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Foreword 
 

The quality of data continues to improve with each annual audit such that 
this year 93% of key data items are reported.  MDTs should now be in a 
position to record all CSCG clinical indicators but there is more work to be 
done on local and central validation to ensure accuracy.  
 
A focus of this year’s report is rectal cancer, the management of which is 
under increasing scrutiny.  A plea is made for MDTs to improve the quality of 
their rectal cancer data, particularly the use of radiotherapy, circumferential 
margin involvement and pre operative assessment.  Next year the National 
Bowel Cancer Audit Programme (NBOCAP) will also focus on the variation 
and relatively high rate of stoma formation for rectal cancer.  More detailed 
and reliable data next year will stimulate further debate in Wales on the 
treatment of rectal cancer.   
 
The data quality in this year’s report will provide a valid baseline by which to 
judge the effect of bowel screening. 
 
This year’s data confirms that the use of laparoscopic surgery is increasing, a 
likely consequence of the centrally funded Welsh Laparoscopic Colorectal 
Training Programme and other local initiatives.   
 
There is concern that the need for emergency surgery in Wales remains 
unchanged, and continues to have a high mortality. 
 
There is the prospect of using NBOCAP data in the Peer Review process.  This 
venture should encourage hospitals to collect complete and high quality data, 
demonstrating a local commitment to high quality care of patients with 
bowel cancer.   
 
 

Andrew Radcliffe 
Chair of the CSCG Colorectal Cancer Steering Group 
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Executive summary 
 
This is the 5th audit report of Bowel Cancer in Wales since 2004 and is based on 
clinical information from 1,893 patients, diagnosed between April 1 2008 and 
March 31 2009, treated by multidisciplinary teams in Welsh trusts.  Audit data 
on this cohort of patients is also submitted to the NHS Information Centre for 
inclusion in the National Bowel Cancer Audit Program (NBOCAP), which is one of 
5 national cancer audits being undertaken in England and Wales.  It provides an 
opportunity for comparative audit and benchmarking between trusts in England 
and Wales.  The NBOCAP report is due for publication later this year; here the 
perspective is on bowel cancer care in Wales only.  It should be noted that this 
audit refers to trusts as it pre-dates the establishment of Local Health Boards in 
October 2009.   
 
 
1.  Data quality    

All Welsh trusts have achieved a target of >80% case ascertainment and 
reporting of key data items.  Specifically, clinical information is included 
on 97% of patients in Wales diagnosed in the study period, compared 
with cancer registry cases.  93% of key data items are reported.  Central 
validation of data revealed errors with stage and postoperative death-
reports, which were corrected before carrying out statistical analysis. 

 
2.  Pre screening baseline  

The high quality of data reporting this year will enable the audit to serve 
as a reliable baseline to quantify the impact of bowel cancer screening in 
Wales, which began in November 2009. 

 
3.  The clinical profile of bowel cancer in Wales  

The features of bowel cancer at diagnosis in Wales inevitably contribute 
to poor survival statistics.  For example: 

 Less than two thirds of Welsh patients with rectal cancer have 

their tumour removed.    

 Overall, 20% of patients present with metastatic disease, which 

has a near-zero 5-year survival rate.    

 20% of operations are carried out as emergency, which has a 

mortality rate of 12.9% compared with 2.6% for elective 

operations. 

These adverse disease characteristics are likely to diminish following the 
introduction of a bowel cancer-screening programme in Wales 

 
4.  Postoperative Mortality rate  

The overall mortality rate following surgery has fallen to its lowest in 
Wales since the first audit report which included cases treated in 2001, 
and is now 4.6%.   
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5.  Laparoscopic surgery  
Laparoscopic surgery is being offered to an increasing number of patients 
in Wales.  During the last 3 audited years this has increased from 9.5% to 
13.8% to 26.9% of all operations, with wide inter-MDT variation. Uniform 
access by patients to this type of care may require transfer of patients to 
neighbouring hospitals. 

 
6.  Lymph nodes  

There has been an increase in the number of lymph nodes examined for 
patients having surgery.  In almost 70% of patients in Wales this exceeds 
12, the national standard agreed for accurate staging, which has 
implications for the use of chemotherapy. 

 
7.  Rectal cancer  

 There is no consensus in Wales regarding the use of preoperative 

radiotherapy for rectal cancer.  This is consistent with the result of 

a recent UK-wide survey. 

 Involvement of the excision margin following rectal cancer surgery 

is an accepted marker of quality of care but is poorly reported by 

some MDTs.  

 It is recommended1 that MRI scan of the pelvis should be used to 

image rectal cancer.  The use of this modality is poorly reported by 

some MDTs, despite its place as a clinical indicator of bowel cancer 

care by the CSCG bowel cancer steering group. 

 Permanent stoma rate seems to be high in comparison with other 

national audits, although further data is required to interpret this. 

 
Clinical indicators  

Compliance with six clinical indicators, agreed by the CSCG bowel cancer 
steering group to identify recognised standards of care, are reported to 
allow assessment of individual MDT working.  3 MDTs meet all 6 clinical 
indicators.  

 
All information in the report is MDT identifiable, it is hoped that this new 
development and the high level of data quality will enhance the value of the 
report to its readers. 
 
 
 
 
 
 
 

                                                 
1
 Recommendations for cross sectional imaging in cancer management Royal College of 

Radiologists RCR (06)1: 2006 
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Recommendations 
 
Local Health Boards (LHB) are responsible for ensuring the following: 
 
1. MDTs should use the audit report as a basis for an annual review of their 

practice. Specific attention, using case-note review, should be paid to 

determine factors contributing to all postoperative deaths, to identify means 

of reducing the death rate. Reasons for the persistent 20% emergency 

surgery rate and high associated mortality should be investigated.  

Action by LHBs  MDTs should participate in a formal annual audit review. 

 

2. The shortfall in rectal cancer data should be addressed by a focus on items 

highlighted in the MDT toolkit (Appendix VIII).  

Action by MDTs  MDT coordinators to ensure that the rectal cancer data items are 

agreed at the MDT meeting and recorded into Canisc. Key items with the greatest 

current data shortfall are 1) height of the tumour above the dentate line, 2) 

preoperative MRI scan results and 3) circumferential margin involvement.  

