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Conclusion :

Les patients opérés de cancers colorectaux par voie coelioscopique le vendredi ont un risque de complications plus élevé que ceux opérés plus tôt dans la semaine.

Introduction

In the past decade, studies have shown a pattern for patients according to the day they undergo surgery, called the "weekday effect," that describes a trend in worst outcomes for patients who undergo surgery on Fridays, compared to those who undergo surgery earlier in the week. Studies have shown that patients who undergo surgery on Friday had a higher mortality rate [START_REF] Vohra | Influence of day of surgery on mortality following elective colorectal resections[END_REF][START_REF] Zare | Mortality after nonemergent major surgery performed on Friday versus Monday through Wednesday[END_REF][START_REF] Aylin | Day of week of procedure and 30 day mortality for elective surgery: retrospective analysis of hospital episode statistics[END_REF], and a longer length of hospital stay [START_REF] Nason | The impact of day of surgery on the length of stay for major urological procedures[END_REF]. In England, Aylin and al. found a 44% higher mortality rate if an elective procedure was performed on Fridays as well as 30% for colorectal excision [START_REF] Aylin | Day of week of procedure and 30 day mortality for elective surgery: retrospective analysis of hospital episode statistics[END_REF]. In another British study focusing on colorectal procedures, Vohra and al. showed an increase in mortality at 30 days, 90 days, and 1 year for patients who underwent surgery on a Friday [START_REF] Vohra | Influence of day of surgery on mortality following elective colorectal resections[END_REF]. The main hypothesis to explain these results is the poorer quality of care on the weekends, with reduced medical and nursing staff [START_REF] Ricciardi | Is the presence of medical trainees associated with increased mortality with weekend admission?[END_REF].

To the best of our knowledge, the influence of day of surgery has never been studied in French hospitals. The aim of this study was to analyse the effect of day of surgery on postoperative complications in patients undergoing colorectal resection for cancer.

Material and methods

Here we performed a retrospective review of all consecutive patients who underwent laparoscopic resection for colorectal cancer or precancerous lesion between January 2005 and December 2016 in our teaching hospital. Patients were identified through the institution's database.

Inclusion criteria were adult patients presenting with colonic or rectal adenocarcinoma or adenoma in whom a laparoscopic colorectal resection was performed. Patients with factors that would impact the surgical strategy or the post-operative course, such as ulcerative colitis, hereditary cancer, abdomino-perineal resection, Hartmann's procedure, emergency surgeries, multiple localizations, palliative resection without lymphadenectomy, delayed coloanal anastomosis or recurrence, were excluded from the study. We also excluded all patients who underwent open surgery to ensure a more homogenous cohort.

Patient's characteristics included sex, age, body mass index, comorbidities, medications, American Society of Anaesthesiologists (ASA) score, and haemoglobin level.

Length of hospital stay and operating time were reported. For all patients, operative and pathological reports were retrieved to confirm that they met the inclusion criteria.

Localization of the lesions was classified in 4 groups according to surgical resection type: "right colon" for right hemicolectomies, "left colon" for left hemicolectomies or left segmental colectomies, "rectosigmoid" for rectosigmoid resections, and "rectum" for proctectomies.

The procedures were performed by 21 surgeons for a mean 5 per surgeon (range, 1-238). Fourteen of the surgeons worked in our department as fellows during the study period and were distinguished from the senior surgeons.

Post-operative data included 90-day morbidity, mortality, readmission, and reintervention. Overall survival (OS) and disease-free survival (DFS) rates after surgery were retrieved from the patients' charts. Complications were classified according to Clavien-Dindo classification [START_REF] Dindo | Classification of surgical complications: A new proposal with evaluation in a cohort of 6336 patients and results of a survey[END_REF] into surgical complications such as anastomosis leakage, deep abscess, peritonitis, ileus, wound abscess, or hematoma and medical complications such as pneumonia, urinary tract infection, acute renal failure, cardiac event, thromboembolism event, and haemorrhage requiring blood transfusion. Anastomosis leakage, the presence of a deep collection, and peritonitis were defined by detection through a computed tomography scan or operative findings when a reoperation was required. Anastomotic leakage and abscesses medically managed with antibiotics were included. Ileus was defined as the need for a gastric tube placement. Medical complications were included if they were confirmed by objective diagnostic criteria (radiological or laboratory) and required additional treatment. The requirement of reoperation was reported. We differentiated surgical reoperations and radiological drainage or endoscopy.

The primary endpoint for this analysis was 90-day overall complications. Secondary endpoints were 90-day mortality, length of hospital stay, operative time, conversion to laparotomy, readmission, re-intervention, number of lymph nodes retrieved on pathology analyses, OS, and DFS.

