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Abstract 

Background/Aim: This study aimed to evaluate the outcomes of patients who underwent resection 

for oligometastasis from hepatocellular carcinoma (HCC) and identify the prognostic factors 

associated with poor survival. 

Patients and Methods: Patients who underwent resection for oligometastasis from HCC between 

January 2000 and April 2021 were retrospectively investigated. Oligometastasis was defined as 1–5 

single organ metastases that were detected preoperatively in this study. Clinical characteristics and 

treatment outcomes were analyzed, and independent risk factors for poor prognosis were identified 

using cox proportional hazards model. 

Results: A total of 33 patients were included in this study. Eleven oligometastases were located in 

the intraabdominal lymph node, 8 in the adrenal gland, 5 in the lung, 4 in the peritoneum, 3 in the 
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pleura, and 1 each in the supraclavicular lymph node and abdominal wall. No re-operation or 

operative death occurred in this study. The median OS was 44.6 months (range=5.1–150.6 months), 

and the median survival after primary HCC diagnosis was 116.5 months (range=7.1–253.6 months). 

The median cumulative incidence of recurrent HCC was 7.2 months (range=0.3–94.7 months). The 

multivariate analysis showed that an alpha-fetoprotein level ≥ 20 ng/ml and multiple primary HCC 

tumors were independent poor prognostic factors. 

Conclusion: Clinical characteristics and treatment outcomes of patients who underwent resection for 

oligometastasis from HCC were demonstrated. A high alpha-fetoprotein level and multiple primary 

HCC tumors were independent poor prognostic factors. Surgical resection can be one of the 

treatment options for oligometastasis from HCC. 

  



4 

 

Hepatocellular carcinoma (HCC) is one of the major causes of cancer-related death worldwide. 

Extrahepatic metastasis from HCC indicates an advanced disease stage and is generally associated 

with poor prognosis in HCC (1). Systemic chemotherapy with or without locoregional therapy for 

intrahepatic lesions has been widely applied in patients with extrahepatic metastasis (2, 3). However, 

several investigators have demonstrated the efficacy of resection in prolonging survival of selected 

patients with extrahepatic metastasis from HCC (4-6). 

In metastatic disease, oligometastasis has been proposed as an intermediate state between local and 

systemic metastasis and is considered a condition that can benefit from locoregional therapy (7). The 

definition of oligometastasis has not been clearly established but is generally defined as the presence 

of 1–5 distant metastases that can be safely treated by a local approach (8, 9). The efficacy of local 

therapy for oligometastasis in the treatment of various cancers, including colorectal, pancreatic, and 

lung cancers, has been demonstrated (10-12). Although several reports have been published on the 

outcomes of resection of extrahepatic metastases of HCC, most of these reports are either 

comprehensive analyses of all resected metastases or they focus only on recurrent metastases after 

primary HCC resection; in contrast, few reports have examined results limited to oligometastasis. 

The aim of this study was to evaluate the clinical characteristics and treatment outcomes of patients 

who underwent resection for oligometastasis from HCC and to identify the prognostic factors 
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associated with poor survival. 

 

Patients and Methods 

Patients. Clinical data of 39 patients who underwent surgical resection for extrahepatic metastasis 

from HCC at our institution from January 2000 to April 2021 were retrospectively collected. The 

diagnosis of metastasis was confirmed by contrast-enhanced computed tomography (CT), and 18F-

fluorodeoxyglucose-positron emission tomography (18F-FDG-PET) was performed in combination as 

needed. In addition, coexisting intrahepatic tumors were evaluated by contrast-enhanced CT, 

magnetic resonance imaging (MRI), or hepatic arterial angiography. 

This study was performed in accordance with the 1975 Declaration of Helsinki and approved by the 

institutional review board of Hiroshima University (Provided ID Number: E‐2014-0922-01). 

Informed consent was obtained from all patients. 

