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Introduction
Hepatocellular carcinoma (HCC) is the most common 
primary liver malignancy in adults and is the fifth most 
common solid tumour worldwide with a variable prevalence 
based on underlying risk factors and geography.1,2 The 
incidence has risen over the past several decades and HCC 
is now the third leading cause of cancer-related deaths 
globally, after lung and stomach cancers, with a 5-year 
survival rate less than 20% and recurrence rates as high as 
88%.3,4 More than 80% of global HCCs occur in sub-Saharan 
Africa (SSA) and Eastern Asia where the incidence ranges 
from 4.8 to 8.3 per 100  000 per year in different regions 
of SSA with the highest incidence in western and central 
Africa compared to less than 3 per 100 000 in Western 
countries.5 HCC has become a significant public health 
concern in SSA and is now the second leading cancer in men 
and the third for women, occurring in particular in young 
adults.3,6 Unfortunately only a small proportion of patients 
in SSA with HCC are treated with curative intent. Data are 
scarce, but studies consistently report that curative-intended 
treatment is pursued in less than 1% of patients in SSA with 

HCC.3,6 Fibrolamellar carcinoma (FLC) was until recently 
regarded as a variant of HCC occurring in young patients 
with a relatively good prognosis but is now recognised as 
a distinct clinical entity with consistent chimeric fusion 
protein (DNAJB1-PRKACA) expression by FLC tumours.7

The optimal treatment of HCC and FLC is influenced 
by the stage of the disease, the degree of liver impairment, 
and patient performance status.3,8 Currently, the therapeutic 
strategy is based on international guidelines and the Barcelona 
Clinic Liver Cancer (BCLC) staging system in which 
potentially curative treatment for early-stage HCC includes 
resection, transplantation or ablation.3 Surgical resection 
is the treatment of choice in patients without cirrhosis and 
in those with cirrhosis and well-preserved liver function.9 
Despite advances in surgical techniques and perioperative 
care, hepatectomy remains a high-risk surgical procedure 
with complications occurring in up to 40% of resections. This 
adds a significant burden to individual patients by adversely 
affecting quality of life and increasing length of hospital stay, 
readmission rates, and healthcare costs. Recurrence despite 
curative-intent treatment occurs more often in patients with 
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tumour multifocality, tumour size ≥  5 cm, macroscopic 
vascular or microscopic lymphovascular invasion, elevated 
alfa-fetoprotein (AFP) levels and impaired liver function.4 

Previous publications from our unit have reported earlier 
data on resection for HCC and FLC.10-12 In this study, we 
assessed the perioperative outcome and survival of patients 
with HCC and FLC following curative liver resection at a 
tertiary referral centre in South Africa. 

Patients and methods
Patients who underwent a primary liver resection for HCC or 
FLC in the Surgical Gastroenterology Unit at Groote Schuur 
Hospital or the University of Cape Town Private Academic 
Hospital between January 1990 and December 2021 were 
included in the study. All patients in the study were assessed 
preoperatively and treatment recommendations made in a 
multidisciplinary team meeting. Data were retrieved from an 
ethics approved prospective database and analysis included 
patient demographics, imaging results, surgical procedures 
performed, postoperative morbidity and mortality and 
histopathology results. Three groups were compared, namely 
HCC occurring in normal livers, HCC occurring in cirrhotic 
livers, and FLC. Liver resections were classified as minor (≤ 2 
segments) or major (≥ 3 segments) according to definitions 
of the Brisbane 2000 classification and nomenclature.13 The 
expanded accordion severity grading system of surgical 
complications was used to assess morbidity.14 Postoperative 
bile leaks (BL) and post-hepatectomy liver failure (PHLF) 
were graded according to the respective International Study 
Group of Liver Surgery (ISGLS) definitions.15,16 Details of 
the surgical technique used have been published.11,12,17,18 
Four-phase contrast-enhanced computed tomography (CE-
CT) was used as primary imaging modality for tumour 
characterisation, assessment of biliovascular anatomy 
and surgical planning. In patients with a marginal future 
liver remnant (FLR), volumetry was performed. Magnetic 

resonance imaging (MRI) using gadopentetate dimeglumine 
(Magnevist®) or Gadoxetate disodium (Primovist®) (Bayer 
Schering Pharma, Berlin, Germany) was used for further 
characterisation if needed. Patients were followed up at 3 
months and then every 6 months postoperatively, which 
included clinical assessment, screening liver ultrasound, 
liver biochemistry and tumour marker measurement.

