria 1. Solitary tumor
2. Diameter < 2 cm
3. No vascular or bile duct invasion
T1 All 3 criteria are fullfilled
T2 Two of the 3 criteria are fulfilled.
T3 One of the 3 criteria are fulfilled.
T4 None of the 3 criteria are fulfilled or ruptured HCC
N — Lymph node metastasis
NO No lymph node metastasis
N1 Lymph node metastasis

M ~ Distant metastasis

MO No distant metastasis
M1 Distant metastasis
Japanese TNM staging
T1 T2 T3 T4
NO and MO I u 1 IVA
N1 and MO IVA  IVA IVA IVA
Any N and M1 IVB IvB IVB IVB

clinical data parameters [chronic hepatitis, liver cirrhosis, hepatitis B
antigen (HBsAg), anti-hepatitis C antibody (HCVAD), alcohol abuse,
encephalopathy, ascites, prothrombin time, platelet count, indocya-
nine green retention ratio at 15 minutes (ICGR15), liver damage
according to the LCSGI classification,® Child-Pugh grade,?! and
gastroesophageal varices], (¢) 9 tumor-related parameters [presence
of spontaneous tumor rupture, number of tumors, maximum tumor
diameter, tumor distribution, the Eggel gross classification,? portal
venous invasion, hepatic venous invasion, bile duct invasion, serum
level of alpha-fetoprotein (AFP), and plasma level of des-gamma-
carboxy prothrombin (DCP)], (d) main treatment method, and (e)
patient outcome. The tumor-related variables were extracted from the
pathological findings in the surgically resected cases, and from the
radiological findings in the other cases. A tumor stage was assigned
to each patient, excluding the parameter associated with spontaneous
tumor rupture, according to both the LCSGJ classification (fifth edi-
tion) and the UICC classification (seventh edition).

Statistical Analysis

Each parameter was compared between the ruptured HCC
group and the nonruptured HCC group using chi-square tests. There-
after, a multivariate logistic regression analysis was performed to
identify the parameters that were independently associated with spon-
taneous HCC tumor rupture. In the multivariate logistic regression
analysis, parameters for which the values were missing for over 20%
of the study population were excluded. Additional multivariate lo-
gistic regression analyses were conducted for subgroups stratified
according to HBsAg and HCVAD status.

The patient survival curves were generated using the Kaplan-
Meier method for each tumor stage, excluding the spontaneous tumor
rupture parameter, according to the LCSGJ classification (fifth edi-
tion) and the UICC classification (seventh edition) separately for both
the ruptured HCC group and the nonruptured HCC group. The differ-
ences among the curves were examined using the Cox proportional
hazards analysis. Kaplan-Meier curves were also generated accord-
ing to the main treatment methods and were compared. The analyses
were conducted using SAS, Version 9.2. Differences were considered
significant when the P value was less than 0.05.

TABLE 2. UICC Classification (7th Edition)

T — Primary tumor

Primary tumnor cannot be assessed.

TO  No evidence of primary tumor.

T1 Solitary tumor without vascular invasion.

T2  Solitary tumor with vascular invasion or multiple tumors, none more than 5 cm in greatest dimension.
T3  Multiple tumors any more than 5 cm or tumor involving a major branch of the portal or hepatic vein(s).

T3a: Multiple tumors any more than 5 cm.

T3b: Tumors involving a major branch of the portal or hepatic vein(s).
T4  Tumor(s) with direct invasion of adjacent organs other than the gallbladder or with perforation of visceral peritoneum.

N — Regional lymph nodes

NX Regional lymph nodes cannot be assessed.
NO No regional lymph node metastasis.
N1 Regional lymph node metastasis.

