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Abstract

Background No consensus has been reached on the fea-

sibility and efficacy of surgery for lymph node metastases

(LNM) from hepatocellular carcinoma (HCC).

Methods Of 2189 patients with HCC treated at our hos-

pital between July 1992 and March 2008, we retrospec-

tively reviewed the medical dossiers of the 18 patients

(0.8%) who underwent lymph node resection and were

pathologically diagnosed to have LNM from HCC. The

surgical procedure for LNM was selective lymphadenec-

tomy of those lymph nodes suspected to harbor metastasis.

The feasibility and efficacy of selective lymphadenectomy

was examined, and clinicopathological factors were ana-

lyzed with the aim of determining which patients would

most benefit from surgery.

Results Eighteen patients underwent surgery without

mortality or liver failure. Morbidities were found in four

patients (22.2%). The median survival time (MST) after

surgery was 29 months [95% confidence interval (CI)

21–38 months). The 1-, 3-, and 5-year overall survival rates

were 85, 42, 21%. The median progression-free survival

(PFS) after surgery was 6 months (95% CI 1–11 months),

and the median extrahepatic PFS was 16 months (95% CI

13–18 months). Single LNM was the only favorable prog-

nostic factor after surgery (Hazard ratio 0.082, 95% CI

0.008–0.83).

Conclusion Selective lymphadenectomy of LNM from

HCC was a feasible and efficacious procedure. Survival

rates can be expected to improve after selective lymphad-

enectomy of single LNM.

Keywords Hepatocellular carcinoma � Lymph node

metastases � Surgery

Introduction

Lymph node metastases (LNM) are rare and generally

associated with poor prognosis in hepatocellular carci-

noma (HCC) [1, 2]. No consensus has yet been reached

on the treatment strategy for LNM from HCC [3–5]. A

few case reports have been published on the surgical

treatment of LNM from HCC. Abe et al. [6] described

two patients who survived for more than 4 years after

the resection of an isolated metastatic lymph node fol-

lowed by transarterial embolization (TAE). Togo et al.

[7] also described a patient who survived for 7 years

without recurrence after single node resection and

simultaneous hepatectomy. In contrast, Uenishi et al. [8]

reported that the resection of multiple LNM led to a

poor prognosis, and they questioned the efficacy of

regional lymphadenectomy in HCC. Their poor results

are partly attributable to the deterioration of cirrhotic

liver function due to altered portal or lymphatic drainage

caused by extensive LN dissection [9]. Based on these

findings, it is possible that selective lymphadenectomy of

suspected metastatic lymph nodes instead of regional

lymphadenectomy would be an effective treatment for

LNM from HCC.

The aims of this study were to present our surgical

experiences on LNM from HCC and to discuss the feasi-

bility and efficacy of selective lymphadenectomy. We also
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examined prognostic factors to determine who might most

benefit from surgical resection.

Patients and methods

From July 1992 to March 2008, 2189 patients with HCC

were treated at the National Cancer Center Hospital East

in Kashiwa, Japan. Among those 2189 patients with HCC,

75 patients (3.4%) were clinically diagnosed to have LNM

from HCC and 21 patients (1.0%) actually underwent

surgery. Eighteen patients (0.8%) who underwent lymph

node resection and in whom LNM were pathologically

diagnosed were included in this and their medical histories

retrospectively examined.

The staging and resectability of tumors were assessed by

contrast-enhanced computed tomography (CT) scans,

magnetic resonance imaging (MRI), hepatic arterial angio-

graphy, ultrasounds, and chest X-rays. The clinical diag-

nosis of LNM was based on the following findings from the

contrast-enhanced CT, MRI, or ultrasound scans: (1) the

short axis diameter of the lymph node was minimally

[1 cm; (2) the lymph node showed hypervascularity in the

arterial phase and washout of enhancement in the venous

phase; (3) the liver tumor had been pathologically or

clinically diagnosed as HCC according to the guidelines

issued by American Association for the Study of Liver

Diseases [10]. A typical case of LNM from HCC is

depicted in Fig. 1. Indications of surgery for LNM from

HCC were: (1) isolated LNM; (2) metachronous LNM

without any tumor in the liver or synchronous LNM with

intrahepatic tumor that was potentially resectable or con-

trollable by non-surgical treatments, such as TAE or

radiofrequency ablation (RFA); (3) no extrahepatic

metastases except lymph nodes; (4) sufficient liver function

(Child–Pugh grade [11]: A or B) and performance status

[Eastern Cooperative Oncology Group Performance Status

(ECOG PS) [12]: 0 or 1] to undergo surgery. Liver function

was assessed by liver biochemistry tests, the Child–Pugh

grade, and the indocyanine green retention rate at 15 min

[13]. The patients’ data were reviewed by hepatic surgeons,

medical oncologists, and interventional radiologists during

a conference to determine if the patients met the afore-

mentioned criteria.

