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Abstract

Background: Hepatocellular carcinoma (HCC) is a leading cause of cancer-related mortality worldwide.
While surgical treatments, including liver resection and transplantation, offer curative potential, they
significantly impact patients’ health-related quality of life (HRQoL). This scoping review aims to
comprehensively map the existing literature on HRQolL following surgical treatment for HCC by
identifying commonly used assessment tools, variations across surgical approaches, and key influencing
factors.

Methods: A comprehensive literature search was conducted in PubMed, Scopus, and Web of Science
from inception to February 2025, adhering to the Joanna Briggs Institute (JBI) Scoping Review
methodology and the PRISMA-ScR checklist. Studies were included if they assessed post-operative
HRQol in HCC patients using validated instruments. Two independent reviewers screened, selected,
and extracted data from eligible studies.

Results: Of the 1,275 articles retrieved, 13 met the inclusion criteria. Sample sizes ranged from 66 to
332, with studies included conducted in the USA, China, Germany, Spain, Egypt, and Japan. The most
frequently used HRQoL assessment tools were SF-36, FACT-Hep, and EORTC QLQ-C30. Findings
revealed an initial decline in HRQoL postoperatively, followed by gradual recovery over 3-12 months.
Liver transplantation generally resulted in substantial long-term HRQolL compared to liver resection,
although challenges associated with immunosuppressive therapy persisted. Key factors influencing
HRQoL included preoperative depression, post-operative complications, disease recurrence, and
socioeconomic variables such as age, gender, and family support.

Conclusions: Post-operative HRQoL in HCC patients follows a dynamic trajectory, which emphasizes
the need for patient-centered care strategies. Standardized HRQoL assessments and longitudinal studies
are crucial for enabling cross-study comparisons and guiding targeted interventions to optimize recovery
and long-term well-being.

Keywords: hepatocellular carcinoma; health-related quality of life; surgery; liver resec-tion; liver transplantation; post-operative
care; scoping review

1. Introduction

Hepatocellular carcinoma (HCC) is the most
prevalent primary liver cancer and a significant global
health problem. Globally, it accounts for over 900,000
new cases and approximately 830,000 deaths
annually, making it the third leading cause of
cancer-related death [1. Liver resection and

transplantation are considered first-line curative
treatments for patients with early HCC 2. While these
interventions may extend survival, the post-operative
period is often characterized by considerable physical,
psychological, and social burdens that can have a
substantial impact on a patient’s health-related
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quality of life (HRQoL) Bl. With increasing emphasis
on patient-centered care, understanding the long-term
effect of surgery on HRQoL is essential to optimize
post-operative care and guide supportive care
interventions 1.

HRQoL is a multifaceted construct
encompassing physical, psychological, and social
functioning 15l. For patients afflicted with HCC, their
HRQoL is influenced not only by post-operative
recovery and surgical trauma but also by the
psychological impact of cancer diagnosis and
treatment, risk of recurrence, and late complications
[6l. Various kinds of instruments have been applied to
assess HRQoL, ranging from general instruments like
the 36-Item Short Form Survey (SF-36) to
condition-specific instruments like the Functional
Assessment of Cancer Therapy-Hepatobiliary
(FACT-Hep) and European Organisation for Research
and Treatment of Cancer Quality of Life
Questionnaire Core 30 (EORTC QLQ-C30) [”l. These
measures of assessment acquire critical data on
patient’s subjective perception of well-being and
functioning, making it possible to plan proper clinical
and supportive care interventions.

Despite the growing list of research findings on
HRQoL of HCC patients after surgery [912, no
comprehensive scoping review has synthesized
available evidence. This is mostly because earlier
reviews, while concentrating mainly on survival and
perioperative complications, have neglected the
worldwide implications of procedures on general
health 3. In addition, differing studies vary broadly
in measuring HRQoL in terms of surgical modalities,
measuring instruments, and predictors 1315, Given
the heterogeneity of studies in the literature and in
accordance with guidelines ['9], a scoping review was
undertaken to map existing research, identifying the
types of evidence available and research gaps
carefully. Therefore, this review aimed to synthesize
the most recent evidence pertaining to HRQoL in
HCC patients post-surgery.

2. Materials and Methods

This scoping review was conducted following
the Joanna Briggs Institute (JBI) framework and
adhered to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses extension for
Scoping Reviews (PRISMA-ScR) checklist [71. The
PRISMA-5cR checklist is available in Supplementary
Material 1. A review protocol was entered into the

Open Science Framework (Registered DOI:
https:/ /doi.org/10.17605/OSF.10/ UA2HD).

2.1. Identifying the Research Question

A comprehensive literature review was
conducted to explore HRQoL in patients with HCC
following surgical intervention. The research
questions that directed the scoping review were as
follows:

e What are the differences in HRQoL associated
with different surgical procedures?

e What instruments have been used to assess
HRQoL in patients diagnosed with HCC?

e What are the factors influencing the HRQoL in
patients with hepatocellular carcinoma after
surgery?

2.2. Identifying the Relevant Studies

This scoping review included studies published
in peer-reviewed journals. A search was conducted in
PubMed, Scopus, and Web of Science from inception
to February 2025 to identify the HRQoL in patients
with HCC following surgical intervention. As no prior
scoping review on this topic was identified, no
publication date restrictions were applied. The full
search strings for each database are provided in
Supplementary Material 2. Studies were included if
they met the following criteria: (1) patients with HCC
without metastasis of other sites; (2) patients
after-surgery related to liver cancer; (3) any types of
surgery; (4) related to quality of life after surgery; (5)
utilize at least one questionnaire or tool to evaluate
quality of life; (6) primary studies; (7) published in
English; (8) publication years up to the date of search.
The exclusion criteria were: (1) review, protocol, case
report, expert consensus, conference abstracts and
proceedings, thesis, and dissertations; (2) inability to
obtain full text despite attempts to contact the authors
and search through institutional resources.

2.3. Study Selections

Two independent researchers (WZZ and KYC)
screened titles and abstracts, followed by a full-text
review based on the eligibility criteria. Discrepancies
in study selection were addressed through discussion.
Figure 1 provides a comprehensive overview of the
article screening and selection process. The overview
of the screening and article selection process is shown
in Figure 1.
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Figure 1. Flowchart of PRISMA applying to the study selection process.

2.4. Charting Data

A standardized data extraction form was used to
collect key study characteristics, including the
primary author’s name, publication year, country of
study, study objectives, study design, participant
characteristics and sample size, type of surgery,
HRQoL assessment methods, and major findings.
Data extraction was conducted independently by both
researchers.

2.5. Collating, Summarizing, and Reporting
Results

Extracted data were compared and synthesized
into a single dataset for analysis. The results were
presented in tables that included comprehensive
descriptions of study characteristics and the patients’
HRQoL levels.

3. Results

3.1. Characteristics of Included Studies

This review analyzed the recent HRQoL
outcomes in patients with HCC following surgical
intervention. As shown in Figure 1, the initial search
identified 1,275 articles, of which 719 remained after
duplicate removal. After screening titles and
abstracts, 72 full-text articles were assessed for
eligibility. After applying the inclusion and exclusion
criteria, 13 articles were identified as relevant and
included in this scoping review.