M - Distant metastasis

MO No distant metastasis.
M1 Distant metastasis.
UICC TNM staging
Tl T2 T3a T3b T4
NO and MO 1 I A HIB Iic
N1 and MO IVA IVA IVA IVA 1IVA
Any N and M1 IVB IVB IVB IVB IVB
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TABLE 3. Patient Demographics and Basic Clinical Data

Parameter Ruptured (n = 1,160) Non-ruptured (n = 48,548) P value (Chi-square)
Ruprured (1160}
Age (<60/>60) < <0.0001
Newroptured {5748,548) il
Ruptured (=1, 1609
Sex (male/female) 0.0037
Now-ruptured {248, 54%)
Ruprared {=90%)
Chronic hepatitis (no/suspected/yes) <0.0001
Nog-ruptored (041,832
Reptured (976}
Liver cirrhosis (no/suspected/yes) 0.3632
Non-ngptured {243,612
Ruptured (1,110}
HBsAg (negative/ positive) <0.0001
Nen-ruprtured {(=40,9523
Fuptured (1,116}
HCVAD (negative/ positive) <0.0001
Nem-ngstured {5=47 3153
Reprared (=038}
Alcohol (nofyes) 0.0010
Now-ruptared (n=42,000)
Ruptured (1097}
Encephalopathy (none/minimal/ moderate) <0.0001
Not-ruptared (47,0033
Rupuured (=1,084)
Ascites (no/controllable/ intractable) <0.0001
Fon-rupaured (17,3843
Reptured (o=095) 111
Prothrombin time (%: <40/40-70/>70) <0.0001
Ryptuged (371,128
Platelet count (x10%: <50/50-100/>100) Nenriptired tr=7.116) B <0.0001
Ruptuzed (=470} =
ICG R15 (<10%/ 10-20%/20-40%/ 40%-) Nt tupted (31487 \ <0.0001
Roptused (1000
Liver damage (A/B/C) o upéuoed a1 46 <0.0001
Rogstnwed (v L1072
Child-Pugh (A/B/C) <0.0001
Mog-ruphured (n=46,701)
Rx:;;u:reti (£
Gastroesophageal varices (none/ present/ruptured) <0.0001
Non-rupured (40,0801

534 | www.annalsofsurgery.com

© 2013 Lippincott Williams & Wilkins

Copyright © 2013 Lippincotl Willlams & Wilkins. Unauthorized reproduction of this article is prohibited.

161



Annals of Surgery » Volume 259, Number 3, March 2014

Spontaneous Tumor Rupture in HCC Patients

RESULTS

Parameters Associated With Spontaneous Tumor
Rupture (Univariate Analyses)

The comparisons between the ruptured HCC group and the
nonruptured HCC group showed that the following patient demo-
graphic and basic clinical data parameters were associated with
spontaneous tumor rupture according to a univariate analysis: age,
chronic hepatitis, HBsAg, HCVAD, alcohol, encephalopathy, ascites,
prothrombin time, platelet count, ICGR15 value, liver damage, Child-
Pugh grade, and gastroesophageal varices (Table 3). In other words,
spontaneous tumor rupture was more frequently observed in patients
with a younger age, positive HBsAg, greater alcohol intake, and a
poorer liver functional reserve. On the other hand, spontaneous tumor
rupture was also more frequently observed in patients with negative
HCVADb, the absence of chronic hepatitis, a higher platelet count, and
a better ICGR15 value.

The same analysis showed that the following tumor-related
parameters were significantly associated with spontaneous tumor
rupture according to a univariate analysis: the number of tumors,
maximum tumor diameter, tumor distribution, the Eggel gross clas-
sification, portal invasion, venous invasion, bile duct invasion, serum
AFP value, and plasma DCP value (Table 4). Namely, spontancous
tumor rupture occurred more frequently among patients with a more
advanced tumor stage.