 

3. MDTs to examine why they do not meet all the CSCG clinical indicators and 

to review their patient pathways, after ensuring that the deficit is not due to 

poor reporting.  

Action by MDTs  Each MDT to review its reported compliance with clinical 

indicators. 

 

4. Cancer Networks to review their protocols for the use of radiotherapy in 

rectal cancer and for sphincter preserving surgery.  

Action by Cancer Networks  There should be open discussion on local 

circumferential margin involvement rates, local recurrence rates and radiotherapy by 

the network specialist surgeons, oncologists and pathologists. Data to support this 

may be provided from Canisc. 

 

5. Quality clinical audit is costly and resource intensive. The benefits include 

optimal individualised patient care and clinical information that is essential 

for health service planning and monitoring quality of care.  

Action by LHBs  Bowel cancer audit information should be used by LHBs in service 

planning. 

 

6. Participation in the audit, specifically the achievement of an 80% reporting 

level for the All Wales Core Cancer Dataset (WHC [2008] 054) and 

compliance with CSCG clinical indicators, should be considered as part of the 

peer-review process for bowel cancer MDTs in Wales.  

Action by LHBs  Bowel cancer audit information should be used to support the peer 

review process of bowel cancer MDTs in Wales. 
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PART A: Audit Method 
 

The information source for the Wales Bowel Cancer Audit Report is Canisc 
(Cancer Network Information System Cymru).  Multidisciplinary Team (MDT) 
co-ordinators and cancer services staff at all trusts in Wales, which treat bowel 
cancer, entered data on individual patients diagnosed between April 1st 2008 
and March 31st 2009.    
 
A file consisting of the data items in the National Bowel Cancer Audit Program, 
NBOCAP, (see datasets at www.nbocap.org.uk) was extracted from Canisc, and a 
patient anonymised version created for analysis.  A validation process identified 
duplicate entries and incompatible and out of range values (described in the 
relevant sections of the report).  The final cleaned file was analysed using two 
software packages, SPSS and STATA, and the results were compared to ensure 
accuracy.  An initial, limited, analysis identified missing values in the audit data 
and trusts were made aware of shortfalls and given the opportunity to correct 
these prior to the definitive analysis.   
 
All results are attributed to the relevant MDT, as this is the unit responsible for 
providing patient care.   
 

PART B: Data Quality 
 

As in previous audits and the NBOCAP report a traffic light system, 
detailed in Table1, is used to indicate reporting levels.  This year, for the first 
time, all trusts achieve a reporting level of > 80% for case ascertainment and 
reporting key items used for risk adjustment. Case ascertainment in the audit is 
calculated by comparing the number of cases recorded in Canisc by MDTs with 
those registered in the cancer registry for Wales (Welsh Cancer Intelligence and 
Surveillance Unit, WCISU).  Table 2 shows the progressive annual improvement 
in case ascertainment by MDTs during 5 years since 2003 with all MDTs 
achieving >80% in the current audit year. 
 
 

Table 1 Traffic light system used to indicate data quality 
 
 
 
 

 
 
   
 
 
  

> 80%  

50% - 80%  

< 50%  
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Table 2: Progressive improvement in case ascertainment during 5 years of 
audit 

 
 
Data quality (DQ) in the report refers to its completeness, i.e. no missing values 
equates to a DQ of 100%.  Five key variables are used in the calculation of risk 
adjusted postoperative mortality (Table 3) using the Association of 
Coloproctology of GB&I statistical model2. For comparison with other UK trusts 
overall data quality has been calculated as in the NBOCAP reports using the 
formula (b+c+d /3) as per the parameters detailed in Table 3. 
 
 

Table 3 Factors used in risk adjusting operative mortality 
 
 
 
 
 
 
 
 
 
Of these, age and operative procedure are 100% reported in the current audit.  
Cancer stage, co morbidity, using the American Society of Anaesthesiologist’s 
grade (ASA Appendix III) and operative urgency, based on the definition of the 
National Confidential Enquiry into Patient Outcome and Death (NCEPOD 
Appendix IV) are all well reported in this audit.   There has been a major annual 
improvement in DQ for these 3 factors during recent years (Table 4).   The values 
for 2008-09 are given in Table 5. In 2008-9 the all-Wales data completeness for 
these 3 variables was 93% with 7% of data items missing. These variables can be 
used to identify operative risk (www.riskprediction.org.uk) and to support the 
process of informed consent for surgery. 

                                                 
2
 Tekkis PP, et al. Operative mortality in colorectal cancer: prospective national study. BMJ. 2003 

Nov 22;327(7425):1196-201 

 
MDT  

2003-
2004 

2005-
2006 

2006-
2007 

2007-
2008 

2008-
2009 

Ysbyty Gwynedd      

Ysbyty Glan Clwyd      

Ysbyty Maelor Wrexham      

Princess of Wales & Neath Port 
Talbot 

     

Swansea      

West Wales General & Prince Philip      

Withybush General Hospital      

Bronglais General Hospital      

Royal Gwent & Nevill Hall Hospitals      

Cardiff      

Royal Glamorgan Hospital      

ALL-WALES      

% Variable used for risk adjustment Reference 
a Age Years 
b Stage of bowel cancer Cancer stage 
c Co morbidity ASA grade 
d Emergency/elective surgery NCEPOD definition 
e Cancer excised based on operative 

procedure 
OPCS-4 
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Table 4: Completeness of reporting of data items used for the calculation of risk-
adjusted operative mortality shows progressive improvement during evolution of 

the audit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Table 5: Data completeness of key items used for risk adjustment of 

operative mortality in 2008-09 audit.   

 
In June 2008 the Welsh Assembly Government issued a Health Circular 
introducing the All-Wales Core Cancer Dataset (WHC (2008) 054).  This included 
a reference to an expected data-completion level of 80% in National cancer 
audits, which is now met for the key items in the bowel cancer audit by all MDTs 
in Wales. 
   