Statistical analysis
Data were analysed using Stata version 11 (StataCorp. 2009. 
Stata: Release 11. Statistical Software. College Station, TX: 
StataCorp LP). Months of survival was calculated from 
the day of surgery. For bivariate analysis, the Pearson chi-
square or Kruskal-Wallis tests were used for categorical 
variables, and the non-parametric Wilcoxon rank-sum test 
for numerical variables. Univariate and multivariate logistic 
regression models were used to evaluate the odds ratios 
(OR) and 95% confidence intervals of clinical variables 
(while excluding collinearity). All statistical tests were 
two-tailed and a p-value < 0.05 was considered statistically 
significant. Descriptive statistics as appropriate were used to 
present clinical and treatment characteristics and outcome of 
the study subjects. Ethical approval was obtained. 

Results
A total of 601 elective liver resections were performed during 
the inclusion period of which 48 (8%) were the primary 
operation for HCC or FLC. During the same period 529 
patients with a confirmed diagnosis of HCC were assessed 
in the unit of whom 40 (7.6%) were resected. Twenty-five 
resections (52%) were performed for HCC in non-cirrhotic 
livers, 15 (31%) in patients with cirrhotic livers and 8 (17%) 
for FLC. Patient demographics and operative details are 
shown in Table I. The median age of the total cohort was 
48 years (range 17–79), the majority of whom were men 
(62.5%). The viral status was known in 32 patients of whom 

Table I: Patient demography and operative details 

Total
n = 48

HCC in non-cirrhotic 
livers

n = 25 (52.1%)

HCC in cirrhotic 
livers

n = 15 (31.2%)

Fibrolamellar 
carcinoma

n = 8 (16.7%)

Male
Female

30
18

13
12

12
3

5
3

Age years – median; range 48; 18–79 49; 21–79 51; 18–74 22; 19–67

Number of segments resected median; range 3; 1–5 3; 2–5 3; 1–4 3; 2–5

Surgery duration in minutes. median; range 240; 120–570 245; 120–570 195; 120–480 233; 185–295

Estimated intraoperative blood loss in ml. median; range 725; 80–2500 700; 80–2500 800; 300–1800 850; 300–1500

Intraoperative blood transfusion (patient numbers) 13 7 4 2

Table II: Postoperative outcome in 48 patients undergoing liver resection

Total
n = 48

HCC in non-cirrhotic livers
n = 25 (52.1%)

HCC in cirrhotic livers
n = 15 (31.2%)

Fibrolamellar carcinoma
n = 8 (16.7%)

Days in ICU – median; range 3; 1–6 3; 1–6 2; 1–6 2.5; 1–6 

Days in hospital – median; range 8; 5–32 10; 5–32 7; 5–24 8; 6–21

Postoperative complications: n (%) 16 (33%) 8 4 4

Accordion severity grading (n)
1
2
3
4
5
6

5
3
6
2
-
-

2
1
3
2
-
-

2
1
1
-
-
-

1
1
2
-
-
-
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13 (27%) had chronic hepatitis B infection, eight in the 
non-cirrhotic and five in the cirrhotic groups, and one had 
hepatitis C. Thirty-eight (86.3%) of the 44 patients in whom 
complete information was available, were outside the BCLC 
criteria for resection (Stage 0 or A). Seven patients (15%) 
had preoperative radiological intervention, of whom six 
had trans-arterial embolisation (TAE) [bland embolisation 
n = 4; trans-arterial chemo-embolisation (TACE) n = 2] and 
one had a portal vein embolisation (PVE). Thirty-six (75%) 
major resections were performed. The median operating 
time was 240 min (range 120–570), median blood loss was 
725 ml (range 80–2500) and intraoperative blood transfusion 
was required in 13 patients. Two of the 12 minor resections 
required a blood transfusion.

