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Introduction
Stage IV colorectal cancer (CRC) is defined as CRC with 
the presence of distant metastases. Approximately 17–20% 
or more of patients with CRC have metastatic disease at 
the time of diagnosis, and a further 4–11% will develop 
metachronous metastases. The liver is the most common 
site of metastases but this is dependent on the accuracy and 
resources to stage these patients.1-4 In 10–25% of patients 
with metastatic CRC (mCRC), the metastases become 
resectable following the use of chemotherapy.2 With 
improving surgical techniques of liver and lung resections in 
high-income countries (HICs), more patients are becoming 
candidates for resections.5,6

The public sector in South Africa (SA) is responsible for 
the care of 80% of the population, while the private sector 
treats less than 20% of the population.7,8 Brand et al. have 
shown that in the private healthcare sector of SA, only 
7.2% of patients with lung and liver metastases from CRC 
underwent resection for their metastases.5 For the majority 
of CRC patients with metastases in the public healthcare 
setting in KwaZulu-Natal (KZN), there are limited curative 
options. A significant benefit in median overall survival 
(OS) has also been shown internationally with palliative 
systemic treatment.1,8 With the current lack of resources 
and there being no current public screening initiatives, the 

auditing of the public health system is necessary to assess 
the effectiveness of the health services in this domain 
and compare the rates of resection and the percentage of 
patients who receive palliative chemotherapy. A comparison 
of the metastatic resection and palliative chemotherapy 
rates between SA and the rest of the world would provide 
important information around the current standard of care 
within our country and will quantify the level of input 
required to match world norms.

Patients and methods

Study setting
The study was carried out at the Durban colorectal unit 
situated at Inkosi Albert Luthuli Central Hospital (IALCH), 
a tertiary referral hospital in KZN, SA. It houses the 
colorectal and oncology units, both of which participate in 
the gastrointestinal cancer multidisciplinary team (MDT). 
Additional colorectal and oncology units are situated at 
Addington Hospital (ADH) in Durban and Grey’s Hospital 
(GH) in Pietermaritzburg, both of which are subsidiaries 
of the main units at IALCH. GH refers only those patients 
requiring liver resection to IALCH. All patients with CRC 
cancer, including palliative cases, are discussed at the MDT 
meeting, which consists of surgeons, oncologists, and 
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radiologists, colorectal, hepatopancreato-biliary and cardio-
thoracic teams. Decisions to resect are made in consensus 
based on resectability and patient fitness.

Patients
The study included all patients with histologically proven 
CRC extracted from the CRC database entered between 
2000 and 2019. Patients with colonic cancers are generally 
managed surgically at the regional hospitals and are 
referred to IALCH only after resection unless they present 
with complicated disease. Patients with rectal cancers are 
referred to the multidisciplinary clinic before treatment for 
management decisions. Exceptions are patients who present 
at the base hospital with tumour-related complications 
such as obstruction, perforation, and fistula. These patients 
undergo the emergency procedure for the primary tumour 
and are referred to the MDT thereafter. Population groups are 
defined as African, Indian, Coloured and White according to 
the criteria used by the South African Government. In SA, 
“Coloured” refers to people of mixed ancestry.9 All patients 
with stage IV CRC diagnosed on staging CT scan, abdominal 
ultrasound, MRI or at surgery were included.

Study design
The study is a sub-analysis of prospectively collected data 
in the CRC registry. The following variables were analysed: 
age at presentation, gender, race, clinical presentation, 
site of primary tumour, fixity of the primary tumour, site 
of metastasis and the management of the primary and 
secondary tumours. Synchronous metastases were defined 
as metastases detected at initial diagnosis and/or initial 
diagnostic work-up, whereas metachronous metastases were 
considered as those that were detected beyond the time 
of diagnosis of the primary tumour.10 Our unit policy for 
imaging surveillance for metachronous lesions is imaging 
in the case of development of new symptoms or a rise in the 
serum carcinoembryonic antigen (CEA). M1A was used to 
describe metastases to one organ and M1B to more than one 
organs.1