The surgical treatment procedure for LNM was, in

principle, selective lymphadenectomy in which only lymph

nodes suspected of metastasis were resected. With this

approach, potential deterioration of liver function caused

by altered lymphatic drainage after extensive LN dissection

was avoided. Thin vessels around the lymph nodes were

ligated whenever possible to prevent lymphatic leakage.

Resected lymph nodes were pathologically examined with

hematoxylin–eosin (HE) stain. When the results from the

HE stain were not definitive, we also performed immuno-

histochemistry tests to confirm the diagnosis. Patients were

followed-up every 3 months after surgery and were

assessed for recurrence by CT examination and tumor

marker level (alpha fetoprotein and protein induced by

vitamin K absence-II).

Survival time was calculated from the date of operation.

Clinicopathological findings and survival were compared

among the 18 patients who underwent resection for LNM.

The correlation between survival and clinicopathological

findings was also examined. Survival analyses were per-

formed using the Kaplan–Meier method, and differences

between the curves were tested using the log-rank test

(SPSS ver. 11.0J for Windows; SPSS, Chicago, IL).

Factors related to survival were analyzed with the Cox

proportional hazards regression model. p values \0.05

were considered to be statistically significant.

Results

Patient characteristics

Patient characteristics of the 18 patients are listed in

Table 1. Sixteen and two patients were Child–Pugh grade

A and B, respectively. The LNM was solitary in 13 patients

and multiple in five patients. The mean diameter of the

metastatic lymph nodes was 5.1 cm. Thirteen patients had

received previous treatments that consisted of hepatectomy

(n = 8), TAE (n = 3), percutaneous ethanol injection

(n = 1), and proton-beam therapy (n = 1). Median

Fig. 1 Computed tomography findings of a solitary lymph node

metastasis from hepatocellular carcinoma (HCC). A round-shaped,

large lymph node (arrowhead) was found on the posterior surface of

pancreas head (arrow). The lymph node was 6.0 cm in diameter and

showed early enhancement in the arterial phase of the dynamic study
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duration from the primary treatment for HCC to LN

recurrence in these 13 patients was 36 months (range

4–124 months). In 13 patients, LNM were accompanied by

simultaneous hepatic lesions, and five of the 13 patients

had multiple hepatic lesions. Of the five patients without

simultaneous hepatic lesions, two had multiple hepatic

lesions previously while three patients had only single

lesions. The underlying liver pathology in three patients

was normal, while seven patients had chronic hepatitis and

eight patients had cirrhosis.

Locations of LNM

The metastatic lymph nodes in the 18 patients were located

along the left gastric artery (n = 4), on the posterior sur-

face of the pancreas head (n = 4), around the abdominal

aorta (n = 3), above the diaphragm (n = 3), in the hepa-

toduodenal ligament (n = 3), and along the common

hepatic artery (n = 1).

Surgery for LNM

Selective lymphadenectomy was performed in 17 patients,

while one patient underwent regional lymphadenectomy

along the left-gastric artery, common hepatic artery, and

hepatoduodenal ligament. Among the 13 patients with

simultaneous hepatic lesions, nine patients underwent

simultaneous hepatectomy (3 lobectomies, 3 partial resec-

tions, 1 segmentectomy, 1 central bisegmentectomy, and 1

extended lobectomy), three patients received non-operative

treatments (2 TAE and 1 RFA), and one patient received

careful follow-up without treatment because the lesion

became obscure in severely cirrhotic liver and could not

undergo TAE. During the same period, one patient under-

went surgery for LNM, but the lymph node could not be

resected due to involvement of main portal vein. Two other

patients underwent surgery for LNM, but the patho-

logical findings revealed that one was benign reactive

lymphadenopathy and the other was metastasis from a

neuroendocrine tumor. These three cases were not included

in the present study. There was no postoperative mortality.