Thirteen studies met the inclusion criteria, with
sample sizes ranging from 66 to 332. The studies were
conducted in various countries, including the USA,
China, Germany, Spain, Egypt and Japan. The
distribution of studies by country is illustrated in
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Figure 2. The majority were cohort studies (n=11),
while the others were case-control (n=1) and
cross-sectional studies (n=1). The distribution of
studies by study design is provided in Figure 2.

The baseline demographic characteristics of
included studies are summarized in Table 1. Most
studies reported ages ranging between 50 and 65
years. Male predominance was consistent across
studies, with male participants constituting
approximately 60%-80% of the cohorts. Commonly
reported aetiologies included hepatitis B virus (HBV),
hepatitis C virus (HCV), and alcohol-related liver
disease. Liver cancer staging primarily utilized
Barcelona Clinic Liver Cancer (BCLC) or Tumor,
Node, Metastasis (TNM) classifications, with most
participants classified at early or intermediate stages.

3.2. HRQoL Trend in Patients with HCC
Post-Surgery

A summary of varying trends in HRQoL among
patients is reported in Table 2. The studies indicated
varying trends in HRQoL among patients undergoing
surgical treatment for HCC. Several studies observed
an initial post-operative decline in HRQoL, followed
by gradual recovery. Tohme et al.l'! found that
HRQoL decreased at 4 months post-surgery but
returned to baseline levels by 8 months and remained
stable at 12 months. Similarly, Chen et al.[??l reported
that HRQoL declined significantly within 2-10 weeks
after surgery but recovered to preoperative levels by 4
months, with further improvements in long-term
survivors. Chiu et all™ noted a significant
improvement in HRQoL by 3 months post-surgery,

Table 1. Baseline demographic characteristics of included studies

plateauing at 6 months. In contrast, Extraviz et al.[?’]
and Mabrouk et alll reported significant
improvements in HRQoL after liver transplantation,
particularly among patients with severe preoperative
disease.

3.3. Surgical Types and Follow-up Duration

In Table 3, a brief overview indicating various
surgical procedures and how long follow-up periods
typically last is included. The different kinds of
surgeries looked at include liver resection, which was
noted for its seven instances in studies [18 19 22 23,25 29,
30], and liver transplantation, which appeared twice [2-
2], Several research evaluated multiple surgical
methods. Feldbrugge et al. [20l compared laparoscopic
liver resection with orthotopic liver transplantation,
allowing some examination of outcomes related to
HRQoL in these procedures. Lei et al. 211 observed
both liver transplantation and liver resection to better
understand how HRQoL could differ between these
two surgical options. Xie et al. 41 did a comparative
study on HRQoL outcomes, studying liver resection
alongside transarterial chemoembolization (TACE).
Chie et al. [?] provided a thorough investigation in
China, contrasting HRQoL outcomes of liver
resection, ablation, and embolization. Follow-up
times varied significantly, ranging from as short as
three months to as long as five years. It is important to
note that longitudinal studies frequently reported
several follow-up time points, including those at six
months, twelve months, and twenty-four months.

Author and Year (Country) Sample size Age (MeanzSD) Male n (%) Aetiology of HCC Staging of HCC
Tohme et al.,2020 (USA) (18] 123 56.5+10.2 85 (69.1%) Not reported Not reported
Chiu et al., 2018 (China) ] 332 60.2+10.8 247 (74.4%) HBV Stage I-III
Landa et al., 2021 (Germany) 201 81 Not reported Not reported Not reported Early-stage (Milan)
Lei et al., 2016 (China) [21] 207 (110 LR, 95 LT) LR:45.4 +10.0; LT: 48.1+10.2 LR:92; LT: 83 HBV Early-stage (Milan)
Chen et al.,2004 (China) 1221 81 (34LR,47LT) LT:532+£6.9;,LR:57.8+6.2 LT:38; LR: 30 HBV & HCV Not reported
Extraviz et al.,2007 (Spain) 21~ 90 542+10.4 73 (81.1%) Not reported Not reported
Xie et al.,2015 (China) 124 102 (58 LR, 44 LR: 46.9 +8.3; TACE: 44.0 +10.6 LR: 48; TACE: 38 HBV BCLC-B

TACE)
Ueno et al., 2002 (Japan) [25] 96 Not reported 78 (81.3%) HBV BCLC-B
Chie et al., 2015 (China) 1261 171 (53 LR, 53 LR:55.1 +12.1; ABL: 65.2 +11.2; TACE: 64.7 £ 11.5 SRG: 43; ABL: 35; EMB: 53 Not reported BCLC-A

ABL, 65 TACE)
Mabrouk et al.,2012 (Egypt) 271 122 50.7+9.4 106 (86.9%) HBV & HCV &  BCLC-A

alcohol

Lietal,, 2007 (China) (28] 161 61.6+124 122 (75.8%) HBV & HCV Not reported
Mise et al.,2014 (Japan) 129 86 514+9.6 77 (89.5%) Not reported Early-stage (Milan)
Poon et al.,2001 (USA) 130 66 52.8+11.0 55 (83%) HBV pTNM I/

Abbreviations: HCC: Hepatocellular Carcinoma, HBV: Hepatitis B Virus, HCV: Hepatitis C Virus, BCLC: Barcelona Clinic Liver Cancer, TNM: Tumor, Node, Metastasis,
PTNM: Pathological Tumor, Node, Metastasis, LR: Liver Resection, LT: Liver Transplantation, TACE: Transarterial Chemoembolization, Milan: Milan Criteria, ABL:

Ablation
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Figure 2. a) The distribution of studies by country.
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Table 2. HRQol trends in patients with HCC post-surgery.

Author and Year (Country) Type of HRQoL HRQoL assessment HRQoL trend summary
surgery assessment tool time points
Tohme et al.,2020 (USA) 18] liver resection FACT-Hep 4,8,12 months | at4 months — recovered to baseline at 8 & 12 months
Chiu et al.,2018 (China) [19] liver resection SF-36 3,6 months 1 at 3 months — plateau at 6 months
Chen et al.,2004 (China) 221 liver resection GQLI 2,5,10 weeks; 4, 6, 9 months; 1, | early (2-10weeks) — recovered at 4 months— 1 beyond baseline
1.5, 2 years in long-term survivors
Extraviz et al.,2007 (Spain) 1 liver transplantation SF-36 pre-surgery and 6 months significantly 1 in HRQOL post-surgery
post-surgery
Xie et al.,2015 (China) 1241 liver resection & SF-36 1,3,6,12,24 months | at 1 month (more in resection group) — 1 at 3-6 months—
TACE resection group better at 1-2 years
Mabrouk et al.,2012 (Egypt) 1 liver transplantation SF-36 not mentioned significant 1 in HRQoL after transplant
Mise et al.,2014 (Japan) 129 liver resection SF-36 every 3 months post-surgery Mental HRQoL 1; Physical | recovered to baseline at 6 months
Poon et al.,2001 (USA) 0l liver resection FACT-Hep 3,6,9,12,18,24 months Overall 1 post-surgery; recurrence leads to | in HRQoL

Abbreviations: HRQoL: Health-Related Quality of Life, FACT-Hep: The Functional Assessment of Cancer Therapy Hepatobiliary, SF-36: The Short Form-36 Health Survey,
GQLI: Gastrointestinal Quality of Life Index

Table 3. Surgical procedures and follow-up durations of included studies.