Parameters Associated With Spontaneous Tumor
Rupture (Multivariate Analyses)

A multivariate analysis using logistic regression identified the
following parameters as being independently associated with spon-
taneous tumor rupture: maximum tumor diameter [odds ratio (OR):
16.34 (=5 em vs. <2 cm); 4.66 (2-5 cm vs. <2 cm); 3.50 (=5 cm
vs. 2-5 cm)], Child-Pugh grade (OR: 2.57), plasma DCP value (OR:
1.66), platelet count (OR: 1.60), age (OR: 0.71), and the Eggel gross
classification (OR: 1.42) (Table 5). The risk of spontancous tumor
rupture increased linearly with the increase in tumor size, and there
were no clearcut thresholds. The model selected contained 25,404
cases.

Additional multiple logistic regression analyses were con-
ducted for subgroups stratified according to HBsAg and HCVAD sta-
tus: ie, an HBsAg(+) and HCVAB(—) group (n = 6220), an HBsAg(-)
and HCVADb(+) group (n = 32,097), and an HBsAg(—) and HCVAb(~
) group (n = 8028). As the number of patients who were positive
for both HBsAg and HCVAb was relatively small compared with
the other groups (n = 894), these patients were excluded from the
subanalyses. The tumor size and Child-Pugh grade were indepen-
dent significant parameters in all 3 subgroups. In the HBsAg(+) and
HCVAb(-) group, the plasma DCP value was also associated with
spontaneous tumor rupture; in the HBsAg(~) and HCVAb(+) group,
tumor-related parameters (plasma DCP value, number of tumors, and

TABLE 4. Tumor-Related Data

Parameter

Ruptured (n = 1,160) Non-ruptured (n = 48,548)

P value (Chi-square)

Number of tumors (1/2/3 or more)

Maximum tumor Diameter (cm: <2/2-5/>5)

Tumor distribution(unilobar/bilobar)

Eggel’s classification (nodular/massive/ diffuse)

Portal invasion (negative/positive)

Venous invasion (negative/positive)

Bile duct invasion (negative/positive)

AFP* (ng/mL: <15/15-200/200-400/>400)

DCP} (mAU/mL: <40/40-100/>100)

Rugtueed (n=1.069)

Nen-upored {547,071

Ruptored (151.007) B2

Nog-siptared (1946,121)
Ruptared (n=878)
Negtuptured {51932,963)

Rugtired (01 0603

Neg-ruptured {545 6413

Ruptured (5017}

Not-ruptured {nedd, 779)

Ruptured (n=802)
Nogeruptired {543,300)
Rugtured (5=777)

Nogeruptared {142,889

Rugtired (5=1,014) |

Nox-nptared (=3, 710) 10

Ruptared {5=8493

Nog-ruptured {540,852

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

168%
T B
s £35%

<0.0001

<0.0001

* Alpha-fetoprotein.
‘Des-gamma-carboxy prothrombin.
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TABLE 5. Predictive Variables for Spontaneous Tumor Rupture by Multivariate Analysis Using

Logistic Regression Model (n = 25,404)

Parameter Odds Ratio 95% CI P

Maximum tumor diameter >5cmvs. <2 cm 16.34 7.05-37.87 <0.001
Maximum tumor diameter 2-5 cmvs, <2 cm 4.66 2.03-10.7 <0.001
Child-Pugh classification A/B/C 2.57 2.16-3.05 <0.001
DCP* mAU/mL 1.66 1.39-1.99 <0.001
Platelet count x10%/uL 1.60 1.27-2.03 <0.001
Age >60 vs. <60 0.71 0.54-0.93 0.012
Eggel classification Massive vs. nodular 142 1.05-1.92 0.023

*Des-gamma-carboxy prothrombin.

Maximum tumor diameter >5 cm versus 2-5 cm: odds ratio = 3.50 (95% CI: 2.66-4.61), P < 0.001.

portal invasion) were identified as additional significant parameters;
in the HBsAg(-) and HCVAB(-) group, only patient age (other than
the tumor size and Child-Pugh grade) was marginally associated with
tumor rupture (Table 6).