Six postoperative complications occurred in four patients:

transient pleural effusions (n = 2), cholecystitis (n = 1),

bile leak (n = 1), intestinal obstruction (n = 1), and wound

infection (n = 1). No patients developed liver failure or

refractory ascites. Transient pleural effusions were treated

with single thoracocentesis.

Survival

The median survival time (MST) of 18 patients was

29 months after surgery [95% confidence interval (CI)

21–38 months) and 32 months after clinical diagnosis (95%

CI 23–41 months). The 1-, 3-, and 5-year overall survival

rates after surgery were 85, 42, 21%, respectively. The median

progression-free survival (PFS) after surgery for LNM was

6 months (95% CI 1–11 months), and the median extrahe-

patic PFS was 16 months (95% CI 13–18 months) (Fig. 2).

Recurrence after resection of LN metastasis from HCC

Among the 12 patients with disease progression after sur-

gery, four patients developed only intrahepatic lesions that

were treated by TAE (n = 2) or RFA (n = 2). The other

Table 1 Patient characteristics

Patient characteristics Patients (n = 18)

Male, n (%) 16 (88.9)

Age (years) 65.2 ± 2.1

Performance status (0/1/2/3), na 17/1/0/0

HCV Ab (?), n (%) 9 (50)

Child–Pugh grade (A/B/C), n 16/2/0

Albumin (g/dl) 3.9 ± 0.1

T.Bil (mg/dl) 0.9 ± 0.1

ICG15R (%) 17.3 ± 2.6

PT (% standard) 82.6 ± 3.9

Platelet (9104/mm3) 15.3 ± 1.1

AFP (ng/ml) 1200 ± 750

PIVKA-II (mAU/ml) 410 ± 270

Previous treatments, n (%) 13 (72.2)

Simultaneous intrahepatic lesion, n (%) 13 (72.2)

Portal vein invasion, n (%)b 8 (44.4)

Multiple intrahepatic lesions, n (%)b 7 (38.9)

T-stage of intrahepatic lesions

(T1/T2/T3/T4), nb,c
3/5/5/5

Size of LNM (cm) 5.1 ± 1.0

Multiple LNM, n (%) 5 (27.8)

Extrahepatic metastasis

except LNM, n (%)

0 (0)

JIS score (3/4/5), nd 16/2/0

All values are given as the standard error of the mean (SEM) unless

otherwise indicated

HCV Ab Hepatitis C virus antibody, T.Bil total bilirubin, ICG15R
indocyanine green retention rate at 15 min, PT prothrombin time,

AFP alpha fetoprotein, PIVKA-II protein induced by vitamin K

absence-II, LNM lymph node metastases, JIS score Japan Integrated

Staging score
a Performance status was evaluated according to the ECOG (Eastern

Cooperative Oncology Group) criteria [11]
b When LNM was metachronous and the hepatic lesion did not exist

simultaneously, the findings were evaluated for the most recently

treated hepatic lesions
c T-stage was evaluated according to the TNM staging by the Liver

Cancer Study Group of Japan [14]
d Japan Integrated Staging score can be obtained by combining the

TNM stage score by the Liver Cancer Study Group of Japan and the

Child–Turcotte-Pugh stage score [18]
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eight patients developed both intra- and extrahepatic lesions.

The extrahepatic recurrences occurred in LN (n = 6), lung

and LN (n = 1), and peritoneum (n = 1). One patient with

lung and LN recurrence was treated with repeated selective

lymphadenectomy and partial lung resection each time. The

remaining seven patients with extrahepatic recurrences

received the best supportive care (n = 4) or chemotherapy

(n = 3).

Correlation between clinicopathological factors

and overall survival

The correlation between clinicopathological factors and

overall survival of the 18 patients is shown in Table 2. The

survival rate of the patients with resection of single LNM

was statistically higher than that of multiple LNM (MST:

52 vs. 14 months after surgery, p \ 0.01) (Fig. 3). Liver

functions, status of viral hepatitis, history of previous

treatments, presence of intrahepatic lesions, curability of

simultaneous intrahepatic lesions, regions of metastatic

LNs, and other factors were not statistically significant. In

order to eliminate the effect of possible confounding fac-

tors and small sample size, factors with p values \0.2 by

univariate analysis were analyzed with the Cox propor-

tional hazards regression model: the single LNM was found

to be the only favorable prognostic factor (hazard ratio

0.082, 95% CI 0.008–0.83).

