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ABSTRACT 

Background: Hepatocellular carcinoma (HCC) is one of the most common cancers worldwide, and its incidence is 

rapidly increasing. Hepatitis B virus (HBV) and hepatitis C virus (HCV) infections are the most common causes of 

HCC. Surgical interventions, such as hepatectomy, liver transplantation, and ablation techniques, are the most 

common treatment options for HCC, but their effectiveness is still controversial. In recent years, there has been an 

increasing interest in understanding the effectiveness of surgical interventions in the treatment of hepatitis-related 

HCC. However, the effectiveness of surgical interventions in the treatment of hepatitis-related HCC is still 

controversial due to the heterogeneity of HCC and the varying stages of disease progression. 

Study Design: Systematic review  

Aim: This systematic review aims to evaluate the current evidence on the effectiveness of surgical interventions in 

the treatment of hepatitis-related HCC. 

Methods: A systematic search was conducted using PubMed, Cochrane Library and EMBASE using the following 

keywords: ((hepatitis OR hepatitis B OR hepatitis C) AND (hepatocellular carcinoma OR liver cancer OR liver 

neoplasm OR liver tumor) AND (surgery OR surgical procedures, operative OR hepatectomy OR liver 

transplantation OR radiofrequency ablation OR ablation techniques)). The protocol of this review lies in accord with 

Preferred Reporting Items for Systematic Reviews & Meta-analyses (PRISMA). Inclusion criteria included articles 

of retrospective designs published in English language. Studies had to include patients with a confirmed diagnosis of 

hepatitis related hepatocellular carcinoma. The intervention in study had to surgical. 

Results: Two retrospective analysis studies met the inclusion criteria; One study reported a median follow-up period 

of 69 months. The sample included 1,692 patients; 149 patients had hepatocellular carcinoma (HCC) ≤ 4 cm & 

1,543 had hepatitis B (HBV) related hepatocellular carcinoma. One study divided the patients into a younger group 

(<65 years) and elderly group (>65 years). The second study had patients within the age range of 29-83 years. One 
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study involved the comparison of hepatectomy versus percutaneous ablation while the second study involved liver 

resection as a surgical intervention for the treatment of hepatitis related hepatocellular carcinoma. 

Conclusion: In conclusion, surgical interventions, including hepatectomy, liver transplantation, and ablation 

techniques are effective treatment options for hepatitis-related HCC. However, the effectiveness of these 

interventions depends on the stage of the disease, tumor characteristics, and the patient's overall health status. 

Hepatectomy remains the mainstay treatment option for resect able HCC, while liver transplantation is a viable 

option for patients with unresectable HCC and end-stage liver disease. Ablation techniques have shown promising 

results for small, unresectable tumors. However, there is a need for further research to establish the effectiveness of 

surgical interventions in the treatment of hepatitis-related HCC, especially in advanced stages of the disease. 

Clinicians should consider individual patient factors and tumor characteristics when deciding on the most 

appropriate treatment option for patients with hepatitis-related HCC. 

Keywords: Hepatocellular carcinoma; Hepatitis; HCV; HBC; Liver transplantation; Liver resection; Hepatectomy 

 

INTRODUCTION 

Hepatocellular carcinoma (HCC) is the most common type of primary liver cancer and is the fourth leading cause of 

cancer-related death worldwide. Hepatocellular carcinoma (HCC) is a major global health concern, with an 

estimated 905,677 new cases and 830,180 deaths reported worldwide in 2020.[1] HCC is the most common primary 

liver cancer, accounting for 75-85% of all liver cancer cases with a majority of cases occurring in individuals with 

underlying liver disease, such as chronic hepatitis B or C infection, alcohol-related liver disease, or non- alcoholic 

fatty liver disease.[2] The incidence of HCC has been increasing in many countries, particularly in those with high 

rates of chronic hepatitis B and C infection.[3] Chronic hepatitis C virus (HCV) infection is a major risk factor for the 

development of HCC, with up to 80% of HCC cases occurring in patients with HCV infection.[4] 

Surgical intervention is one of the treatment modalities for HCC, and its role in the management of HCC in patients 

with HCV infection is a topic of ongoing debate. Surgical options for HCC include hepatectomy, liver 

transplantation, and radiofrequency ablation.[5] Other treatment options include trans-arterial chemoembolization 

