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Hepatocellular carcinoma in old age: are there any
benefits of liver resection in old age?
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Purpose: Elderly individuals have comorbidities that can adversely affect surgical outcomes. Some studies reported that
elderly patients with hepatocellular carcinoma (HCC) have higher liver- and non-liver-related deaths. Therefore, palliative
treatments are preferred in these patients. We compared surgical treatment outcomes between young and old age groups.
Methods: In total, 233 liver resections were performed in patients with HCC from March 2012 to December 2018. We
retrospectively reviewed medical records. The old age group was defined as patients aged more than 70 years. We
compared perioperative characteristics and surgical outcomes and analyzed the prognostic factors for disease-free
survival (DFS) and overall survival (0S) rates.

Results: The young and old age group included 184 and 49 patients, respectively. Preoperative characteristics were
similar. Major liver resection rate was similar (young age group, 26.1% vs. old age group, 20.4%], but the operation time
was a little bit shorter in old age group. Major postoperative complications were 23 (12.5%) and 9 (18.4%] in the young and
old age group (P = 0.351). Median non-liver-related overall survival were 80 and 76 months (P = 0.889) and liver-related 0S
were 76 and 76 months (P = 0.514) in the young and old age groups, respectively. Age was not an independent risk factor
for DFS and OS.

Conclusion: Elderly patients showed similar non-liver- and liver-related OS rates as young patients after liver resection.
Postoperative complications were also similar. If elderly patients are well selected, they can receive curative treatment
and show good surgical outcomes.

[Ann Surg Treat Res 2020;99(2):65-71]
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the national level. The patients with HCC can be diagnosed
and treated relatively early [3]. However, the early detection

INTRODUCTION

Hepatocellular carcinoma (HCC) is a common cause of
death worldwide. The number of elderly patients with HCC
has been increasing with a longer life expectancy among this
population [1]. According to the National Cancer Information
Center in Korea, HCC was the second leading cause of cancer
mortality in Korea in 2017 [2]. South Korea utilizes the National
Cancer Screening Programs as a cancer management policy at

and diagnosis of HCC did improve with this effort, and there
are still many difficulties in treating patients with HCC.
Especially, older people have coexisting medical morbidities
that can adversely affect surgical outcomes and may become the
reason for selecting palliative treatment modalities, including
transarterial chemoembolization (TACE).

Recent advances in surgical techniques and perioperative
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management could reduce the age-related complications of liver
surgery [4] and many elderly patients with HCC are receiving
aggressive management [5]. However, there are some debates
regarding the prognosis of elderly patients. Disease-free survival
(DFS) was similar in such patients but overall survival (OS)
was worse than younger patients, and especially, non-liver—
related OS was also poorer in elderly patients [6]. Recent studies
have shown that surgical resection or liver transplantation
show better results than other therapeutic options such as
radiofrequency ablation, TACE, and systemic chemotherapy.
Unfortunately, there are significant obstacles to curative liver
resection such as coexisting extrahepatic metastasis, underlying
liver disease, and the concern of a patient's older age [7,8].
The aim of this study was to evaluate clinical outcomes and

Table 1. Baseline characteristics of young and old age groups”

safety of the surgical approach and compare these in older and
younger patients with HCC as well as to compare the non-liver-
and liver-related OS rates between the old and young groups.

METHODS

Patients
From March 2012 to December 2018, 233 patients underwent

liver resection by a single surgeon and were pathologically
diagnosed with HCC after liver resection. This study was
approved by Institutional Review Board of Wonju Severance
Christian Hospital (No. CR314023). We prospectively collected
medical records of all patients, and they were enrolled in this
study. Patients were divided into 2 groups according to their age

Variable Young age (n = 184) Old age (n = 49) P-value

Age (yr) 58 (27-69) 73 (70-88)
Sex

Female 41 (22.3) 8 (16.3) 0.434

Male 143 (77.7) 41 (83.7)
Underline liver disease

HBV 114 (62.0) 13 (26.5) <0.001

HCV 10 (5.4) 9(18.4)

NBNC 4(2.2) 3(6.1)

Alcohol 31(16.8) 12 (24.5)

HBV + alcohol 23 (12.5) 4(8.2)