 

Inclusion and exclusion criteria. In this study, oligometastasis was defined as follows: (i) 1–5 

extrahepatic metastases in a single organ, (ii) metastases that could have been detected 

preoperatively, except for those incidentally discovered during surgery. Among patients who 
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underwent resection of oligometastasis, except those with polymetastasis, which is defined as more 

than six metastases, during the observation period, those who met the following criteria were 

determined to be candidates: 1) metastasis without intrahepatic tumors or metastasis with an 

intrahepatic tumor that was potentially resectable or controllable by non-surgical treatments, such as 

radiofrequency ablation (RFA) and transcatheter arterial chemoembolization (TACE), 2) sufficient 

liver function as defined by Child-Pugh classification grade A or B, and 3) Eastern Cooperative 

Oncology Group performance status of 0 or 1. Patients who underwent diagnostic, palliative, or non-

radical surgery and those who did not meet the criteria described above were excluded from the 

study. In addition, patients followed up for less than 12 months were excluded. 

 

Surgical procedure and follow-up. The treatment strategy for metastasis was determined by a 

multidisciplinary team consisting of surgeons, hepatologists, and radiologists, who considered 

radiological images and the clinical course of the disease. Surgery was indicated when the metastasis 

was not progressive and when radical resection was feasible.  

Metastatic lesions were resected from each metastatic site, while metastases concomitant with 

intrahepatic tumors were resected simultaneously during hepatectomy. After discharge, all patients 

were followed up for tumor recurrence and metastasis by measuring tumor markers, including alpha-
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fetoprotein (AFP) and des-γ-carboxy prothrombin (DCP), every 3 months and by performing 

abdominal ultrasound, CT, or MRI every 6 months (13). In cases of suspected recurrence, 18F-FDG-

PET was performed. 

 

Data collection. To identify factors associated with poor prognosis, the following baseline patient 

characteristics, primary HCC characteristics, and preoperative and postoperative patient and 

oligometastasis data were collected. Baseline patient characteristics included age at oligometastasis 

resection, sex, and background liver etiology. Primary HCC characteristics included maximum tumor 

size, tumor number, histological differentiation, and vascular invasion. Preoperative factors included 

timing of metastasis development, the maximum size and number of metastases, the presence of 

coexisting intrahepatic lesions, preoperative therapy for metastasis, Child-Pugh grade, platelet count, 

and the creatinine, AFP, and DCP levels. Metastases detected at ≤ 6 and > 6 months after treatment of 

the primary tumor were classified as synchronous and metachronous, respectively. Overall survival 

(OS) was defined as the time from the date of resection of oligometastasis to the date of death from 

any cause or the date the patient was last known to be alive. The albumin-bilirubin (ALBI) grade 

consists of three grades (grades 1–3), which are divided according to the following method: log10 

bilirubin (μmol/l) × 0.66 + albumin (g/l) ×0.085 (cut-off values of grades ½ and 2/3 were −2.60 and 
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−1.39, respectively. 

 

Statistical analysis. Continuous variables are expressed as medians. Survival analysis was performed 

using the Kaplan–Meier method. Univariate analyses were performed using the log–rank test, while 

a multivariate analysis was performed using the Cox regression model for variables for which p<0.05 

in the univariate analysis to assess independent risk factors associated with poor OS. Cut-off values 

for continuous variables were determined based on clinically significant values. All statistical 

analyses were performed using JMP software (version 16.0; SAS Institute Inc., Cary, NC, USA); 

statistical significance was defined as p<0.05. 

 

Results 

Baseline characteristics. During the study period of January 2000 to April 2021, 39 patients 

underwent surgical resection for extrahepatic metastasis of HCC at Hiroshima university hospital. 

Six patients were excluded for the following reasons: two underwent resection for polymetastasis, 

three underwent non-radical or palliative resection, and one was followed up for less than 12 months. 

Finally, 33 patients were enrolled in this study. The demographic characteristics of the study 
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population are shown in Table I. The median age of patients at the time of resection of 

oligometastasis was 66 years (range=42–85 years), and 28 patients were male (84.8%) and 5 were 

female (15.2%). Twenty-five patients (75.8%) had hepatitis B or hepatitis C as a background liver 

etiology. 