Postoperative outcomes are summarized in Table II. The 
median postoperative hospital stay for the whole cohort was 
eight days (range 5–32 days), nine days (range 6–32 days) in 
patients with complications compared to eight days (range 
5–24 days) in patients without complications. Sixteen patients 
(33%) developed Accordion grade 1 to 4 complications. 
The highest complication rate (50%) occurred in resections 
for FLC. The most frequent complications were bile leaks 
(n  =  5) and intra-abdominal collections (n  =  4), followed 
by wound infection (n = 3), pneumonia (n = 2), and acute 
kidney injury (n  =  2). Two of the patients with bile leaks 
were treated conservatively with spontaneous resolution, 
two underwent ERCP and stenting and one had percutaneous 
aspiration of a biloma. Two patients required re-exploration, 
one for bleeding and another for a subphrenic collection 

Figure 1: Kaplan-Meier overall survival estimates for patients with hepatocellular carcinoma in non-cirrhotic livers, cirrhotic 
livers and patients with fibrolamellar carcinoma

Figure 2: Kaplan-Meier overall survival estimates for the total patient cohort
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which was not amenable to ultrasound-guided percutaneous 
drainage. There was no in-hospital or 30-day mortality.

Review of the histology showed that 37 patients had R0 
resections, two had R1 and four had R2 resections while the 
margin status was not recorded in six patients. Thirty-three 
patients (69%) developed recurrence of HCC following 
their initial resection of whom 29 ultimately died. The most 
common site of recurrence was the liver which occurred 
in 29 (60%) patients, five of whom also had extra-hepatic 
metastatic disease (lung, lymph nodes, omentum, abdominal 
wall and vertebrae). Four patients (8.3%) had only extra-
hepatic metastatic recurrence. One patient had a repeat 
resection of a segment 4 recurrence one year after the initial 
right hemi-hepatectomy. A year later, she had percutaneous 
US-guided microwave ablation of a left liver recurrence and 
remains disease free five years later.

Thirty-three (69%) patients died (29 due to recurrence and 
four due to other causes) at a median of 952 days (range 
51–5740). Median overall survival (OS) for the total cohort 
after surgery was 57.2 months, 95% CI (29.7–84.6). At three 
years the OS was 58%, and at 5 years 48% (Figures 1 and 
2). Patients with a normal liver had a median OS of 64.2 
months, 95% CI (29.7–84.6), for patients with FL HCC 61.9 
months, 95% CI (28.1–95.6) and patients with a cirrhotic 
liver 31.7 months 95% CI ((1.5–61.8). There were no 
statistically significant differences in survival between the 
three groups, p = 0.113 (Figure 1).

Discussion
Hepatic resection is the most widely used method for curative 
intended treatment of HCC and FLC.3,6,8 In this retrospective 
cohort analysis of 40 liver resections performed for HCC and 
eight for FLC, there was no in-hospital or 30-day mortality, 
although one-third of patients had one or more postoperative 
complications. Major resections were performed in 75% of 
patients, a quarter of whom required an intraoperative blood 
transfusion. Median OS was best in patients who had HCC in 
non-cirrhotic livers, followed by patients with FLC and worst 
in patients with HCC in cirrhotic livers. Of salient interest 
in this series was that more than 60% of the resected HCCs 
were in patients with non-cirrhotic livers, likely due to the 
oncogenic pathway of chronic HBV infection causing HCC 
in younger patients, which differs from the predominantly 
cirrhosis pathway seen in low incidence regions.19,20 Most 
patients in SSA present late with advanced disease when 
cure is not possible and there is evidence that HCC in SSA 
follows a more aggressive course than elsewhere.21

Eight (16%) patients in this study had FLC, a tumour 
typically affecting a younger age group without underlying 
liver disease. These tumours display a unique histological 
pattern distinctly different from HCC and were designated 
with a unique WHO classification number in 2010.7,22 

Several factors in FLC are associated with a poor prognosis 
including lymph node metastases, multiple tumours, 
metastatic disease at presentation, and vascular invasion.7

