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    From the President of the Colorectal Surgical Society 
of Australia and New Zealand 

Colorectal cancer is the most common cancer across 
both sexes in Australia and New Zealand. The incidence 
continues to increase as our populations age. The Australian 
and New Zealand Governments have introduced national 
screening programs to assist in prevention and early 
diagnosis. 

The Bi-National Colorectal Cancer Audit (BCCA) has been 
and remains an important focus of the Colorectal Surgical 
Society of Australia and New Zealand (CSSANZ) to assist 
surgeons in benchmarking their management of this 
important disease. The wider general surgical community 
can input data across both countries to build a more 
complete picture of colorectal cancer. It is vitally important 
to provide individual surgeons and hospitals the ability to 
identify their performance and improve service delivery. The 
mandating of data entry from each accredited Australian 
and New Zealand Training Board in Colon and Rectal 
Surgery units (ANZTBCRS) demonstrates the commitment of 
CSSANZ to the BCCA. 

The BCCA started data collection in 2007 and has grown 
to include more than 28,000 individual patient episodes 
of care. The trends over the period from 2007 to 2018 
demonstrate improved use of minimally invasive surgery 
(MIS) and improved surgical technique with reduced 
incomplete surgical resection margins. These improvements 
are a small demonstration of the commitment to surgical 
quality in Australia and New Zealand.
 
I congratulate the hard work and dedication of the staff of 
BCCA, its governing board and all surgeons contributing to 
the success of this report.

 
Damien Petersen 
President, CSSANZ

FOREWORD 

From the Chair of the Bi-National Colorectal Cancer 
Audit Steering Committee 

The Steering Committee is responsible for overseeing 
BCCA and in particular, the running of the audit by the 
Operations Committee.  The Steering Committee had 2 
meetings in 2018, once by teleconference (October) and 
the other meeting was a face-to-face workshop combined 
with the Operations Committee held at the time of the May 
Annual Scientific Congress (ASC).  These meetings have 
been extremely useful in providing direction and developing 
policies. 

The Steering Committee is made up of eight members, 
which include the chair (Andrew Hunter), who is a member 
of CSSANZ and nominated by the CSSANZ Council.  In 
addition, there are representatives from CSSANZ Council 
(Damian Petersen), Royal Australasian College of Surgeons 
(RACS) section of colon and rectal surgery (Ian Faragher) 
General Surgeons Australia (GSA) Council (Andrew Hughes), 
New Zealand Association of General Surgeons (NZAGS) 
(Grant Coulter), as well as another clinician with an interest 
in colorectal cancer (John Zalcberg) and a consumer 
representative (John Stubbs) as well as the Chair of the 
BCCA Operations Committee (Alexander Heriot) and the 
project manager.

At each meeting the Chairman of the Operations Committee 
gives a summary report of the activities of the BCCA 
Operations Committee over the last few months.  At the 
2018 workshop, topics discussed included the Annual 
Report, changes in ethics, Movember & involvement in 
National Cancer Outcomes Collaboration, strategic planning, 
meetings with Federal & State Governments as well as 
discussions with Insurers, Cancer Australia, & General 
Surgeons, and discussions regarding funding, clinical 
quality policy as well as other important issues such as 
data importing, state and national cancer registries, data 
participation, and staffing issues.

The Steering Committee has provided valuable advice and 
support to the Operations Committee and is well represented 
by experienced clinicians from a number of different interest 
groups with expertise and involvement in the management of 
colorectal cancer.

 
Andrew Hunter 
Chair, BCCA Steering Committee
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    From the President of the General Surgeons Australia 
 

 
The Binational Colorectal Cancer Audit is a well-established 
surgical registry applicable to all surgeons who see patients 
with a diagnosis of colorectal cancer.

The BCCA has aimed to make the audit accessible and 
relevant to surgeons, both general and sub-specialist, 
wherever they practice in Australia and New Zealand. The 
importance of high quality audit data is well recognised, and 
GSA has been active in helping to develop the audit. We 
encourage all of our members treating colorectal cancer and 
carrying out bowel resections to contribute their cases to this 
important audit.

The interface through which cases are entered is easy 
to use and forms a convenient database of colorectal 
cancers treated by surgeons. Participation satisfies a 
RACS Continuing Medical Education (CME) requirement for 
practice audit.

 
Trevor Collinson 
President, GSA

From the President of the New Zealand Association 
of General Surgeons

Colorectal cancer is the second commonest cause of 
cancer death in New Zealand after lung cancer. Both 
surgeons sub-specialising in colorectal surgery and general 
surgeons can contribute to the BCCA, allowing important 
data to be collected across Australasia. This helps surgeons 
benchmark their management, allowing comparison of 
outcomes both for individual surgeons and units, which in 
turn provides avenues for improved care. The BCCA has 
collected over 28,000 episodes of patient care since its 
inception in 2007, providing an important database on the 
trends within colorectal cancer management in both Australia 
and New Zealand.

The New Zealand Association of General Surgeons 
encourage all of our members carrying out bowel resections 
to contribute their cases to this important bi-national audit. 
Members may be further encouraged to contribute as 
participation satisfies a RACS CME requirement for practice 
audit. 
 
 
Julian Speight (FRACS) 
President, NZAGS
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As of 31st December 2018, there were 28,746 treatment 
episodes registered with the BCCA database. This is an 
additional 3,663 treatment episodes since December 2017 
and the number of treatment episodes entered into the 
BCCA database per year has increased steadily since 2007. 
Approximately one quarter of episodes occurred in NSW 
(24%) and Victoria (23%), with 20% in New Zealand, 16% 
in Queensland, 13% in South Australia and less than 5% 
in each of Western Australia, Tasmania and the Northern 
Territory. A majority of episodes in the BCCA database are 
from public hospitals (78%). This varies by jurisdiction with 
71% of episodes in Queensland being from public hospitals, 
but 94% of episodes from New Zealand being from public 
hospitals.  
 
42% of patients are American Society of Anaesthesiologists 
Classification (ASA) 3 or greater, signifying that these 
patients have significant existing co-morbidities, thus 
increasing the potential for postoperative complications. 
28% of cancers were rectal and 72% colonic. The stage 
distribution is similar to previous years, with stages II and 
III being present in the majority of patients at diagnosis. 
Presentation of cases was as an emergency in 6%, urgent in 
8%, and elective in 86%. 
 
With respect to patients undergoing bowel cancer screening, 
244 (8%) underwent faecal occult blood testing (FOBT) 
organised by their clinician, 297 (10%) through the national 
bowel cancer screening programs, and 2,477 (82%) were 
not screened. Patients who underwent FOBT tended to 
present at an earlier tumour stage.

The surgical approach was minimally invasive for over 
70% of colon cancers and there has been the introduction 
of robotic colonic resections over the last 3 years. For 
rectal cancers, there has been a gradual decrease in the 
proportion of rectal cancers removed with an open resection, 
currently around 27% in 2018, with a corresponding increase 
in either laparoscopic or hybrid cases. There has been a 
slow introduction of robotic and transanal total mesorectal 
excision (TaTME) approach over the last few years. 
 

The 2018 Data BCCA Annual Report focuses on data submitted in 2018, including operations performed 
from 1 January 2018 to 31 December 2018. Three year (2016 - 2018) data was used to generate funnel plots 
to assess clinical quality indicators as this period would provide adequate power and recency of information.

Preoperative management of rectal cancers continues to 
evolve with an increasing proportion undergoing an MRI 
scan as part of their primary staging, increasing from 25% 
in 2007 to 77% in 2018.  83% of rectal cancer cases 
are discussed in a multidisciplinary team meeting (MDT), 
with just over half the patients with rectal cancer receiving 
neoadjuvant therapy, the majority receiving long course 
chemoradiotherapy. 
 
Adjuvant therapy with chemotherapy is an important 
component of the management of patients with colorectal 
cancer. It is not required in all patients but would usually 
be recommended in patients with stage III disease and in 
selected patients with high risk stage II disease, following 
resection of the tumour. The utilisation of adjuvant therapy 
is high across stage III patients of all ages, only reducing 
in patients aged over 80 years.  The uptake is lower in 
stage II disease as would be expected, however it is higher 
in patients under 50 years, reducing proportionately with 
increasing age.  
 
The rate of patients undergoing surgery for colon cancer 
experiencing one or more surgical complications was 
21%. Overall 16% of patients had one or more “medical” 
complication from surgery. The overall rectal cancer surgical 
complication rate is 31%. The anastomotic leak rate was 4% 
and would generally be considered consistent with good 
practice.

BCCA EXECUTIVE DATA SUMMARY 
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    Clinical Quality Indicators

Indicators for performance and outcome measurement allow 
the quality of care and services to be measured. Quality 
indicators describe the performance that should occur 
(based on evidence-based standards of care), and then 
evaluate whether patients’ care is consistent with this. The 
BCCA reports against a number of clinical quality indicators 
including; inpatient mortality; return to theatre; anastomotic 
leak rate; number of lymph nodes examined (colon); and 
circumferential margins (rectal). For this 2018 Annual 
Report, key performance indicators (KPIs) comprise the 
most recent 3 years of data only (2016-2018).  