Impact of Spontaneous Tumor Rupture on Patient
Survival and TNM Staging

The overall survival of the ruptured HCC group was signif-
icantly poorer, compared with that of the nonruptured HCC group
[hazard ratio (HR): 2.10; 95% confidence interval (CI): 2.03-2.18;
P < 0.001, Fig. 11. The 6-month, 1-year, 3-year, and 5-year overall
survival rates were 54.4%, 41.4%, 21.1%, and 13.3%, respectively, in
the ruptured HCC group, and 90.2%, 84.1%, 63.0%, and 45.8%, re-
spectively, in the nonruptured HCC group. The median survival time
in the ruptured HCC group was 228 days (95% CI: 196-273 days).

As spontaneous tumor rupture occurred more frequently in pa-
tients with advanced stages of HCC in the abovementioned analyses,
the survival curves were depicted according to the LCSGJ classifi-
cation and the AJCC/UICC classification, excluding tumor rupture
from the staging. The divided curves according to the LCSG]J clas-
sification and a verification of the differences among the curves are
shown in Figure 2. The depicted survival curves of the ruptured stage
11, ruptured stage III, ruptured stage IV-A, and ruptured stage IV-B
patients were significantly separated. Only 7 patients had ruptured
stage I disease, making this group unsuitable for inclusion in the sta-
tistical analyses. The survival curve for ruptured stage II HCC (ie,
when stage II HCC ruptures) was situated in between the curves for
nonruptured stage IIT HCC and nonruptured stage IV-A HCC, and
was significantly different from these 2 curves (HR: 1.60 and P <
0.001 vs. nonruptured stage III; HR: 0.56 and P < 0.001 vs. non-
ruptured stage IV-A). The survival curve of ruptured stage III HCC
was not different from that of nonruptured stage IV-A HCC (HR:
0.93, P = 0.493). The survival curve of ruptured stage IV-A HCC
was situated between the curves for nonruptured stage IV-A HCC and
nonruptured stage IV-B HCC and was significantly different from the
2 curves (HR: 1.59 and P < 0.001 vs. nonruptured stage IV-A; HR:
0.72 and P = 0.016 vs. nonruptured stage IV-B). The survival of
patients with ruptured stage IV-B HCC was poorer than that of pa-
tients with nonruptured stage IV-B HCC, with a difference that was
borderline significant (HR: 1.21, P = 0.081).

Similar analyses were conducted according to the AJCC/UICC
classification (Fig. 3). However, the survival curves for ruptured stage
1T HCC and for ruptured stage I1I-A HCC were similar (P = 0.826),
whereas the survival curves for ruptured stages III-B and IV-A were
similar (P = 0.192). The survival curve for ruptured stage I HCC was
situated between the curves for nonruptured stage II HCC and those
for nonruptured stage I1I-A HCC, and was different from the 2 curves
(HR: 1.61 and P < 0.001 vs. nonruptured stage II; HR: 0.81 and P =

536 | www.annalsofsurgery.com
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0.05 vs. nonruptured stage III-A). The survival curves for ruptured
stage II and stage ITII-A HCC were situated between the curves for
nonruptured stage I1I-A HCC and those for nonruptured stage I1I-B
HCC, and were not different from that for nonruptured stage III-B.
The survival curves for ruptured stage III-B and IV-A HCC were
poorer than that for nonruptured stage IV-B HCC, and the survival
curve for ruptured stage I'V-B HCC was much poorer than those for
ruptured stage I1I-B and stage IV-A HCC.

Patient Survival Stratified According to
Treatment Modalities

The survival of patients with ruptured HCC was estimated
after stratification according to the main treatment modalities. The
prognosis of patients who underwent a liver resection (n = 298) or
local ablative therapy (n = 32) was better than that of the patients
who received transcatheter arterial chemoembolization (TACE; n =
489), chemotherapy (n = 65), or best supportive care (n = 275)
(P < 0.001), although the number of patients receiving local ablative
therapy was relatively small (Fig. 4). The 1-, 3-, and 5-year overall
survival rates after hepatic resection were 76.0%, 48.6%, and 33.9%,
respectively, and the 1-, 3-, and 5-year overall survival rates after
TACE were 39.7%, 14.1%, and 6.0%, respectively.