 
 
 

 
MDT  

2005-
2006 

2006-
2007 

2007-
2008 

2008-
2009 

Ysbyty Gwynedd     

Ysbyty Glan Clwyd     

Ysbyty Maelor Wrexham     

Princess of Wales     

Swansea     

West Wales General & Prince Philip     

Withybush General Hospital     

Bronglais General Hospital     

Royal Gwent & Nevill Hall Hospitals     

Cardiff     

Royal Glamorgan Hospital     

Prince Charles Hospital     

ALL-WALES     

MDT Cancer 
stage 

ASA 
grade 

NCEPOD 
urgency 
 

Overall 
data 

completeness 
Ysbyty Gwynedd    94.1 
Ysbyty Glan Clwyd    99.3 
Ysbyty Maelor Wrexham    93.8 
Princess of Wales    98.6 
Swansea    87.3 
West Wales General & Prince Philip    94.6 
Withybush General Hospital    97.6 
Bronglais General Hospital    99.1 

Nevill Hall Hospital    88.4 
Royal Gwent Hospital    93.2 
Cardiff    85.9 
Royal Glamorgan Hospital    95.8 
Prince Charles Hospital    93.4 
ALL-WALES    93.0 
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PART C: Profile of Bowel Cancer in Wales 
 

Number and distribution of cases of newly diagnosed bowel 
cancer 
 
During the 12-month period, April 2008 to March 2009, the 13 bowel cancer 
MDTs in Wales, registered the disease details and treatment of 1893 patients in 
Canisc, an increase of 99 cases on the previous 12-month period. Individual MDT 
case numbers are shown in Table 6.  For Wales the colon: rectum ratio is 2:1 
although there is a wide inter- MDT range from almost 4:1 in Bronglais to almost 
1:1 in Gwent.  There is an annual variation in this ratio.  In 2007-08 the Bronglais 
MDT had the same 4:1 ratio but for Gwent it was the national average of 2:1.  
Tumours sited at the rectosigmoid junction have been included with colon 
cancers as is the practice in the NBOCAP report. 
 

Table 6 Number of cases managed by each MDT in Wales  
 

 
 

Operation and Resection Rates  
 
It is important to recognise the definitions used for these data items.  Operations 
refer to any procedure carried out under a general anaesthetic; either by open 
laparotomy, laparoscopy or transanal methods but excludes polypectomy and 
insertion of a stent.  Resections includes all cases where the tumour is removed 
either by laparotomy, laparoscopy or transanal methods including endoscopic 
polypectomy. The definitions of operation and resection rates are important in 
determining the denominator for analyses of operative mortality and lymph 
node harvest.  
  
These data confirm the finding of previous reports of an inter-unit variability in 
both operation and resection rates for bowel cancer in Wales.  This may be due 

 
MDT  

Total 
colorectal  

n 
colon 

% 
colon 

n 
rectum 

% 
rectum 

Ysbyty Gwynedd 177 126 71% 51 29% 

Ysbyty Glan Clwyd 143 100 70% 43 30% 

Ysbyty Maelor Wrexham 153 107 70% 46 30% 

Princess of Wales 160 110 69% 50 31% 

Swansea 207 136 66% 71 34% 

West Wales General & Prince 
Philip 

135 98 73% 37 27% 

Withybush General Hospital 104 75 72% 29 28% 

Bronglais General Hospital 41 32 78% 9 22% 

Nevill Hall Hospital 103 71 69% 32 31% 

Royal Gwent Hospital 203 112 55% 91 45% 

Cardiff 247 160 65% 87 35% 

Royal Glamorgan Hospital 95 65 68% 30 32% 

Prince Charles Hospital 125 73 58% 52 42% 

ALL-WALES 1893 1265 67% 628 33% 
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to local differences in stage and co-morbidity, although differing criteria for 
surgery by individual MDTs cannot be excluded by these data (Table 7). 
 
Table 7 Operation and resection rates excluding polypectomy and stent; resection 

includes surgical excision, polypectomy, TART and TEMS 

 
The figures in this year’s reporting period are very similar to those in the 2007-
08 audit, including the disappointing finding that only seven out of ten patients 
had their cancer removed.  Table 8 details the resection rate for colon compared 
with rectal cancer.  The overall (colon and rectum) major resection rate in the 
2009 NBOCAP audit (page 31) is a comparable 60%.  These figures clearly limit 
the possible cure rate for bowel cancer in the UK. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MDT n 

cases 

operations done 

 n (% total cases) 

resections done 

n (% total cases) 

Ysbyty Gwynedd 177 141 (80%) 131 (74%) 

Ysbyty Glan Clwyd 143 100 (70%) 90 (63%) 

Ysbyty Maelor Wrexham 153 113 (74%) 109 (71%) 

NW CANCER NETWORK 474 355 (75%) 336 (71%) 

Princess of Wales 160 120 (75%) 115 (72%) 

Swansea 207 177 (85%) 159 (77%) 

West Wales General & Prince Philip 135 109 (81%) 91 (67%) 

Withybush General Hospital 104 82 (79%) 75 (72%) 

Bronglais General Hospital 41 37 (90%) 34 (83%) 

SWW CANCER NETWORK 648 526 (81%) 477 (74%) 

Nevill Hall Hospital 103 75 (73%) 70 (68%) 

Royal Gwent Hospital 203 152 (75%) 135 (66%) 

Cardiff 247 193 (78%) 173 (70%) 

Royal Glamorgan Hospital 95 74 (78%) 67 (70%) 

Prince Charles Hospital 125 107 (86%) 91 (73%) 

SEW CANCER NETWORK 770 598 (78%) 538 (70%) 

ALL-WALES 1893 1480 (78%) 1340 (71%) 
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Table 8 Resection rates for colon compared with rectal cancer 

 

Characteristics of the Disease in Wales 
 
Stage of disease at presentation 
 

The Dukes’ system remains in common use for staging bowel cancer and the 
audit continues to use this.  Although there is also the facility in Canisc to record 
TNM stage (Tumour Node Metastasis), as developed by the International Union 
Against Cancer (UICC).  The continued use of Dukes’ allows year on year 
comparison of stage and avoids the potential for confusion as new UICC versions 
of colorectal cancer TNM staging are released. The relevant data item in Canisc is 
Modified Dukes’ Staging.  This is the final clinicopathological (CP) stage and takes 
into account clinical, radiological and histopathology information.   
 