• Inpatient mortality remains low at 1.1%. Inpatient 
mortality appears lower in higher hospital volume. In risk 
adjusted data (age, sex, ASA, urgency of admission, 
cancer stage) and excluding seven sites with incomplete 
data, four sites were outliers. Only one of these sites 
reported more than 100 cases however with an inpatient 
mortality of 4%, though this may be a chance finding.

• Return to theatre within 30 days is a broad indicator 
of significant complications related to surgery. The rate 
was about 6% across the audit both unadjusted and risk 
adjusted. 

• Overall mean length of stay (LOS) remained static at 
8 days. The mean LOS of patients undergoing colonic 
surgery was 7.8 days and rectal surgery 9.4 days. 
Factors that influence LOS include age, ASA, cancer 
type, operative urgency, age, overall stage and gender. 
These likely account for the variation in LOS across the 
different hospitals although it is noted that very high 
volume centres have mean LOS of around 8 days. 
Urgency of admission remains an important factor with 
LOS, with a mean LOS of 11 days for an emergency 
admission. 

• The mean number of nodes per colonic resection 
was 18.6 for the period 2016-2018. This continues the 
previously observed trend of progressive increment in 
number of lymph nodes (LNs) examined.  

• Permanent colostomy rate: In the 2016-2018 cohort 
the mean permanent colostomy rate was 22.7%, slightly 
higher than previously reported (20.6%) but consistent 
with international data. 

• Circumferential resection margin (CRM): The rate of 
CRM involvement has slowly reduced since 2007 from 
around 10% to 5.6% in 2018. The proportion of patients 
with an involved CRM who have and who have not 
received neoadjuvant therapy was different in this audit 
period with 7% in the group who received neoadjuvant 
therapy versus 4% in the group who did not suggesting 
that preoperative staging was selecting high risk patients 
for neoadjuvant therapy.
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    The Bi-National Colorectal Cancer Audit (BCCA) is a surgical audit applicable to all surgeons who perform colorectal 
cancer surgery. It is a surgeon driven project led by a group of surgeons who are committed to excellence in the 
prevention, diagnosis and treatment of patients with colorectal cancer. The BCCA aims to create a large integrated 
dataset to be used for quality improvement and future research. Audit is a requirement for registration of surgeons in 
Australia and New Zealand and BCCA is a recognised audit for this purpose for RACS. 

INTRODUCTION AND OVERVIEW

BCCA governance 
The BCCA is overseen by the BCCA Steering Committee 
in coordination with the BCCA Operations Committee. 
Employment and financial management remain under the 
auspices of the CSSANZ Council. The Steering Committee 
is comprised of various stakeholders including clinicians, 
funders, consumers and other relevant specialists.  The 
Steering Committee is responsible for oversight of BCCA 
activities, including that of the Operations Committee, 
providing ongoing review of objectives and effectiveness in 
meeting these and approving any new policies to address 
issues of clinical interest that may arise. The Operations 
Committee is responsible for the day to day management 
of BCCA, developing quality measures and forming relevant 
sub-committees to address data access, research and 
quality issues. In 2018, the Steering Committee welcomed 
Mr Andrew Hughes and the Operation Committee welcomed 
Dr Philip Smart, Ms Sze-Lin Peng, Associate Professor 
Susannah Ahern and Mr Anthony Ciccocioppo. Mr Trevor 
Collinson and Dr Mark Doudle stepped down as members of 
the Steering and Operations Committees respectively. 

The BCCA has ethics approval in each jurisdiction in 
Australia and New Zealand, and governance approval from 
participating sites. Patients have the opportunity to opt out of 
the registry at any time.

BCCA data management
BCCA data is recorded per surgeon per site, and information 
is collected about patient diagnosis, treatment and surgical 
outcomes and is entered directly into the BCCA database 
or uploaded into the database via an import function. The 
database is secure and accessible via any Internet browser. 
Surgeons can run live deidentified summary reports at any 
time, comparing their outcomes to their site and to the 
whole database. Surgeons also have access to their own 
raw identifiable data at any time at the click of a button after 
logging into the secure system. 
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    2018 BCCA data analyses 
In February 2019, the data entered to the online BCCA 
system up until surgery date 31 December 2018 was 
extracted for analyses.

Unless stated otherwise, analyses were undertaken on 
the 2018 dataset, including operations performed from 
1 January 2018 to 31 December 2018. Throughout the 
report analyses were undertaken where complete data was 
available, unless otherwise stated. Where deemed relevant, 
sections include details about how many treatment episodes 
were included in the analysis.

Three year (2016-2018) data was used to generate funnel 
plots as this period would provide us with enough power and 
recency of information. Funnel plot is a visual representation 
of how individual units fare compared to their peers and the 
overall average; it also identifies those who are performing 
better or worse than the average. The funnel plot contours 
represent two standard deviations (95% control limits) and 
three standard deviations (99.8% control limits) from the 
mean, those above and below these lines are considered 
outliers, with a 5% and 0.2% chance of a false positive. 
In the preparation of funnel plots all units of less than 10 
surgeries were grouped in a single group (patients in all, 
labelled group ZZ), including this group, there were 93 units 
analysed. For the 93 units the median number of patients 
was 70, mean 112, with a range from 10 surgeries to a 
maximum of 573 surgeries.

Most of the funnel plots present unadjusted crude rate or 
mean while others (where noted) are risk-adjusted. Risk-
adjustment considers differences in patient-level risk-factors; 
it enables adjustment for confounding variables which are 
beyond the control of the surgeon or healthcare system. The 
risk-adjustment models were revised in December 2018, 
which included both statistical and clinical considerations. 
The variables used in the risk adjustment model are noted 
under each graph. Clinical input identified the following risk 
factors: age, sex, ASA grade, urgency of surgery, cancer 
type and tumour stage. Statistical modelling including the 
likelihood ratio test was used to identify multivariate and 
independently significant risk factors. A separate category 
for missing data was created and included in the model. 
Units with less than 20% of complete data on endpoint and 
risk factors were not included in the risk adjusted funnel 
plots. Outliers are represented as red dots in the plots.

For length of hospital stay (LOS), we excluded LOS≤0 & 
LOS>30 days as these were deemed clinically unlikely and 
potential data entry errors. This resulted in 97% of all data 
submitted included in the analysis. This approach was also 
applied to the lymph node data, with the highest figure of 40 
as cut-off as this represents 96% of all data submitted.
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1. BCCA PARTICIPATION

Cumulative participation (2007-2018) 
As of 31st December 2018, there were 28,746 treatment episodes registered with the BCCA database (Figure 1).  
This is an additional 3,663 treatment episodes since December 2017.

Figure 1. Total treatment episodes submitted to BCCA over time

Annual participation (2007-2018) 
The number of treatment episodes entered into the BCCA database per year has increased steadily since 2007 (Figure 
2). Between 2007 and 2013 the annual number of treatments registered increased from approximately 1,300 episodes to 
approximately 2,000 episodes. Since 2014 the annual number of treatments registered has been over 3,000 and this is 
increasing every year. The drop in registered treatments in 2013 coincided with the change from paper to online data entry. 
The number of registered patients in 2018 (3,585) is very slightly less than the number of treatment episodes (3,663), 
indicating that the vast majority of patients have a single treatment episode per year.

Figure 2. Annual treatment episodes registered with the BCCA
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Participation by jurisdiction (2018) 
Out of 3,663 episodes approximately one quarter of episodes occurred in NSW (24%) and Victoria (23%), with 20% in New 
Zealand, 16% in Queensland, 13% in South Australia and less than 5% in each of Western Australia, Tasmania and the 
Northern Territory. A majority of episodes in the BCCA database are from public hospitals (78%). This varies by jurisdiction 
with 71% of episodes in Queensland being from public hospitals, but 94% of episodes from New Zealand being from public 
hospitals. A breakdown of treatment episode by hospital type is shown in Figure 3.

Figure 3. BCCA participation by jurisdiction and public/private hospital (2018)
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2. PATIENTS WITH COLORECTAL CANCER

Colorectal Cancer is the third commonest cancer but is the second highest cause of cancer death across Australia and 
New Zealand. Demographic information is provided for colon and rectal cancers combined with respect to age, gender, 
ASA status, and urgency of hospital admission. Tumour location is provided across the whole colon and rectum. Tumour 
stage has been separated into colon and rectum as the treatment strategies for colon and rectal tumours differ, with a 
greater use of neoadjuvant therapy prior to surgery in locally advanced rectal cancers as compared to colon cancers.

Age and gender characteristics of colon cancer and rectal cancer patients
Approximately 55% of patients diagnosed with colorectal cancer in 2018 were male, and approximately 45% were female, 
representing a ratio of 1:1.2 which is the same as the long term cohort average noted in the previous annual report1. The 
mean age of patients diagnosed with colorectal cancer in 2018 was 69 years for males, and 68 years for females (Table 1).

Female Male

Min 21 23

Max 100 100

Median 71 69

Mean 69 68

SD 14 13

Count 1,623 2,009

The age distributions for patients diagnosed with colorectal cancer in 2018 are similar across gender (Figure 4). Overall, 
90% of patients are aged over 50 years at surgery, with the most common age group being those aged between 73 and 
76 years. The under-50 age group comprised 10 % of total patients, compared with a long-term average for the BCCA of 
8% reported previously.