Resectable CRC liver metastases were defined as 
metastatic liver disease in which a R0 resection can be 
performed, leaving at least 20–25% of total parenchymal 
volume with adequate inflow, outflow and biliary drainage.11 
Local policy is to give neoadjuvant chemotherapy to patients 
with potentially resectable and borderline metastases. 
Resectable lesions are resected up front. Currently, we 
offer liver resection, portal vein embolisation (PVE) and 
trans arterial chemo-embolisation (TACE). Patients with 
unresectable metastases are given palliative chemotherapy 
or only best supportive care if they are in poor general 
condition based on their ECOG Score.12 Each patient’s 
management is individualised to their clinical condition and 
fitness for surgery. Chemotherapy for stage IV disease in our 
unit is 5-FU-based with oxaliplatin as first-line combination 
(Folfox regimen) and irinotecan as second line (Folfori 
regimen), which is used for both neoadjuvant and adjuvant 
therapy. We do not have access to biological agents. Cycles 
can vary between six and 12 depending on patient tolerance 
and compliance.

Statistical analysis
Data were processed with SPSS 11.5 statistical program 
for Windows. Pairwise comparison was used to compare 
metastasis extent by age, ethnicity and gender. 

Ethical considerations 
All patient data was anonymous and confidentiality for 
participants was maintained.

Results
Of the 2 521 patients accrued over the inclusion period 
(2000–2019), 836 (33%) had stage IV CRC. Six hundred 
and fifty-four patients had synchronously detected 
metastases and in 182 (21.7%) metastases were detected 
later (metachronous metastases). The patient characteristics 
are shown in Table I. The median age at presentation was 59 
(range 48–68) years and there were 438 males with a male-
to-female ratio of 1:1. African patients were the youngest at 
the time of presentation compared to the other population 
groups, with a median age of 52 years. The sites of the 
primary tumour were colon (392, 46%) or rectum (440, 
54%), giving a colon-to-rectum ratio of 1:1.2. Four patients 
had synchronous primary colonic and rectal lesions. The 836 
patients were sub-staged M1A (596, 71.2%) and M1B (240, 
28.8%). Table II shows the distribution of metastases. The 
liver was the most common target organ (73%), followed by 
the lungs (28%).

Eighty-three patients received neoadjuvant therapy for 
their metastases, and 195 received adjuvant chemotherapy for 
their primary lesion after surgical resection (Table III). One 
hundred and eighteen patients did not receive chemotherapy 
for various reasons including poor general condition (11), 
refusal of treatment (6) and failure to return for treatment (3) 
and the remainder were lost to follow-up or did not attend 

Table I: Characteristics of patients with stage IV colorectal cancer

n (%) Median age (IQR)

Overall (n = 2 521) 836 (33%) 59 (48–68)

African (n = 943) 325 (38%) 52 (40–65)

Indian (n = 982) 312 (37%) 58 (49–68)

Coloured (n = 116) 37 (4%) 59 (53–67)

White (n = 472) 161 (19%) 66 (59–75)

< 40 years (n = 333) 123 (15%)

> 40 years (n = 2 182) 713 (85%)

Table II: Distribution of metastases

Total mets
n (%)

Synchronous 
mets (n) 

Metachronous 
mets (n)

Overall 836 (100%) 654 (78%) 182 (22%)

   Liver 613 (73%) 499 114

   Lung 240 (28%) 177 63

   Peritoneum 85 (10%) 75 10

   Bone 50 (6%) 35 15

Omentum 33 (4%) 28 5

Ovaries 28 (3%) 26 2

Distant LN 29 (3%) 24 5

Pleura 8 (1%) 6 2

Testis 1 (1%) 1 0
LN – lymph nodes, mets – metastases
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their first oncology appointment. The remaining patients 
(n  =  434) received palliative chemotherapy. Eighty-three 
patients started with neoadjuvant therapy for metastases, 
but 35 did not respond to therapy and were converted 
to palliative. A total of 214 patients (25.7%) were lost to 
follow-up.