Experience in previous years has shown the potential for error in reporting stage 
in Canisc.  When the pathologist reports a Dukes’ stage this is based on 
examination of the resected specimen, usually without knowledge of the liver 
scan or other imaging results.  If the pathology report, alone, is used as the 
information source for staging in Canisc, an incorrect clinicopathological stage 
may then be recorded as A, B or C, despite the CT scans showing metastases. 
 
A validation was carried out in conjunction with the Canisc data item Liver CT 
scan.  When the scan is recorded as M1, or shows metastases elsewhere, the 
clinicopathalogical stage should always be Dukes’ D.  The results of this 
validation are shown in Table 9 below, where 7.8% (21/268) of patients with CT 
scans, who should have been staged as “D” in Canisc, were incorrectly reported 
as A, B or C.  MDTs were informed of these errors and changes made in Canisc. 
 
 
 

MDT Total 
cases 

n colon Colon 
resection 

%   

n rectum Rectal 
resection 

%   

Ysbyty Gwynedd 177 126 82% 51 61% 

Ysbyty Glan Clwyd 143 100 66% 43 56% 

Ysbyty Maelor Wrexham 153 107 79% 46 59% 

Princess of Wales 160 110 73% 50 74% 

Swansea 207 136 79% 71 73% 

West Wales General & Prince Philip 135 98 72% 37 59% 

Withybush General Hospital 104 75 73% 29 65% 

Bronglais General Hospital 41 32 87% 9 78% 

Nevill Hall Hospital 103 71 77% 32 47% 

Royal Gwent Hospital 203 112 76% 91 57% 

Cardiff 247 160 74% 87 69% 

Royal Glamorgan Hospital 95 65 72% 30 67% 

Prince Charles Hospital 125 73 74% 52 75% 

ALL-WALES 1893 1265 75% 
(n=953) 

628 63% 
(n=398) 
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Table 9: Cases with M1 liver scan and incorrect clinicopathological stage as Dukes’ 
A, B or C. 

 

Total number of liver CT scans showing M1 268 

CP stage miscoded as A  1 
CP stage miscoded as B 2 

CP stage miscoded as C 18 
No surgery, no recorded Dukes’ stage in 
Canisc but M1 liver scan 

31 

 
It is essential for MDTs to accurately identify Dukes’ D cases and ensure they are 
recorded in Canisc, because of their adverse effect on risk adjusted operative 
mortality and survival statistics. 
 
It is not possible to achieve 100% stage recording in the audit. Tumours 
removed by polypectomy or trans-anal excision and cases deemed unfit for 
surgery or unresectable do not have a Dukes’ stage allocated, unless imaging 
shows metastases, in which case the stage D can be correctly assigned (Table 
10).  Full A,B,C &D stage data are therefore given for resected cases only in this 
report, where 100% reporting is an achievable target.  The reporting rate of the 
surgically resected group for Wales is 92.3%. 
 
It is of interest from a public health perspective to identify the overall rate of 
advanced disease at presentation.  This will be the sum of stage D in both 
operated and non-operated cases.  The former is accurately identified in 92.3% 
of cases.  The latter may be determined from the results of preoperative imaging 
when the result is positive for metastases and therefore “D”. This information is 
less complete as not all patients have scans (Table 10) and the designation of A,B 
or C requires a surgical specimen.  
 
Dukes’ D stage in non-operated cases 
 
413 patients did not undergo surgery, of whom 22 with non-metastatic disease 
were treated by polypectomy and all had normal CT scans.  The results in the 
remaining 391 patients are shown in Table 10. 
 

Table 10: Dukes’ D stage in non-operated cases 
 

CT result N = 391 patients 

metastases present 201 
no metastases 114 

CT result uncertain 16 
No CT reported 60 

 
The frequency with which patients present with advanced stage D disease varies 
widely among trusts (9.2% - 31.7%). This range underlines the need to take 
stage into account when comparing survival between trusts.  The overall Dukes’ 
D rate as reported by trusts in Canisc (overall = operated plus non operated 
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cases for whom a CT scan result is available) is shown in Table 11 and the data 
for each MDT in Figure 1.  
 
The overall rate of advanced disease at presentation was 20.5% and is detailed 
in Table 11.  Not all patients with advanced metastatic disease are detected by 
liver CT scan as a number are found at operation and on other imaging.  
  

Table 11:  Calculation to show the incidence of advanced metastatic disease at 
presentation in Wales. 

 
Cases undergoing surgical resection with metastases 188* 
Cases not having surgery with metastases 201 
Total cases with metastases 389 
As % of all cases  389/1893= 20.5% 
Key: * 6 patients in this group of operated cases had liver scan showing M1 although the CP stage 
had not been entered into Canisc. 

 
Figure 1 details the level of Duke’s stage D disease for 2007/08 and 2008/09. 
There is some year on year variation for individual trusts but Ysbyty Glan Clwyd 
has the highest D rate, up to 3 times higher than some MDTs, for each of the two 
audit years. 
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Figure 1 Dukes’ D rate for all cases reported by individual MDTs (all operated and 

non-operated), light grey = 2007/8 and dark grey = 2008/9 (current audit) 
 

 
 

 

 

 

 

 

 

 

0% 5% 10% 15% 20% 25% 30% 35% 40%

ALL-WALES

SEW CANCER NETWORK

SWW CANCER NETWORK

NW CANCER NETWORK

Prince Charles Hospital

Royal Glamorgan Hospital

Cardiff

Royal Gwent Hospital

Nevill Hall Hospital

Bronglais General Hospital

Withybush General Hospital

West Wales General & Prince Philip

Swansea

Princess of Wales

Ysbyty Maelor Wrexham

Ysbyty Glan Clwyd

Ysbyty Gwynedd
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Co-morbidity 
 
This is recorded for cases having surgery according to the American Association 
of Anaesthesiologists grading (appendix II).  Although this is a subjective value, 
based on the anaesthetist’s clinical assessment of the patient, its use has been 
found to correlate well with outcomes, in particular postoperative death.  It is 
the factor with the greatest variance in the statistical model used for risk 
adjustment and its importance cannot be over- stressed in comparative audit of 
post-operative mortality. A disadvantage is the lack of its routine use in non-
operated cases.  This data item has been poorly reported in the past, for example 
in the most recent NBOCAP audit 69% of surgical cases had an assigned ASA 
grade.  There has been a great improvement in data completeness for this item in 
the Wales audit this year, Figure 2 shows the % reporting in the three recent 
audit periods, in the most recent of which the all-Wales level was 90%. 
 