Table 1. Age and gender of colorectal cancer patients (2018)

Figure 4. Age and gender distribution of colorectal cancer patients (2018)
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ASA status
The American Society of Anaesthesiologists classification allows for an assessment of fitness for surgery of patients and 
provides an overall indication of the health of patients at the time of surgery (where an ASA score of 1 represents a healthy 
person and 5 represents someone who is not expected to survive without surgery).  
 
The ASA status of the 2018 cohort of patients in the BCCA is represented in Figure 5. Nearly 42% of 2018 patients 
were ASA score 3 or greater, which is an increase on the long-term cohort (37%, previous BCCA report) and reflects the 
increasing complexity of patients presenting for surgery.

n = 3,512 patients

1

2

3

4

5

0 500 1,000 1,500

Number of patients

AS
A 

sc
or

e

12.0%

46.0%
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Figure 5. ASA classification for all colorectal cancer patients (2018)
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Tumour location
Colorectal cancer distribution for 2018 patients is similar to previous long–term trends, with the highest proportion of patients 
presenting with tumours in the sigmoid colon (18.5%), followed by the lower third of the rectum (14.5%), ascending colon 
(13%) and caecum (12.9%) (Figure 6). The majority of tumours are located in the right side of the colon.

Splenic flexure
93 (2.8%)

Transverse colon
297 (9.1%)

Hepatic flexture
151 (4.6%)

Ascending colon
424 (13.0%)

Caecum
423 (12.9%)

Unknown
26 (0.8%)

Rectum middle third
314 (9.6%)

Rectum lower third
474 (14.5%)

Rectum upper third
118 (3.6%)

Descending colon
128 (3.9%)

Rectosigmoid
218 (6.7%)

Sigmoid colon
607 (18.5%)

Figure 6. Diagram of primary tumour location, count and percentage*

*n = 3,273 patients 
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Stage of cancer
 

Colorectal

Colorectal cancer stage for new diagnoses in 2018 is shown in Figure 7. Stage II and III cancers represent over 60% of the 
cohort, and stage IV cancer is under 9% of total cancers, which is a slight decrease from the previous long-term trend of 
11%1.

Figure 7. Tumour stage* for all colorectal cancer patients (2018)

* The AJCC staging system is a classification system developed by the American Joint Committee on Cancer (AJCC) for 
describing the extent of disease progression in cancer patients. It utilises the TNM scoring system to calculate an overall 
stage value, where T is Tumour size, N is Lymph nodes affected, and M is Metastases. Tumour stages: Stage 0 (cancer in 
situ), stage I, II (local disease), stage III (nodal spread) stage IV (metastatic disease) and stage X (tumour stage cannot be 
identified)2. 
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Cancers of the colon and rectum (2018) have a slightly different profile (Figures 8 & 9). A greater proportion of colon 
cancers present at stage IV (10%) compared with rectal cancers (5.8%).

Colon

Figure 8. Tumour stage for colon cancer patients (2018)

Rectal

Figure 9. Tumour stage for rectal cancer patients (2018)
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Admission 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Total

Emergency
Count 37 73 82 100 128 115 125 194 235 199 218 221 1,727

% 6 6 5 5 6 6 6 7 8 6 6 6 6

Urgent
Count 35 69 105 132 155 123 126 242 244 255 320 256 2,062

% 6 5 7 7 7 6 6 8 8 8 9 7 7

Elective
Count 509 1,141 1,340 1,789 1,984 1,813 1,755 2,421 2,597 2,748 2,840 3,004 23,941

% 88 89 88 89 88 88 87 85 84 86 84 86 86

Urgency of hospital admission 
The majority of 2018 patients presented to hospital as elective patients (86.3%), which is consistent with the long-term trend 
(Table 2). In 2018, urgent patients accounted for 7.4% and emergency patients accounted for 6.3% of hospital presentations 
(Figure 10). 

Figure 10. Elective vs emergency presentations (2018)

Table 2. Treatment episodes urgency of admission* over time

*Urgency of admission definitions: Emergency: patients requiring surgery within four hours of presentation, Urgent: patients 
requiring surgery within 24 hours of presentation, Elective: patients requiring surgery at a planned time.

n = 3,481 episodes
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    Screening for colorectal cancer was introduced in Australia 
in 2006, after an initial pilot study between 2002 and 2004. 
There has subsequently been an incremental rollout of 
National Bowel Cancer Screening program (NBCSP), and 
by 2020, all Australians between 50 and 74 will be mailed 
immunological FOBT every 2 years. This will amount to 
approximately 4 million Australians per year. In the most 
recent Australian Institute of Health and Welfare technical 
report on the NBCSP published in 2018, which looked 
at individuals sent screening tests in 2015 and 2016, 
approximately 41% of those invited, participated, and 8% of 
these had positive tests3. 

In New Zealand, a pilot program was carried out by the 
Waitemata District Health Board between 2011 and 2017. 
As of January 2018, the new National Bowel Screening 
Programme (NBSP), commenced a staged rollout across 
health boards for eligible New Zealanders aged 60 to 74. 

The New Zealand National program is in its infancy but 
based on their pilot program they are predicting a 7% 
positivity rate, with 700,000 people being invited per year, 
once the program is fully rolled out.

A subset of patients from each screening program are 
submitted to the BCCA and hence the data presented below 
includes patients from bowel cancer screening programs 
in both Australia and New Zealand, patients who have had 
screening tests outside of the screening programs, and 
patients who were diagnosed without screening.

It is reassuring to note that the proportion of patients 
diagnosed following FOBT has increased from 14% in 2016 
and 2017, to 17% in 2018 (Table 3), and it is expected this 
percentage will increase as the screening programs are fully 
implemented in both countries.

3. SCREENED VS NON-SCREENED CANCERS

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017  2018

Diagnosed following FOBT 51% 64% 54% 24% 20% 12% 11% 11% 10% 14% 14% 17%

Count 139 231 280 750 972 1,339 1,862 2,775 3,156 3,185 3,596 3,360

Table 3. Number of patients diagnosed with colorectal cancer following FOBT over time
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Characteristics of patient diagnosed via national screening compared with symptomatic cohort  
 

Age 

In comparing the age at diagnosis for those screened in the bowel cancer screening programs, it is apparent that the mean 
age at diagnosis is earlier for these individuals, than for those screened outside of the program or for those diagnosed 
without screening (Figure 11).

Figure 11. Age distribution of screened vs non-screened colorectal cancers (2018)
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Cancer stage

Colorectal cancer diagnosed within the bowel cancer screening programs, continues to be diagnosed at an earlier stage 
than cancers diagnosed without screening. This has been previously shown in data- linkage studies using BCCA data to 
be associated with reduced colorectal cancer related mortality4,5.  Interestingly those cancers diagnosed within a screening 
program are also on average diagnosed at an earlier stage than those diagnosed by a screening test initiated by a 
clinician (Figure 12). This may possibly reflect the latter group of individuals presenting to a clinician with symptoms, and 
subsequently also having a screening test.

Figure 12. Stage of screened vs non-screened colorectal cancers (2018)
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The distribution of tumour site throughout the colon and rectum is similar in screened and unscreened colorectal cancers 
(Figure 13), reflecting a similar distribution of symptomatic and asymptomatic cancers.

Figure 13. Site of tumour of patients diagnosed through a national screening program compared to non-screened patients* (2018)

* Clinician requested FOBT is not included in this graph
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    Primary procedure for colorectal cancer

Surgery is the primary treatment for most patients with 
colorectal cancer. The range of operations required is a 
result of the variable site of origin of the tumour. 

The data is categorised into overall colorectal cancer 
management, colon and rectal cancer for primary procedure, 
operative approach, and for specifics related to rectal 
cancer.

Operative approach for Colorectal Cancer

The adoption of MIS has progressively increased over 
time. MIS includes laparoscopic, hybrid, conversion of 
laparoscopic, robotic and TaTME. In 2007 fewer than 30% 
of colorectal resections were undertaken with a minimally 
invasive approach, increasing to 73% in 2018. The type of 
minimally invasive approach has also changed over time, 
with increasing penetration of robotic resection and TaTME 
into rectal resection. 

The application of MIS is more common in colonic cases 
than in rectal, with 74% of colonic cases and 72% of rectal 
cases undertaken using MIS (Figures 14 and 17). The 
increase in minimally invasive rectal surgery appears to 
be secondary to alternative approaches such as robotic 
and TaTME rather than increased laparoscopic operations. 
Application of a minimally invasive approach can contribute 
to reduced hospital length of stay.

4. COLORECTAL CANCER MANAGEMENT 

Table 4. Primary procedure for patients with colon cancer

Colon cancer  
The most common operation undertaken for colon cancer is 
right hemicolectomy (Table 4). 