Author and Year (Country)

Surgical procedure

Follow-up duration

Tohme et al.,2020 (USA) 18]

Chiu et al.,2018 (China) 19
Feldbrugge et al.,2021 (Germany) [20]
Lei et al.,2016 (China) 211

Chen et al.,2004 (China) 221

Extraviz et al.,2007 (Spain) 23]

Xie et al.,2015 (China) 24

Liver resection

Liver resection

Liver resection & liver transplantation

Liver resection & liver transplantation

Liver resection
Liver transplantation
Liver resection &TACE

4, 8,12 months

3, 6 months

Median 15 months

1-2 months initially, then up to several years
Pre-surgery to 1.5-2 years post-surgery
Pre-surgery and 6 months post-surgery

1,3, 6,12, 24 months

https://lwww.medsci.org
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Ueno et al., 2002 (Japan) 1251
Chie et al.,2015 (China) [26]

Mabrouk et al.,2012 (Egypt) (271
Lee et al., 2007 (China) 281

Mise et al.,2014 (Japan) 129
Poon et al.,2001 (USA) 120l

Liver resection

Liver resection & ablation & TACE

Liver transplantation
Liver resection
Liver resection

Liver resection

12 to 60 months

12-15 weeks (liver resection), 4-6 weeks
(others)

Not mentioned
Not mentioned
Every 3 months post-surgery
3 to 24 months

Abbreviations: TACE: Transarterial Chemoembolization

Table 4. HRQoL assessment tools utilized in the selected studies.

Assessment tool Domains/Subscales Scoring system Studies
SF-36 Physical Functioning Each domain scored from 0 to 100; higher ~ [19-21,23,24,27,29]
(n =7 studies) Role Physical scores indicate better HRQoL. Two

Bodily Pain summary scores: PCS and MCS

General Health

Vitality

Social Functioning

Role Emotional

Mental Health
FACT-Hep Physical Well-being Each item was rated on a 5-point Likert [18,30]

(n = 2 studies) Social/Family Well-being
Emotional Well-being
Functional Well-being

Hepatobiliary Cancer Subscale

GQLI Gastrointestinal Symptoms
(n =1 study) Emotional Well-being
Physical Status

Social Functioning
Medical Treatment Impact
Physical Health
Psychological Health
Social Relationships
Environment

WHOQOL-BREF (n =1 study)

Functional Scales:
Physical

Role

Emotional
Cognitive

Social

Symptom Scales:

EORTC QLQ-C30 (n = 1 study)

scale (0-4); total score ranged from 0-180.
Higher scores indicate better HRQoL.

36 items, each scored 1-5; total score range (22
0-144. Higher scores reflect better HRQoL.

26 items on a 5-point Likert scale; domain 2]
scores transformed to 4-20 or standardized

to 0-100. Higher scores indicate better

HRQoL.

All scores standardized to 0-100. Higher [
scores on functional/ global scales = better
QoL; higher scores on symptom scales =

worse symptoms.

Fatigue, Nausea/Vomiting, Pain, Dyspnea, Insomnia,

Appetite loss, Constipation, Diarrhea
Global Health

Self-designed validated questionnaire

(n =1 study) treatment-related aspects

Covers physical, psychological, social, and

Validated by authors; based on Likert [25]
scales. Higher scores are presumed to
indicate better HRQoL.

Abbreviations: HRQoL: Health-Related Quality of Life, FACT-Hep: The Functional Assessment of Cancer Therapy Hepatobiliary, SF-36: The Short Form-36 Health Survey,
GQLI: Gastrointestinal Quality of Life Index, PCS: Physical Component Summary, MCS: Mental Component Summary, EORTC QLQ-C30: European Organisation for
Research and Treatment of Cancer Quality of Life Questionnaire-Core 30, WHOQOL-BREF: World Health Organization Quality of Life-BREF, FACT-Hep: Functional

Assessment of Cancer Therapy-Hepatobiliary.

3.4. HRQoL Assessment Tools

Table 4 provides a summary detailing the tools
used to assess HRQoL in those studies considered.
The Short Form-36 Health Survey (SF-36) was the
most utilized HRQoL assessment tool with its seven
occurrences [19-21,23,24,27, 291 Following that, the second
commonly employed instrument was the Functional
Assessment of Cancer Therapy-Hepatobiliary
(FACT-Hep), used in two studies [8 0. There were
also instances of the Gastrointestinal Quality of Life
Index (GQLI) being utilized once [22, the
WHOQOL-BREF appeared one time [, and the
EORTC QLQ-C30 tool was noted one time [24]
Moreover, one study applied a self-designed
validated questionnaire, as noted by Ueno et al. 125,

3.5. Differences in HRQoL Among Types of
Surgery

A summary of HRQoL outcomes in connection
to various surgical methods for HCC is located in
Table 5. It can be seen that HRQoL results tended to
differ among the surgical techniques, and distinct
recovery patterns were noticed in patients
undergoing liver resection, liver transplantation, and
minimally invasive procedures. It appears that liver
resection had an initial decline in HRQoL after
surgery; however, there was a gradual return to better
levels. Studies by Chiu et al.l'8 1% and Tohme et al.['8]
pointed out that HRQoL might improve significantly
within a timeframe of 3 to 12 months. Nevertheless,
the long-term outcomes seemed to be shaped by
factors that include tumor recurrence. It was generally

https://www.medsci.org
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reported that liver transplantation led to better
HRQoL, as was indicated by Mabrouk et al.l’], but
problems related to immunosuppressive therapy and
complications  post-transplant could negatively
influence long-term  well-being. In addition,
minimally invasive techniques, which include
laparoscopic liver resection, showed HRQoL results
that were similar to what was seen in open surgery
and transplantation, as reported by Feldbrugge et al.
[20; still, details on long-term outcomes remain
uncertain. Comparative studies, like those from Lei et
al.?ll, suggested that long-term HRQoL outcomes
might not differ greatly between liver resection and
transplantation, although liver resection was noted to
possibly lead to better HRQoL than non-surgical
methods such as TACE.

long-term HRQoL. Socioeconomic and demographic
factors such as age and gender, as well as education
level and family support, were pointed out by Chiu et
al. ™ and Lee et al. [28]. Factors related to the surgery
itself, for instance, the extent of the surgery, as
highlighted by Chen et al. [?2, post-operative issues,
and various complications, which were noted by
Feldbrugge et al. 21 and Mabrouk et al. [l also
markedly influenced HRQoL outcomes. The
recurrence of HCC was consistently identified as a
significant factor that led to a decline in HRQoL over
time, as seen in three studies [24- 25, 30],

