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Variability in the quality of rectal cancer care in public hospitals in Catalonia (Spain): clinical audit as a basis
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Aim: Clinical practice guidelines in cancer are a relevant component of Catalonian Cancer Strategy aimed at promoting equity of access to therapy and quality of cancer care. The colorectal cancer (CRC) guideline was first published in 2003 and subsequently updated in 2008. This study examined the quality of therapy administered to patients with rectal cancer in public hospitals in Catalonia (Spain) in 2005 and 2007, according to CRC guideline recommendations.

Methods:

We conducted a multicentre retrospective cohort study of patients who underwent curative-intent surgery for primary rectal cancer at Catalonian public hospitals in 2005 and 2007. Data were drawn from clinical records.

Results:

The study covered 1 831 patients with rectal cancer. Performance of total mesorectal excision (TME) was poorly reported by surgeons (46.4%) and pathologists (36.2%). Pre-operative radiotherapy was performed on 52% of stage-II and -III patients. Compared to high-caseload hospitals, those with a low caseload (≤11 cases/year) registered more Hartman's procedures, worse TME quality, a higher rate of post-operative complications and lower adherence to recommended pre-operative radio-chemotherapy.

Conclusions:

Reporting quality of care is essential for ascertaining current performance status and opportunities for improvement. In our case, there is a need for the quality of the information included in clinical records to be improved, and variability in adherence to guideline recommendations to be reduced. In view of the fact that heterogeneity in the quality of the health care process was linked to hospital caseload, the health authorities have decided to reorganise the provision of rectal cancer care.

Introduction

Colorectal cancer is the leading cancer in Europe, with the rectum being the anatomical site affected in approximately one third of all cases diagnosed. [START_REF] Ferlay | Estimates of cancer incidence and mortality in Europe in 2008[END_REF] In Catalonia, it is estimated that from 2005 to 2009 a total of 1120 and 589 new cases of rectal cancer were diagnosed among men and women respectively. [START_REF] Borràs | Cáncer Colorrectal[END_REF] In the period 1995-1999, the five-year relative survival rate for rectal cancer in this region was 54% in men and 51% in women, very similar to the European average. [START_REF] Ferlay | Estimates of cancer incidence and mortality in Europe in 2008[END_REF][START_REF] Sant | EUROCARE-4. Survival of cancer patients diagnosed in 1995-1999. Results and commentary[END_REF] Treatment of rectal cancer has changed significantly over the last two decades, with lack of local tumour control and/or development of metastasis being the main therapeutic targets. [START_REF] Valentini | Evidence and research in rectal cancer[END_REF] Since Heald published his first results on total mesorectal excision (TME), a surgical approach which allows for precise en bloc resection of the rectum, including the integral visceral mesentery, and which reduces local recurrence to under 10%, [START_REF] Heald | The mesorectum in rectal cancer surgery-the clue to pelvic recurrence?[END_REF][START_REF] Kapiteijn | Cooperative investigators of the DutchColoRectal Cancer Group. Impact of the introduction and training of total mesorectal excision on recurrence and survival in rectal cancer in The Netherlands[END_REF] TME has gradually become accepted as the standard technique. After the introduction of TME, several studies suggested that the outcome of rectal cancer patients was subject to surgeondependent variability, with the best results being obtained by "high-volume" surgeons; [START_REF] Martling | The surgeon as a prognostic factor after the introduction of total mesorectal excision in the treatment of rectal cancer[END_REF] and this, in turn, led to the question of whether similar differences might be seen when outcomes from hospitals with different caseloads were compared. The bulk of the evidence supported the notion that patients who underwent surgery for rectal cancer would obtain better results at higher-than at lower-volume hospitals; [START_REF] Ptok | Influence of hospital volume on the frequency of abdominoperineal resection and long-term oncological outcomes in low rectal cancer[END_REF][START_REF] Wibe | Effect of hospital caseload on long-term outcome after standardization of rectal cancer surgery at a national level[END_REF] and indeed, this was illustrated by the fact that centralisation of rectal cancer surgery in Sweden was associated with optimised results in terms of post-operative morbidity and mortality and cancer-specific outcomes. [START_REF] Dahlberg | Changing strategy for rectal cancer is associated with improved outcome[END_REF] More recently, the addition of preoperative radiotherapy or neoadjuvant chemoradiation to TME has also improved local control and survival outcomes. Further important predictive factors of local recurrence are: type of surgical intervention; involvement of the circumferential margin (CRM); and number of lymph nodes examined. [START_REF] Valentini | Evidence and research in rectal cancer[END_REF] To improve the quality of cancer care and promote equity of access to therapy in rectal cancer, clinical guidelines, were drawn up within the framework of the Catalonian Cancer Strategy Unit by clinicians with expertise in colorectal cancer and methodology. [START_REF] Walsh | Colorectal Cancer OncoGuia[END_REF] These recommendations were then included in colorectal cancer clinical practice guidelines which were published in 2003 and updated in 2008. The reason for drawing up such guidelines was not only to agree upon appropriate health care for rectal cancer patients, but also to ensure that what was known to be effective would be implemented in our health care service. Accordingly, an audit was made of all patients who underwent curative-intent surgery for rectal cancer at Catalonian public hospitals in 2005 or 2007, in order to measure adherence to guideline recommendations and compare the results for these two years.