Primary procedures for colon cancer

Operation Count Percentage

Right hemicolectomy 1,008 46%

Extended right hemicolectomy 194 9%

Left hemicolectomy 129 6%

Sigmoid colectomy 22 1%

Total colectomy 58 3%

Subtotal colectomy 112 5%

Proctocolectomy 26 1%

High anterior resection (10.1-15 
cm)

590 27%

Transverse colectomy 21 1%

Laparotomy 5 <1%

Other 41 2%

Total 2,206 100%
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Operative approach for colon cancer

Figure 14. Detailed operative approach over time for colon cancer
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The progressive increase in the proportion of operations undertaken using MIS, particularly laparoscopically continues. In 
2018, over 70% of operations were undertaken laparoscopically (Figure 14).
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Figure 15. Proportion of patients with rectal cancer undergoing MRI scan as part of preoperative staging over time

Rectal cancer
Management of rectal cancer is frequently more complex than colon cancer. Neoadjuvant therapy is required in a proportion 
of cases and it is important that patients undergo appropriate preoperative staging with MRI and preferably management 
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Rectal cancer patients undergoing MRIs

Magnetic Resonance Imaging (MRI) for preoperative staging of rectal cancer has increased from 25% in 2007 to nearly 
80% in 2018 (Figure 15). There have been a high proportion of cases staged with MRI since 2009, which is likely to be 
encouraged by changes in the Pharmaceutical Benefits System (PBS) when MRI staging for rectal cancer was listed on the 
PBS, and acceptance of MRI as a routine part of clinical practice in this setting. Pelvic MRI is now considered standard of 
care for rectal cancer staging for all tumours other than very early stage cancers. It is accepted that endorectal ultrasound 
(ERUS) may be a viable alternative to MRI in the setting of early rectal cancer if access to ERUS is available.
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Rectal cancers discussed at MDT meetings

The proportion of rectal cancer cases discussed at an MDT has increased from 51% in 2014 to 68% in 2016 and now 83% 
in 2018 (Table 5)6,7.

Neoadjuvant therapy

Just over half the patients with rectal cancer have received neoadjuvant therapy, the majority receiving long course 
chemoradiotherapy (Figure 16).

Table 5. Rectal cancer cases discussed at MDT* (2018)

Figure 16. Neoadjuvant therapy use for rectal cancer and type of therapy

Discussed at MDT Count Percentage

Yes 752 83%

No 142 16%

N/A 7 1%

Total 901 100%

*This covers all rectal cases entered into the BCCA where 
MDT presentation has been reported 
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Primary procedures for rectal cancer

The majority of rectal cancers are removed by radical resection, with around 6% of rectal cancers resected locally, either 
through transanal excision or transanal endoscopic microsurgery (TEMS) or transanal minimally invasive surgery (TAMIS) 
(Table 6).

Table 6. Primary procedure for patients with rectal cancer (2018)

Operation Count Percentage

Ultra low anterior resection (0-6 cm) 369 40%

APR* 190 21%

Low anterior resection (6.1-10 cm) 177 19%

TEMS/TAMIS
47 5%

Hartmanns
33 4%

High anterior resection (10.1-15 cm)
31 3%

Other
29 3%

Local excision
13 1%

Colo-anal anastomosis
9 1%

Proctocolectomy
8 1%

Laparotomy
7 1%

Total
913 100%

* APR (abdominoperineal resection)
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Operative approach for rectal cancer

The surgical approach to rectal cancer resection continues to evolve. The proportion of rectal cancers resected with open 
resection was around 30% in 2018. There was a small increase in the proportion of laparoscopic resections. The number of 
hybrid procedures are the same as 2016, and the number of alternative minimally invasive approaches such as TaTME are 
small but with a slight increase. Alterations in practice seem to have stabilised after the potential concern that a laparoscopic 
approach may be an inferior approach for the resection of rectal cancer following the initial publication of the North-American 
Z60518 trial and the Australasian Laparoscopic Cancer of the Rectum Trial (ALaCaRT)9, with publication of long term local 
recurrence and survival data from the two trials demonstrating no difference between a laparoscopic and an open approach 
for rectal cancer resection10,11.

Figure 17. Detailed operative approach over time for rectal cancer
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Adjuvant therapy for colorectal cancer

Adjuvant therapy with chemotherapy is an important component of the management of patients with advanced colorectal 
cancer. It is not required in all patients but is often recommended in patients with stage III disease and in selected patients 
with high risk stage II disease, following resection of the primary tumour. 

The utilisation of adjuvant therapy is high across stage III patients of all ages, only reducing in patients aged over 80 years 
(Figure 18). The uptake is lower in stage II disease as would be expected, however it is higher in patients under 50 years, 
reducing proportionately with increasing age.

Figure 18. Number of stage II and stage III offered chemotherapy (2018) and either received or not received
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    The data are presented in Tables 7 and 8 for colon and rectum respectively. All complications are listed, and the total 
number of patients having one or more surgical, and one or more medical complications related to surgery, are shown. The 
results for both are very similar to previous audit periods. Data is self-reported and is not validated. It is possible that less 
severe complications, or ones that occur after discharge, like wound infections, are under reported as the rate for the latter is 
low for colorectal surgery.

Colon cancer
The rate of patients experiencing one or more surgical complications was 21%. Overall 16% of patients had one or more 
“medical” complication from surgery (Table 7).

5. SURGICAL COMPLICATIONS 

Table 7. Summary of surgical and medical complications for patients undergoing colon cancer surgery (2018)

Complication Count Percentage

Surgical complications 510 21%

Abdominal pelvic collection 68 3%

Anastomotic leak 86 4%

Enterocutaneous fistula 4 0%

Superficial wound dehiscence 49 2%

Deep wound dehiscence 14 1%

Wound infection 65 3%

Sepsis 42 2%

Prolonged ileus 235 10%

Small bowel obstruction 22 1%

Urinary retention 35 1%

Ureteric injury 2 0%

Postoperative haemorrhage 28 1%

Other surgical complications 73 3%

Medical Complications 388 16%

DVT / PE* 31 1%

Chest infection 119 5%

Cardiac 107 4%

Other medical complications 198 8%

* Deep Vein Thrombosis (DVT) and Pulmonary Embolism (PE) 
n = 2,438 treatment episodes
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Rectal cancer
The overall rectal cancer surgical complication rate is 31% (Table 8). The anastomotic leak rate was 4% and would generally 
be considered consistent with good practice12.

Table 8. Surgical and medical complications of patients undergoing surgery for rectal cancer (2018)

Complication Count Percentage

Surgical complications 291 31%

Prolonged ileus 111 12%

Abdominal pelvic collection 53 6%

Urinary retention 46 5%

Wound infection 37 4%

Anastomotic leak 35 4%

Superficial wound dehiscence 35 4%

Sepsis 24 3%

Small bowel obstruction 18 2%

Postoperative haemorrhage 13 1%

Deep wound dehiscence 11 1%

Ureteric injury 7 1%

Other surgical complications 55 6%

Medical Complications 127 14%

Cardiac 36 4%

Chest infection 30 3%

DVT / PE 7 1%

Other medical complications 72 8%

n = 932 treatment episodes
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    Indicators for performance and outcome measurement 
allow the quality of care and services to be measured. 
Quality indicators describe the performance that should 
occur (based on evidence-based standards of care), and 
then evaluate whether patients’ care is consistent with this13. 
The clinical indicators used in the BCCA are process and 
outcome measures, and are generally rate- or mean-based, 
providing a quantitative basis for quality improvement. In 
most cases, clinical measures must be adjusted for factors 
outside the health system when benchmarking care. Such 
risk-adjustment factors may include patient demographic 
factors, socioeconomic circumstances, comorbidities, 
severity of the illness that is the focus for measurement, and 
overall health status13. 
 
The BCCA has reported against a number of clinical quality 
indicators (or Key Performance Indicators – KPIs) since 
2017. These include:

Primary KPIs:

• Inpatient mortality

• Return to theatre

• Anastomotic leak rate

• Number of lymph nodes examined (colon)

• Circumferential margins (rectal)

 
Secondary KPIs:

• Adjuvant chemotherapy

• Length of stay

• Surgical complication rate (complications analysed 
include; Abdominal pelvic collection, Anastomotic 
leak, Enterocutaneous fistula, Superficial wound 
dehiscence, Deep wound dehiscence, Wound 
infection, Temperature > 38.5 ° C with haemodynamic 
features of sepsis, Prolonged ileus, Small bowel 
obstruction, Urinary retention, Ureteric injury, 
Splenectomy, Postoperative haemorrhage, Other)

• Discussed at MDT (rectal)

• MRI staging (rectal)

• Permanent stoma rate

These KPIs are reported in this chapter and chapter 5. 
The BCCA has also commenced publishing these KPIs as 
individual reports to selected participating sites. For this 
2018 data Annual Report, KPIs comprise the most recent 3 
years of data only (2016-2018) (unless otherwise indicated). 
This is a change from the previous reporting of KPIs using 
total cumulative BCCA data (2007-2017). The rationale for 
this is that annual treatment episodes have been consistently 
greater than 3,000 per year over the last 3 years, which 
provides a sufficient volume of data at a site level with which 
to undertake benchmarked reporting.

One result of this is that there is more variation in the data as 
it is less smoothed out by changes over time at an individual 
site level. A number of funnel plots show statistical outliers 
(at more than three standard deviations above the pooled 
mean). Sites will be notified of whether or not they are a 
statistical outlier in their corresponding 2018 data site report 
and recommended to review their data. Subsequent years’ 
reports will identify whether these outliers are persistent or 
not. The BCCA Operations Committee when reviewing site 
reports will also consider the clinical significance of each 
outlier, in relation to their impact on patient outcomes.