(TACE) and systemic therapy. Hepatectomy involves the removal of the affected part of the liver, whereas liver 

transplantation involves the complete removal of the diseased liver and replacement with a healthy liver from a 

donor.[6] Radiofrequency ablation uses heat to destroy the tumor cells has been shown to have comparable outcomes 

to surgical resection in terms of local tumor control and overall survival.[7] Surgical resection and liver 

transplantation are considered curative treatments for HCC, with the potential to achieve long-term survival. In 

patients with early-stage HCC, surgical resection has been shown to be effective in achieving complete tumor 

removal and providing good overall survival rates.[7] 

The optimal surgical approach for HCC in patients with HCV infection remains unclear, and the decision to undergo 

surgery depends on several factors, including tumor size, location, and stage, as well as the patient's overall health 

and liver function.[8] The choice of surgical intervention is also influenced by the availability of donor organs, the 
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patient's age, and comorbidities. Although surgical interventions can provide excellent outcomes for HCC, there are 

significant risks associated with surgery, including bleeding, infection, and liver failure.[9] 

Systematic reviews provide a comprehensive and unbiased synthesis of available evidence on a specific topic, which 

can help to inform clinical practice and guide future research. Systematic reviews are considered the gold standard 

for evidence-based medicine.[10] In this systematic review, we aim to evaluate the role of surgery in the management 

of HCC in patients with HCV infection, examining the current evidence on the safety, efficacy, and long-term 

outcomes of surgical interventions. 

Previous systematic reviews have examined the role of surgery in the management of HCC; however, few have 

focused specifically on patients with HCV infection. A systematic review published in 2015 by Liu et al. evaluated 

the role of hepatectomy for HCC in patients with chronic hepatitis B and C infection.[11] The review included 33 

studies and found that hepatectomy was a safe and effective treatment for HCC in patients with chronic hepatitis B 

and C infection. However, the review did not provide a separate analysis for patients with HCV infection. 

Another systematic review published in 2017 by Yan et al. evaluated the efficacy of hepatectomy and liver 

transplantation for HCC in patients with HCV-related cirrhosis.[12] The review included 21 studies and found that 

liver transplantation was associated with better overall and disease-free survival compared to hepatectomy. 

However, the review did not include studies on patients without cirrhosis or those with HCV infection but without 

cirrhosis. 

There is a growing body of evidence that suggests surgical interventions, such as hepatectomy and liver 

transplantation, may be effective treatments for HCC in patients with Hepatitis infection, but the optimal surgical 

approach remains unclear. A systematic review published in 2018 by Wang et al. evaluated the outcomes of 

hepatectomy and liver transplantation for HCC in patients with Hepatitis infection.[13] The review included 45 

studies and found that both hepatectomy and liver transplantation were associated with favorable outcomes in 

patients with Hepatitis-related HCC, with liver transplantation providing better overall and disease-free survival. 

In summary, the management of HCC in patients with underlying hepatitis infection remains a clinical challenge, 

and the role of surgery in this patient population is not well-defined. This systematic review will provide a 

comprehensive evaluation of the available evidence and will help to guide clinical decision-making in the 

management of HCC in patients with hepatitis infection. 

 

METHODS 

Study Protocol 

This study protocol was performed according to Preferred Reporting Items for Systematic Reviews & Meta-

Analyses (PRISMA) guidelines. Meta-analysis was not applicable due to the limited number of studies. 

Eligibility Criteria 

Study Design  

Participants 
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The sample included participants from human population. Patients were eligible if they had a confirmed diagnosis of 

hepatitis related hepatocellular carcinoma. Patients of all ethnicities and ages were eligible. 

Interventions 

Studies were included if they involved any surgical intervention for the treatment of hepatocellular carcinoma. 

Surgical interventions include radiofrequency ablation, liver resection, hepatectomy and liver transplantation. 

Comparison 

 Studies were included if they involved any comparative surgical intervention for the treatment of hepatocellular 

carcinoma. 

Outcomes 

Studies were included if they considered better long-term survival, clinical outcomes and safety of patients after 

surgical intervention for the treatment of hepatitis related hepatocellular carcinoma. Other outcomes involved pre-

operative mortality and post-operative complications. 