The median maximum size of the primary HCC was 36 mm (range=10–128 mm), and the median 

number of tumors was two (range=1–10). Twenty-three patients (69.7%) had tumors with well to 

moderately differentiated histology, and 10 patients (30.3%) had tumors with poorly differentiated 

to undifferentiated histology. Seventeen patients (51.5%) had vascular invasion, and no patient had 

a history of tumor rupture. The treatment for primary HCC was surgery in 27 patients, resection in 

26 patients, and liver transplantation in 1one patient. Of the patients not treated with surgery, RFA, 

hepatic arterial infusion chemotherapy, and TACE were performed in two, three, and one patient, 

respectively. 

 

Characteristics of oligometastasis. Table II showed the details of the oligometastasis. 

Oligometastases were located in the intraabdominal lymph node (n = 11, 33.3%), adrenal gland (n = 

8, 24.2%), lung (n = 5, 15.2%), peritoneum (n = 4, 12.1%), pleura (n =3, 9.1%), supraclavicular 

lymph node (n = 1, 3.0%), and abdominal wall (n = 1, 3.0%). Four patients had synchronous 
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metastasis (12.1%) and 29 patients (87.9%) had metachronous metastasis. The metastasis was 

solitary in 22 patients (75.8%) and multiple in seven patients (24.2%). The median maximum size of 

the metastasis was 30 mm (range=6–115 mm), and the median number of metastases was 1 

(range=1–4). 

Eight patients (24.2%) had received preoperative treatment for oligometastasis including 

chemotherapy (n = 7) and TACE (n = 1), and the median duration of preoperative treatment was 7.3 

months (range=2.6–26.4 months). Preoperative chemotherapy included lenvatinib in one, S-1 or 5-

fluorouracil plus cisplatin combination therapy in four, and S-1 plus interferon combination therapy 

in two, while TACE was performed for the adrenal gland. Thirteen patients (39.4%) had coexisting 

intrahepatic lesions at the time of metastasis resection, and all intrahepatic lesions were judged to be 

controlled. In 11 patients (33.3%), oligometastasis was resected during hepatectomy for coexisting 

intrahepatic lesions. 

 

Short-term outcome. Table III shows the short-term outcomes after resection of oligometastasis. 

Nine patients (27.3%) had postoperative complications of Clavien-Dindo classification grade 2 or 

higher. Of those nine patients, two (6.1%) experienced complications of Clavien-Dindo grade 3, one 

underwent endoscopic hemostasis for esophageal hemorrhage, and one underwent percutaneous 
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drainage for biliary leakage. No re-operation or operative death occurred in this study. 

 

Survival analysis. The median OS was 44.6 months (range=5.1–150.6 months), and the cumulative 

1-, 3-, and 5-year OS rates were 84.9%, 54.8%, and 39.4%, respectively (Figure 1A). In addition, the 

median survival time after diagnosis of primary HCC was 116.5 months (range=7.1–253.6 months), 

and the cumulative 1-, 3-, and 5-year survival rates were 100%, 80.9%, and 63.7%, respectively 

(Figure 1B). The median cumulative incidence of recurrent HCC was 7.2 months (range=0.3–94.7 

months) and the cumulative 1- and 3-year rates of incidence of recurrent HCC were 36.8% and 

92.2%, respectively (Figure 1C). Recurrence after resection for oligometastasis was noted in 29 

patients (87.9%) and included intrahepatic recurrence as well as lung, adrenal gland, bone, and 

myocardial recurrence and peritoneal dissemination. The median time to recurrence was 6.7 months 

(range=0.3–94.6 months). Eight patients (24.2%) underwent repeat resections for recurrence: four for 

the adrenal gland, two for lung, and two for intrahepatic recurrence. Of the patients with recurrence 

who did not undergo resection, ten received chemotherapy, nine received radiotherapy, four 

underwent TACE, and one received microwave ablation. 