Despite advances in surgical technique and perioperative 
management which have reduced mortality and morbidity 
rates for HCC and FLC resection, one third of patients in our 
study had postoperative complications. In large published 
series from high-volume referral centres operative mortality 
rates of less than 3% are reported, however postoperative 
complication rates remain substantial and exceed 35%.23,24 
Risk factors for postoperative morbidity include underlying 

liver dysfunction, a small liver remnant volume, major blood 
loss, perioperative transfusion and underlying comorbidities. 
In most series, a blood transfusion was necessary in less than 
10% of resections.23,24

The 69% recurrence rate in this study is in line with  
previous reports of recurrence rates of up to 80%.4,8 Fourteen 
per cent of patients in whom complete data were available 
had a positive resection margin. Although those patients with 
positive resection margins are likely to account for disease 
recurrence, most recurrences were due to new tumours in the 
remaining liver. The 5-year OS following surgical resection 
within the Barcelona Clinic Liver Cancer (BCLC) criteria 
is around 70% compared to the three- and five-year rates 
in our study of 58% and 48% respectively. The results in 
terms of long-term survival, however, vary considerably 
among series because of the variation in resection criteria. 
Resection outside these criteria result in lower survival 
rates, but some patients will benefit from 5-year OS rates in 
excess of 50%.8,9,25 The majority of patients in this study fell 
outside the resection criteria of the BCLC staging system. In 
our cohort OS for FLC and HCC occurring in non-cirrhotic 
livers were similar, with a trend of worse survival in HCC 
occurring in cirrhotic livers. In our study HCC recurred in 
33 patients, most commonly involving the liver, but five 
had associated extra-hepatic metastases. The most powerful 
predictors of recurrence are the presence of vascular 
invasion and/or additional tumour sites besides the primary 
lesion. Risk factors for poor survival after HCC recurrence 
include histologically poorly differentiated tumours, tumour 
multifocality, large size (≥  5 cm), vascular invasion, high 
preoperative AFP levels, R1 resection, and the presence of 
impaired liver function.

Accurate data on outcome after HCC resection in SSA 
are scant. A literature search for HCC in PubMed, PubMed 
Central, Scopus Web of Science, AfricaWide and the 
Cochrane databases up to September 2022 identified only 
four papers that provided specific outcome after HCC 
resection apart from the published studies from our unit.10-12 
Of these four, two were from Nigeria,26,27 and one each from 
Sudan28 and Uganda.29 The Muhammad study from Nigeria 
included 35 patients all of whom had ruptured HCCs and 
only 3 had a major liver resection.26 In the Enwezor study, 
five of 60 HCC patients underwent a resection with a 60% 
operative mortality and 0% survival at 26 months.27 The 
Harrison study from Uganda reported that only ten of 120 
patients underwent resection with a 20% operative mortality 
rate.29 In the study from Sudan 44 patients with HCC had 
resections [major (> 3 liver segments) n = 8; moderate (1–3 
segments) n = 4; minor < 1 segments n = 32)] with a major 
complication rate of 36.4% and a 30-day operative mortality 
of 9.1%.28 

This study has several specific limitations. Despite the 
fact that the data generated are from a high volume tertiary 
academic centre, patient numbers are small and may reflect 
an inherent referral, selection and treatment bias. A further 
limitation is that our study included patients who underwent 
a liver resection over a period of 30 years, during which 
time changes in operative techniques and perioperative 
management may have affected postoperative morbidity 
rates, and data on Child-Pugh score and performance status 
were not available for all patients. A strength of this study is 
the prospective documentation of a robust dataset conducted 
in a single centre using uniform criteria in consecutive 
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patients providing reliable granular data. Although this study 
may not completely reflect the population of patients treated 
at all tertiary referral centres, the analysis provided data 
not typically collected or available in large administrative 
databases. Because data about resections for HCC in SSA 
and reports on outcome after surgery are limited, this study 
provides important and very relevant information.

Conclusion
Hepatic resection is the treatment of choice in patients with 
resectable HCC. A major concern in this study is the low 
resection rate of 7.6% of all patients presenting with HCC. 
Resection was safe with no mortality, but despite applying 
optimal surgical techniques and perioperative care, one-
third of patients had associated postoperative morbidity. The 
high long-term recurrence rate remains a major obstacle in 
achieving better survival results after liver resection.
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