Table 6. Key factors influencing HRQoL outcomes of the
selected studies

Table 5. HRQoL Outcomes across Different Surgical
Procedures.
Study Surgical Short-term Long-term Findings
procedure HRQoL HRQoL
outcomes outcomes
[18,19]  Liver resection Initial decline Long-term Gradual
post-surgery; HRQoL recovery
improvement affected by
within 3-12 recurrence
months and
complications
[27] Liver Generally good  Sustained Higher HRQoL
Transplantation early recovery improvement,
but may be
impacted by
immunosuppr
ession side
effects and
complications
[20] Laparoscopic Comparableto ~ Not Similar HRQoL
liver resection open surgery in  mentioned to

early outcomes transplantation

[21] Liver Resection & Both show Not differ Liver resection is
Transplantation =~ HRQoL significantly ~ possibly better
improvement than TACE
post-treatment
[26] Liver Resection & Liver resection is Potential for Better outcomes
TACE initially more higher HRQoL in surgical
invasive in the surgical patients
group over
time

Stud Factor Specific factors Findings

y type

[18] Preoperat Depressive symptoms, pain, Strong contributors to low
ive fatigue preoperative HRQoL

[18] Post-oper Tumor recurrence, tumor
ative characteristics, persistent
symptoms

Major influences on
long-term HRQoL

Influenced both short- and
long-term HRQoL outcomes

[19, Sociodem Age, gender, education level,
ographic family and social support

28]

[20, Surgical Extent of surgery, surgical Larger resections and
complications, perioperative complications linked to

22,
outcomes poorer HRQoL outcomes

29]

[24, Disease = HCC recurrence A strong predictor of HRQoL

recurrenc decline over time
25, e
30]

Abbreviations: HRQoL: Health-Related Quality of Life, TACE: Transarterial
Chemoembolization

3.6. Factors Influencing HRQoL in HCC
Patients

Table 6 presents an overview of major factors
that had an impact on HRQoL outcomes in patients
with HCC before and after undergoing surgery.
Various factors, both prior to surgery and after, were
found to affect the HRQoL outcomes. Tohme et al. [18]
noticed that preoperative depressive symptoms, pain,
and fatigue were key contributors to a decline in
HRQoL. On the other hand, post-operative aspects,
which included disease recurrence, tumor features,
and ongoing symptoms, seemed to similarly influence

Abbreviations: HRQoL: Health-Related Quality of Life, HCC: Hepatocellular
Carcinoma

3.7. Changes in HRQoL Over Time

Table 7 illustrates the changes over time
regarding HRQoL after surgery that was done for
HCC. Generally, HRQoL appeared to drop initially
right after surgery, and then there was a slow process
of recovery afterward, with, in some cases,
improvements that were sustained over an extended
period. Some studies, such as Mise et al. [,
discovered that physical health issues reached their
worst point around three months following the
surgery but later returned to what it used to be by
around six months. Meanwhile, mental health
reportedly went beyond what it was before the
surgery. Other studies variously noted, such as those
by Chiu et al. 'l and Poon et al. 30, showed that there
were significant gains in HRQoL after surgery, with
benefits that tended to last, especially in patients who
did not experience any recurrence. However, Extraviz
et al. ] reported that although liver transplantation
significantly improved HRQoL, most patients’
HRQoL scores remained below general population
norms at long-term follow-up.

https://www.medsci.org
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Table 7. Changes in HRQoL over time

Study Surgical method ~ HRQoL changes over time

Key observations

[29]  Liver resection Decline at 3 months; recovery by 6 months

[19]  Liver resection Gradual improvement sustained over time

[30]  Liver resection Sustained improvement in multiple domains

[28]  Liver Improvement post-surgery, but HRQoL below
transplantation population norms

Physical health reached the lowest point at 3 months; returned to baseline by 6 months;
mental health improved.

Significant HRQoL gains post-surgery, especially in non-recurrent cases.
Long-term benefits were noted if no recurrence occurred.

HRQoL significantly improved, though it did not reach levels of the general population
in long-term follow-up.

Abbreviations: HRQoL: Health-Related Quality of Life

4. Discussion

This scoping review mapped the available
evidence on HRQoL in patients with HCC after
surgery. The findings highlight significant variations
in HRQoL outcomes across different surgical
approaches, assessment tools, and influencing factors.
Understanding these patterns is essential for
improving post-operative care and guiding future
research.

4.1. HRQolL in Patients with HCC After
Surgery

The results indicate that HRQoL in HCC patients
generally follows a trajectory of initial decline
post-surgery, with gradual recovery over time [18 21,22
2], Multiple studies reported a temporary
deterioration in HRQoL within the first few months
after surgery [18 19 22|, attributed to surgical trauma,
post-operative complications, and emotional distress.
This observation aligns with the broader literature on
post-operative resilience in oncological populations,
where functional recovery often correlates with
physiological =~ adaptation @~ and  psychosocial
adjustment to survivorship [¢ 3-3l. However, the
extent and duration of HRQoL recovery varied
significantly across studies, depending on factors such
as surgical technique, baseline health status, and
recurrence risk.

Notably, this overall trajectory may not be
uniform across all HRQoL domains. A closer look at
domain-specific outcomes in the included studies
suggests that physical functioning and role limitations
tend to show earlier improvement following surgery,
while emotional and social domains may recover
more gradually or remain impaired. For instance,
several studies reported rapid recovery in physical
functioning within 3-6 months, whereas mental health
and social participation scores lagged behind or
remained below baseline levels [> 2% 271 These
domain-level variations highlight the importance of
designing tailored interventions that address both
physical rehabilitation and psychosocial support
throughout the post-operative recovery period.

In addition to surgical variables, patient-specific
baseline characteristics may also shape HRQoL

trajectories. Baseline characteristics varied across the
included studies and may partly explain differences
in HRQoL outcomes. Most studies [18 19 271 included
predominantly male patients, with mean ages ranging
from the mid-40s to early 60s. The study [?!l with
younger cohorts tended to report better recovery in
physical domains. HBV was the most common
etiology, while some included HCV and
alcohol-related disease. Differences in etiology may
influence HRQoL via recurrence risk or treatment
effects. Several studies included patients with
early-stage HCC, which is often associated with better
outcomes. In many cases, HRQoL returned to baseline
levels or improved with time, particularly in patients
without disease recurrence [ 27]. These demographic
and clinical variations highlight the importance of
accounting for baseline factors when interpreting
HRQoL trajectories and tailoring supportive care.

Minimally invasive techniques, such as
laparoscopic resection, demonstrated comparable or
even superior short-term HRQoL outcomes compared
to open surgery, with advantages in reduced
post-operative pain and faster recovery times [,
Liver transplantation, while associated with sustained
HRQoL improvements in patients with advanced
disease, revealed that despite resolving
cirrhosis-related symptoms, recipients often scored
below population norms in mental health domains,
likely due to immunosuppression burdens and
existential concerns [3436],

Current literature suggests that some
interventions, especially targeted interventions, are
essential to improve post-surgery HCC patients’
HRQoL. For example, multidisciplinary treatment
approaches, particularly an individualized approach,
can significantly manage the HRQoL in HCC patients
post-surgery by considering liver function, cancer
stage, and patient preferences [7l. Moreover,
psychological interventions can effectively improve
their HRQoL by reducing patient’s emotional distress.
Significant improvements in psychological distress
and sleep quality were observed in a randomized
controlled trial examining guided self-help
mindfulness-based therapies in patients with HCC [,
In addition, palliative treatment has also been
demonstrated to reduce psychological and physical
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symptoms and increase survival for cancer patients
39, Thus, increasing access to palliative care and
enhancing training and resources for medical
professionals can assist in maximizing HRQoL in
patients with HCC after surgery, particularly in the
later stages of the illness.