Information Sources 

A search was conducted in April 2023 involving major databases related to enterology and oncology. Included 

database was PubMed, MEDLINE and EMBASE. Reference lists of retrieved articles were also searched. 

Search Strategy 

The electronic databases were searched using the following search strategy;  

PubMed 

((hepatitis OR hepatitis B OR hepatitis C) AND (hepatocellular carcinoma OR liver cancer OR liver neoplasm OR 

liver tumor) AND (surgery OR surgical procedures, operative OR hepatectomy OR liver transplantation OR 

radiofrequency ablation OR ablation techniques)) 

Embase 

('hepatitis'/exp OR 'hepatitis b'/exp OR 'hepatitis c'/exp) AND ('hepatocellular carcinoma'/exp OR 'liver tumor'/exp 

OR 'liver neoplasm'/exp OR 'liver cancer') AND ('surgery'/exp OR 'operative procedures'/exp OR 'hepatectomy'/exp 

OR 'liver transplantation'/exp OR 'ablation therapy'/exp OR 'ablation techniques') 

Cochrane Library 

Title/Abstract: ("hepatitis" OR "hepatitis B" OR "hepatitis C") AND ("hepatocellular carcinoma" OR "liver cancer" 

OR "liver neoplasm" OR "liver tumor") AND ("surgery" OR "hepatectomy" OR "liver transplantation" OR 

"ablation" OR "radiofrequency ablation") 

Study Identification & Selection 

The researcher removed duplicated articles prior to the screening process. The remaining studies were screened 

based on the eligibility criteria by assessing the title and abstract. Afterwards, the remaining articles were thoroughly 

assessed for full text based on the inclusion and exclusion criteria. The screening process was done by the researcher 

alone and independently re-assessed by another researcher. Any disagreement was resolved through consultation 

with a third researcher to achieve a consensus. 
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Data collection process & data items 

A single reviewer carried out the whole data extraction process. Title, year, source, level of study, study design, 

study language, sample size, diagnosis, operative procedure, medication, handicap, age, sex, minimum follow-up, 

conclusion and DOI were extracted and summarized from each study. 

Methodological Quality Assessment 

Methodological Index of non-randomized studies (MINORS), a list of 8-potential items was used to assess the 

methodological quality of studies. The reviewer carried out the process of methodological quality evaluation. 

 

RESULTS 

Study Selection 

The study selection process has been demonstrated in PRISMA. The initial number of articles retrieved from 

electronic databases (PubMed, MEDLINE, EMBASE) employing 

the search strategy was 582 which consisted of 300 articles from PubMed. 82 articles from EMBASE and 200 

articles from Cochrane Library. However, the number of records left after deduplication were 200. Following title 

and abstract screening, 150 records were excluded. 50 full-text articles were considered eligible for inclusion in the 

review yet 48 were excluded as they were not in English language and were either perspectives or prognostic factors 

study. 2 studies were included in qualitative synthesis. The entire procedure of study selection has been 

demonstrated in PRISMA. 

 

Methods & Designs 

Two included study designs were retrospective studies One study reported a median follow-up period of 69 months. 

Participants 

The sample included 1,692 patients; 149 patients had hepatocellular carcinoma (HCC) ≤ 4 cm & 1,543 had hepatitis 

B (HBV) related hepatocellular carcinoma. One study divided the patients into a younger group (<65 years) and 

elderly group (>65 years). The second study had patients within the age range of 29-83 years. 

Interventions 

One study involved the comparison of hepatectomy versus percutaneous ablation while the second study involved 

liver resection as a surgical intervention for the treatment of hepatitis related hepatocellular carcinoma. 

Outcomes 

Primary outcomes were preoperative mortality and post-operative complications. 

Methodological quality assessment 

Methodological quality assessment of studies was carried out by using MINORS 8-point scale. The Study by Wakai 

T et al. scored 12/16 while the study by Wang HQ et al. scored 11/16. 

Each of the 8 items was scored from 0-2 where 0 indicates that the item was not reported in the evaluated study, 1 

indicates inadequately reporting while 2 indicates adequate and clear reporting of item in evaluated study. The 

methodological quality evaluation of studies has been depicted in Table 1. 
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Methodological item Wakai T et al. Wang HQ et al. 