Patients and methods

Study design

We conducted a multicentre, retrospective cohort study of patients who underwent primary curative-intent surgery for primary rectal cancer at all Catalonian public hospitals in 2005 and 2007. The reasons for specifically selecting these two years as the study period were: i) a period had to elapse between publication (2003) and assessment of adherence to guideline standards to allow time for implementation; ii) the two study periods had to be sufficiently far apart to allow for a measurable change in adherence; and, iii) the target period had to afford the possibility of assessing local recurrence at two years of surgery.

Patients

Using the Catalonian Hospital Discharge Minimum Basic Data Set (HDMBD), we first identified all patients who were discharged over the study period with diagnoses as per International Classification of Diseases-9th Revision (ICD-9) code 154 (all positions), and procedures as per ICD-9 codes 45.76, 46.1, 48.5 and 48.6 (all positions). Of this total, we then included patients shown on the medical records as having undergone surgery for primary rectal cancer with curative intent for the first time in 2005 or 2007 at any public hospital in Catalonia, and excluded patients who had undergone surgery with palliative intent.

Data retrieval

Data were sourced from medical records. To standardise data-collection, detailed information was collected using a purpose-designed structured form, accompanied by instructions containing pertinent definitions. A pilot test was conducted on both instruments. Data were collected on: patient characteristics; pre-surgical diagnosis; surgical and adjuvant treatments; and the pathology examination of the excised specimen. Follow-up time was defined as "surgery to date of death or last entry on the medical chart". Main outcome measures were post-operative complications, relapse and post-operative death (during hospitalisation related to the primary surgery). An external auditing team of purpose-trained healthcare professionals reviewed the clinical records and collected the data from February to June 2009. The study was formally approved by the Clinical Research Ethics Committee of the Bellvitge University Teaching Hospital.

Definitions

Surgical-anaesthetic risk was graded using the American Society of Anesthesiologists (ASA) score. Staging was based on TNM classification, 6 th edition, by combining pre-treatment clinical and pathological data, in line with the use of adjuvant treatment. Where patients had received pre-operative radiotherapy, pre-operative chemotherapy or both, the highest T, the highest N and the highest M were retrieved from pre-treatment clinical and pathological information: in all other cases, pathological data on T, N and M were used.

Furthermore, where M was missing from both sources of medical records, M0 was assumed for staging purposes.

Tumour site was categorised into five groups, according to distance from tumour to anal verge recorded in diagnostic procedures. In any case where several diagnostic procedures had been performed and more than one value appeared in the medical records, the value used was selected in the following descending order of priority: rigid rectoscopy; endorectal ultrasound; pelvic MRI; CT; digital rectal exam; flexible endoscopy. Performance of mesorectal excision was categorised as "reported" or "unreported" according to whether or not it had been recorded in the pathology or surgical report. Type of mesorectal excision was drawn from the surgical report and categorised as "partial" or "total". [START_REF] Quirke | Reporting colorectal cancer[END_REF] Assessment of the quality of mesorectal excision recorded in the pathology report was deemed "complete", "nearly complete" or "incomplete".

On the basis of the yearly volume of rectal cancer surgery performed over the study period, hospitals were divided into three categories, namely, low-volume (≤11 patients included in the study per year), intermediate-volume (12 to 30) and high-volume (>30).

Validation

The data collected were validated by holding individual meetings with each of the hospitals included in the study. Individual and overall data were presented by the research team and then discussed with a hospital clinician or management board member. In any case where text in the report was subsequently shown by the hospital to have been misinterpreted, only pathology data could be amended. Less than 0.5% of the data were changed as a result of this process.

Statistical analysis

The main demographic, clinical and health care process characteristics of the study population were expressed as median and range in the case of quantitative data, and as number of patients and percentage in the case of qualitative data. Proportions were compared by year of surgery and volume of patients using the chi-square and Fisher's exact tests, and quantitative data were compared using the ANOVA test. Logistic regression analysis was used to investigate the odds of postoperative mortality and complications by gender, age at surgery, ASA score, TNM stage, type of surgical operation, hospital caseload, urgency and period. Pvalues below 0.05 (two-sided) were deemed statistically significant. Statistical analyses were performed using the R software programme.