A further point to note is that data completeness varies for 
many data items that comprise the clinical indicators, and 
the items that have been used for risk adjustment. This is 
because sites enter their own data and factors that affect 
completeness such as availability of staff will affect the 
validity of the data. Also, not all funnel plots have had risk-
adjustment models developed. This is an ongoing piece of 
work. For those plots that have unadjusted (crude) funnel 
plots, the limitations of this lack of risk adjustment should be 
considered in their interpretation.

It is important to note that the BCCA dataset is only 
representative of those who participate in BCCA; outliers 
may be identified who may be within the common bounds if 
all colorectal cancer surgeries in Australia and New Zealand 
were entered into BCCA. Therefore, the data and certainly 
the initial reports must be interpreted with this in mind.

6. CLINICAL QUALITY INDICATORS
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Inpatient mortality
Inpatient mortality remains low at 1.1% of reported cases (Table 9). Emergency or urgent presentation is a strong factor 
influencing hospital mortality and reflected in the data presented below (Figure 19). Most (87%) of colorectal cancer cases 
are elective, 7% present as urgent cases, and 6% present as emergencies. Mortality for emergency cases (5%) remains 
greater than that of urgent cases (3%), which is in turn less than that for elective cases (1%). The trend for mortality in 
emergency presentations has declined over time.

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 TOTAL

Treatment episodes 587 1,287 1,535 2,028 2,276 2,058 2,011 2,868 3,083 3,218 3,385 3,495 27,831

Inpatients deaths 11 16 19 21 40 28 19 35 43 27 50 37 346

Inpatient mortality rate 2% 1% 1% 1% 2% 1% 1% 1% 1% 1% 1% 1% 1%

Table 9. Hospital mortality over time (unadjusted)

Figure 19. Urgency of admission and inpatient mortality rate over time
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Figure 20. Post-surgical inpatient mortality by hospital (unadjusted, 2016-2018)

Figure 21. Risk-adjusted post-surgical inpatient mortality by hospital (2016-2018)  

In the 2016-2018 cohort, hospital volume remains associated with reduced inpatient mortality (Figure 20). In risk adjusted 
data (age, sex, ASA, urgency of admission, cancer stage) and excluding seven sites with incomplete data four sites were 
outliers (Figure 21). Most of these were relatively low volume sites.

Adjusted for ASA score, patient age at diagnosis, operative urgency,  sex, overall stage  
7 sites were excluded due to low completeness of  the adjusting covariates and/or outcome
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Return to theatre
Return to theatre within 30 days is a broad indicator of significant complications related to surgery. The rate was about 
6% across the audit both unadjusted and risk adjusted (Figures 22 and 23). The unadjusted return to theatre ranged from 
0 to 17% and there are some high volume centres that have unadjusted rates of return to theatre close to 10%. The most 
common reasons for return to theatre were anastomotic leak, abdominal pelvic collection and sepsis.

Figure 22. Return to theatre rate by hospital (unadjusted, 2016-2018)

Figure 23. Risk- adjusted return to theatre rate by hospital (2016-2018)
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Surgical Complications
Funnel plots are shown below for colon (Figure 24) and rectal surgery (Figure 25) and then risk adjusted rates of overall 
complications (Figure 26). There are some outliers even when adjusted, however this needs to be interpreted with care for 
the reasons outlined at the beginning of this chapter. 

Figure 24. Surgical complications in colon cancer by hospital (unadjusted, 2016-2018)

Figure 25. Surgical complications in rectal cancer by hospital (unadjusted, 2016-2018)
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Figure 26. Risk-adjusted surgical complications for all BCCA treatment episodes (2016-2018)
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Length of hospital stay
Overall mean LOS remained static at 8 days. The mean LOS of patients undergoing colonic surgery was 7.8 days and rectal 
surgery 9.4 days. LOS was capped at 30 days; this represents 97% of all data submitted. Higher stays were excluded from 
LOS analysis to avoid data skewing with the maximum reported LOS of 742 days. 

Factors that influence LOS include age, ASA, cancer type, operative urgency, age, overall stage and gender and these have 
been incorporated in the risk adjustment model (Figure 28). These likely account for the variation in LOS across the different 
hospitals although it is noted that very high volume centres have mean LOS of around 8 days (Figure 27). Urgency of 
admission remains an important factor with LOS, with a mean LOS of 11 days for an emergency admission. 

LOS may reflect more economic or social implications rather than actual clinical outcomes. Whilst complications will increase 
LOS, the BCCA data show that rates of overall complications are low. The reported LOS again compares favourably to recent 
United Kingdom (UK) data14. Widespread implementation of enhanced recovery programs, increased consultant and nurse 
specialist involvement and minimally invasive surgical techniques may not reduce the number of longer stay patients. The 
differences in LOS may represent socio-economic and/or ethnic variation which may require increased community-based 
services. 

Figure 27. Length of hospital stay for all BCCA treatment episodes by hospital (unadjusted, 2016-2018)
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Figure 28. Risk-adjusted length of hospital stay for all BCCA treatment episodes by hospital (2016-2018)
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Lymph node examination
Lymph node status in colorectal cancer is a key factor in determining staging and prognosis. It also guides further 
interventions, particularly the need for adjuvant therapy and subsequent follow up. A good lymph node harvest is presumed 
to allow accurate decision making and ultimately improve chances of survival. Several variables play a role in LNs yield 
including the quality of surgical resection and pathology assessment, tumour laterality, stage at presentation and the use of 
neoadjuvant therapy (e.g. rectal cancer). Several international bodies recommend assessment of a minimum of 12 LNs for 
adequate staging15, 16, 17. 

The mean number of nodes per colonic resection was 18.6 for the period 2016-2018 (Figure 29). The data is symmetrically 
distributed with a majority of centres achieving a mean well above 12 LN.

Figure 29. Mean number of lymph nodes examined in resected specimen by hospital (unadjusted, 2016-2018)
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End stoma
The long term stoma rate was identified in 2008 as a quality marker in rectal cancer surgery based on the premise that 
APR is associated with poorer long term survival, higher local recurrence, perforation and CRM positivity18. In the 2016-
2018 cohort the mean long term stoma rate was 22.7% (Figure 30), slightly higher than previously reported (20.6%)1 but 
consistent with international data19. 

Figure 30. Permanent end stoma rate by hospital for rectal cancer patients (unadjusted, 2016-2018)
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Circumferential margin involvement
Circumferential resection margin is an important marker of quality of surgery, as CRM involvement is strongly associated 
with an increase in local tumour recurrence. The rate of CRM involvement has slowly reduced since 2007 from around 10% 
to 5.6% in 2018 (Figure 31). Whilst the aim is to minimise CRM involvement, a proportion of tumours will have an involved 
CRM due to the presenting stage of the tumour. These patients should be identified preoperatively, usually through MRI, 
and subsequently receive preoperative neoadjuvant chemoradiotherapy as this can downstage the tumour, reducing the risk 
of CRM involvement. The proportion of patients with an involved CRM who have and who have not received neoadjuvant 
therapy was different in this audit period with 7% in the group who received neoadjuvant therapy versus 4% in the group who 
did not suggesting that preoperative staging was selecting high risk patients for neoadjuvant therapy (Table 10).

Table 10. Use of neoadjuvant therapy and circumferential margin involvement (2018)

Neoadjuvant therapy not received Neoadjuvant therapy received

Count % Count %

Negative (> 1 mm) 326 88% 378 87%

Not reported 29 8% 26 6%

Positive (<= 1mm) 16 4% 29 7%

Total 371 100% 433 100%

Figure 31. Circumferential margin involvement over time in rectal cancer
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    BCCA’s primary functions are:

• Facilitate clinical audit/s to improve patient safety; 

• Create a large dataset of surgical information whereby 
it will be possible to stratify the data and establish 
benchmarks;

• Monitor surgical performance by peer review; and 

• Provide feedback to surgeons in the form of summary 
statistics and individual reports regarding their 
performance.  

BCCA’s secondary functions include: 

• Facilitate research and research projects; and 

• Advance knowledge and understanding of the 
optimum treatment for colorectal cancer to help 
ensure best practice.

7. DATA ACCESS 

Data access for research
The BCCA Steering and Operations committees support 
opportunities for research in the area of colorectal cancer 
surgery performance, procedures, treatment and outcomes; 
and BCCA encourages the use of data for the purpose of 
research. If you are a clinician or researcher who contributes 
data to BCCA or affiliated with a group who contributes to 
BCCA, we encourage you to submit a research application 
to access the BCCA dataset.  Applications will be reviewed 
on a case by case basis by the Research Committee and 
they will make recommendations to the BCCA Operations 
Committee for approval. Approved applicants will be 
provided with deidentified data. Data is deidentified by 
patient, surgeon and site. 

For further information on the BCCA dataset and BCCA data 
access policy please refer to the BCCA website  
https://bcca.registry.org.au/, or contact the Project Manager 
at bcca@cssanz.org.