Non-surgical treatments

During the same period, 55 patients were clinically diag-

nosed to have LNM, but did not undergo lymphadenectomy

due to the following reasons: (1) poor control of intrahepatic

lesions (n = 18); (2) regional or systemic LNM (n = 16);

(3) extrahepatic metastasis other than LNM (n = 9); (4)

poor liver function (Child–Pugh grade C) (n = 5); (5) poor

performance status (ECOG PS C 2) (n = 4); (6) patients’

preference (n = 2); (7) involvement of main portal vein

(n = 1). The MST of 55 patients without lymphadenectomy

was 4 months after clinical diagnosis (95% CI 3–6 months)

and was significantly shorter than that of patients with

lymphadenectomy (32 months; 95% CI 23–41 months)

(p \ 0.01) (Fig. 2). Non-operative treatments included the

best supportive care (n = 19), systemic chemotherapy

(n = 13), TAE (n = 8), external beam radiation therapy

(n = 5), transarterial infusion chemotherapy (n = 5),

immunotherapy (n = 3), and hepatic arterial continuous

infusion chemotherapy (n = 2). Four patients developed

complications that were directly related to the LNM from

HCC, namely, obstructive jaundice (n = 2), esophageal

obstruction (n = 1), and obstruction of inferior vena cava

(n = 1) (Fig. 4).

Discussion

Lymph node metastases from HCC are rare. The feasibility

and efficacy of surgical treatment for LNM from HCC has

not been fully evaluated. Several case studies have reported

mortality cases and high morbidity rate after surgery [8, 9].

In our study, however, there was no mortality or liver

failure associated with surgery for LNM, although eight

cases were complicated by liver cirrhosis. These results

demonstrate the safety of selective lymphadenectomy for

LNM from HCC in selected patients and are in contrast to

the high rate of liver failure previously reported following

regional lymphadenectomy [8, 9]. The favorable outcomes

of selective lymphadenectomy may be attributable to the

maximum conservation of the lymphatic and portal flow

around the liver. Selective lymphadenectomy of LNM

might be a safer and feasible procedure in patients with

liver cirrhosis, although the indication for selective lym-

phadenectomy should still be carefully considered, espe-

cially in terms of liver function.

Considering the survival benefit of selective lymphad-

enectomy for patients with LNM, the MST was 29 months

after lymphadenectomy and the 1-, 3-, and 5-year OS were

85, 42, and 21%. Survival more than 3 years was achieved

in five patients after surgery, and two of these patients are

still alive without a recurrence. These results indicate the

survival benefit of selective lymphadenectomy for LNM

from HCC in selected patients. The efficacy of lymphad-

enectomy was recently questioned by Sun et al. [3].

However, the methods and patient backgrounds were dif-

ferent between two studies. In Sun’s study, the evaluation

Fig. 2 Cumulative survival curves of patients with or without

resection of lymph node metastases (LNM). The median survival

time after clinical diagnosis was 32 months with resection (95% CI

23–41 months) and 4 months without resection (95% CI 3–6 months)
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Table 2 Correlation between clinicopathological factors and overall survival after lymph node resection of HCC (the log-rank test)

Patient characteristics n Univariate analysis Multivariate analysis

3-year

OS (%)

5-year

OS (%)

MST

(months)

p value Hazard

ratio

(95% CI) p value

Age (years)

\70 12 34.3 0 24.5 0.15 0.09 (0.005–1.62) 0.29

370 6 66.7 66.7 68.3

Serology of viral hepatitis

HBs Ag (-) and HCV Ab (-) 5 100 0 52.3 0.13 0.02 (0.00–1.12) 0.19

HBs Ag (?)/HCV Ab (?)/both (?) 13 22.2 22.2 24.5

Child–Pugh grade

A 16 40.9 0 29.4 0.48

B 2 50 50 24.5

AFP (ng/ml)

C400 5 50 50 14.5 0.97

\400 13 38.1 19.1 29.4

PIVKA-II (mAU/ml)