Results

Of the total of 2 320 potential candidates identified by the HDMBD, a review of the medical records showed that 1 831 patients from 51 public hospitals throughout Catalonia met the inclusion criteria. The most frequent cause of exclusion (47%) was extrarectal tumour site as shown in the pathology report. A description of the sample of patients by year of surgery can be seen in Tables 1 to 3, and a comparison of patient characteristics and quality criteria by hospital volume is shown in Table 4.

Surgery

Table 2 shows surgery-related parameters for all patients, with a comparison by year of surgery. Most patients underwent anterior resection (AR), a ratio that increased from 2005 to 2007, with a trend towards fewer abdominoperineal resections (APRs) and Hartmann's procedures. As hospital volume grew, there was a significant rise in the proportion of ARs and a fall in the proportion of APRs performed (Table 4)

Pathology

The pathology report on TME performance improved significantly from 2005 to 2007(Table 3). According to the pathology reports, performance of TMEs was recorded twice as often at high-volume hospitals than at low-and intermediate-volume hospitals (Table 4).

Neoadjuvant and adjuvant treatment for stages II and III

The most frequently reported therapeutic strategy was pre-operative chemoradiation, and indeed its use increased from 2005 to 2007 (Table 3). Comparison of the three hospital-volume groups (Table 4) showed statistically significant differences in the distribution of the various adjuvant schemes. At high-and intermediate-volume hospitals, 'pre-operative chemoradiation' followed by 'post-operative chemotherapy' was the most frequently reported adjuvant scheme. At low-volume hospitals, in contrast, non-use of adjuvant treatment was the most frequently reported attitude for stage-II or -III patients.

Postoperative complications

The proportion of patients with at least one reported post-operative complication was significantly higher among those who underwent Hartmann's procedures (51%) versus APRs (41%) or ARs (33%) (p<0.01), as was the occurrence of cardiovascular, non-surgical infectious or surgical post-operative complications. Patients who underwent an APR were more likely to develop at least one postoperative complication than those who underwent an AR (Table 5). The proportion, not only of cases with at least one post-operative complication, but also of overall surgical complications, was lower at intermediate-and highvolume hospitals (Table 4). Patients who underwent surgery at intermediate-or high-volume hospitals were less likely to present with post-operative complications than those who underwent surgery at low-volume hospitals (Table 5). No differences in the OR of postoperative complications were found by reference to year of surgery.

Postoperative mortality

Overall, 2.6% of the patients included in the study died after surgery during the post-operative hospital stay (median hospital stay = 11 days; range: 1-166). The highest OR of dying was observed among patients who underwent emergency versus elective surgery. Patients who underwent Hartmann's procedure displayed a higher OR of dying than those who underwent an AR. The OR of dying decreased in stage-II patients down to a minimum in stage-III patients compared to those in stages 0/I: 21% of patients who died during hospital stay had no defined stage (unclassified). No differences in the OR of dying were observed by hospital volume or by year of surgery.

Relapse

The crude local recurrence rate at 2 years was 4.5% and the crude distant recurrence rate at 2 years was 6.8%.

Discussion

This study has the advantage of having examined a large population-based cohort of rectal cancer patients. Patients who underwent this type of surgery in private practice in Catalonia accounted for 14% of all cases in 2005 (HDMBD), which indicates that our study's coverage is representative of the quality of the procedure among the study population. One limitation to be taken into account, however, is the fact that data were retrospectively retrieved from medical records. This aspect was addressed by equipping a trained team of professionals with purpose-designed instruments to ensure highly accurate data-collection from patients' medical charts. Furthermore, hospital results were individually presented to the respective participant hospitals, and the necessary feedback established to validate such results.

Data quality

The main results of this study point to the poor overall quality of the information available in clinical records, a somewhat surprising finding when compared to the standards set by the clinical guideline.