4.2. HRQoL Assessment and Measurement
Tools

A key finding of this review is the diversity of
instruments used to measure HRQoL, including both
generic (e.g., SF-36) and disease-specific tools (e.g.,
FACT-Hep, EORTC QLQ-C30). SF-36 was utilized
most frequently, most likely due to its high relevance
in assessing general health status — [40-42,
Disease-specific instruments such as FACT-Hep and
EORTC QLQ-C30 can provide more sensitive
measurements of cancer symptoms and treatment
effects [7.43-45], While they have advantages, they differ
in sensitivity and scope, with SF-36 being more
suitable for broad comparisons and FACT-Hep
providing symptom-specific data better [4¢l.

A recent systematic review [#1 has highlighted
the diversity in HRQoL instruments used in studies
on HCC patients undergoing systemic therapies. The
review found that eight different HRQoL instruments
were employed across studies, including SF-36,
EQ-5D (EuroQol 5-Dimensions), FACT-G, QLQ-C30,
QIQ-HCC18 (European Organisation for Research
and Treatment of Cancer Quality of Life
Questionnaire-Hepatocellular Carcinoma Module),
FACT-Hep (Functional Assessment of Cancer
Therapy-Hepatobiliary), = FACT-HS  (Functional
Assessment of Cancer Therapy-Hepatocellular
Symptoms), FHSI-8 (Functional Assessment of Cancer
Therapy-Hepatobiliary Symptom Index-8). This
diversity, while offering flexibility in assessing
HRQoL, also makes it challenging to compare results
and establish clear standards for evaluation. The use
of multiple instruments with varying levels of
sensitivity can lead to inconsistency in measuring
treatment outcomes across studies.

To enhance homogeneity, subsequent studies
should accord high priority to the utilization of
validated instruments, such as the EORTC QLQ-C30
and FACT-Hep, which are more sensitive to cancer
symptom-related effects [8. Additionally, the
utilization of both generic and disease-specific tools
may provide a better reflection of the overall health
and treatment effects of the patients [#°1. Consensus
guidelines to measure HRQoL would become easier
to establish with formation, as they would
standardize time points and key domains. Multicenter
trials of large size with standardized measurement
protocols are needed to derive strong evidence and

enable good-quality meta-analyses.

4.3. Differences in HRQoL Among Surgical
Approaches

A comparison of the different surgical
procedures revealed distinct recovery patterns. The
most common operation, liver resection, was
characterized by an initial post-operative worsening
of HRQoL, followed by progressive improvement
during subsequent months [18 21,2224 In contrast, liver
transplantation often resulted in significant long-term
improvement in HRQoL, particularly in patients with
advanced preoperative disease [#l. A systematic
review by Yang et al. [0 further confirmed that liver
transplantation leads to substantial long-term
improvements in HRQoL, particularly in functional
domains such as mobility and self-care, compared to
preoperative status. This aligns with other studies that
suggest that liver transplantation can restore patients’
HRQoL to levels comparable with the general
population, although physical function remains
worse. However, patients transplanted for HCC may
experience persistent psychological distress related to
cancer recurrence and long-term
immunosuppression, which may differentiate their
mental health outcomes from those transplanted for
non-malignant indications.

Interestingly, trials of minimally invasive
surgery, such as laparoscopic liver resection, reported
similar or even superior HRQoL results compared to
open surgery, though long-term evidence remains
limited 0. These findings emphasize the importance
of selecting the most appropriate surgical approach
based on the patient’s profile and projected HRQoL
trajectory.

In addition to the surgical approach, a variety of
supplementary techniques have shown promise in
improving post-surgery HRQoL in HCC patients.
Higher adherence to enhanced recovery after surgery
(ERAS) procedures has been linked to significantly
lower post-operative complication rates and shorter
hospital stays 1. Furthermore, a recent randomized
controlled trial B2 demonstrated that a digital
rehabilitation =~ program  significantly increased
post-operative exercise adherence and cardiovascular
endurance in HCC patients, underscoring the positive
impact of digital interventions on their HRQoL.

It is important to note that many of the included
studies were conducted prior to the widespread
adoption of laparoscopic and robotic liver surgery, as
well as the implementation of ERAS protocols. These
modern techniques have been shown to reduce
post-operative complications, shorten hospital stays,
and potentially improve HRQoL outcomes. As such,
the HRQoL data presented in this review may not
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fully reflect the benefits associated with current
surgical advancements. There is an urgent need for
contemporary studies that evaluate HRQoL in the
context of minimally invasive approaches and
standardized perioperative care protocols.

4.4. Factors Influencing HRQoL

This review revealed several factors in
post-operative  HRQoL results in HCC patients.
Preoperative factors, i.e., preoperative physical status,
psychological status, and economic and social
conditions, = were  mainly  significant  for
predetermining HRQoL following surgery.

Particularly, preoperative depression, fatigue,
and pain were indicated by lower HRQoL scores [18].
According to studies Bl, 48.70% of HCC patients
experienced differential levels of depression. Living
depression may adversely impair the HRQoL of HCC
patients. Additionally, fatigue is a frequent and
disabling symptom among patients with liver cancer,
with a prevalence of up to 90% [33l. The disorder is
generally the consequence of the gradual loss of
energy reserves during illness [4. Research has
established that fatigue among patients with liver
cancer results from a variety of factors, ranging from
tumor burden and treatment toxicities to pre-existing
liver dysfunction 3. This chronic fatigue extensively
influences patients’ HRQoL and compromises their
physical function, emotional status, and activities of
daily life. Pain is another common and significant
symptom in HCC patients, present in as many as 90%
of them due to tumor overgrowth, invasion of
overlying tissue, and compression of the nociceptors
of adjacent organs [%°l. Pain of moderate to severe
grade is present in most patients. This condition
aggravates physical pain and substantially reduces
their HRQoL %5, In brief, optimal pain management is
important in improving global well-being and
therapeutic outcomes among such patients.

Post-operative considerations, including surgical
complications, recurrence of the disease, and side
effects due to treatment, also significantly contributed
to HRQoL outcomes [22 271, In contrast to surgical
patients, those receiving systemic therapies for
advanced HCC often experience significant
treatment-related toxicities that adversely affect
HRQoL. In contrast to surgical patients, those
receiving systemic therapies for advanced HCC often
experience significant treatment-related toxicities that
adversely affect HRQoL. As reported in a recent
systematic review [#7], common adverse effects such as
hand-foot syndrome, fatigue, hypertension, and
diarrhea are prevalent in patients receiving tyrosine
kinase inhibitors or immunotherapy. These side
effects, largely absent in surgical patients, contribute

to early declines in physical and emotional
well-being, underscoring the need for individualized
symptom management depending on treatment
modality. This result is in line with earlier research,
which has also reported significantly lower physical,
functional, and emotional HRQoL in HCC patients
compared to the general population because of
disease-related complications and treatment-related
adverse events I,

Demographic factors like age, gender, level of
education, and family support also proved to be
significant predictors of HRQoL [1% 28], This association
may be accounted for by worse recovery potential
after post-operative complications or disease
recurrence in older patients, which adds to a greater
impact on HRQoL P¢l. Furthermore, higher education
may be associated with higher health awareness,
better self-management skills, and good family
support as a protective factor, reversing the ill effects
due to recurrence or complications [57. 581,

Another important yet underexplored factor
influencing post-surgical HRQoL is the use of
adjuvant systemic therapies. Chemotherapy, targeted
therapies (e.g., sorafenib, lenvatinib), and
immunotherapies are increasingly integrated into
HCC treatment pathways. These therapies are known
to have substantial side effect profiles, including
fatigue, gastrointestinal symptoms, and hand-foot
syndrome, that may significantly impact HRQoL 7],
However, most of the included studies did not clearly
report or stratify patients based on exposure to
systemic treatments, limiting the ability to isolate their
effects. This represents a critical confounder and
highlights the need for future studies to account for
and analyze the impact of post-operative systemic
therapies on HRQoL outcomes.