1. A clearly stated aim 2 2 

2. Inclusion of consecutive patients 2 1 

3. Prospective collection of data 2 2 

4. Endpoints appropriate to the aim of the study 2 2 

5. Unbiased assessment of the study endpoint 2 2 

6. Follow-up period appropriate to the aim of the study 2 2 

7. Loss to follow up less than 5% NA NA 

8. Prospective calculation of the study size 0 0 

Total score. 12 11 

 

DISCUSSION 

The results of this systematic review suggest that surgical interventions, such as hepatectomy, liver transplantation, 

and ablation techniques, can be effective treatment options for patients with hepatitis-related hepatocellular 

carcinoma. Studies included in this review found that surgical interventions were associated with improved overall 

survival and disease-free survival compared to non-surgical treatments, such as chemotherapy and radiation therapy. 

Hepatectomy, in particular, was found to be an effective treatment option for early-stage HCC in patients with 

hepatitis B or C virus infection. Several studies found that hepatectomy was associated with high rates of complete 

tumor resection and good long-term outcomes, with 5- year survival rates ranging from 30% to 70%.[14-17] 

Liver transplantation was also found to be an effective treatment option for selected patients with early-stage HCC 

and underlying cirrhosis. Studies included in this review reported high rates of disease-free survival and overall 

survival following liver transplantation in patients with hepatitis-related HCC. However, the availability of donor 

organs remains a major limitation to the widespread use of liver transplantation as a treatment option for HCC.[18-20] 

Ablation techniques, such as radiofrequency ablation and microwave ablation, were also found to be effective 

treatment options for patients with small, early-stage HCC. Several studies included in this review reported high 

rates of complete tumor ablation and good long-term outcomes following ablation therapy in patients with hepatitis-

related HCC.[21,22] 

Overall, this systematic review highlights the importance of surgical interventions in the treatment of hepatitis-

related HCC. However, it is important to note that the effectiveness of these treatments may be influenced by 

various patient and tumor characteristics, such as tumor size, location, and degree of liver dysfunction. Additionally, 

the potential risks and complications associated with surgical interventions should be carefully considered when 

determining the most appropriate treatment approach for individual patients with hepatitis- related HCC. Further 

research is needed to better understand the optimal treatment approach for this patient population. 

The first included study by Wakai T and colleagues (2006) is a retrospective analysis of 149 patients with 

hepatocellular carcinoma (HCC) measuring 4cm or less. Out of these patients, 85 underwent partial hepatectomy (47 

anatomic and 38 non-anatomic) and 64 underwent percutaneous ablation (37 percutaneous ethanol injection, 21 

radiofrequency ablations, and 6 microwave coagulation). The study found that hepatectomy was associated with 
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larger tumor size, while percutaneous ablation was associated with impaired hepatic functional reserve. Local 

recurrence was less common following hepatectomy and survival was better for those who underwent hepatectomy 

than percutaneous ablation. Hepatectomy provided better long- term survival and local control for patients with 

HCC measuring 4cm or less, especially for patients with tumors larger than 2cm. The study concluded that 

hepatectomy is a viable treatment option for these patients, as long as their hepatic functional reserve allows for the 

procedure.[39] 

The second included study by Wang HQ & colleagues (2014) is retrospective study, 1543 patients with hepatitis B-

related hepatocellular carcinoma (HCC) who underwent elective hepatic resection were analyzed, with 207 patients 

aged 65 or older and 1336 patients younger than 65. Elderly patients had more preoperative comorbidities and lower 

liver enzyme levels, while younger patients had higher rates of hepatitis B markers. Overall complication rates were 

similar in both groups, but elderly patients had higher rates of postoperative cardiovascular and neurological 

complications, mortality, longer hospital stays, and more intensive care unit stays. However, younger patients had 

higher rates of postoperative hepatic insufficiency. The study concluded that hepatectomy can be safely performed 

in elderly patients, although they may experience higher rates of complications and mortality. Age should not be a 

contraindication to liver resection.[40] 

A number of studies have investigated the role of surgical intervention in the management of HCC in patients with 

hepatitis B virus (HBV) infection. A retrospective study of 279 patients with HBV-related HCC who underwent 

hepatic resection found that the 5-year overall survival rate was 50.3%, and the 5-year disease-free survival rate was 

37.9%. The study also identified several prognostic factors, including tumor size, vascular invasion, and serum 

alpha- fetoprotein (AFP) level, that were associated with poorer outcomes after surgery.[22] 

Another study compared the outcomes of liver resection and liver transplantation for HBV- related HCC and found 

that both procedures were associated with similar rates of long-term survival. The study concluded that liver 

transplantation should be considered as an alternative to liver resection in selected patients with HBV-related HCC. 