C100 9 40 40 29.4 0.77

\100 9 41.7 41.7 24.5

Liver cirrhosis

Yes 8 57.1 57.1 68.3 0.18 0.04 (0.00–5.73) 0.07

No 10 22.2 0 25.6

Simultaneous hepatic lesions

Absent 5 75 75 68.3 0.08 0.57 (0.00–88.8) 0.21

Present 13 25.9 0 25.6

Number of intrahepatic lesionsa

Single 12 37.5 37.5 24.5 0.6

Multiple 6 50 25 25.6

T-stage of intrahepatic lesionsb

T1/2 8 33.3 33.3 24.5 0.67

T3/4 10 51.4 25.7 52.3

Portal vein invasiona

Present 8 62.5 0 52.3

Absent 10 28.6 28.6 25.6 0.77

Number of LNM

Single 13 55.6 27.8 52.3 \0.01 0.082 (0.008-0.83) 0.03

Multiple 5 0 0 14.5

Size of metastatic LN (cm)

C4.0 12 33.3 16.7 25.6 0.48

\4.0 6 66.7 66.7

Differentiation of metastatic LNs

Well or moderately differentiated 3 50 50 25.6

Poorly differentiated 15 40.9 20.5 29.4 0.68

JIS scorec

3 16 40.9 0 29.4 0.48

4 or 5 2 50 50 24.5

HCC Hepatocellular carcinoma, OS overall survival, MST median survival time, CI confidence interval, LN lymph node, HBs Ag hepatitis B surface

antigen
a Metachronous intrahepatic lesions were evaluated in the absence of simultaneous intrahepatic lesions
b T-stage of intrahepatic lesions was evaluated according to the TNM staging by the Liver Cancer Study Group of Japan [14]
c Japan Integrated Staging score can be obtained by combination of the TNM stage score by the Liver Cancer Study Group of Japan and the

Child-Turcotte-Pugh stage score [18]
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of LNM and decision whether lymphadenectomy should be

done or not were mostly based on the palpation of surgeons

during surgery. The preoperative evaluation of LNM was

not performed precisely in most of the patients. In com-

parison, in our study, the diagnosis of LNM was made by

preoperative imaging diagnosis. Selective lymphadenec-

tomy was performed only for lymph nodes which were

clinically diagnosed for metastasis. Patients’ backgrounds

were also different because the present study included

many recurrent cases and cirrhotic cases. Based on these

aspects, we consider that the efficacy of resection for LNM

from HCC was not fully evaluated in Sun’s study and that

selective lymphadenectomy is a safe and beneficial pro-

cedure in selected patients.

The possible candidates for selective lymphadenectomy

are not many. In the present study, among 2189 patients

with HCC who were treated in our institution, 75 patients

(3.4%) were clinically diagnosed to have LNM from HCC,

and 21 patients (1.0%) actually underwent surgery

according to the aforementioned criteria. Among those 21

patients, 19 patients were pathologically diagnosed to have

LNM from HCC while benign reactive lymphadenopathy

was identified in resected lymph nodes in one case and

metastasis from neuroendocrine tumor in the other. The

positive predictive value of our diagnostic criteria of LNM

from HCC was 90.5%. Among 19 patients with patholog-

ically proven LNM, 18 patients underwent successful

lymphadenectomy while it was abandoned due to invasion

of the main portal vein in one patient. Thus, selective

lymphadenectomy might be indicated in 24.0% (18/75) of

cases with clinical diagnosis of LNM from HCC.

A comparison of surgical and non-surgical treatments

suggests that external beam radiation therapy can be con-

sidered as a possible alternative modality for the treatment

of LNM from HCC. However, median survival following

this therapy has been found to be only 7–9.4 months, while

the incidence of gastrointestinal bleeding was fairly high

(9.4–22.0%) [4, 15]. A newer molecular targeting agent,

Sorafenib (Nexavar; Bayer HealthCare Pharmaceuticals,

Basel, Switzerland/Onyx Pharmaceuticals, Emeryville,

CA), has been recently shown to prolong survival in

patients with advanced HCC [16, 17]. However, a survival

benefit was not demonstrated in the sub-group analysis of

patients with extrahepatic metastasis. Long-term survival

was rarely seen after those non-surgical treatments.