Research and publications
The BCCA Data Access Policy was released at the 
beginning of 2016, this has allowed researchers to access 
and utilise useful clinical information to answer their own 
research questions.

Approved research projects:

1. Validation of the ACPGBI risk prediction model for 
30-day mortality after surgery for colorectal cancer – 
does it apply in Australia? 

Investigator: Associate Prof Paul McMurrick, Cabrini Institute

Status: Complete, in preparation for publication.

The project will be used to derive a risk stratification formula 
from all data from participating BCCA sites. This will allow 
for a comparison of outcomes from various clinical centres, 
and to also make statistical allowance for the differences 
in the underlying risk of their patient population, allowing 
meaningful comparison of results, with a view to ensure the 
safety of patient care.

2. Predicting pathological complete response and 
associated survival outcome in rectal cancer project.

Investigators: Mr Joseph Kong, Peter MacCallum Cancer 
Centre

Status: Complete, submitted to journal for publication.

The primary aim of this project is to identify the clinical 
and pathological variables that can influence the rate 
of pathological complete response after neoadjuvant 
chemoradiotherapy in locally advanced rectal cancer. The 
secondary outcome is to assess the influence of tumour 
regression grade in predicting survival outcomes.     
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3. Outcomes of surgical treatment of colorectal 
cancer in patients over 80 years of age.

Investigators: Professor Frank Frizelle, A/Prof Tim Eglinton, 
Dr Andrew McCombie, Ms Jacqueline Lidin, University of 
Otago

Status: Complete, in preparation for publication.

The objectives of this project are to assess the presentation, 
management and outcomes of patients 80 years and 
over compared to those under 80 years after surgery for 
colorectal cancer (CRC).  Subsequently, as part of a larger 
project, use this data to contribute to a decision tool for 
surgery for CRC in the over 80s.

4.  Abdominoperineal resection in Australasia:  
predictive factors for non-restorative resection and 
clinical outcomes.

Investigators: Dr Nicholas Smith, Epworth Hospital

Status: Complete, accepted for an e-poster presentation 
at the 2019 The American Society of Colon and Rectal 
Surgeons (ASCRS) Annual Scientific Meeting.

The primary objective of this study is to determine which 
factors predict the choice of restorative versus non-
restorative bowel resection in rectal cancer. The secondary 
objective is to determine the incidence of abdominoperineal 
resection (APER) in Australasia, and clinical and oncological 
outcomes of APER in Australia. APER rate has been 
suggested to be a surrogate marker of surgical quality 
and has been utilised as such in the UK. The incidence of 
APER in Australasia and factors that predict APER remain 
uncertain. 

5. Trends in uptake of minimally invasive surgery 
for colorectal cancer resection – a bi-national 
perspective.

Investigators: Dr Katherine Zhu, The Alfred Hospital.

Status: Complete, in preparation for publication. Accepted 
for e-poster presentation at the 2019 ASCRS Annual 
Scientific Meeting.

The study assesses trends in MIS use over time and 
investigate predictors of MIS uptake in Australia & New 
Zealand. Uptake of MIS has increased in Australia between 
2000 and 2008 and over time internationally. MIS techniques 
and technologies have expanded vastly since then and data 
on national and trans-Tasman MIS uptake trends are lacking. 

6. Short-term oncological outcomes for minimally 
invasive TME in practice: analysis of the bi-national 
colorectal cancer audit data.

Investigators: A/Prof Tarik Sammour, Royal Adelaide 
Hospital.

Status: Complete, in preparation for publication.

The objective of this project is to compare short term 
oncological outcomes of open and minimally invasive total 
mesorectal excision for rectal cancer (laparoscopic, robotic, 
TaTME). This study aims to address the lack of published 
outcomes data on robotic and TaTME surgery from Australia 
and New Zealand.
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7. Anastomotic leakage after colorectal cancer 
surgery a BCCA Australasia analysis.

Investigators: Chu Woon Ng, Dr Christopher Gillespie, QEII 
Jubilee Hospital.

Status: Complete, submitted poster presentation at the 2019 
Annual Scientific Congress (ASC).

The objectives of this project are to assess the quality of 
colorectal surgical training, level of supervision, and outcome 
measures particularly anastomotic leak across Australia 
and New Zealand. Anastomotic leak is one of the outcome 
measures that have been used as bench mark for quality of 
colorectal cancer surgery and is one of the most devastating 
postoperative consequences for colorectal surgery due to 
significant short- and long-term adverse effects. 

8. Colorectal Cancer Outcomes in Young Patients 
(<50 years old).

Investigators: Adrian Sebastian, Dr Bradley Morris, Princess 
Alexandra Hospital.

Status: Approved.

The study will assess and perform a comprehensive update 
on the patterns and outcomes of Colorectal Cancer (CRC) 
in young adults (<50 years old). There is a decline in 
the incidence of CRC due to advances in screening and 
diagnosis. However, the current Australian guidelines only 
recommend biennial CRC screening by faecal occult blood 
tests starting from the age of 50 years and above. Hence, 
there is concerning trend towards a higher incidence of CRC 
in younger patients that are not eligible for screening and 
consequently there is also concern younger patients will 
present with more advanced disease.

9. Patterns of resection and outcomes for colorectal 
cancer in Australia.

Investigators: A/Prof Stephen Smith, Sonia Rubbo, Hunter 
New England.

Status: Approved.

The objective of this project is to investigate short and long 
mortality outcomes in patients who have undergone open or 
laparoscopic surgery for the resection of colorectal cancer 
in Australia, with the primary aim to compare all cause 
mortality for patients who have undergone laparoscopic and 
open colorectal resection for colorectal cancer in Australia 
between 2007 and 2017.
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Published research projects:

1. What’s the best technique for comparing hospital 
performance on return to theatre data? Funnel plots? 
Risk-adjustment? Multilevel regression analyses? 

Investigator: Professor Cameron Platell, St John of God 
Subiaco 
Status: Complete. Poster presented at the RACS Annual 
Scientific Congress 2017, Adelaide, Australia.
Publication:  Published in ANZ Journal of Surgery November 
2018. 
 
Variability in 30-day return to theatre rates is an important 
quality indicator for monitoring surgical performance. The 
aim of this study was to provide the Bi-National Colorectal 
Cancer Audit (BCCA) with a predictive model of return to 
theatre that accommodates for very different hospital and 
patient risk profiles.

2. Factors affecting CRM positivity in rectal cancer 
resection and the impact on management 

Investigator: Mr Satish Warrier, Peter MacCallum Cancer 
Centre 
Status: Complete, podium presentation at the 2017 ASCRS.
Annual Scientific and Tripartite Meeting and published in 
Diseases of the Colon & Rectum April 2018.
 
This project assesses the quality of rectal cancer resection 
across Australasia and identify factors that may influence 
Circumferential Resection Margin (CRM) positivity. In 
particular the difference in socioeconomic status; public 
versus private hospitals; rural versus urban hospitals; and 
the level of training received at the time of surgery (registrar-
in-training, fellow-in-training or consultants). The paper 
was the lead paper in Dis Colon and Rectum and was 
accompanied by the lead editorial stressing the value of data 
analysis of cancer registries.

 

3. Short term outcome of emergency colorectal 
cancer surgery: results from bi-national colorectal 
cancer audit 

Investigators: Mr Angus Lee, Dr Paul Sitzler, Mr Joseph 
Kong, Epworth Hospital, Melbourne
Status: Complete. Published in International Journal of 
Colorectal Disease January (2019).   

The study assesses the differences between colorectal 
cancer cases presenting as an emergency or urgent 
case versus an elective case. Tumours presenting as an 
emergency or urgent case are usually more advanced and 
have a higher complication rate after surgery. The patients 
are also more likely to receive a stoma.

Publications: 

Rasmussen, M., Platell, C., Jones, M. (2018). Monitoring 
excess unplanned return to theatre following colorectal 
cancer surgery. ANZ Journal of Surgery, 88(11):1168-1173. 
doi.org/10.1111/ans.14885
 
Warrier, S.K., Kong, J.C., Guerra, G.R., Chittleborough, T.J., 
Naik, A., Ramsay, R.G., Lynch, A.C., Heriot, A.G. (2018). 
Risk factors associated with circumferential resection 
margin positivity in rectal cancer: a binational registry study. 
Diseases of the Colon & Rectum, 61(4):433-440. doi.org/ 
10.1097/DCR.0000000000001026

Lee, C.H.A., Kong, J.C.H., Heriot, A.G., Warrier, S., Zalcberg, 
J., Sitzler, P. (2019). Short-term outcome of emergency 
colorectal cancer surgery: results from bi-national colorectal 
cancer audit. International Journal of Colorectal Disease. 
34(1):63-69. doi.org/ 10.1007/s00384-018-3169-5.

Presentations:
Rasmussen, M., Platell, C & Jones, M. (2017, May). Funnel 
plots and statistical process control methods to monitor 
excess Unplanned Return to Theatre (URTT) following 
colorectal surgery. 