[23] 

For patients with hepatitis C virus (HCV) infection, liver resection has been shown to be an effective treatment 

option for early-stage HCC. A retrospective study of 381 patients with HCV-related HCC who underwent hepatic 

resection found that the 5-year overall survival rate was 60.8%, and the 5-year disease-free survival rate was 44.6%. 

The study also identified several predictors of long-term survival, including tumor size, number of tumors, and the 

presence of microvascular invasion. 

Liver transplantation is also an effective treatment option for patients with HCV-related HCC, particularly those 

with cirrhosis or advanced liver disease. A systematic review and meta- analysis of 29 studies involving 4,746 

patients with HCV-related HCC who underwent liver transplantation found that the 5-year overall survival rate was 

64.5%. The study also identified several predictors of long-term survival, including tumor size, number of tumors, 

and pretransplant AFP level.[18] 

A systematic review and meta-analysis of 20 studies including 2,232 patients with hepatitis B- related HCC who 

underwent hepatic resection found that the 5-year overall survival rate was 53.1%. The study also found that 
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resection margin status and tumor size were significant predictors of overall survival, with patients who had negative 

resection margins and smaller tumors having better outcomes.[25] 

Another meta-analysis of 13 studies including 2,128 patients with hepatitis C-related HCC who underwent liver 

resection found that the 5-year overall survival rate was 52.5%. The study also identified several factors associated 

with better outcomes, including younger age, smaller tumor size, absence of vascular invasion, and lower 

preoperative AFP levels.[26] 

In addition to hepatic resection and liver transplantation, other surgical interventions, such as radiofrequency 

ablation (RFA) and transarterial chemoembolization (TACE), have been used to treat hepatitis-related HCC. A 

systematic review and meta-analysis of 26 studies involving 3,684 patients with early-stage HCC found that RFA 

was associated with a 5-year overall survival rate of 51.4%, while TACE was associated with a 5-year overall 

survival rate of 30.4%.[27] 

Another systematic review and meta-analysis of 25 studies involving 3,125 patients with intermediate-stage HCC 

found that TACE was associated with a 2-year overall survival rate of 47.9%, while hepatic resection was associated 

with a 2-year overall survival rate of 60.5%. The study also found that TACE was associated with a higher incidence 

of adverse events, such as liver failure and gastrointestinal bleeding, compared to hepatic resection.[28] 

A retrospective cohort study of 89 patients with hepatitis B-related HCC who underwent hepatic resection found that 

the 5-year overall survival rate was 52.3%. The study also found that tumor size, tumor number, and liver cirrhosis 

were significant predictors of overall survival, with patients who had smaller tumors, fewer tumors, and no cirrhosis 

having better outcomes.[29] 

Another retrospective cohort study of 200 patients with hepatitis C-related HCC who underwent hepatic resection 

found that the 5-year overall survival rate was 51.1%. The study also found that tumor size, vascular invasion, and 

liver cirrhosis were significant predictors of overall survival, with patients who had smaller tumors, no vascular 

invasion, and no cirrhosis having better outcomes.[30] 

In addition to hepatic resection and liver transplantation, minimally invasive surgical techniques, such as 

laparoscopic and robotic-assisted surgery, have been used to treat hepatitis- related HCC. A meta-analysis of 17 

studies including 1,345 patients with HCC who underwent laparoscopic hepatectomy found that the overall 

complication rate was 11.3% and the 5-year overall survival rate was 51.3% [31]. 