Resection of metastases was performed in 52 (6.2%)
patients, with liver resections in 36 (4%) patients, 
oophorectomy in 10 (1%), and lung resection in six (1%) 
(Figure 1). In the synchronous and metachronous groups 
27 (4%) and nine (5%) liver resections were performed, 
respectively. Two patients with liver metastases received 
chemo-embolisation, two received microwave ablation 
and one received radio-frequency ablation. None of 
these radiology-guided interventions were followed by 
a liver resection. Lung resections were performed in four 
patients within the synchronous group and two within the 
metachronous group. Oophorectomy was performed in 10 
patients within the synchronous group.

Discussion
In our study, the anatomical location of the primary tumour 
was shown to mimic international trends, with the rectum 
being the most common site.13 MCRC accounted for 33% of 
patients with CRC, which is higher than the 17–20% reported 
in the international literature.1,4 The fact that stage IV 
disease occurred similarly in younger (< 40 years) and older 
patients (> 40 years) underscores the potential for similar 
disease progression in young and old presenters, however, 
this remains controversial and is a subject of debate.14 Males 
and females had equal distribution of mCRC. The liver 
accounted for 73% of the overall metastatic burden, which 
is similar to previous reports of 70%.15 Seventy-one per cent 

of the patients were staged M1A. The lungs were the second 
most common site (28%), which is higher than the 10–15% 
reported in the literature.6 In our series, the most common 
combination of metastases in M1B patients was liver and 
lung metastases, which occurred in 122 patients (14%).

The management of stage IV CRC is improving with 
aggressive surgical resection and better chemotherapeutic 
agents resulting in improved survival. Approximately 75% 
of patients with stage IV CRC referred to specialist centres 
are considered unresectable at presentation prior to the 
institution of chemotherapy.16 Liver resection offers the 
chance of potential cure for patients with colorectal liver 
metastases. The definition of potentially and borderline 
resectability has yet to be universally defined.17 Some authors 
use the definition of potentially resectable metastases as R0 
resection being compromised as a result of a large tumour 
burden, but the volume, outflow, inflow and biliary drainage 
of the future liver remnant (FLR) were considered adequate 
and the patient would benefit from systemic therapy and 
restaging.11 Borderline resectable means the possibility of 
radical resection but, compared to initially resectable, it is 
considered to be difficult oncologically and technically.17 
Only 36 patients (4%) were offered liver resection of 
metastases in this series, which is below the 25% reported in 
the international literature and lower than the 10% reported 
in the private sector in SA.5,18 The reasons for the low liver 
resection rate in our unit are multi-factorial, including patient 
refusal for further surgery or chemotherapy, advanced 
disease, lack of biological agents and high attrition rates. 
Radio-frequency ablation, microwave ablation and trans-
arterial chemo-embolisation for the treatment of liver 
metastases are available in the state sector in SA, but to a 
limited extent for selected cases.19

Table III: Management of metastases

Patient management Metastases (n = 836) Synchronous (n = 654) Metachronous (n = 182)

Neoadjuvant therapy for metastases 83 (10%) 79 (9.5%) 4 (0.5%)

Upfront resection of primary 54 (6%) 44 (5%) 119 (14%)

Adjuvant chemotherapy 195 (23%) 98 (12%) 97 (12%)

Palliative chemotherapy 434 (52%) 414 (49.5%) 20 (2%)

Resection of metastases
   Liver resections
   Other

52 (6%)
36 (4%)
16 (2%)

39 (5%)
27 (4%)
14 (2%)

4 (1%)
9 (1%)
2 (1%)

Oncological therapy not received 118 (14%) 83 (10%) 35 (4%)

Total mCRC
836

Synchronous
654

Liver
499

Resection 
27/499 (5.4%)

Resection
9/114 (7.9%)

Liver
114

Lung
177

Resection
4/177 (2.2%)

Resection
2/63 (3.2%)

Lung
63

Ovaries
26 

Resection
10/26 (38.4%)