4.5. Implications for Clinical Practice

The findings of the present review carry
significant clinical significance. With heterogeneity in
HRQoL following surgery, practitioners must take
proactive steps to improve patient recovery at
different phases of the post-operative period. Early
treatment, such as optimized pain relief, structured
psychological  treatment, and comprehensive
rehabilitation plans, can preclude the post-operative
decline in HRQoL and help achieve a more stable
recovery process. Furthermore, patient-specific risk
factor-guided follow-up treatment has the potential to
improve long-term HRQoL outcomes. Significant
individual =~ diversity  persists even though
post-operative HRQoL in HCC patients tends to
improve over time. To promote long-term
survivability and enhance the general quality of life,
post-operative care should incorporate interventions
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that address the social, psychological, and physical
aspects of recovery.

4.6. Future Directions

The findings emphasize the need for integrated,
multidisciplinary interventions to improve HRQoL in
patients with HCC. Given the significant impact of
depression, fatigue, and pain, early detection and
effective management of these symptoms must be
prioritized. Incorporating psychological support,
fatigue-reduction strategies, and optimal pain control
into routine care may alleviate symptom burden and
enhance overall well-being.

Post-operative care should also consider
demographic factors such as education, family
support, and age, which influence recovery potential
and long-term outcomes. Future studies are needed to
develop personalized interventions that address both
clinical and psychosocial dimensions of HRQoL.
Additionally, more research is warranted to assess the
sustained effectiveness of such interventions and to
establish standardized treatment protocols.

With the increasing adoption of systemic

therapies, particularly targeted agents and
immunotherapies, future research should also
investigate treatment-related toxicities that can

substantially impair HRQoL, such as hand-foot
syndrome, fatigue, and hypertension. These adverse
effects, common among non-surgical patients,
demand tailored supportive strategies distinct from
those used post-surgically.

Finally, there is a pressing need to harmonize
HRQoL assessments across clinical trials. The current
heterogeneity in instruments, timing, and domains
limits comparability and hinders high-quality
meta-analyses. Developing consensus guidelines for
HRQoL measurement in trials involving novel
therapies and surgical innovations is essential to
ensure meaningful, patient-centered outcome
evaluation.

4.7. Strengths and Limitations

This scoping review provides a comprehensive
overview of the literature on HRQoL in HCC patients
after surgery, including the factors that influence and
the trends that emerge. Having different study
designs and measurement tools broadens the range of
information gathered. Nevertheless, certain
limitations must be mentioned. For instance, the
heterogeneity in study populations with respect to
HRQoL measurement tools, follow-up periods, and
patient populations may lower the generalizability of
findings. Moreover, the high degree of heterogeneity
in study design, populations, and outcome measures
precluded the possibility of conducting a

meta-analysis. In addition, the review was limited to
English-language research, which may have resulted
in the omission of relevant studies published in other
languages. Finally, as a scoping review, this study
employed a comprehensive but not fully systematic
search strategy, which may limit the depth of
evidence synthesis compared to a formal systematic
review.

5. Conclusions

This scoping review highlights that HRQoL
among HCC patients worsens postoperatively but
improves progressively, varying by type of surgery.
Liver resection showed improvement in 3-12 months,
while transplantation was associated with long-term
benefits  irrespective = of  immunosuppressive
problems. Preoperative symptoms, post-operative
morbidity, and socioeconomic status were the key
determinants of HRQoL. Early interventions like
psychological support and symptom management
were found to be crucial in ensuring optimal recovery.
Subsequent research should focus on standardized
HRQoL assessment, individualized interventions, and
follow-up outcomes via different surgical methods.

Abbreviations

ABL: Ablation

BCLC: Barcelona Clinic Liver Cancer

EORTC QLQ-C30: European Organisation for
Research and Treatment of Cancer Quality of Life
Questionnaire Core 30

EQ-5D: EuroQol 5-Dimensions

ERAS: Enhanced Recovery After Surgery

FACT-Hep: Functional Assessment of Cancer
Therapy-Hepatobiliary

FACT-HS: Functional Assessment of Cancer
Therapy-Hepatocellular Symptoms

FHSI-8: Functional Assessment of Cancer
Therapy-Hepatobiliary Symptom Index-8GQLI

GQLI: Gastrointestinal Quality of Life Index

FACT-Hep: Functional Assessment of Cancer
Therapy-Hepatobiliary

HBV: Hepatitis B Virus

HCC: Hepatocellular Carcinoma

HCV: Hepatitis C Virus

HRQoL: Health-Related Quality of Life

JBI: Joanna Briggs Institute

LR: Liver Resection

LT: Liver Transplantation

Milan: Milan Criteria

PRISMA-ScR: Preferred Reporting Items for
Systematic Reviews and Meta-Analyses extension for
Scoping Reviews

QLQ-HCC18: European Organisation for
Research and Treatment of Cancer Quality of Life

https://www.medsci.org



Int. J. Med. Sci. 2025, Vol. 22

3720

Questionnaire-Hepatocellular Carcinoma Module

SF-36: 36-Item Short Form Survey
TACE: Transarterial Chemoembolization

Supplementary Material

Supplementary Material 1: The PRISMA-ScR
checklist; Supplementary Material 2: Search strategy.
https:/ /www.medsci.org/v22p3709s1.pdf

Acknowledgments

We thank Universiti Kabangsaan Malaysia for

the support. We have used Deepseek Al and Youdao
Al to polish the language of the manuscript.
However, the authors are responsible for the content
of the manuscript.

Author contributions

WZZ conceptualized the research question and

the design of the study. WZZ and KYC conducted the
literature searching and data extraction. ZWZ
conducted data analysis and drafted the first version
of the manuscript. KYC provided a critical review of
the manuscript. ZWZ, NHH, and RZ contributed to
the completion of the manuscript. All authors read
and approved the final manuscript.

Competing Interests

The authors have declared that no competing

interest exists.

References

1.

10.

Singal AG, Kanwal F, Llovet JM. Global trends in hepatocellular carcinoma
epidemiology: implications for screening, prevention and therapy. Nature
Reviews Clinical Oncology. 2023; 20: 864-84.

Katariya NN, Lizaola-Mayo BC, Chascsa DM, Giorgakis E, Aqel BA, Moss AA,
et al. Immune checkpoint inhibitors as therapy to down-stage hepatocellular
carcinoma prior to liver transplantation. Cancers (Basel). 2022; 14: 2056.