Figure 2: Reporting of ASA in each of the three most recent Welsh Bowel Cancer 
audits 

 

 
Key: data quality colour coded by traffic light indicator as in Table 1 

 
The percentage ASA reported is based on a denominator of the number of cases 
with an operation.  

 

Urgent and Elective Surgery 
 

Canisc records surgical urgency according to the NCEPOD classification 
(Appendix III). It is important to distinguish between the consequences of an 
emergency admission for bowel cancer and an emergency operation.  Only a 
proportion of the former group require urgent surgery, with the attendant 
postoperative mortality rate 4-5 times that of an elective operation (Table 12).  
 
 
 
 
 
 
 

43%

71%

90%

0% 20% 40% 60% 80% 100%

2005-6

2006-7

2008-9
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Table 12: Difference in postoperative mortality rates 
according to urgency of operation 

 

 
The increased risk associated with emergency surgery is taken into account in 
the risk model for postoperative mortality and this data item was missing overall 
in only 1.9% of cases in the audit.  Despite efforts to increase public awareness of 
the symptoms of bowel cancer, the emergency surgery rate in Wales has not 
fallen since the 1992-93 audit and continues to hover around the 20% mark 
(Figure 3).  The rate for individual MDTs is shown in Figure 4. 
 

Figure 3 Emergency surgery rates in Welsh audits since 1992 showing an 
unchanging rate of around 20% of all operations. 

 

 
 

Figure 4:  Emergency & urgent operations by MDT 
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NCEPOD  Total cases Deaths % mortality 
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Urgent /emergency 286 37 12.9 
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Emergency surgery is also associated with a prolonged length of stay (see Figure 
13) 

 
Laparoscopic surgery 
 
NICE guidance states that: laparoscopic surgery can be recommended as an 
alternative to open resection for individuals with colorectal cancer in whom both 
laparoscopic and open surgery are considered suitable, providing that it is 
performed only by surgeons who have completed appropriate training in the 
technique and who perform this procedure often enough to maintain competence.  
The guidance also draws attention to the need for audit of cases undergoing 
open and laparoscopic procedures.  Two consecutive years’ audit records the 
uptake of laparoscopic surgery for bowel cancer in Wales (Table 13). 26.9% of all 
elective cases were carried out laparoscopically during this audit year. 
 

Table 13: Use of laparoscopic bowel cancer surgery in the two most recent audits 
 

Variable Number of cases % cases* 
2007-08 2008-09 2007-08 2008-09 

Total operations 
(laparoscopic and open) 
 

1428 1480   

Surgical Access recorded 1255 
 

1323 87.8 89.4 

Laparoscopic operations 174 356 13.8 26.9 

 
The proportion of laparoscopic resections, carried out on an all-Wales basis, is 
shown in Figure 5.    The proportion of operations carried out by individual 
MDTs is the subject of Figure 6.  The uneven availability of laparoscopic 
colorectal cancer surgery across Wales has implications for patient choice, which 
could be resolved by the appropriate transfer of cases between neighbouring 
MDTs. 
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Figure 5: all-Wales surgical access (laparoscopic in light and open in dark blue) for 
different operations 

 

 
 
Figure 6 Laparoscopic operations by MDT as % of the total abdominal operations 

for which surgical access was recorded 
 

 
Key: data quality colour coded by traffic light indicator as in Table 1 
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PART D: AUDITED OUTCOMES 
 

The audit measures five specific outcomes of care.  Postoperative complications 
are an area which future audits can address only when data input improves. 
 

1. Postoperative mortality 

2. Length of postoperative stay 

3. Operations for rectal cancer and stoma rates 

4. Lymph node harvest 

5. Circumferential margin involvement in rectal cancer 

 
Postoperative mortality rates: raw and risk adjusted data 
 
Validation of postoperative deaths was carried out by the WCISU who reviewed 
its Office of National Statistics (ONS) death file for patients undergoing surgery 
in the audit year, identified by NHS number.  The date of surgical operation was 
recorded for every patient and this was used with the date of death from ONS to 
identify deaths within 30 days of operation. In the 2008-09 audit the initial 
Canisc file contained 61 deaths. Validation against ONS identified a further 7 
cases, giving a mortality rate of 4.6%. The progressive fall in mortality during 8 
audit years is shown in Figure 7. 
 

Figure 7 Falling postoperative mortality during the history of the Welsh Bowel 
Cancer Audit 

 

 
 
The mortality rate for each MDT is given as risk adjusted data in Figure 8. The 
control chart, also known as a funnel plot, is a graphical method, which uses 
control limits for detecting outlying performance (originally used for out of 
range tolerance in a manufactured product).  It provides an early warning when 
performance is approaching “statistical significance” in comparison with the 
mean. An exact binomial distribution is used to construct control limits (90%, 
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95%, and 99% confidence intervals) around the mean operative mortality for the 
study population. These control limits indicate whether a particular centre’s 
operative mortality differs from the mean at 10%, 5%, and 1% significance 
levels. The statistical methodology is described I BMJ 2003 327 1196-1201. 
 
This control chart displays mortality (%) on the vertical axis and case volume on 
the horizontal axis.  Confidence intervals are set at 90%, 95% and 99%, 
represented by the curved lines.  The intervals are derived from the study 
population mean mortality.  Individual units’ mortality rate are plotted and 
viewed in the context of national figures. A similar technique is used to present 
CMI data (Figure 17).   
 