HCV + alcohol 1(0.5) 3(6.1)

NA 1(0.5) 5(10.2)
Comorbidity

Diabets melliuts 53 (28.8) 20 (40.8) 0.107

Hypertension 60 (32.6) 29 (59.2) 0.001

CVDs 5(2.7) 7 (14.3) 0.003

Others 34 (18.5) 14 (28.6) 0.351
Number of comorbidities

None 7 (47.3) 2 (24.5) 0.001

One 1(27.7) 4 (28.6)

Two 4 (18.5) 1(22.4)

More than three 2 (6.5) 2 (24.5)
AST (U/L) 41 8 (11-220) 44 7 (15-332) 0.376
ALT (U/L) 34 9 (6-253) 34 9 (4-220) 0.744
Albumin (g/dL) 0(2.5-5.1) 9(2.7-4.8) 0.995
Total bilirubin (mg/dL) 1 39 (0.2-59.0) 0. 71 (0.3-1.74) 0.172
Platelet (x10*/mm?) 154 1(32.0-510.0) 164.4 (64.0-333.0) 0.310
PT (INR) 1(0.83-2.09) 1.02 (0.89-1.26) 0.256
a-FP (ng/dL) 1 224 8 (0.8-68,252.9) 296.7 (1.1-9,215.6) 0.062
PIVKA-II (mAU/mL) 155.4 (10-37,160) 129.3 (13-8,723) 0.563
ICG R15 (%) 16.9 (1.5-74.9) 15.8 (4.4-37.5) 0.003
PET

Negative 117 (70.5) 32(72.7) 0.853

Postiive 49 (29.5) 2(27.3)

Values are presented as median (range) or number (%).

NA, not analyzed; CVD, cerebrovascular disease; PT, prothrombin time; INR, international normalized ratio; PIVKA-II, PT induced by
vitamin K absence-II; ICG R15, indocyanine retention rate at 15 minutes.
“Young age group included patients aged <70 years and old age group included those aged >70 years.
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at admission; young (patients aged <70 years) and old (patients
aged =70 years) age groups.

Patient selection and treatment of HCC
Hepatologists regularly checked high-risk patients based

on their o-FP level and ultrasonography (US) according to the
Korea Practice Guideline for the Management of HCC [9]. A
dynamic contrast enhanced CT scan was performed when there
were q-FP increases or suspicious nodules on US. Additionally,
an MRI and 18F-fluoro-2-deoxy-D-glucose PET CT scans were
performed to evaluate intra- or extrahepatic metastasis. A
multidisciplinary team including surgeons, radiologists, and
internal medicine doctors evaluated patients’ eligibility for
liver resection. The operation was determined based on the
tumor extent, residual liver function, and performance scale
of patients. The Eastern Cooperative Oncology Group (ECOG)
performance scale was used for this evaluation. The ECOG
scales of 0 and 1 were regarded as appropriate for patients to
undergo liver resection. The indocyanine retention rate of 15
minutes (ICG R15) was used to evaluate residual liver function.
If there was enough remnant liver volume or multiple tumors
were located in the same segment or section that was to be
removed, we did not limit the size and number of tumors. We
usually performed anatomical liver resection and achieved
wide resection margin in patients with a well-preserved liver
function. Major liver resection was defined as liver resection of
more than 2 segments.

Outcomes
We compared baseline characteristics of patients and

pathologic characteristics of tumors between the young and old
age groups and analyzed prognostic factors for DFS and OS and
identified whether age was an independent prognostic factor
for DFS and OS. Finally, we compared OS rates between the
young and old age groups with respect to liver-related mortality,
non-liver-related mortality, and OS, including liver-related, non-
liver-related, and operative mortality.

Statistics
Statistical analyses were performed using IBM SPSS

Statistics version 23.0 (IBM Corp., Armonk, NY, USA). All
continuous variables were presented as median and range. All
categorical results were presented as numbers and percentages.
Categorical and continuous variables were compared using
Fisher exact test and Student t-test, respectively. OS and DFS
rates were analyzed using the Kaplan-Meier test. Univariate
and multivariate analyses of DFS and OS rates were conducted
using Cox proportional hazard model (forward stepwise) to
identify prognostic factors. P < 0.05 was considered statistically
significant.