DISCUSSION

Previous studies have documented the clinical course as well as
the treatment results of spontaneously ruptured HCC.!~!7 However,
the largest series to date consisted of 172 cases,! mainly because
spontaneous tumor rupture is a relatively rare event. As a result, it has
been difficult to assess the true impact of tumor rupture on patient sur-
vival, and ruptured HCC has been assigned to T4 in the present TNM
staging systems based on insufficient evidence. Therefore, to settle
these problems, the LCSGJ started to gather information regarding
the presence of spontaneous tumor rupture, beginning in 2000, and
patients with spontaneous tumor rupture have been prospectively fol-
lowed up. In the present study, we have collected data from 1106 HCC
cases of spontaneous tumor rupture followed up for a maximum of 6
years. The maximum follow-up period of 6 years may be relatively
short; however, because the outcome of ruptured HCC was generally
poor, almost all the events occurred within 6 years (only 10 patients
were at risk at 6 years). We therefore think that the clinical outcome
of ruptured HCC is adequately represented by the data we obtained.
It is true that the present study population was limited to Japanese
patients and the dominant etiologies of the liver disease were HCV
and HBV; nevertheless, we believe that our results are of significant
value, and that they can be applied to HCC patients in epidemic areas
of HBV and/or HCV infection and serve a fundamental reference
data to study the behavior of HCC.

© 2013 Lippincott Williams & Wilkins
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TABLE 6. Parameters Associated With Spontaneous Tumor Rupture Stratified by HBV and HCV Infection Status

HBsAg (+) and HCVAD (=) (2 = 6220)

HBsAg (-) and HCVAD (+) (n = 32,097)

HBsAg (-) and HCVAD (=) (1 = 8028)

Parameter Reference Odds Ratio 95% CI P Odds Ratio 95% CI P Odds Ratio 95% CI P

Age (>60) Age (<60) 0.72 0.44-1.17 0.19 0.67 0.36-1.25 0.21 0.54 0.28-1.04 0.064

Sex (female) Sex (male) 0.82 0.50-1.33 0.424 0.46 0.17-1.21 0.114 0.88 0.37-2.07 0.765

Chronic hepatitis (yes) Chronic hepatitis (no) 1.04 0.80-1.36 0.755 0.82 0.58~1.15 0.24 0.94 0.68-1.29 0.694

Alcohol (yes) Alcohol (no) 0.98 0.61-1.56 0.923 0.55 0.25-1.20 0.133 1.43 0.73-2.77 0.295

Platelet count (x 10%) 1.05 0.75-1.48 0.776 1.89 0.90-3.97 0.094 1.41 0.65-3.07 0.387

Child-Pugh (A/B/C) 2.63 1.93-3.58 <0.001 2.20 1.26-3.85 0.006 2.14 1.24-3.71 0.006

AFP* (ng/mL) 1.12 0.94-1.34 0.199 1.07 0.83-1.37 0.608 1.19 0.92-1.53 0.187

DCPt (mAU/mL) 1.90 1.40-2.58 <0.001 1.85 1.08-3.17 0.025 1.15 0.72-1.84 0.549

Maximum tumor diameter 2.77 1.87-4.11 <0.001 5.54 2.61-11.73 <0.001 6.01 2.67-13.56 <0.001

(cm)

Number of tumors 0.93 0.69-1.24 0.608 1.60 1.04-2.45 0.032 L. 0.78-1.89 0.39

Portal invasion (positive) Portal invasion 1.01 0.83-1.23 0.903 0.73 0.54-0.97 0.029 1.1 0.84-1.45 0.468
(negative)

Venous invasion (positive) Venous invasion 1.08 0.77-1.52 0.65 0.94 0.58~1.54 0.809 0.41 0.13-3.34 0.625
(negative)