Figure 8  Mortality control chart risk-adjusted postoperative death rates 
 

 
MDT identifier MDT 

1 Ysbyty Gwynedd 
2 Ysbyty Glan Clwyd 
3 Ysbyty Maelor Wrecsam 
4 Princess of Wales & Neath Port Talbot Hospital 
5 Singleton and Morriston Hospital 
6 West Wales General and Prince Philip Hospital 
7 Withybush General Hospital 
8 Bronglais  
9 Nevill Hall Hospital  

10 Royal Gwent Hospital 
11 Llandough Hospital and University Hospital of Wales 
12 Royal Glamorgan Hospital 
13 Prince Charles Hospital 

 

 

12
3

4

56
7

8 9 10 11

12

13

0

5

10

15

20

25

30

35

0 50 100 150 200

M
o

rt
a

li
ty

 R
a

te
 (

%
)

Case Volume

90%CI 95%CI 99%CI pop MR AdjMR



Cancer Services Co-ordinating Group 5th Wales Bowel Cancer Audit Report  
July 2010 

 

 23 

Operation type and operative mortality 
 
There were 1480 primary surgical procedures that involved a general 
anaesthetic. There is a difference in the mortality rate following laparoscopic 
(0.6%) compared with open (5.7%) surgery.  However, the lack of emergencies 
in the laparoscopic group and differing co-morbidities in the two groups are 
likely confounding factors. 
 

Length of postoperative stay 
 
This is calculated by measuring the interval in days between date of operation 
and date of death or discharge and a further fall is recorded for 2008-09 (Figure 
9).  
 
 

Figure 9 Change in length of stay during sequential audits, scale in postoperative 
days 

 

 
 
The median length of stay for each MDT is given in Figure 10.  This appears to 
show marked differences between trusts, however these differences are 
minimised by expressing the data on a box plot chart, which includes the 
interquartile range (Figure 11).  
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Figure 10 Median length of stay in days after surgery. 
 

 
 

 

Figure 11 Further detail of the length of stay in days after surgery 

 
In Figure 11, the blue boxes represent the inter quartile range.  The black line 
represents the median, the whisker representing the range, with the dots 
representing outliers (more than one and a half times the IQR.) In this figure 
graph values over 30 days have not been displayed for the sake of clarity. 

0 2 4 6 8 10 12 14

Withybush General Hospital

Prince Charles Hospital

Ysbyty Maelor Wrexham

Princess of Wales

Swansea

Royal Gwent Hospital

Ysbyty Glan Clwyd

Cardiff

Royal Glamorgan Hospital

Ysbyty Gwynedd

Nevill Hall Hospital

West Wales General & Prince Philip

Bronglais General Hospital

ALL-WALES



Cancer Services Co-ordinating Group 5th Wales Bowel Cancer Audit Report  
July 2010 

 

 25 

Direct comparison between MDTs is also confounded by variables such as age 
(Figure12) and surgical mode (Figure13). 
 

Figure 12 Effect of age on length of stay 
 

 
Key: Significance calculated using Kruskal – Wallis H test = 50.875, p<0.001 

 
 

Figure 13 Effect of mode of surgery on Length of stay 
 

 
Key: Significance calculated using Whitney U Test = 128452, p<0.001 

 
 

Lymph node harvest 
NICE recommends that in patients with colon cancer who are treated with 
curative intent, 12 or more nodes should normally be examined; if the median 
number is consistently below 12, the surgeon and the histopathologist should 
discuss their techniques.  There has been a progressive increase in the proportion 
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of cases in Wales where the lymph node harvest has met this standard (Figure 
14).  Lymph node harvest for individual MDTs are shown in Figure 15, which 
shows the harvest rate for individual teams and includes 3 consecutive years’ 
data.  Eleven of 13 Welsh trusts (84%) currently meet the NICE standard of ≥12.  
This matches the NBOCAP level of 79%. 
 

Figure 14 All Wales data of the proportion of cases with lymph node harvest ≥12 
nodes over four consecutive audit years 

 

 
 
 
 
Examination of a minimum of 12 lymph nodes is a CSCG bowel cancer clinical 
indicator.  Two MDTs do not currently achieve this (Figure15).  There is evidence 
that patients staged as Dukes’ A and B based on examination of less than 12 
nodes have significantly reduced survival (Norwood et al, Colorectal Disease vol 
12 April 2010 pp304-311). 
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Figure 15: 3-year data on lymph node harvest.  The top light shade bar represents 
2006/7, middle intermediate shade bar 2007/8 and the bottom 2008/9 

 

 
 

 
Operations for rectal cancer 
 
There were 628 cases of rectal cancer in the audit of whom 398 (63%) 
underwent removal of the tumour including 5 polypectomies and 4 resections 
from a group of ‘other operations”.  The procedures carried out for rectal cancer 
are shown in Table 14 . 
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Table 14 Surgical procedures carried out for rectal cancer 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
NICE guidance states that APE (abdominoperineal excision) rates should be kept 
to a minimum to reduce the frequency of permanent stomas.  This has lead to the 
suggestion that permanent stoma rate should reflect the quality of surgical care.  
However, the decision to carry out an APE is based on many tumour and patient 
factors, such as height of the tumour above the dentate line and preoperative 
sphincter function.  The former is reported poorly in the Wales and NBOCAP 
audits and the latter is not recorded. Without these critical variables inter-unit 
variation may not reflect true variations in quality of care. 
 
In the NBOCAP report (2009) APE rate is calculated by the formula 
 

APE rate = n APE/ n all major rectal resections 
 

The all–Wales APE rate in 2008-09 was  
 

136/379 = 35.8% 
 

This compares with a rate of 20.3% for English and Welsh trusts in the NBOCAP 
report (cases 2006-08) with a very wide variation across the cancer networks. 
 