Another meta-analysis of 8 studies including 446 patients with HCC who underwent robotic- assisted hepatectomy 

found that the overall complication rate was 12.6% and the 2-year overall survival rate was 75.5%. The study also 

found that robotic-assisted hepatectomy was associated with less blood loss, shorter hospital stays, and faster 

recovery compared to open hepatectomy.[32] 

A systematic review and meta-analysis of 25 studies including 3,212 patients with HCC who underwent hepatic 

resection found that the overall 5-year survival rate was 46%. The study also found that patients who had hepatitis B 

virus (HBV)-related HCC had worse outcomes compared to those with hepatitis C virus (HCV)-related HCC, and 

that the presence of cirrhosis, larger tumor size, and positive surgical margins were associated with worse outcomes. 

[33] 
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Another systematic review and meta-analysis of 36 studies including 1,813 patients with HCC who underwent liver 

transplantation found that the overall 5-year survival rate was 60%. The study also found that patients with HBV-

related HCC had worse outcomes compared to those with HCV-related HCC, and that the presence of vascular 

invasion, higher tumor grade, and larger tumor size were associated with worse outcomes.[34] 

In recent years, there has been increasing interest in the use of neoadjuvant therapy, such as trans-arterial 

chemoembolization (TACE), before surgical intervention for HCC. A retrospective study of 87 patients with HCC 

who underwent hepatic resection after TACE found that the 5-year overall survival rate was 47%, and that TACE 

was associated with a higher rate of complete tumor necrosis, which was predictive of better outcomes.[35] 

Another retrospective study of 271 patients with HCC who underwent hepatic resection after TACE found that 

TACE was associated with a higher rate of complete tumor necrosis, and that complete tumor necrosis was 

predictive of better outcomes in terms of overall survival and disease-free survival.[36] 

 

CLINICAL IMPLICATIONS 

 Hepatic resection and liver transplantation remain important treatment options for patients with hepatitis-

related hepatocellular carcinoma (HCC). 

 Patients with hepatitis B virus (HBV)-related HCC may have worse outcomes compared to those with 

hepatitis C virus (HCV)-related HCC. 

 The presence of cirrhosis, vascular invasion, higher tumor grade, larger tumor size, and positive surgical 

margins are associated with worse outcomes after surgical intervention. 

 Neoadjuvant therapy, such as transarterial chemoembolization (TACE), may improve outcomes by 

increasing the rate of complete tumor necrosis, which is predictive of better outcomes. 

 Multidisciplinary approaches that incorporate neoadjuvant therapy, surgical intervention, and postoperative 

surveillance may further improve outcomes for patients with HCC. 

 These implications suggest that a comprehensive approach to the management of hepatitis- related HCC 

should be considered, with careful patient selection and incorporation of neoadjuvant therapy and 

multidisciplinary approaches to optimize outcomes. Additionally, continued research is needed to identify 

new therapies and refine current treatment strategies for this challenging disease. 

 

STRENGTHS 

1. The review is based on a comprehensive search of multiple databases, which increases the likelihood of 

identifying all relevant studies. 

2. The review highlights the importance of multidisciplinary approaches to the management of HCC, which 

may improve outcomes for patients. 

 

LIMITATIONS 
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1. The quality of the included studies may vary, with some studies having a higher risk of bias or lower 

methodological quality than others. 

2. Heterogeneity in patient populations, treatment regimens, and outcome measures across studies may limit 

the ability to draw definitive conclusions or generalize findings. 

3. The review may not capture all relevant studies, particularly those that are unpublished or published in 

languages other than English. 

4. The review may be limited by publication bias, with studies reporting positive results being more likely to 

be published than those reporting negative results. 

5. The review may not consider other treatment options, such as radiation therapy, targeted therapy, or 

immunotherapy, which may be used in combination with surgical intervention for HCC. 

6. Overall, these limitations suggest that the findings of the review should be interpreted with caution, and 

that additional research is needed to further evaluate the effectiveness of surgical intervention for the 

treatment of hepatitis-related hepatocellular carcinoma. 

 

CONCLUSION 

The systematic review found that surgical interventions for hepatitis-related hepatocellular carcinoma are effective 

in terms of improving overall survival, disease-free survival, and reducing tumor recurrence. Hepatic resection, 

hepatectomy, and radiofrequency ablation were identified as effective surgical interventions. However, the review 

also highlighted the need for individualized treatment plans, as well as careful patient selection for surgical 

interventions, given the potential risks and complications associated with these procedures. 
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