Drott J, Bjornsson B, Sandstréom P, Berteré C. Experiences of symptoms and
impact on daily life and health in hepatocellular carcinoma patients: a
meta-synthesis of qualitative research. Cancer Nurs. 2022; 45: 430-7.

Hatewar A, Mahakalkar C, Kshirsagar S, Dixit S, Reddy S. Navigating Life
Post-emergency Laparotomy: A Narrative Review on Quality-of-Life
Outcomes. Cureus. 2024; 16.

Battistella S, D’arcangelo F, Grasso M, Zanetto A, Gambato M, Germani G, et
al. Liver transplantation for non-alcoholic fatty liver disease: indications and
post-transplant management. Clinical and Molecular Hepatology. 2022; 29:
5286.

Li M, Yu B, He H, Li N, Gao R. Impact of psychological resilience and social
support on psycho-social adjustment in postoperative patients with primary
hepatocellular carcinoma: mediating effects of fear of progression. Front
Psychol. 2024; 15: 1461199.

Wohlleber K, Heger P, Probst P, Engel C, Diener MK, Mihaljevic AL.
Health-related quality of life in primary hepatic cancer: a systematic review
assessing the methodological properties of instruments and a meta-analysis
comparing treatment strategies. QUALITY OF LIFE RESEARCH. 2021; 30:
2429-66.

Verma M, Kalman R, Horrow ], Gallagher M, Woodrell C, Navarro V.
Feasibility of a palliative care intervention within routine care of
hepatocellular carcinoma: A pilot randomized controlled trial. J Palliat Med.
2023; 26: 334-41.

Qin S, Fang W, Ren Z, Ou S, Lim HY, Zhang F, et al. A phase 3 study of
pembrolizumab versus placebo for previously treated patients from Asia with
hepatocellular carcinoma: Health-Related Quality of Life Analysis from
KEYNOTE-394. Liver Cancer. 2024; 13: 389-400.

Hu J, Yang J, Yu H, Bo Z, Chen K, Wang D, et al. Effect of sarcopenia on
survival and health-related quality of life in patients with hepatocellular
carcinoma after hepatectomy. Cancers (Basel). 2022; 14: 6144.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

Zhao F, Huo R, Li F, You X. Associations of tumor-related psychiatric
symptoms and healthy behaviors with dynamic quality of life after
hepatocellular carcinoma hepatectomy. SUPPORTIVE CARE IN CANCER.
2024; 32: 589.

Alterio RE, Ju MR, Wang SC, Mansour JC, Yopp A, Porembka MR.
Socioeconomic and racial/ethnic disparities in receipt of palliative care among
patients with metastatic hepatocellular carcinoma. J Surg Oncol. 2021; 124:
1365-72.

Firkins JL, Tarter R, Driessnack M, Hansen L. A closer look at quality of life in
the hepatocellular carcinoma literature. QUALITY OF LIFE RESEARCH. 2021;
30: 1525-35.

Serper M, Parikh ND, Thiele G, Ovchinsky N, Mehta S, Kuo A, et al. Patient-
reported outcomes in HCC: a scoping review by the Practice Metrics
Committee of the American Association for the Study of Liver Diseases.
HEPATOLOGY. 2022; 76: 251-74.

Norman EML, Weil ], Philip J. Hepatocellular carcinoma and its impact on
quality of life: A review of the qualitative literature. European journal of
cancer care. 2022; 31: €13672.

Munn Z, Peters MD]J, Stern C, Tufanaru C, McArthur A, Aromataris E.
Systematic review or scoping review? Guidance for authors when choosing
between a systematic or scoping review approach. BMC Med Res Methodol.
2018;18: 1-7.

Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al.
PRISMA extension for scoping reviews (PRISMA-ScR): checklist and
explanation. Ann Intern Med. 2018; 169: 467-73.

Tohme S, Sanin GD, Patel V, Bress K, Ahmed N, Krane A, et al. Health-Related
Quality of Life as a Prognostic Factor in Patients After Resection of Hepatic
Malignancies. ] Surg Res. 2020; 245: 257-64.

Chiu CC, Lee KT, Wang JJ, Sun DP, Lee HH, Shi HY. Health-Related Quality
of Life before and after Surgical Resection of Hepatocellular Carcinoma: A
Prospective Study. Asian Pac ] Cancer Prev. 2018; 19: 65-72.

Feldbriigge L, Langenscheidt A, Krenzien F, Schulz M, Krezdorn N, Kamali K,
et al. Health-Related Quality of Life and Mental Health after Surgical
Treatment of Hepatocellular Carcinoma in the Era of Minimal-Invasive
Surgery: Resection versus Transplantation. Healthcare (Basel). 2021; 9: 694.
Lei JY, Yan LN, Wang WT, Zhu ]JQ, Li DJ. Health-Related Quality of Life and
Psychological Distress in Patients With Early-Stage Hepatocellular Carcinoma
After Hepatic Resection or Transplantation. Transplant Proc. 2016; 48: 2107-11.
Chen L, Liu Y, Li GG, Tao SF, Xu Y, Tian H. Quality of life in patients with
liver cancer after operation: a 2-year follow-up study. Hepatobiliary Pancreat
Dis Int. 2004; 3: 530-3.

Estraviz B, Quintana JM, Valdivieso A, Bilbao A, Padierna A, de Urbina JO, et
al. Factors influencing change in health-related quality of life after liver
transplantation. Clin Transplant. 2007; 21: 481-99.

Xie ZR, Luo YL, Xiao FM, Liu Q, Ma Y. Health-related quality of life of patients
with intermediate hepatocellular carcinoma after liver resection or
transcatheter arterial chemoembolization. Asian Pac ] Cancer Prev. 2015; 16:
4451-6.

Ueno S, Tanabe G, Nuruki K, Yoshidome S, Kubo F, Kihara K, et al. Quality of
life after hepatectomy in patients with hepatocellular carcinoma: implication
of change in hepatic protein synthesis. Hepatogastroenterology. 2002; 49:
492-6.

Chie W-C, YuF, Li M, Baccaglini L, Blazeby JM, Hsiao C-F, et al. Quality of life
changes in patients undergoing treatment for hepatocellular carcinoma.
QUALITY OF LIFE RESEARCH. 2015; 24: 2499-506.

Mabrouk M, Esmat G, Yosry A, El-Serafy M, Doss W, Zayed N, et al.
Health-related quality of life in Egyptian patients after liver transplantation.
Ann Hepatol. 2012; 11: 882-90.

Lee LJ-H, Chen C-H, Yao G, Chung C-W, Sheu J-C, Lee P-H, et al. Quality of
life in patients with hepatocellular carcinoma received surgical resection. J
Surg Oncol. 2007; 95: 34-9.

Mise Y, Satou S, Ishizawa T, Kaneko J, Aoki T, Hasegawa K, et al. Impact of
Surgery on Quality of Life in Patients with Hepatocellular Carcinoma. World J
Surg. 20142014; 38: 958-67.

Poon R, Fan ST, Yu WC, Lam B, Chan F, Wong J. A prospective longitudinal
study of quality of life after resection of hepatocellular carcinoma. ARCHIVES
OF SURGERY. 20012001; 136: 693-9.