For further information about these projects please contact 
the investigators.
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8. QUALITY ASSURANCE

Data completion
 
There is a spectrum of data completeness over time and on review of 29 key data elements we observe that data 
completion has improved over time. We believe the online system (launched in February 2010 for Colorectal Cancer Audit 
(CRC Audit) and in December 2013 for BCCA) has facilitated improved data completeness as evidenced in Figure 32. Due 
to the nature of data being updated retrospectively we see a dip in data completion  in 2016 and slight fluctuation for the 
most recent period. 

BCCA recommends for participating sites to undergo regular check of data submitted. This can be done by cross-checking 
site data extracts every few weeks at MDTs.

Figure 32. Mean percentage of data completion over time across 29 key BCCA items

The 29 key data  elements are: Patient id, date of birth, hospital code, consultant code, tumour diagnosis screening FOBT, 
rectal cancer, discussed at MDT,  surgery planned, surgery date, operative urgency, ASA score, surgical entry, tumour site, 
procedure type, stoma formed, discharge date, surgical complications, medical complications, returned to theatre, inpatient 
mortality, 30 day mortality, primary tumour stage, regional lymph nodes stage and distant metastasis stage, lymph nodes 
harvested, adjuvant therapy, circumferential margins, and neoadjuvant therapy.
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9. FUTURE DIRECTIONS

The focus of the BCCA is to improve the outcome of patients 
with colorectal cancer in Australasia through providing 
risk stratified outcome data, thereby helping to facilitate 
ongoing quality improvement for the surgeons submitting 
data. The uptake has continued to increase year by year, 
with the increasing uptake stimulated in part by the uptake 
of the BCCA by the ANZTCBRS Colorectal Training units 
across Australia and New Zealand. This is reflected by the 
increasing number of cases submitted each year. There 
is strong support for BCCA from the leadership of GSA 
and NZAGS and we are keen to see this translated into 
increasing uptake of the BCCA by all surgeons undertaking 
colorectal cancer surgery. 

A key component of improving outcomes through the 
application of clinical quality registries is to provide feedback 
to the individual surgeons and units to allow them to 
determine areas of potential improvement. Individualised 
quality reports were trialled in late 2018, providing 
individualized risk stratified data to selected units, focused 
on the clinical quality indicators highlighted in this report, 
allowing the units to see where they ‘ranked’ in terms of 
outcomes. Feedback has been gathered from these units 
and will be used to modify the report format to provide an 
optimal structure for these quality reports. The aim will be to 
increase the distribution of quality reports to all participating 
units (provided a ‘minimum’ number of cases have been 
submitted) over the next year. Units and individuals will still 
be able to obtain instant feedback on their performance with 
respect to the rest of the database through utilisation of the 
online submission system. 

Short and long term survival data is important as this is 
one of the definitive outcomes for cancer care. Linkage to 
existing state or national death registries will allow BCCA 
to access this information and accurately report survival 
information and this linkage is currently under development.
 
The BCCA provides an important platform to undertake 
clinical research. There has been an increase in number 
of submissions to utilise the data over the last year and 
we would see this increase as likely to be ongoing. These 
projects are beginning to result in peer reviewed quality 
publications and we would expect the publication number to 
continue to increase. BCCA would welcome any application 
for research from units submitting data to the registry.
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APPENDIX A – REGISTRY PERSONNEL

BCCA Steering Committee Membership 2018 

Mr Andrew Hunter (Chair)
Mr James Keck (CSSANZ) until October 2018
Dr Damien Peterson (CSSANZ) since October 2018 
Mr Ian Faragher (Colon and Rectal Surgery Section, RACS)
Mr Trevor Collinson (GSA) until early 2018
Mr Andrew Hughes (GSA) since early 2018 
Mr Grant Coulter (NZAGS)
Professor John Zalcberg (Interested Clinician)
Mr John Stubbs (Consumer Representative)
Professor Alexander Heriot (Chair BCCA Operations 
Committee)

The BCCA Steering Committee membership is made up 
of the Chair, one member of the CSSANZ Council, one 
member of RACS Colon and Rectal Surgery Section 
Executive, one representative recommended by GSA 
Council, one representative recommended NZAGS, a 
clinician with an interest in colorectal cancer, one consumer 
representative and the Chair of the BCCA Operations 
Committee.

BCCA Operations Committee Membership 2018 

Professor Alexander Heriot (Victoria)(Chair)
Professor Christopher Reid (DEPM)
Ms Angela Brennan (DEPM)
Associate Professor Susannah Ahern (DEPM) since 
November 2018
Associate Professor Paul McMurrick (Victoria) (CRC Audit) 
Associate Professor Chris Byrne (New South Wales)
Professor Pierre Chapuis (New South Wales)
Dr Mark Doudle until Dec 2018 (Queensland)
Dr Elizabeth Murphy (South Australia)
Professor Cameron Platell (Western Australia)
Associate Professor Mark Thompson-Fawcett (New Zealand)
Ms Sze-Lin Peng since July 2018 (New Zealand)
Dr Phil Smart since July 2018 (Victoria)
Dr Anthony Ciccocioppo since November 2018 (South 
Australia)
Dr Greg Nolan since February 2019 (Queensland)
 
The BCCA Operations Committee membership is made 
up of the Chair, Representatives of the Department of 
Epidemiology & Preventive Medicine, Monash University 
(DEPM), a representative of CRC Audit (the extended 
dataset), surgeons who regularly undertake surgery for 
colorectal cancer providing a broad geographic binational 
representation and other co-opted members as required.
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    ACPGBI – The Association of Coloproctology of Great 
Britain and Ireland (only in research projects)
 
AJCC – American Joint Committee on Cancer
 
ALaCaRT – Australasian Laparoscopic Cancer of the 
Rectum Trial
 
ANZTBCRS – Australian and New Zealand Training Board in 
Colorectal Surgery
 
APR – Abdominoperineal Resection
 
ASA – American Society of Anaesthesiologists Classification
 
APER – abdominoperineal resection
 
ASC – Annual Scientific Congress
 
BCCA – Bi-National Colorectal Cancer Audit
 
CME – Continuing Medical Education
 
CRM – Circumferential Resection Margin
 
CRC Audit – Colorectal Cancer Audit (Extended dataset 
managed by Associate Professor Paul McMurrick via Cabrini 
Institute)
 
CSSANZ – Colorectal Surgical Society of Australia and New 
Zealand
 
DEPM – Department of Epidemiology and Preventative 
Medicine, Monash University
 
DVT/ PE –Deep Vein Thrombosis (DVT) and Pulmonary 
Embolism (PE)
 
ERUS – Endorectal Ultrasound
 
FOBT – Faecal Occult Blood Test
 
GSA –General Surgeons Australia
 
HDEC – Health and Disability Ethics Committee
 
HREC – Human Research and Ethics Committee
 
LN – Lymph nodes
 

LOS – Length of stay
 
MAC – Medical Advisory Committee
 
MDT – Multidisciplinary Team Meeting
 
MIS – Minimally Invasive Surgery
 
MRI – Magnetic resonance imaging
 
NBCSP – National Bowel Cancer Screening Program
 
NBSP – National Bowel Screening Programme
 
NMA – National Mutual Acceptance (a scheme in Australia 
of single ethical review of multi-centre clinical trials 
conducted in each participating jurisdiction’s public health 
organisations)
 
NZAGS – New Zealand Association of General Surgeons
 
RACS – Royal Australasian College of Surgeons
 
SD – Standard Deviation
 
TAMIS – Transanal Minimally Invasive Surgery
 
TaTME – Transanal Total Mesorectal Excision
 
TEMS – Transanal Endoscopic Micro-surgery
 
UK – United Kingdom

APPENDIX B – GLOSSARY
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    AUSTRALIA
 
Public 
ACT* – Ethics approval via ACT Health HREC.
 
NSW* – Ethics approval via Sydney Local Health District 
HREC and site-specific governance approval via the 
applying hospital’s Research Governance Officer.
 
NT – Ethics approval via Menzies School of Health 
Research.
QLD* – Ethics approval via Melbourne Health HREC, Public 
Health Act approval via QLD Department of Health and 
site-specific governance approval via the applying hospital’s 
Research Governance Officer.
 
SA* – Ethics approval via Melbourne Health HREC and 
site-specific governance approval via the applying hospital’s 
Research Governance Officer.
 
TAS – Ethics approval via the University of Tasmania’s 
Health and Medical HREC.
 
VIC* – Ethics approval via Melbourne Health HREC and 
site-specific governance approval via the applying hospital’s 
Research Governance Officer.
 
WA* – Ethics approval via Melbourne Health HREC and 
site-specific governance approval via the applying hospital’s 
Research Governance Officer.

*In October 2017, BCCA received ethics approval via 
Melbourne Health HREC under the National Mutual 
Acceptance (NMA) model of ethics review. This model of 
review provides ethics approval for all participating hospitals 
in ACT, NSW, QLD, SA, VIC and WA, with site-specific 
governance approvals continuing to be reviewed by the 
applying hospital’s Research Governance Officer. 

The existing approvals for hospitals participating in the NMA 
framework are currently being transferred to the Melbourne 
Health HREC approval. Once all participating sites have 
successfully been transitioned to the NMA review, existing 
state-wide HREC approvals will be closed. It is envisioned 
that this will reduce the ongoing administration requirements 
for running such a large registry.