 

Predictors of OS. Table IV shows the results of the univariate and multivariate analyses of 
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prognostic factors of OS. In the univariate analysis, an AFP level ≥20 ng/ml and multiple primary 

HCC tumors were each significantly predictive of poor prognosis. In the multivariate analysis, an 

AFP level ≥20 ng/ml [hazard ratio (HR) = 3.181, 95% confidence interval (CI)=1.255–8.064; 

p=0.015] and multiple primary HCC tumors (HR = 3.248, 95%CI=1.228–8.592; p=0.018) emerged 

as independent predictors of poor survival. 

 

Discussion 

In the present study, we retrospectively investigated the outcomes of patients with oligometastasis 

from HCC who underwent surgical resection to determine the impact of surgery on clinical 

outcomes. Patients who underwent resection for oligometastasis exhibited a median survival time of 

44.6 months and the 5-year OS rate was 39.4%. In the multivariate analysis, a high AFP level and 

multiple primary HCC tumors were independent prognostic factors for poor OS. Although several 

reports of HCC oligometastases in specific organs, such as the adrenal gland and lung, have been 

published, to the best of our knowledge, this is the first study that focused on the treatment outcomes 

of patients with whole-body oligometastasis from HCC. 

Extrahepatic metastasis from HCC is associated with poor prognosis, and patients with extrahepatic 

metastasis are typically treated with systemic chemotherapy. Patients treated with sorafenib, a multi-
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kinase inhibitor, have a median survival of 10.7–11.0 months (14, 15). With the advances of highly 

effective chemotherapy, a recent nationwide Japanese analysis reported an increase in survival to 

25.5 months for patients treated with lenvatinib, a new multi-kinase inhibitor approved in 2018 (16). 

To improve prognosis, it is necessary to develop evidence not only for chemotherapy but also for 

multimodality treatment. Several surgeons have shown that appropriately selected patients who 

underwent resection for recurrent extrahepatic metastases had a significantly better prognosis than 

those who did not undergo resection (4, 6, 17). Chua et al. suggested that indications for resection of 

extrahepatic HCC were patients with limited isolated metastases, preserved liver function, and 

primary tumors that were adequately controlled (18). The definition of oligometastasis is similar to 

this proposal; however, the reference to the number of tumors makes it a clearer indicator. There 

have been a few reports of resection of oligometastases from HCC, with seven reports affecting the 

lung and adrenal glands (Table V) (19-25). Among these, five investigators have shown that patients 

who undergo resection for oligometastases have a better OS than those who undergo non-surgical 

treatment. The OS after resection for oligometastases ranged from 15.0-69.8 months, and the 5-year 

survival rate ranged from 20.3-33.3%. The results of this study were comparable to those of previous 

studies. Kim et al. compared the prognosis of patients treated with locoregional therapy and 

chemotherapy for pulmonary oligometastasis from HCC using propensity score matching; they 
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reported a significantly better 2-year OS rate in patients treated with local therapy than in those 

treated with chemotherapy (66.6% vs. 31.2%, p<0.001) (26). Our results may provide useful data for 

future studies on the efficacy of resection for oligometastasis in other organs in addition to that in the 

adrenal gland and lung. 

The multivariate analysis revealed that a high AFP level and multiple primary HCC tumors were 

significant prognostic factors for OS. A high AFP level plays an important role in HCC development 

and progression and is a well-known biomarker that predicts poor prognosis (27). AFP has been 

reported to be a prognostic factor after resection of primary HCC and lung metastases from HCC 

(28, 29). HCC cases with high AFP levels show marked activation of VEGF signaling, and trials of 

chemotherapy targeting patients with HCC and high AFP levels have also been conducted (30, 31). 

In this study, a high AFP level was also found to be a poor prognostic factor, and it was suggested 

that AFP is an important biomarker after resection for oligometastasis. DCP, another common HCC 

tumor marker, was not a significant prognostic factor in this study. 

In addition, the presence of multiple primary HCC tumors was also shown to be a prognostic factor. 