It has been suggested that reporting the permanent stoma rate may be a more 
relevant quality measure.  This would include permanent stomas which may be a 
consequence of a Hartmann’s procedure as many of these cases are not reversed, 
especially when this operation has been carried out post-radiotherapy for rectal 
cancer.  Stoma rate can, therefore, be calculated from the formula  
 
stoma rate = n APE + n Hartmann’s + proctocolectomy + stoma only/ n all rectal 

operations 
 

The all-Wales stoma rate for 2008-09 was 
 

134+32+ 5 +53/ 465= 48.2% 

 
 

Operation n 
cases 

% 

1 Anterior resection 210 45.2 
2 APE 136 29.3 
3 Hartmann’s 33 7.1 
4 TART 8 1.7 
5 Total excision of colon and rectum 11 2.4 
6 TEMS 0  
7 Stoma only – ileostomy 9 2.0 
8 Stoma only – colostomy 46 9.9 
9 Other 11 2.4 
 Total  464 100 
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The NBOCAP rate in 2007-08 was 36% for English and Welsh trusts and the 
Leeds group have recently published a rate of 33.8% in the Northern and 
Yorkshire regions calculated from HES data3. 
 

Circumferential margin involvement (CMI) in rectal cancer 
 
Involvement of the non-peritonealised circumferential resection margin of the 
rectum is predictive of local recurrence and survival.  When the minimum 
distance between the tumour and the mesorectal fascial plane is ≤ 1 mm the CM 
is defined as Involved.  This item is generally considered a marker of quality of 
MDT care including decisions about preoperative radiotherapy and surgical 
technique. 
 

Figure 16 The percentage of cases with positive circumferential margins 
 

 
Key: Colours indicate the data quality. No data bar indicates all reported cases were negative.  

 
The method for margin assessment is given in the Royal College of Pathologists 
publication, www.rcpath.org/resources/pdf/G049-ColorectalDataset-Sep07.pdf.  
Canisc contains the field excision margin (circumferential), margin involved or 
margin not involved to record whether the margin in clear of tumour.  This item 
is not well reported by some MDTs in the audit with > 80% data reporting by just 
over 50%. (Figure 16).    With small case numbers, percentage differences may 
appear spuriously large and confidence intervals are wide.  Future audit reports 
will, therefore, show 3-years’ cumulative data.  The results below, for the current 
audit year are in a control chart format with 95% and 99% confidence intervals 
(Figure 17).  The value colour indicates data quality according to traffic light 
convention as described previously. There is no national guidance on the 
recommended standard for this value although as reference the surgery only 
group in the recent CR07 trial had a CMI rate of 12% (The Lancet, Volume 373, 

                                                 
3
 Low abdomino-perineal excision rates are associated with high workload surgeons and lower 

tumour height. Is further specialisation needed? Colorectal Dis. 2010 Mar 13. [Epub ahead of 
print] Morris E, Finan P, Quirke P, et al 
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Issue 9666, Pages 811 - 820, 7 March 2009).  Improved levels of data 
completeness are required before this item can be relied on as a comparative 
marker of quality of service provision in the audit.  On the available data all 
Welsh MDTs results are within the 95% confidence intervals. 

 
Figure 17 Funnel plot of elective resected cases that are CMI positive in 1 year 
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reported) 
 Nevill Hall Hospital (no data point as results included with Royal Gwent in previous years 

and zero CMI in 2008-09 based on reported data of single case) 
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10 Royal Glamorgan Hospital 
11 Prince Charles Hospital 

 
Effect of operation type on CMI 
 
APE has been shown to be associated with an increased CMI compared with 
anterior resection. Table 15 shows all-Wales data and should be interpreted in 
the knowledge that in 28% of cases CMI data was missing. 
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Table 15: CMI rate compared with anterior resection, APE and Hartmann’s with 

data referring only to cases where CMI was recorded 
 
Operation N cases n CMI +ve % CMI +ve 
Anterior resection 140 10 7.1 
APE 96 13 13.5 
Hartmann’s 21 2 9.5 
  
 

Preoperative radiotherapy for rectal cancer 
 
It has been established by prospective randomised trials that preoperative 
radiotherapy is associated with decreased local recurrence and improved 
survival of patients with rectal cancer.  However the need for this treatment 
modality has been challenged when high quality total mesorectal excision 
surgery is carried out.   
 
Data on the use of preoperative radiotherapy in Wales is complete (no missing 
values) for the patients who had elective major abdominal resection of their 
rectal cancer between April 2008 and March 2009.  There is a wide variation 
among MDTs in the use of radiotherapy, which appears to be dependent, in part 
at least, to cancer network (Figure 18).   
 

Figure 18 Use of preoperative radiotherapy for rectal cancer by Welsh MDTs and 
cancer networks 
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From the data in Figure 18 there appears to be no consensus regarding the use of 
preoperative radiotherapy, an uncertainty that is reflected elsewhere in the UK 
by a recent report of the current practice amongst consultant members of the 
Association of Coloproctology of Great Britain and Ireland (Colorectal Dis. 2008 

May; 10(4): 357-62.).   

 

Compliance with the CSCG clinical indicators 
 

Clinical indicators are measurable aspects of care, used to define best practice.  
They are either evidence-based or reflect consensus opinion.  The CSCG Advisory 
Groups have agreed clinical indicators for markers for overall quality of care. In 
January 2008, the Bowel Cancer Steering Group confirmed six clinical indicators, 
of which four refer to process of care (1-4 below) and two to outcomes (5-6 
below). 
 
1. All elective cases seen by specialist nurse before surgery. 
2. Review by MDT of all cases. 
3. Abdominal CT scan before surgery in all cases (elective and emergency). 
4. Pelvic MRI scan (or EUS) carried out before all elective rectal cancer 

resections. 
5. Report the presence or absence of non-peritonealised (circumferential) 

margin involvement in all rectal cancer resections (except local resections).  
6. The mean number of lymph nodes examined in resection specimens for 

colorectal cancer should be 12 (except local resections). 
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Each indicator can be derived from Canisc and the results for the current audit 
period are shown in Table 16, below, which shows attainment, by each MDT, of 
the 6 indicators based on information entered into Canisc.  The quality of data in 
this Table depends on data entry into Canisc by the MDT and a X grade should be 
interpreted in conjunction with the DQ shown in Table 17, below.  It is possible 
that some trusts showing a X do so because of poor quality data reporting by the 
MDT rather than not meeting the standard. Compliance is based on reported 
cases, missing data is  taken into account (see Table 15). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 16: Summary of compliance with the six CSCG clinical indicators for bowel 
cancer.  