The study was conducted in accordance with the principles of the Declaration of Helsinki. According to the recommendations relative to the steps and means to be used for evaluation and diffusion of technique in surgery, submission to a Committee for the Protection of Individuals was not necessary.

Statistical analysis

Data were analysed using Stata®15. The results are given as percentage, mean, and range. Univariate analyses were performed using the Chi square or Pearson test, Fisher's test if needed, and one-way analysis of variance or Wilcoxon rank test if needed. Multivariate logistic regression was used to assess whether 90-day morbidity was related to variables that were significant or of borderline significance on univariate analysis (p < 0.10). The odds of OS and DFS were calculated using the Kaplan-Meier method. Comparison of survivor functions was performed using the log-rank test. P values < 0.05 were considered significant.

Results

Population cohort

Between January 1, 2005 and December 31, 2016, 992 patients underwent colorectal resection for adenocarcinomas or adenomas in our centre. After going back to the chart, 18 were treated for illness unrelated to our study (7 benign lesions, 4 neuroendocrine tumours, 3 carcinoid tumours, 2 metastases from an extra-digestive cancer, 1 gastrointestinal stromal tumour, and 1 mucinous tumour). Among the 974 remaining patients, 439 underwent open surgery and were excluded from the study. Of the 535 remaining patients, 121 met at least one of the exclusion criteria, leaving 414 patients for the analysis, among whom 82 (19.2%) underwent surgery on a Friday (Fig. 1). 1. Populations in the two groups were comparable in terms of demographics, tumour localization, and operative management. In the Friday group, there were more smokers (24.4% vs 12.3%; p = 0.006), more patients with liver disease history (11% vs 4.8%; p = 0.036), and fewer patients on blood thinners (4.9% vs 16%; p = 0.009).

Primary endpoint

The overall 90-day complications rate in our study was 44.2% (41.6% for patients who underwent surgery between Monday and Thursday, 54.9% for those who underwent surgery on a Friday; p = 0.03). Severe complications (grade ≥ 3 according to Clavien-Dindo classification) occurred in 48 (14.5%) and 14 (17.1%) cases, respectively; p = 0.55 (Table 2).

Sixty-eight patients (16.4%) were diagnosed with anastomosis leakage or deep collection; 16.0% and 18.3%, respectively; p = 0.61. Among them, 38 (9.2%) required more than medical treatment: surgery for 25, radiological or endoscopic drainage for 8, and both for 5. The re-intervention rates were similar between groups (12.9% vs 13.0%; p = 0.91). There was no intergroup difference in terms of surgical complications (35.2 vs 39.0%; p = 0.52).

Medical complications occurred more often in patients who underwent surgery on Fridays (19.9% vs 34.1%; p = 0.006). Respiratory infections were almost three times more likely to occur (3.6% vs 11.0%; p = 0.007), while cardiac events were twice as likely to occur (4.2% vs 9.8%; p = 0.04). Acute renal failure also occurred more frequently in those patients, although the difference was non-significant. 

Secondary endpoints

Eight patients (1.9%) died during the 90-day post-operative period, with a mean of occurrence of 28.5 days (range ). No statistically significant intergroup difference was noted (1.5% vs 3.7%; p = 0.19).

The mean length of stay was similar between the groups (12.6 days vs 13.3 days; p = 0.59). The readmission rate was also comparable between groups (11.7% vs 11.0%; p = 0.84). Regarding the histological analysis, patients with adenomas or adenocarcinomas in situ were half as likely to be in the Friday group (6% vs 3.7%), while more than two times more patients with stage 4 adenocarcinoma underwent surgery on Friday (7.5% vs 17.1%). However, the difference was not significant (p = 0.06). There was no statistically significant difference in numbers of free margin resections or number of lymph nodes retrieved on lymphadenectomy (Table 3).

Monday to

On multivariate analysis, 90-day complications were seen more frequently in male patients (OR, 1.81; 95% CI, 1.17 -2.79; p = 0.007) and patients who underwent surgery on Fridays (OR, 1.72; 95% CI, 1.02 -2.90; p = 0.04) (Table 4). 

Discussion

In this retrospective study of all laparoscopic colorectal resections for adenocarcinoma and adenoma performed in a single institution, we found that the risk of post-operative complications in the 90-day post-operative period was significantly higher if the procedure was performed on Fridays compared to Mondays to Thursdays.