Neoadjuvant and adjuvant treatment

In terms of neoadjuvant treatment, the recommended "pre-operative combined chemo-radiation" or pre-operative radiotherapy is only reported in 50% of stage-II or -III patients. In this case, factors linked to non-compliance might be: advanced age; comorbidity; or refusal. [START_REF] Ayanian | Use of adjuvant chemotherapy and radiation therapy for colorectal cancer in a population-based cohort[END_REF][START_REF] Foster | How Does Older Age Influence Oncologists' Cancer Management? Oncologist[END_REF] This percentage is lower than the 68% reported by a Dutch study covering a similar group of patients and time frame (2000-2002), and should be targeted for improvement. [START_REF] Lemmens | Co-morbidity leads to altered treatment and worse survival of elderly patients with colorectal cancer[END_REF] 

Quality of surgery

Performance of TME in the study period was, not only poorly documented by surgeons themselves, but even more poorly documented by the pathologists who examined the surgical excision specimen. These results differ from the high proportion of TME (>90%) ascertained by other European studies, indicating a clear need for improvement, in order to have the relevant information for assessing the quality of the therapeutic procedure. In the context of Catalonia, the lack of TME reporting by surgeons can be assumed to be partly due to the fact that, nowadays, TME has come to be viewed by a good number of surgeons as being the standard technique and one that is implicit in rectal cancer surgery, so that there is no need to document it specifically. As a result, a standardised guideline-compliant surgical form has been distributed to all participating hospitals.

An unexpected finding was the surprisingly low proportion of TMEs documented in the pertinent pathology reports, despite this being recommended in the guideline. Reporting did, however, increase significantly from 2005 to 2007. In this connection, it is important to bear in mind that, since the concept of pathological auditing of surgical quality was first introduced by Quirke, there has been evidence to indicate its clinical value when it comes to predicting prognoses and guiding therapeutic decisions. [START_REF] Peeters | The TME trial after a median follow-up of 6 years: increased local control but no survival benefit in irradiated patients with resectable rectal carcinoma[END_REF] The dearth of pathologists specifically dedicated to colorectal cancer at many medium-sized and district hospitals may possibly go some way to explain this lack of TME assessment and/or reporting. This explanation is supported when lower-and high-volume hospitals are compared in terms of TME reporting.

Among the TMEs recorded, the proportion involving complete mesorectum was higher (63.9% vs. 56.6%) and that involving incomplete mesorectum was lower (13.0% vs. 23.9%) than the respective proportions reported by Nagtegaal et al. [START_REF] Nagtegaal | Macroscopic evaluation of rectal cancer resection specimen: clinical significance of the pathologist in quality control[END_REF] It should be noted here that these data refer solely to the subgroup of patients for whom quality of TME was assessed, and, furthermore, that data on the quality of the mesorectum were lacking in 12% of these cases.

There can no doubt that the lack of data on TME quality was a study limitation that restricted our analysis of the current quality of rectal cancer care. However, the fact that our crude local recurrence rate at 2 years was comparable to rates reported by other international studies from countries where TME has been implemented, leads us to believe that TMEs may have been performed in the majority of cases in our study setting. As we plan to conduct a second study, using data on patients who underwent surgery in 2010, and we believe that the standard surgical and pathology forms were both implemented during 2010, we should be able to obtain more complete pathological and surgical data on TME and analyse its quality and effect on local relapse.

Surgical volume

Finally, analysis of surgical rectal patients by caseload shows a clearly different pattern of care and quality of data when intermediate-and high-volume hospitals are compared to low-volume hospitals. Results for the latter group indicate more aggressive surgery, worse quality of TME, a higher rate of post-operative complications and lower adherence to the recommended pre-operative radiochemotherapy, in line with most of the literature analysing outcomes by hospital volume. [START_REF] Ptok | Influence of hospital volume on the frequency of abdominoperineal resection and long-term oncological outcomes in low rectal cancer[END_REF] There are differences in the quality of reported data by volume of hospital surgery, which are in agreement with differences in adherence to recommendations and other surgery-related quality criteria. These results would thus appear to support the relationship between quality of care and hospital volume.

Policy implications

In view of these results, the relevant question that now arises is whether something has to be done in organising provision of health care services for rectal cancer. Is enough known or is more information needed? The crucial issue here is to make recommendations on the matter of caseload volume. Although the bulk of the evidence supports the volume/outcome relationship, several aspects nonetheless call for further in-depth research, e.g., the precise cut-off point for defining a low-volume hospital, the role of hospital-versus surgeonvolume, and the relevant end-points for assessing this relationship. [START_REF] Hogan | Volume-outcome analysis in rectal cancer: a plea for enquiry, evidence and evolution[END_REF] While one option might be to insist on having more data, another could be to accept the difficulty of coping with inherent ambiguity in a practical manner and to apply a reasonable policy based on what is currently known. [START_REF] Sanderson | Complexity, 'practical rationality' and evidence based policy making[END_REF] Based on the data available, the Catalonian Health Service has decided to accept the difficulties involved in the latter option. Needless to say, the data reported above are not the best evidence on which to base decisions on the organisation of care, yet patients must be treated under acceptable conditions, even though they may not be optimal, and this should be the priority. As a group, low-volume hospitals are clearly performing worse than are the other hospitals. Moreover, organisational aspects are highly relevant in the case of a tumour with such a high degree of multidisciplinary involvement, and high-volume hospitals are better at coping with this approach. [START_REF] Gort | Actionable indicators for short and long term outcomes in rectal cancer[END_REF] Consequently, the referral of rectal cancer patients for surgery has been reorganised, with low-volume hospitals being invited by the health authorities to refer patients diagnosed with rectal cancer to higher-volume hospitals with better results. This measure will reduce the number of hospitals performing rectal surgery to 12.