 

Trust 
MDT 

review 

Seen by 
Specialist 

Nurse 

CT 
reported 

CRM 
Reported 

Nodes 
reported 

MRI 
reported 

Ysbyty Glan Clwyd       

Ysbyty Gwynedd      X 
Ysbyty Wrecsam Maelor       

Princess of Wales      X 
West Wales General and  
Prince Phillip 

   X X X 

Bronglais General Hospital    X  X 
Withybush General Hospital       

Swansea  X    X 
Cardiff & Vale  X  X   

Nevill Hall X X X X  X 
Royal Gwent Hospital  X  X  X 
Prince Charles Hospital   X X  X 
Royal Glamorgan Hospital     X  
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 Key:  indicator met in >80% of cases ; X indicator met in <80%  

 
 

Table 17: Data quality for the CSCG clinical indicators 
 
 
 
 
 
 
 
 

APPENDICES 
APPENDIX I 

 
American Society of Anesthesiologists (ASA) grade is the most commonly used 
co-morbidity grading system. 
 

ASA Grade Physical status 
ASA I 

 
Healthy patient 

ASA II Mild systemic disease with no functional limitation - for 
example, controlled hypertension 

ASA III Severe systemic disease with definite functional limitation - 
for example, chronic obstructive pulmonary disease 

ASA IV Severe systemic disease that is a constant threat to life - for 
example, unstable angina 

ASA V Moribund patient who is not expected to survive for 24 
hours with or without surgery - for example, with a 
ruptured abdominal aortic aneurysm 

MDT MDT 
review 

Seen 
by Sp. 
nurse 

CT 
done 

CMI 
reported 

Nodes 
reported 

Ysbyty Glan Clwyd      
Ysbyty Gwynedd      

Ysbyty Wrecsam Maelor      
Princess of Wales      
West Wales General and 
Prince Phillip 

     

Bronglais General Hospital      
Withybush General Hospital      

Swansea      

Cardiff & Vale      
Nevill Hall      

Royal Gwent Hospital      
Prince Charles Hospital      

Royal Glamorgan Hospital      
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APPENDIX II 
National Confidential Enquiry into Patient Outcome and Death (NCEPOD) Classification 
of Interventions, December 2004 
 

Value Timing of surgery Notes 

Immediate (previously 
termed emergency) 

Immediate (Life, limb or 
organ saving intervention) 

Resuscitation simultaneous 
with surgical treatment. 
The target time to theatre is 
within minutes of decision 
taken to operate 

Urgent Intervention within 24 
hours 

The target time to theatre is 
within 24 hours of decision 
to operate and normally 
once resuscitation is 
complete. 

Expedited (previously 
termed scheduled) 

Expedited (Stable patient 
requiring early 
intervention for a condition 
that is not an immediate 
threat to life, limb or organ 
survival) 

The target time to theatre is 
within days of decision to 
operate. 

Elective Elective (Surgical 
procedure planned or 
booked in advance of 
routine admission to 
hospital) 

 

 
 
 

APPENDIX III 
MDT action plan toolkit for use in conjunction with the Wales 2010 Bowel 
Cancer Audit Report by an MDT at its annual audit meeting. 
 

Recommendation Suggested action 
Who owns 
the action? 

Date 
action 
agreed 

Date 
action in 

place 
General action 
1. Annual in house 

meeting by MDT to 
review its results in 
the context of the 
Wales Bowel Cancer 
Audit 

Annual MDT meeting with 
focus on Wales Audit Report  

MDT Lead 
and co-
ordinator 

  

2. Identify 
queries/anomalies/ 
items of interest on 
trust activity from 
the Wales Bowel 
Cancer Report 

Set up local audit to answer 
queries etc 

MDT   

Process of care and information 
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3. All patients 
diagnosed with 
bowel cancer are 
registered in Canisc 
and discussed at 
MDT 

Copy pathology and radiology 
reports to colorectal MDT co-
ordinator, medical secretary 
to copy letters referring to 
bowel cancer (new patients 
and follow up) to MDT co-
ordinator. 

Radiology 
and 
pathology 
departments 
Surgical 
secretaries 
MDT 
coordinator 

  

4. All patients are seen 
by clinical nurse 
specialist (CNS) 

Medical secretary to copy 
clinic letter of all new 
colorectal cancer patients to 
CNS 

Medical 
secretary 
CNS 

  

5. Improve Surgical 
information in 
Canisc 

Surgeon is appropriate 
person to record key surgical 
information on available 
proforma, preferably in 
theatre and immediately on 
completion of the operation.  
Information on proforma 
entered into Canisc by MDT 
co-ordinator 

Surgeon 
MDT 
coordinator 

  

6. Focus on 4 rectal 
cancer data items 
required in Canisc 

Identify data items 1.MRI 
scan result; 2.height of 
tumour above dentate line; 
3.preoperative radiotherapy; 
4. CMI positivity 

MDT 
pathologist 

  

7. Improve Pathology 
Information 

Copy of all bowel cancer 
pathology reports to MDT 
coordinator. 
Use RCPath template for 
reporting  
Report queries to be resolved 
at MDT meeting   
specimens, agree and record 
this result at the MDT 
meeting.  
 

MDT Chair 
Pathologist 

  

Outcomes 
8. Review clinical 

details of all 
postoperative 
deaths (list available 
from Canisc) 

Audit clinical pathway for 
managing emergency surgery 
cases and the availability of 
optimal staff and facilities. 

MDT lead 
surgeon 

  

9. CMI involvement in 
rectal cancer 
resection specimens 

Review of decision making 
regards preoperative 
neoadjuvant therapy, 
technical difficulties at 
operation and MDT decision 
making 

MDT   

10. Lymph node harvest 
 

 

Review of nodal harvest in 
resection specimens 

MDT   

11. Stoma rate 
 

Review of APE rate in relation 
to GUT paper 

MDT   

12. Length of stay Review case-note of patients 
with LOS greater than 95th 
centile which is 37 days. 

MDT   

 



Cancer Services Co-ordinating Group 5th Wales Bowel Cancer Audit Report  
July 2010 

 

 37 

 
 
 
 
 