Those results were consistent with previous studies, reporting a "weekday effect" for general [START_REF] Zare | Mortality after nonemergent major surgery performed on Friday versus Monday through Wednesday[END_REF] or colorectal [START_REF] Vohra | Influence of day of surgery on mortality following elective colorectal resections[END_REF][START_REF] Aylin | Day of week of procedure and 30 day mortality for elective surgery: retrospective analysis of hospital episode statistics[END_REF] surgeries. Vohra et al. [START_REF] Vohra | Influence of day of surgery on mortality following elective colorectal resections[END_REF] showed a higher mortality rate in patients who underwent colorectal resections on Fridays. The weakness of their analysis came from the use of a national administrative database, which limited the matching of patients on the available preoperative factors. Unlike their study, we conducted a single-centre analysis.

Although our small sample did not permit us to conclude about 90-day mortality due to the small number of patients, we were able to more precisely analyse the reasons for post-operative complications.

We found that the difference in overall morbidity was mainly due to the higher rate of pulmonary infections and post-operative cardiac events. The organization of our department is such that the presence of medical and paramedical staff is reduced on week-ends. Thus, only two surgeons and two residents manage more than 70 patients on Saturdays and Sundays.

Furthermore, no physiotherapists are available on the week-ends except for emergencies like respiratory failure. In the era of enhanced recovery after surgery, the importance of early mobilization is well established to reduce respiratory and cardiovascular complications after colorectal surgery [START_REF] Greco | Enhanced recovery program in colorectal surgery: A meta-analysis of randomized controlled trials[END_REF][START_REF] Jurt | Respiratory complications after colorectal surgery: Avoidable or fate?[END_REF][START_REF] Henriksen | Enforced mobilization, early oral feeding, and balanced analgesia improve convalescence after colorectal surgery[END_REF][START_REF] Houborg | Postoperative physical training following colorectal surgery: A randomised, placebo-controlled study[END_REF]. An early rehabilitation program was generalized in our department in 2012. Since our analysis went back to 2005, it would have been interesting to distinguish between the two periods of time to study the part played by the generalization of these programs and the lack of staff to enforce them.

On multivariate analysis, male sex was associated with an increased risk of complications. This result correlates with that of Kirchhoff et al. study on postoperative complications after an elective laparoscopic colorectal procedure [START_REF] Kirchhoff | A Multivariate analysis of potential risk factors for intra-and postoperative complications in 1316 elective laparoscopic colorectal procedures[END_REF]. We have no clear explanation for this finding.

The overall morbidity rate in our study was 44.2%. Of these patients, 15% were classified as grade ≥ 3 according to Clavien-Dindo classification [START_REF] Dindo | Classification of surgical complications: A new proposal with evaluation in a cohort of 6336 patients and results of a survey[END_REF]. Anastomotic leak and deep collection occurred in 16.4% of patients. The morbidity rate in the literature for laparoscopic colorectal surgery is 6-35% [START_REF] Schwenk | Short term benefits for laparoscopic colorectal resection[END_REF][START_REF] Brown | The impact of postoperative complications on long-term quality of life after curative colorectal cancer surgery[END_REF]. The rate of severe complications in our study was comparable to that in the literature. Our high complication rate is explained by the number of minor complications considered in the statistical analysis, which was permitted by the small cohort and individual file review.

The mortality rate was 1.9%, which is consistent with the mortality rate reported in the published literature [START_REF] Kirchhoff | A Multivariate analysis of potential risk factors for intra-and postoperative complications in 1316 elective laparoscopic colorectal procedures[END_REF][START_REF] Panis | Mortality after colorectal cancer surgery: A French survey of more than 84,000 patients[END_REF][START_REF] Teloken | Analysis of mortality in colorectal surgery in the Bi-National Colorectal Cancer Audit[END_REF]. There were no intergroup differences in term of surgical complications.

We were unable to predict an effect of the day of surgery on OS or DFS despite a mean follow-up of almost 3 years. The absence of a difference in OS contradicts the results reported by Vohra et al. [START_REF] Vohra | Influence of day of surgery on mortality following elective colorectal resections[END_REF] in which the 1-year mortality OR for patients who underwent surgery on Fridays was 1.10 compared with those who underwent surgery earlier in the week. However, the survival curves showed the same trend in the early follow-up period that disappeared over time. DFS did not seem to be influenced by day of surgery, a finding that was consistent with the absence of a difference in terms of oncological resection quality.

The differences in health care organizations between countries make it difficult to generalize our conclusions to other studies describing similar results. In our centre, like most others in France, a senior surgeon is always available, even on weekends, to help manage emergencies, including post-operative cases. This could explain the absence of an intergroup difference in surgical complications.