Although candidates for resection are limited, and multi-

modal treatment might be necessary after resection, surgery

for LNM seems to play an important role in achieving

Fig. 3 Cumulative survival curves after surgery according to the

number of MLN. The survival rate of the patients with resection of

single LNM was statistically higher than that of multiple LNM (mean

survival time 52 vs. 14 months; p \ 0.01)

Fig. 4 Computed tomography findings of inferior vena cava obstruc-

tion by huge metastatic lymph nodes from hepatocellular carcinoma.

Left A 57-year-old female underwent proton beam therapy for her

solitary HCC (diamond). The slightly enlarged lymph nodes

(arrowhead) around the inferior vena cava (IVC) (arrow) were at

first judged equivocal as metastases (short axis diameter \1.0 cm).

Right Only 2 months later, the patient developed IVC obstruction

(arrow) by the rapidly growing lymph nodes (arrowhead)
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long-term survival in the treatment strategy for LNM from

HCC.

Evaluating the correlation between clinicopathological

factors and prognosis after selective lymphadenectomy,

single LNM was the only favorable prognostic factor

after surgery (hazard ratio 0.082, 95% CI 0.008–0.83).

The MST of patients with single and multiple LNM after

surgery were 52 and 14 months, respectively (p \ 0.01).

All five patients who survived [3 years had single LNM

and four of them did not develop extrahepatic metastasis

within 3 years. On the contrary, three of the five patients

with multiple LNM developed intra- and extrahepatic

recurrences within 6 months after surgery. Therefore,

multiple LNM indicated its advanced and systemic nature

of the disease, while single LNM might be considered to

be a localized disease. The MST of patients with resec-

tion of multiple LNM was not significantly longer than

that of patients without resection (15 vs. 4 months after

diagnosis, respectively; p = 0.12). Patients with single

LNM appear to be the best candidates for selective

lymphadenectomy. On the other hand, efficacy of selec-

tive lymphadenectomy for multiple LNM seemed equiv-

ocal due to its advanced and systemic nature of the

disease.

The LNM from HCC might also cause severe com-

plications, such as obstructive jaundice, pyloric obstruc-

tion, and inferior vena cava obstruction [15]. The

resection of LNM might prevent these complications. In

our institution, there were four complications directly

related to LNM during the same period as that covered by

our study. One patient developed inferior vena cava

obstruction due to rapidly growing lymph nodes while

receiving proton beam therapy for her solitary intrahepatic

lesion (Fig. 4). Another patient developed esophageal

obstruction due to large metastatic lymph nodes in the

mediastinum. Two other patients developed obstructive

jaundice due to metastatic lymph nodes in the hepato-

duodenal ligament, which were treated with percutaneous

transhepatic biliary drainage. Although selective lym-

phadenectomy should be performed with curative intent,

it might additionally be beneficial as a preventative

and palliative measure against these life-threatening

complications.

The present study has several limitations. It is a single

institutional study with a small patient population. Also,

this study was not performed as a randomized controlled

trial (RCT). However, RCTs are very difficult to conduct in

this disease group due to the small number of patients

scattered over diverse facilities. Our future perspective is to

conduct a prospective observational study in a multi-

institutional setting focusing on selective lymphadenec-

tomy for patients with single LNM.

Conclusion

Selective lymphadenectomy of LNM from HCC is a fea-

sible and efficacious procedure. Long-term survival can be

expected after selective lymphadenectomy, especially in

patients with a single LNM.

References

1. Ikai I, Arii S, Okazaki M, Okita K, Omata M, Kojiro M, et al.

Report of the 17th nationwide follow-up survey of primary liver

cancer in Japan. Hepatol Res. 2007;37:676–91.

2. Liver Cancer Study Group of Japan. Primary liver cancer of

Japan: clinicopathological features and results of surgical treat-

ment. Ann Surg. 1990;211:277–87.

3. Sun HC, Zhuang PY, Qin LX, Ye QH, Wang L, Ren N, et al.

Incidence and prognostic values of lymph node metastasis in

operable hepatocellular carcinoma and evaluation of routine

complete lymphadenectomy. J Surg Oncol. 2007;96:37–45.