Resection
0

Ovaries
2 

Peritoneum
75

Peritoneum
10

Other
121

Other
27

Metachronous
182

Figure 1: Flow diagram of mCRC distribution and resection of metastases 
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There are no clear criteria for surgical resection pulmonary 
metastases.20 However, pulmonary resection is regarded as 
the standard of care for resectable pulmonary metastases 
based on results of retrospective studies.20 Resection of 
multiple lung lesions is associated with poor surgical 
outcomes compared with solitary lesions. Resection of two 
to four lesions can be considered if the primary tumour has 
been treated and the patient has sufficient lung function.21 
Only 2% of patients with lung metastases were resected, 
which is much lower than previously reported rates of 
21%.21 Resection of solitary lung metastases is associated 
with low morbidity and mortality and 5-year survival rates 
of 21–63%.6,22 Stereotactic radiation and local ablation have 
been shown to be curative in smaller tumours. Our resection 
rate is low comparatively because most patients being 
M1B with simultaneous lung and liver metastases and had 
multiple rather than solitary lesions precluding them from 
surgery. Another compounding factor is patient reluctance 
to undergo further surgery. Currently used chemotherapeutic 
agents for lung metastases seems to be as effective as in the 
liver.21

Peritoneal carcinomatosis secondary to CRC occurs 
in 4–5% of patients with stage IV.23 The peritoneal cavity 
has been shown to be the only site of metastatic disease in 
approximately 25% of patients with metastases,13 leading 
some to postulate that peritoneal carcinomatosis may 
represent a first site of dissemination in some cases, and is 
therefore not necessarily indicative of generalised disease.24 
Recent data suggest that long-term survival can be achieved 
using aggressive cytoreductive surgery followed by 
hyperthermic intraperitoneal chemotherapy (HIPEC) which 
is used in some centres of excellence.25,26 We currently do 
not have this facility in our unit.

Only 3% of patients had isolated ovarian metastases which 
is comparable to the 1–4% reported in the literature.27 Whereas 
ovarian metastases have been reported to be more common 
in premenopausal women, with the colon as the site of the 
primary tumour, in our series it was more commonly seen 
in postmenopausal women with the rectum as the primary 
site.28 Resection is associated with fairly low morbidity and 
may improve quality of life and prolong survival, even in 
the setting of widespread extra-ovarian metastatic disease.28 
Only 38.4% of patients with ovarian metastases in this series 
underwent oophorectomy, compared to as many as 77% of 
patients with isolated ovarian metastases in reported series.29

The reasons for the low resection rates in our series, 
including poor patient compliance regarding follow-up and 
treatment, delayed presentation, and patient unwillingness 
to undergo surgical intervention need to be addressed. 
Dedicated MDT meetings which have been shown to have 
substantial impact on patient management, need to be 
established.30 Ideally, all patients should be discussed in an 
MDT meeting to optimise decision-making.

Access to oncological resources for all patients within 
a reasonable timeframe to facilitate early diagnosis and 
management will improve the resection rate. Adequate sub-
specialty training in SA needs to be fostered for general 
surgeons, this will facilitate more skilled surgeons to address 
the volume of metastatic resections. With an increase in 
volume of cases, the complexity of cases that can be dealt with 
will also increase and more patients will be offered resection. 
The improved combination chemotherapy regimens used in 
the treatment of patients with advanced CRC can facilitate 

the downsizing of colorectal liver metastases and render 
initially unresectable metastases resectable.1,27,28 Access to 
newer and more effective chemotherapeutic and biological 
agents has substantially improved survival and quality of 
life for patients with stage IV disease.33 These agents are not 
readily available in the public sector in SA. 

Our study does have some limitations. The database 
reflects a single academic institution and the three affiliated 
tertiary hospitals. Some patients with a diagnosis of CRC 
may have refused hospital admission and therefore not 
referred to the three main tertiary hospitals or may have 
succumbed to their illness prior to referral. Under-diagnosis 
does therefore remain a possibility. These findings relate to 
patients in the KZN region and should not be generalised to 
the rest of SA. The strength of the study is that it is one of the 
largest gastrointestinal (GI) cancer registries in an African 
country.

Conclusion
The prevalence of mCRC in our setting is at the upper limit 
of international norms. Resection rate for metastases in SA 
is very much lower than international norms. Access to 
newer chemotherapeutic agents and aggressive metastatic 
resection need to be encouraged to improve survival. Patient 
compliance and adherence needs to be improved with 
efficient accessibility to oncological units. Our local units 
need further funding and research to improve outcomes.
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