Bile duct invasion (positive) Bile duct invasion 0.52 0.23-1.16 0.109 1.29 0.77-2.16 0.342 0.67 0.13-3.34 0.625
(negative)

Eggel classification (massive) Eggel classification 1.68 0.98-2.90 0.06 1.06 0.52-2.16 0.881 1.54 0.73-3.28 0.26
(nodular)

Eggel classification (diffuse) Eggel classification 1.78 0.78-4.06 0.173 1.30 0.42-4.03 0.645 0.66 0.13-3.30 0.614
(nodular)

Gastroesophageal varices 1.03 0.81-1.32 0.792 0.82 0.52-1.28 0.373 0.90 0.57-1.42 0.646

(none/present/ruptured)
Tumor distribution (bilobar) Tumor distribution 0.80 0.48-1.35 0.405 1.22 0.60-2.48 0.586 0.74 0.33-1.68 0.47

(unilobar)

* Alpha-fetoprotein.
tDes-gamma-carboxy prothrombin.

107 UDIBIN ‘€ JoqQUINN ‘667 SWN|OA e A12buns Jo sipuuy

SIUBIIDG DDH Ui nydny Jouin] snoaupiuods



Aoki et al

Annals of Surgery » Volume 259, Number 3, March 2014

Overall survival

éﬁ ¥ * * g2 i k)
o 1 2 3 4 s 8
Years sfier reatrent
Non-ruptured HCC =~ ======= Ruptured HCC
Non-ruptured HCC (n) 48548 28082 1739 10030 5067 2206 333
Ruptured MCC () 1180 335 145 70 30 10 10

FIGURE 1. Overall survival curves in the ruptured HCC group (dotted blue line) and the nonruptured HCC group (solid blue line)

(P < 0.001).

A comparison between ruptured HCC and nonruptured HCC
revealed that spontaneous tumor rupture was more frequent among
patients with a poor liver functional reserve, as reflected by the Child-
Pugh grade and liver damage classification. On the other hand, spon-
taneous tumor rupture was more frequently observed among younger
patients, and in HB V-infected livers, rather than chronically hepatitic
or cirrhotic livers or HCV-infected livers. Furthermore, in the rup-
tured HCC patients, the platelet count was higher and the ICGR15
value was better, although the ICGR15 value was mainly estimated
in patients undergoing liver resections. These results suggested that
spontaneous tumor rupture occurred in a heterogeneous population
of patients, and subsequent subanalyses showed that the clinicopatho-
logical parameters associated with tumor rupture differed among the
subgroups when stratified according to the infectious status for HBV
and/or HCV.

The analyses of tumor-related parameters showed that ruptured
HCC represented a more advanced tumor stage, as reflected by the
tumor size, tumor number, vascular invasion, and tumor marker val-
ues. These results are consistent with those in previous reports. A
previous report indicated that tumors in contact with or protruding
from the liver surface ruptured more frequently,'? but the present
surveys could not assess this issue, as detailed information regarding
the location and shape of the ruptured tumors was not collected. Data
collection regarding the shape of the HCC were not planned because
a definition of “extrahepatically protruding HCC” had not been es-
tablished at the time of study planning. A subsequent multivariate
analysis showed that parameters related to both liver function and tu-
mor status were identified as independent parameters associated with
spontaneous tumor rupture. The HR was highest for the tumor size
and was second highest for the Child-Pugh grade. Again, the liver
functional data in the ruptured HCC group were obtained at the time
of disease presentation, and thus, may differ from the baseline data
obtained prior to rupture.