RESULTS

Baseline characteristics
A total of 233 patients with HCC underwent liver resection.

Forty-nine patients (21.0%) were included in the old group
and 184 (79.0%) in the young group. Baseline characteristics
of patients in the 2 groups are summarized in Table 1. The
percentage of patients with HBV infection was significantly
lower in the old age group (34.7% vs. 745%, P < 0.001). Alcohol
and HCV infection were significantly more common causes
of underlying liver disease in the old age group. Among
the comorbidities, the prevalence of hypertension and
cerebrovascular disease and the number of patients with more
than 2 comorbidities were significantly higher in the old age
group. There were no significant differences between the 2
groups regarding preoperative liver function tests.

Table 2. Perloperatlve and pathological characteristics of
patients”

Variable Yongage  Oldag  pralue
Operation type 0.462
Minor 136 (73.9) 9 (79.6)
Major 8(26.1) 0(20.4)
Operation time (min) 235 (70-1,005) 215 (100-500) 0.004
Bleeding (mL) 600 (0-33,500) 500 (0-3,900) 0.264
Transfusion (mL) 0(0-25,970) 0(0-1,911) 0.282
Complication rate” 0.923
Grade llla 12 (6.5) 2 (4.1)
Grade lllb 10 (5.4) 2(4.1)
Grade IVa 5(2.7) 2 (4.1)
Grade IVb 2(1.1) 2 (4.1)
Operation mortality 7 (3.8) 3 (6.1) 0.442
Tumor number 0.853
Single 129 (76.8) 37 (75.5)
Multiple 39 (23.2) 12 (24.5)
Portal vein invasion 0.125
No 144 (87.8) (95.7)
Yes 20(12.2) 2 (4.3)
Microvessel invasion 0.720
No 125 (76.2) 37 (78.7)
Yes 39 (23.8) 10 (21.3)
Satellite nodule 0.433
No 136 (82.4) 41 (87.2)
Yes 29 (17.6) 6(12.8)
Intrahepatic metastasis 0.340
No 141 (86.0) 2 (91.3)
Yes 23 (14.0) 4 (8.7)
Resection margin (cm) 1.2 (0-10) 1.2 (0-5) 0.122

Values are presented as number (%) or median (range).

“Young age group included patients aged <70 years and old age
group included those aged >70 years. "Complication grade was
defined using Clavien-Dindo classification.
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Perioperative and pathologic characteristics
Operative and pathologic characteristics of patients in the

2 groups are summarized in Table 2. There was no difference
in the operation types between the 2 groups (the ratio of
major operations was 26.1% and 20.4% in the young and old
age group, P = 0.462). Old age group suffered from wound
infection and dehiscence as grade 3 and aspiration pneumonia
and pulmonary embolism as grade 4 and young age group

suffered from liver-related complications. The complication rate
of a Clavien-Dindo classification of >III showed no significant
difference between the groups. The operative mortality rate
was also similar between the groups. However, the reason of
mortality was mainly liver-related death in young age group
and infection-related death in old age group. There was no
difference in pathologic characteristics between the groups.

Table 3. Multivariate analysis for disease-free survival and overall survival

Disease-free survival

Variable

HR P-value
Age, 270 yr 0.993 0.536
PET, positive
Tumor size 1.215 0.001
Resection margin, <1 cm
Gross PVI, positive 3.555 0.017
Satellite nodule, positive 2.555 0.032
Intrahepatic metastasis, positive 3.357 0.009
Multicentric occurrence, yes 1.735 0.050

Overall survival

HR, hazard ratio; Cl, confidential interval; PVI, portal vein invasion.
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Fig. 1. Overall survival rates in the young and old age groups
according to the cause of death. (A) Liver-related overall
survival between both groups (P = 0.514). (B) Non-liver—
related overall survival between both groups (P = 0.889).
(C) Overall survival by liver-related, non-liver-related, and
operative mortality between both groups (P = 0.849) did not
show a significant difference.