The number of tumors has a significant impact on the treatment strategy and prognosis of patients 

with HCC (3). The presence of multiple tumors has also been reported to be an independent predictor 

that affects long-term survival and contributes to high recurrence rates in patients with HCC who 
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undergo resection. Saito et al. reported that more than three tumors as a risk factor for the 

postoperative recurrence of HCC (32). Our previous study showed that multiple tumors were a 

significant risk factor for extrahepatic recurrence after hepatectomy, and the presence of multiple 

tumors is an important factor in the development and treatment of extrahepatic metastases (13). A 

significant relationship between AFP and tumor number has been reported, and these two factors 

may correlate with each other as poor prognostic factors (33). The number of primary HCCs may 

also influence patient prognosis after resection for oligometastasis, which suggests that primary 

HCC-related factors should be considered when treating oligometastasis. In contrast, the number of 

metastases was not associated with poor prognosis, which may be due to the limitation of the number 

of tumors that met the definition of oligometastasis. 

In this study, the postoperative recurrence rate was high at 87.9%.  Due to the high recurrence rate, 

resection should be considered a treatment option as part of a multimodal approach that also includes 

non-surgical treatments. Although systemic therapy is the standard treatment modality for patients 

with extrahepatic metastasis, multidisciplinary therapy including resection is considered feasible in 

patients with oligometastasis. Since the organs in which metastasis develop are diverse and often 

require the opinion of specialists in each field, the approach to managing patients with metastatic 

HCC should consistently involve a multidisciplinary team comprising not only hepatologist and liver 
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surgeons, but also physicians with expertise in various organ-specific conditions. 

The limitations of this study include its retrospective nature, long study period of inclusion, small 

sample size, and single-institution involvement, which may have resulted in biases. Due to the rarity 

of extrahepatic metastasis from HCC, these limitations were often observed in previous studies. 

Furthermore, the patients with HCC oligometastasis in this study were carefully selected; they had 

undergone resection and were not compared to patients treated with non-surgical therapies. To 

overcome these limitations, future studies with a larger number of patients from multiple institutions 

are required. 

Conclusion 

In conclusion, clinical characteristics and treatment outcomes of patients who underwent resection 

for oligometastasis from HCC was demonstrated. A high AFP level and multiple primary HCC were 

independent preoperative predictors of poor prognosis; such patients should be carefully followed 

up. Surgical resection can be one of the treatment options for patients with oligometastasis from 

HCC. 
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Figure legends 

Figure 1. Survival outcomes of patients with hepatocellular carcinoma (HCC) oligometastasis. (A) 

Overall survival after resection for HCC oligometastasis. (B) Overall survival after diagnosis of 

primary HCC. (C) Cumulative incidence of recurrence after resection for HCC oligometastasis. 
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Table I. Baseline characteristics of 33 patients who underwent surgical resection for oligometastasis from 

hepatocellular carcinoma (HCC). 

Variables n = 33 

Clinical factors  

  Age (years) at metastasectomy 66 (42–85) 

  Sex (Male/Female) 28/5 

  Viral hepatitis/Non-B and non-C 25/8 

Factors in primary HCC   

  Maximum size (mm) 36 (10–128) 

  Number of tumors 2 (1–10) 

  Histological differentiation 

  (well-moderate/poor-undifferentiated) 

23/10 

  Vascular invasion 17 (51.5) 

Factors in oligometastasis  

  Timing (synchronous/metachronous) 4/29 

  Maximum size (mm) 30 (6–115) 

  The number of metastases 1 (1–4) 

  Coexisting intrahepatic lesion 13 (39.4) 

  Preoperative therapy 8 (24.2) 

Clinical data at metastasectomy  

  Child-Pugh classification grade (A/B) 29/4 

  Platelet count (× 104/mm3) 10.2 (3.5–24.5) 

  Creatinine (mg/dl) 0.86 (0.52–9.35) 

  AFP (< 20 ng/ml/ ≥ 20 ng/ml) 17/16 

  DCP (<40 mAU/ml/ ≥ 40 mAU/ml) 8/25 

  ALBI grade (1/2–3) 22/11 

Variables are expressed as median (range) or n (%). AFP: Alpha-fetoprotein; DCP: des-γ-carboxy prothrombin; 

ALBI: albumin-bilirubin. 
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Table II. Details of oligometastasis. 