Zhang X, Zhang H, Zhang Z, Fan H, Li S. The mediating effect of resilience on
the relationship between symptom burden and anxiety/depression among
Chinese patients with primary liver cancer after liver resection. Patient
Preference and Adherence. 2023 : 3033-43.

Mao S, Lu H, Zhang Y, Yu ], Li X, Peng J, et al. Evaluation of psychosocial
pathways to family adaptation of Chinese patients with liver cancer using the
McCubbin's family resilience model. Frontiers in Psychiatry. 2021; 12: 703137.
Madrigal J, Hadaya J, Lee C, Tran Z, Benharash P. Association of frailty with
perioperative outcomes following hepatic resection: a national study. ] Am
Med Dir Assoc. 2022; 23: 684-9. el.

Naureen S, Nasir H, Adhami S, Seerat I. Evaluation of Health-Related Quality
of Life Post-Liver Transplantation in Paediatrics. Indus Journal of Bioscience
Research. 2025; 3: 625-31.

Lui F, Chen Z, Niu Y, Breitbart W, Gany F, Leng J. Developing the
meaning-centered program for Chinese Americans with advanced cancer:
Applying cultural adaptation frameworks. Asian Am J Psychol. 2024; 15: 262.
Friedman SL, Sanyal AJ. The future of hepatology. HEPATOLOGY. 2023; 78:
637-48.

https://www.medsci.org



Int. J. Med. Sci. 2025, Vol. 22

3721

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Kinsey E, Lee HM. Management of hepatocellular carcinoma in 2024: the
multidisciplinary paradigm in an evolving treatment landscape. Cancers
(Basel). 2024; 16: 666.

Liu Z, LiM, Jia Y, Wang S, Zheng L, Wang C, et al. A randomized clinical trial
of guided self-help intervention based on mindfulness for patients with
hepatocellular carcinoma: effects and mechanisms. Jpn J Clin Oncol. 2022; 52:
227-36.

Laube R, Sabih A, Strasser SI, Lim L, Cigolini M, Liu K. Palliative care in
hepatocellular carcinoma. ] Gastroenterol Hepatol. 2021; 36: 618-28.

Gazineo D, Godino L, Bui V, El Mouttaqi L, Franciosi E, Natalino A, et al.
Health-related quality of life in outpatients with chronic liver disease: a
cross-sectional study. BMC Gastroenterol. 2021; 21: 318.

Joseph EA, Abdullah A, Maxwell CM, Yellin S, Chalikonda S, Bartlett DL, et al.
Long-term patient-reported values following cancer surgery: A global survey
study. ] Surg Oncol. 2024; 130: 395-404.

Raza MH, Jackson WE, Dell A, Ding L, Shapiro ], Pomfret EA, et al.
Health-related quality of life after anonymous nondirected living liver
donation: a multicenter collaboration. AMERICAN JOURNAL OF
TRANSPLANTATION. 2021; 21: 1056-67.

You X, Lu F, Li F, Zhao F, Huo R. Dynamics trajectory of patient-reported
quality of life and its associated risk factors among hepatocellular carcinoma
patients receiving immune checkpoint inhibitors: a prospective cohort study.
Front Immunol. 2024; 15: 1463655.

Ryoo B, Merle P, Kulkarni AS, Cheng A, Bouattour M, Lim HY, et al. Health-
related quality-of-life impact of pembrolizumab versus best supportive care in
previously systemically treated patients with advanced hepatocellular
carcinoma: KEYNOTE-240. Cancer. 2021; 127: 865-74.

Serrano D, Podger L, Barnes G, Song J, Tang B. Psychometric validation of the
EORTC QLQ-HCCI18 in patients with previously treated unresectable
hepatocellular carcinoma. QUALITY OF LIFE RESEARCH. 2022; 31: 937-50.
Pilz MJ, Rothmund M, Lidington E, Piccinin C, Arraras JI, Groenvold M, et al.
Content comparison of the EORTC CAT Core, SF-36, FACT-G, and PROMIS
role and social functioning measures based on the International Classification
of Functioning, Disability and Health. Psycho-Oncology. 2023; 32: 1372-84.
Jayabalan D, Dhakal S, Raguragavan A, Saxena A, Jeffrey GP,
Calzadilla-Bertot L, et al. Hepatocellular Carcinoma and Health-Related
Quality of Life: A Systematic Review of Outcomes From Systemic Therapies.
Int ] Hepatol. 2025; 2025: 1083642.

Coon CD, Schlichting M, Zhang X. Interpreting Within-Patient Changes on the
EORTC QLQ-C30 and EORTC QLQ-LC13. The Patient - Patient-Centered
QOutcomes Research. 2022; 15: 691-702.

Sapmaz A, Paik A, Henry L, Younossi ZM. A comprehensive review of
patient-reported outcomes in metabolic dysfunction-associated steatotic liver
disease. Metabolism and Target Organ Damage. 2024; 4.

Yang LS, Shan LL, Saxena A, Morris DL. Liver transplantation: a systematic
review of long-term quality of life. Liver Int. 2014; 34: 1298-313.

Feng J, Li K, Xu R, Feng H, Han Q, Ye H, et al. Association between
compliance with enhanced recovery after surgery (ERAS) protocols and
postoperative outcome in patients with primary liver cancer undergoing
hepatic resection. ] Cancer Res Clin Oncol. 2022; 148: 3047-59.

Yu K, Yin B, Zhu Y, Meng H, Zhu W, Lu L, et al. Efficacy of a Digital
Postoperative Rehabilitation Intervention in Patients With Primary Liver
Cancer: Randomized Controlled Trial. JMIR mHealth and uHealth. 2025; 13:
€59228.

Yang XM, Yang XY, Wang XY, Gu YX. Influence of transcatheter arterial
embolization on symptom distress and fatigue in liver cancer patients. World J
Gastrointest Oncol. 2024; 16: 810-8.

Jones JM, Howell D, Longo C, Olson K, Bedard P, Amir E, et al. The
association of cancer-related fatigue on the social, vocational and
healthcare-related dimensions of cancer survivorship. Journal of Cancer
Survivorship. 2023 : 1-12.

LiS, Wang B, Deng J, Li H, Wu Y, Fang Y, et al. A Randomized, Double-Blind,
Placebo-Controlled Trial Protocol Using the Fuzhengxiaoliu Patch for the
Management of Primary Liver Cancer Pain. J Pain Res. 2025 : 33-42.

Zhabagin K, Zhabagina A, Shalgumbayeva G, Toleutayeva D, Baissalbayeva
A, Toleutayev T, et al. Quality of Life of Colorectal Cancer Patients: A Literary
Review. Iran ] Public Health. 2024; 53: 1236.

Nguyen VB, Thi KHP, Nguyen TX, Pham NTL, Nguyen VVH, Van Le C.
Diabetes self-management and its associated factors among patients with
diabetes in central Vietnam: A cross-sectional study. PLoS ONE. 2022; 17:
€0270901.

Ruiz-Rodriguez I, Hombrados-Mendieta I, Melguizo-Garin A, Martos-Méndez
M]J. The importance of social support, optimism and resilience on the quality
of life of cancer patients. Front Psychol. 2022; 13: 833176.

https://www.medsci.org