4. Park YJ, Lim DH, Paik SW, Koh KC, Lee JH, Choi MS, et al.

Radiation therapy for abdominal lymph node metastasis from

hepatocellular carcinoma. J Gastroenterol. 2006;41:1099–106.

5. Schwartz JD, Beutler AS. Therapy for unresectable hepatocel-

lular carcinoma: review of the randomized clinical trials-II: sys-

temic and local non-embolization-based therapies in unresectable

and advanced hepatocellular carcinoma. Anticancer Drugs.

2004;15:439–52.

6. Abe T, Furuse J, Yoshino M, Kinoshita T, Konishi M, Inoue K,

et al. Clinical characteristics of hepatocellular carcinoma with an

extensive lymph node metastasis at diagnosis. Am J Clin Oncol.

2002;25:318–23.

7. Togo S, Takahashi T, Tanaka K, Endo I, Sekido H, Shimada H.

Long-term survival in a patients with hepatocellular carcinoma

with resection of a metastatic lymph node after percutaneous

ethanol injection therapy. Int J Clin Oncol. 2004;9:393–7.

8. Uenishi T, Hirohashi K, Shuto T, Kubo S, Tanaka H, Sakata C,

et al. The clinical significance of lymph node metastases in

patients undergoing surgery for hepatocellular carcinoma. Surg

Today. 2000;30:892–5.

9. Ercolani G, Grazi GL, Ravaioli M, Grigioni WF, Cescon M,

Gardini A, et al. The role of lymphadenectomy for liver tumors.

Further considerations on the appropriateness of treatment strat-

egy. Ann Surg. 2004;239:202–9.

10. Bruix J, Sherman M. Management of hepatocellular carcinoma.

Hepatology. 2005;42:1208–36.

11. Oken MM, Creech RH, Tormey DC, Horton J, Davis TE,

McFadden ET, et al. Toxicity and response criteria of the Eastern

Cooperative Oncology Group. Am J Clin Oncol. 1982;5:649–55.

12. Pugh RN, Murray-Lyon IM, Dawson JL, Pietroni MC, Williams

R. Transection of the oesophagus for bleeding oesophageal

varices. Br J Surg. 1973;60:646–9.

13. Lau H, Man K, Fan ST, Lo CM, Wong J. Evaluation of preop-

erative hepatic function in patients with hepatocellular carcinoma

undergoing hepatectomy. Br J Surg. 1997;84:1255–9.

14. Liver Cancer Study Group of Japan. The general rules for the

clinical and pathological study of primary liver cancer, 1st

English edn. Tokyo: Kanehara & Co.; 1997.

15. Zeng ZC, Tang ZY, Fan J, Qin LX, Ye SL, Zhou J, et al. Con-

sideration of role of radiotherapy for lymph node metastases in

patients with HCC: retrospective analysis for prognostic factors

J Hepatobiliary Pancreat Sci (2011) 18:559–566 565

123



from 125 patients. Int J Radiat Oncol Biol Phys. 2005;

63:1067–76.

16. Llovet JM, Ricci S, Mazzaferro V, Hilgard P, Gane E, Blanc JF,

et al. Sorafenib in advanced hepatocellular carcinoma. N Engl J

Med. 2008;359:379–90.

17. Cheng AL, Kang YK, Chen Z, Tsao CJ, Kim JS, Luo R, et al.

Efficacy and safety of Sorafenib in patients in the Asia–Pacific

region with advanced hepatocellular carcinoma: a phase III ran-

domized, double-blind, placebo-controlled trial. Lancet Oncol.

2009;10:25–34.

18. Kudo M, Chung H, Haji S, Osaki Y, Oka H, Seki T, et al.

Validation of a new prognostic staging system for hepatocellular

carcinoma: the JIS score compared with the CLIP score. Hepa-

tology. 2004;40:1396–405.

566 J Hepatobiliary Pancreat Sci (2011) 18:559–566

123


	Surgical treatment of lymph node metastases from hepatocellular carcinoma
	Abstract
	Background
	Methods
	Results
	Conclusion

	Introduction
	Patients and methods
	Results
	Patient characteristics
	Locations of LNM
	Surgery for LNM
	Survival
	Recurrence after resection of LN metastasis from HCC
	Correlation between clinicopathological factors and overall survival
	Non-surgical treatments

	Discussion
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