In Sik Shin, et al: Hepatocellular carcinoma in old age

Surgical outcomes
The median DFS was 50 months in all patients and 46 and

67 months in the young and old age groups, respectively;
however, this did not show a significant difference (P = 0.722).
The median OS was 84 months in all patients and 84 and 72
months in the young and old age groups, respectively. According
to multivariate analysis, age was not an independent risk
factor for DFS and OS. Tumor size, gross portal vein invasion,
satellite nodule, intrahepatic metastasis, and multicentric
occurrence were significant prognostic factors for DFS, whereas
positivity of PET, a resection margin of <1 cm, and intrahepatic
metastasis were significant prognostic factors for OS (Table 3).

We analyzed OS according to the cause of death: liver-related,
non-liver-related, and all causes. The median OS of the young
and old age groups was 84 and 72 months in OS of all causes,
which was not significant (Fig. 1).

DISCUSSION

HCC shows a poor prognosis and its incidence is increasing in
Korea, especially in the old age population [3]. If liver resection
and perioperative management can be performed safely, elderly
patients with HCC who undergo liver resection can be managed
via curative treatment modalities. Generally, elderly patients
with HCC have more complications than younger patients
because of comorbidities such as cardiovascular and respiratory
diseases.

There are several treatment choices for patients with HCC:
curative treatments include liver resection, ablation therapy,
or liver transplantation, and palliative treatments include
palliative chemotherapy, regional therapy such as TACE,
percutaneous ethanol injection, palliative radiotherapy, or pain
management only [10]. Older patients tend less often to receive
curative treatments, which accounted for the poorer result than
younger patients [11].

An older age could be an important risk factor for surgery.
According to Turrentine et al. [5], patients aged =70 years
have increased morbidity without increase of preoperative
risk factors. Many elderly patients tend to receive other
treatments including TACE or medical management instead
of surgical management because of their misunderstanding of
surgical risks. The major liver resection type and transfusion
were known as prognostic factors; however, some reports
reported that conservative liver resection did not influence
the outcomes [12,13]. In our study, although the frequency of
minor resection was similar between both groups, young age
group received actually more bisegmentectomies including
anterior and posterior sectionectomy (43 cases [24.4%] vs.
7 cases [14.3%]) and it induced significant difference of the
operation time. Like other studies, these conservative surgical
approaches did not influence the surgical outcomes of older

patients. This might be due to our patient selection, which
was based on the performance or liver function, not based on
their age. Other studies showed similar results [1,14-18]. There
were several studies that predicted surgical outcomes in elderly
patients who underwent liver resection [19-22]. Among them,
the performance status included common prognostic factors to
predict postoperative complications or mortality. Additionally,
there was one study that determined the effect of the medical
insurance system on surgical outcomes. In that study, medical
insurance positively affected postoperative complications
and oncologic outcomes [23]. In Korea, all individuals must
be enrolled in the National Health Insurance Service. The
performance score, underlying disease, and preoperative liver
function should be the most important factors, rather than
age or treatment selection, in elderly patients. If patients are
carefully selected and perioperative management for older
patients is conducted, we expect to improve surgical outcomes,
especially for elderly patients with comorbidities.

The outcome of HCC resection has improved through
advances in diagnostic imaging studies, surgical techniques,
and postoperative care [4,24]. We observed no differences
in DFS or OS between the younger and older patients, as in
previous studies [25-27]. Age was not an independent risk factor
that determined a prognosis. Additionally, some recent studies
have emphasized that elderly patients showed an inferior non-
liver-related OS [1,28]. However, in our study, there were no
differences of liverrelated, non-liver-related, and OS between
the older and younger age groups. The old age group showed a
similar OS in all causes.

This study has several limitations. First, our data was
restricted to patients who were treated at a single institution,
which resulted in a smaller number of patients. Therefore, it
would be effective to investigate a larger number of patients’
data at multiple centers. Second, patients’ quality of life post-
surgery was not included in this data, which limited the
outcomes examined for OS. Moreover, OS and years of life
lost were not compared with a similarly aged population. Data
collection was retrospective in nature and may have been
accompanied with selection bias.

In conclusion, age alone should not be the determining
risk factor for HCC. If elderly patients with HCC choose their
treatment method, clinicians must consider their risk of liver
function, assess their functional liver reserves, patient’s general
condition, and comorbidities including cardiovascular and
pulmonary conditions, and should not present bias because of
their age.
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