538 | www.annalsofsurgery.com

Similar to the previous reports, the outcome for ruptured HCC
patients was poor compared with that for nonruptured HCC patients;
to evaluate the true impact of the tumor rupture itself, we performed
subsequent subgroup analyses stratified according to the TNM stag-
ing. The results stratified according to the LCSGJ TNM classification
suggested that the tumor rupture itself had an additional negative
impact on patient survival, and the impact was equivalent to an addi-
tional 0.5 to 1.5 stages added to the baseline TNM stage. Although the
tumor rupture itself worsened the patient prognosis, the impact was
not decisively strong so as to cancel the effect of other tumor-related
parameters. In other words, when an HCC tumor in an earlier stage
ruptures, a better survival can be expected as compared with that in an
advanced-stage rupture. Therefore, assigning all the ruptured HCC
to T4 may result in an overestimation of severity; rather, in cases of
ruptured HCC, it may be adequate to add (0.5 in the case of stage
IV-A, 1 in the case of stage III, or 1.5 in case of the stage IT) additional
stages to the baseline TNM stage, determined according to the tumor
size, tumor number, vascular invasion, lymph node metastasis, and
distant metastasis. Meanwhile, the survival curves of patients with
tumor rupture were poorly stratified according to the AJCC/UICC
TNM staging system. The survival curves for ruptured stage Il HCC
and for ruptured stage III-A HCC were similar, whereas those for
ruptured stage III-B and stage IV-A HCC were similar. According
to the present AJCC/UICC TNM staging system, ruptured HCC is
assigned to stage III-C if no lymph node or distant metastases are
present. However, the present analysis showed that it may not be ap-
propriate to assign the same stage to all ruptured cases, but rather to
add an additional 0.5 to 2 stages to the baseline TNM stage.

An overall survival analysis stratified according to the main
treatment modality showed that liver resection and local ablative
therapy could benefit patients, although the number of patients re-
ceiving local ablative therapy was still small (n = 32), possibly be-
cause of the large tumor size and the tumor location. As only data

© 2013 Lippincott Williams & Wilkins
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* No event was observed In the 'Ruptare x Stage I' subgroup,

FIGURE 2. (Upper component) Overall survival curves stratified according to the presence of tumor rupture, in combination with
the baseline LCSG] classification staging (stage I, Il, Ill, IV-A, and IV-B). (Lower component) The differences among the survival

curves examined using a Cox proportional hazards analysis.

regarding the main treatment modality were available, the results of
combination therapies, such as TACE plus liver resection, could not
be assessed in the present series. Recent reports have shown that
primary hemostasis using TACE followed by liver resection achieved
the best treatment results;'”>?>?* indeed, in clinical settings in Japan,
emergent TACE followed by hepatic resection is now the treatment
of choice, if the general condition and liver function of the pa-
tient recovers after TACE.2> A report on the latest nationwide sur-

© 2013 Lippincott Williams & Wilkins

vey in Japan documented that the 1-, 3-, and S-year survival rates
for all patients undergoing hepatic resection for HCC were 87.8%,
69.2%, and 53.4%, respectively.? The outcome of ruptured cases
was somewhat poorer than that for all the resected cases; however,
our results also suggested that, in selected cases, long-term survival
can be expected if the patient’s condition is tolerable to the cura-
tive treatment, ie, liver resection or local ablative therapy for the
ruptured tumor.
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FIGURE 3. (Upper component) Overall survival curves stratified according to the presence of tumor rupture, in combination with

the baseline AJCC/UICC classification staging (Stage |, I, lll-A, 1lI-B, IV-A, and IV-B). (Lower component) The differences among
the survival curves examined using a Cox proportional hazards analysis.
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FIGURE 4. (Upper component) Overall survival curves stratified according to the main treatment modality. (Lower component)
The differences among the survival curves examined using a Cox proportional hazards analysis.

CONCLUSIONS

In conclusion, we have investigated the parameters associated
with spontaneous HCC rupture and have assessed the impact of tumor
rupture on patient survival using information from a database con-
taining nationwide survey data in Japan. Spontaneous tumor rupture
had an additional negative impact on the baseline tumor status, and
this impact corresponded to an additional 0.5 to 2.0 TNM stages. Our
results provide important basic information for the next revision of
the TNM staging system for HCC.
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