In conclusion, this study is the first to assess the quality of a cancer therapy process by reference to a clinical practice guideline, among all patients receiving treatment in the public health sector in Catalonia (Spain). Reporting the quality of care is essential for ascertaining current performance status and opportunities for improvement. In our case, the quality of information included in clinical records should be targeted for improvement (as is now happening, thanks to several measures introduced by the health care services), and variability in guideline adherence should be reduced. Policy measures have been based on these data, and, in order to continue this line of assessment, a second quality assessment study is to be conducted in 2011 aimed at rectal cancer patients who underwent surgery in 2010. 

Table 6 .

 6 Post-operative complications, by type of operation

	Anterior		Hartmann´s	
	resection	APR	procedure	p
	n=1330	n=385	n=85	

Table 1 .

 1 Patient characteristics, by year of surgery

	Total	2005	2007	p
	n=1831	n=923	n=908	
	n	n	n	

Table 2 .

 2 Surgery-related parameters, by year of surgery

	Total	2005 2007	p
	n=1831 n=923 n=908
	n	n	n

Table 3 .

 3 Quality criteria of the therapeutic process, by year of surgery

	Total 2005 2007	p
	n=1831 n=923 n=908
	n	n	n

Table 4 .

 4 Patient characteristics and quality criteria, by hospital caseload volume

			≤11 cases / y 12-30 cases / y >30 cases / y	P
	n cases		n=284	n=669	n=878
	N hospitals		N=25	N=17	N=9
			n	n	n
	0 / I		49	95	99
	II		79	194	239
	III		109	278	405
	IV		16	60	60
	Missing *		31	42	75
	Distal rectum (0 -6 cm)		84	170	270
	Middle rectum (7 -11 cm)		89	222	262
	Proximal rectum (12 -16 cm)		54	129	158
	Rectum-sigma (≥ 17cm)		22	45	50
	Missing*		35	103	138
	Anterior resection (AR)		189	481	660
	Abdominoperineal resection (APR)		77	150	158
	Hartmann´s procedure		14	29	42
	Missing *		4	9	18
	CV complications		10	19	
	Infectious (non surgical) complications	21	38	61
	Surgical complications		81	142	180	0.02
	Wound abdominal infection		26	38	51
	Wound perineal infection (APR)	1	10	14	18
	Abscess		13	21	26
	Anastomotic leak (AR) 2		9	8	27
	Bleeding		13	24	32
	Total of cases with postoperative complications 3	120	222	303	0.02
	Reported		75	158	423	0.00
	No reported		207	506	445
	M. complete		26	96	297
	M. nearly complete		17	13	44
	M. incomplete		13	26	46
	Missing *		19	23	36
	Preoperative RT		0	11	13
	Preoperative RT/ChT		21	52	125
	Preoperative RT/				

ChT + postoperative ChT 38 154 264 Postoperative RT +/-postoperative ChT 48 94 51 ChT only 27 57 78 No adjuvant treatment 54 104 113 HOSPITAL VOLUME Staging Localization Surgical operation

  

		0.01
		0.35
		0.04
	Reported postoperative	
	complications	
	Mesorectal excision	
	(pathology report)	
	Quality of mesorectal	
	excision (pathology report)	0.00
	Neoadjuvant and adjuvant	
	treatment (Stages II and III)	
		<0.01
	Y= year; CV= cardiovascular; M= mesorectum; RT=radiotherapy; ChT=Chemotherapy	
	1. Only in abdominoperineal resections	
	2. Only in anterior resections	
	3. Cases with at least one post-operative complication	
	*No data found in the medical records	

Table 5 .

 5 Odds ratios of post-operative complications and of in-hospital mortality (multivariate logistic regression analysis)

	OR	95% CI	OR	95% CI

. Number of in-hospital deaths by stages: Stages 0/I: n = 11; Stage II: n = 11; Stage III: n = 11; Stage IV: n = 4; Unclassified stage = 10. *No data found in the medical records **p<0.05

According to TNM Classification of Malignant Tumours, 5 th edition. *No data found in the medical records
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