Variables n = 33 

Intraabdominal lymph node 11 (33.3) 

 1 8 

 2  2 

 3 1 

Adrenal gland 8 (24.2) 

 1 10 

Lung 5 (15.2) 

 1 2 

 2 1 

 3 1 

 4 1 

Peritoneum 4 (12.1) 

 1 2 

Pleura 3 (9.1) 

 1 2 

 4 1 

Supraclavicular lymph node 1 (3.0) 

 1 1 

Abdominal wall 1 (3.0) 

 1 1 

Variables are expressed as n (%).  
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Table III. Short-term outcomes after surgical resection. 

Variables n = 33 

Postoperative complications 9 (27.3) 

Clavien–Dindo classification grade 2  

 Ascites 3 (9.1) 

 Pleural effusion 1 (3.0) 

 Surgical site infection 1 (3.0) 

 Delayed gastric emptying 1 (3.0) 

 Pneumonia 1 (3.0) 

Clavien–Dindo classification grade 3  

 Esophageal hemorrhage 1 (3.0) 

 Bile leakage 1 (3.0) 

Reoperation 0 (0.0) 

Mortality in hospital stay 0 (0.0) 

Hospital stays (days) 13.5 (4–54) 

Variables are expressed as median (range) or n (%).  
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Table IV. Prognostic factors for survival identified by univariate and multivariate analyses (n = 33). 

 Univariate Multivariate 

Variables n (%) p-Value HR 95%CI p-Value 

Age at metastasectomy, ≥ 70 years 13 (39.4) 0.328    

Sex, male 28 (84.8) 0.060    

Viral hepatitis 25 (75.8) 0.934    

Maximum size of primary HCC, ≥ 50 mm 12 (36.4) 0.330    

Multiple primary HCC tumors 18 (54.5) 0.036 3.248 1.228–8.592 0.018 

Histological differentiation, poor-undifferentiated 10 (30.3) 0.533    

Vascular invasion 17 (51.5) 0.445    

Timing, metachronous 29 (87.9) 0.335    

Maximum size of metastases, ≥ 30 mm 15 (45.6) 0.738    

Multiple metastases 16 (48.5) 0.738    

Coexisting intrahepatic lesion 13 (39.4) 0.214    

Preoperative therapy for metastasis 8 (24.2) 0.326    

Child-Pugh classification grade B 4 (12.1) 0.075    

ALBI grade ≥ 2 11 (33.3) 0.854    

Platelet count, < 8.0×104/mm3 10 (30.3) 0.259    

Creatinine, ≥ 1.5 mg/dl 4 (12.1) 0.963    

AFP, ≥ 20 ng/ml 16 (48.5) 0.031 3.181 1.255–8.064 0.015 

DCP, ≥ 40 mAU/ml 25 (75.8) 0.127    

HR: Hazard ratio; CI: confidential interval; HCC: hepatocellular carcinoma; ALBI: albumin-bilirubin; AFP: alpha-

fetoprotein; DCP: des-γ-carboxy prothrombin. 
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Table V. Previous studies on outcomes of resection for oligometastasis from hepatocellular carcinoma. 

No. Author Year Study 

period 

(years) 

Location of 

oligometastasis 

n Median OS after 

resection for 

oligometastasis 

(months) 

Survival rate after 

resection for 

oligometastasis (%) 

1 Staubitz et al. 

(19) 

2021 25 Adrenal gland 16 15.0 N/A 

2 Teegen et al. (20) 2018 10 Adrenal gland 8 69.8 N/A 

3 Ha et al. (21) 2014 15 Adrenal gland 26 N/A 20.3 (5-year) 

4 Chen et al. (22) 2008 12 Lung 12 N/A 28.9 (5-year) 

5 Park et al. (23) 2007 14 Adrenal gland 5 21.4 N/A 

6 Tomimaru et al. 

(24) 

2006 15 Lung 8 29.0 33.3 (5-year) 

7 Momoi et al. 

(25) 

2002 13 Adrenal gland 13 N/A 25.0 (5-year) 

OS: Overall survival; N/A: not applicable.  

 



 