Private 
Each hospital is different; some offer national or state 
approval, others are approved via Medical Advisory 
Committee (MAC) and Hospital Executive, while others 
require an external ethics committee’s approval. 

NEW ZEALAND

Public 
All public hospitals approvals are in place via Ministry of 
Health, Health and Disability Ethics Committees (HDEC).

Private 
Each hospital is different; some offer national approval, 
others are approved via MAC and Hospital Executive.
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APPENDIX D – LIST OF BCCA PARTICIPATING HOSPITALS 

State  Hospital 

ACT Calvary ACT*

ACT Canberra Hospital*

NSW Bankstown Hospital

NSW Baringa Private Hospital*

NSW Belmont District Hospital*

NSW Calvary Riverina

NSW Campbelltown Private Hospital

NSW Chris O'Brien Lifehouse

NSW Coffs Harbour Health Campus*

NSW Concord Repatriation General Hospital

NSW Gosford Private Hospital

NSW Gosford Public Hospital

NSW Hurstville Private Hospital

NSW John Hunter Hospital

NSW Kareena Private Hospital

NSW Lake Macquarie Private Hospital*

NSW Lingard Private Hospital*

NSW Lismore Base Hospital

NSW Liverpool Hospital

NSW Macquarie University Hospital

NSW Maitland Hospital

NSW Maitland Private Hospital 

NSW Mater Sydney

NSW Nepean Hospital

NSW Newcastle Private Hospital*

NSW Norwest Private Hospital

NSW Orange Health Service

NSW Port Macquarie Base Hospital

NSW Prince of Wales Private Hospital

NSW Prince of Wales Public Hospital

NSW Royal North Shore Hospital

NSW Royal Prince Alfred Hospital

NSW Ryde Hospital*

NSW St George Hospital

NSW St George Private Hospital

NSW St Vincent's Lismore

NSW Strathfield Private Hospital

NSW Sutherland Hospital

NSW Sydney Adventist Hospital*

NSW The Tweed Hospital

State  Hospital 

NSW Wagga Wagga Base Hospital

NSW Westmead Public Hospital

NSW Wollongong Hospital

NSW North Shore Private Hospital

NZ Auckland City Hospital

NZ Christchurch Hospital

NZ Dunedin Hospital

NZ Grace Hospital

NZ Hawkes Bay Regional Hospital

NZ Mercy Ascot Hospital

NZ Middlemore Hospital

NZ North Shore Hospital*

NZ Ormiston Hospital*

NZ Rotorua Hospital

NZ Royston Hospital

NZ Southern Cross Christchurch

NZ Southern Cross Invercargill*

NZ Southern Cross New Plymouth

NZ Southern Cross North Harbour*

NZ Southland Hospital*

NZ St George's Hospital

NZ Taranaki Base Hospital

NZ Tauranga Hospital

NZ Timaru Hospital

NZ Wanganui Hospital

NZ Wellington Regional Hospital

QLD Allamanda Private Hospital

QLD Cairns Base Hospital

QLD Cairns Private Hospital#

QLD Gold Coast University Hospital

QLD Greenslopes Private Hospital

QLD Holy Spirit Northside Private Hospital*

QLD Ipswich Hospital

QLD John Flynn Private Hospital

QLD Mater Private Hospital Brisbane

QLD Nambour General Hospital

QLD Noosa Hospital

QLD North West Private Hospital
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State  Hospital 

QLD Pindara Private Hospital

QLD Princess Alexandra Hospital

QLD QEII Jubilee Hospital

QLD Robina Hospital

QLD Royal Brisbane and Women's Hospital

QLD St Andrew’s War Memorial Hospital*

QLD St Andrew's Ipswich Private#

QLD Sunnybank Private Hospital

QLD Sunshine Coast University Hospital

QLD The Sunshine Coast Private Hospital*

QLD The Wesley Hospital

QLD Townsville Hospital#

SA Ashford Hospital

SA Calvary North Adelaide

SA Calvary Wakefield

SA Flinders Medical Centre

SA Flinders Private Hospital

SA Jamestown Hospital#

SA Lyell McEwin Hospital

SA Modbury Hospital#

SA Naracoorte Hospital#

SA Port Lincoln Hospital#

SA Repatriation General Hospital#

SA Royal Adelaide Hospital

SA St Andrew's Hospital

SA Stirling Hospital

SA The Queen Elizabeth Hospital

SA Western Community Hospital

TAS Calvary Lenah Valley

TAS Hobart Private Hospital

TAS Launceston General Hospital*

TAS Mersey Community Hospital*

TAS North West Regional Hospital*

TAS Royal Hobart Hospital*

TAS St Vincent's Hospital Tasmania*

State  Hospital 

VIC Alfred Hospital

VIC Angliss Hospital*

VIC Austin Hospital

VIC Bairnsdale Regional Health Service

VIC Ballarat Base Hospital

VIC Box Hill Hospital

VIC Cabrini Hospital

VIC Dandenong Hospital

VIC Epworth Eastern Hospital

VIC Epworth Geelong Hospital

VIC Epworth Richmond Hospital

VIC Frankston Hospital

VIC Maroondah Hospital

VIC Peter MacCallum Cancer Centre

VIC Portland District Health*

VIC St John of God Ballarat Hospital

VIC St John of God Geelong Hospital#

VIC St Vincent's Hospital Melbourne

VIC The Avenue Hospital*

VIC The Northern Hospital

VIC The Royal Melbourne Hospital

VIC Warringal Private Hospital

WA Hollywood Private Hospital

WA Osborne Park*

WA St John of God Murdoch

WA St John of God Subiaco

* Site did not contribute data in 2018, # Site closed
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APPENDIX E – LIST OF FIGURES

Figure  Title Page No.

Figure 1. Total treatment episodes submitted to BCCA over time 10

Figure 2. Annual treatment episodes registered with the BCCA 10

Figure 3. BCCA participation by jurisdiction and public/private hospital (2018) 11

Figure 4. Age and gender distribution of colorectal cancer patients (2018) 12

Figure 5. ASA classification for all colorectal cancer patients (2018) 13

Figure 6. Diagram of primary tumour location, count and percentage 14

Figure 7. Tumour stage for all colorectal cancer patients (2018) 15

Figure 8. Tumour stage for colon cancer patients (2018) 16

Figure 9. Tumour stage for rectal cancer patients (2018) 16

Figure 10. Elective vs emergency presentations (2018) 17

Figure 11. Age distribution of screened vs non-screened colorectal cancers (2018) 19

Figure 12. Stage of screened vs non-screened colorectal cancers (2018) 20

Figure 13.
Site of tumour of patients diagnosed through a national screening program compared to non-screened 
patients (2018)

21

Figure 14. Detailed operative approach over time for colon cancer 23

Figure 15. Proportion of patients with rectal cancer undergoing MRI scan as part of preoperative staging over time 24

Figure 16. Neoadjuvant therapy use for rectal cancer and type of therapy 25

Figure 17. Detailed operative approach over time for rectal cancer 27

Figure 18. Number of stage II and stage III offered chemotherapy (2018) and either received or not received 28

Figure 19. Urgency of admission and inpatient mortality rate over time 32

Figure 20. Post-surgical inpatient mortality by hospital (unadjusted, 2016-2018) 33

Figure 21. Risk-adjusted post-surgical inpatient mortality by hospital (2016-2018) 33

Figure 22. Return to theatre rate by hospital (unadjusted, 2016-2018) 34

Figure 23. Risk- adjusted return to theatre rate by hospital (2016-2018) 34

Figure 24. Surgical complications in colon cancer by hospital (unadjusted, 2016-2018) 35

Figure 25. Surgical complications in rectal cancer by hospital (unadjusted, 2016-2018) 35

Figure 26. Risk-adjusted surgical complications for all BCCA treatment episodes (2016-2018) 36

Figure 27. Length of hospital stay for all BCCA treatment episodes by hospital (unadjusted, 2016-2018) 37

Figure 28. Risk-adjusted length of hospital stay for all BCCA treatment episodes by hospital (2016-2018) 38

Figure 29. Mean number of lymph nodes examined in resected specimen by hospital (unadjusted, 2016 -2018) 39

Figure 30. Permanent end stoma rate by hospital for rectal cancer patients (unadjusted, 2016-2018) 40

Figure 31. Circumferential margin involvement over time in rectal cancer 41

Figure 32. Mean percentage of data completion over time across 29 key BCCA Items 46
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APPENDIX F – LIST OF TABLES

Figure  Title Page No.

Table 1. Age and gender of colorectal cancer patients (2018) 12

Table 2. Treatment episodes urgency of admission over time 17

Table 3. Number of patients diagnosed with colorectal cancer following FOBT over time 18

Table 4. Primary procedure for patients with colon cancer 22

Table 5. Rectal cancer cases discussed at MDT (2018) 25

Table 6. Primary procedure for patients with rectal cancer (2018) 26

Table 7. Summary of surgical and medical complications for patients undergoing colon cancer surgery (2018) 29

Table 8. Surgical and medical complications of patients undergoing surgery for rectal cancer (2018) 30

Table 9. Hospital mortality over time (unadjusted) 32

Table 10. Use of neoadjuvant therapy and circumferential margin involvement (2018) 41
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