The limitations of this study were that some of the reported data were collected retrospectively and from a single center and involved a small number of patients. We tried to standardize our patient sample by limiting our study to laparoscopic procedures, but this could introduce bias since laparoscopic procedures were only introduced in our centre in the early 2000s. Thus, in 2005, only 25% of colorectal resections including all indications (emergencies, cytoreductive surgeries, recurrences) were performed laparoscopically, and this rate reached 67% in 2016. The learning curve may have biased the results as well since the number of procedures performed influenced the rate of complications [START_REF] Avital | Learning curve in laparoscopic colorectal surgery: our first 100 patients[END_REF]. Finally, one of our surgeons performed more than half of the procedures; this particular surgeon never performed operations on Wednesdays. D dd
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Table 1 .

 1 Patients characteristic

	Criteria	Monday to Thursday (n=332) Friday (n=82)	p-value
	Demographics			
	Age	68.3 [39 ; 93]	67.3 [42 ; 96]	0.49
	Male	189 (56.9%)	55 (67.1%)	0.09
	BMI	25.29 (n=328) [15,41 ; 46,30]	24.87 [15,24 ; 40,83] 0.48
	< 20	31 (9.3%)	9 (11%)	
	20-25	153 (45.8%)	36 (43.9%)	0.09
	³ 25	148 (43.7%)	37 (45.1%)	
	ASA score ³ 3	119 (35.8%)	30 (36.6%)	0.90
	Comorbidities			
	Tobacco	41 (12.3%)	20 (24.4%)	0.006
	Chronic lung disease	26 (7.8%)	12 (14.6%)	0.056
	High blood pressure	133 (40.1%)	33 (40.2%)	0.97
	Cardiopathy	65 (19.6%)	12 (14.6%)	0.30
	Stroke	21 (6.3%)	6 (7.3%)	0.74
	Vascular disease	27 (8.1%)	7 (8.5%)	0.90
	Thromboembolism history	23 (6.9%)	2 (2.4%)	0.12
	Diabetes	46 (13.9%)	16 (19.5%)	0.20
	Chronic renal failure	22 (6.6%)	5 (6.1%)	0.86
	Liver disease	16 (4.8%)	9 (11%)	0.036
	Previous abdominal surgery	157 (47.3%)	35 (42.7%)	0.45
	Pelvic irradiation	66 (19.9%)	17 (20.7%)	0.86
	Neoplasia	62 (18.7%)	11 (13.4%)	0.26
	Preoperative characteristics			
	Blood thinner	53 (16%)	4 (4.9%)	0.009
	Antiplatelet	52 (15.7%)	17 (20.7%)	0.27
	Anemia Hb < 120 g/L	165 (n=331) (49.7%)	44 (53.7%)	0.53
	Tumor characteristics			
	Right colon	101 (30.4%)	24 (29.3%)	0.84
	Left colon	33 (9.9%)	10 (12.2%)	0.55
	Recto sigmoid	120 (36.1%)	25 (30.5%)	0.33
	Rectum	78 (23.5%)	23 (28%)	0.39
	Neoadjuvant treatment	67 (20.2%)	20 (24.4%)	0.40
	Operative data			
	Senior surgeon	271 (81.6%)	64 (78%)	0.46
	Other resection or gesture	37 (11.1%)	10 (12.2%)	0.78

Table 2 .

 2 Post-operative data

Table 3 .

 3 Histological and oncological findings

		Monday to Thursday (n=332)	Friday (n=82)	p-value
	Tumor stage			
	Adenomas + Stage 0	20 (6.0%)	3 (3.7%)	
	Stage 1	81 (24.4%)	14 (17.1%)	
	Stage 2	113 (34%)	30 (36.6%)	0.06
	Stage 3	93 (28.0%)	21 (25.6%)	
	Stage 4	25 (7.5%)	14 (17.1%)	
	Surgical resection			
	Resection R1	13 (3.9%)	1 (1.2%)	0.23
	Number of lymph node 14.2 (n=330) [0 ; 70]	14.2 [0 ; 36]	1.00

The mean follow-up in our study was 35,9 months: 36,4 months in the Monday to Thursday group and 34,1 months in the Friday group (p = 0.49). During follow-up, 87 patients were diagnosed with recurrence of colorectal cancer (21%), 62 in the Monday to Thursday group (18.7%) and 25 in the Friday group (30.5%) with a mean occurrence of 16.1 months (range [2,2 ; 71,2]).

Mean OS was 30.2 months in the entire cohort, 31.8 months in the Monday to Thursday group, and 24.8 months in the Friday group (p = 0.40) (Fig. 2). Mean DFS was 31.7 months in the entire cohort, 30.4 months in the Monday to Thursday group, and 27.2 months in the Friday group (p = 0.70) (Fig. 3).