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BACKGROUND & AIMS:

Evidence regarding the association of dietary exposures with colorectal cancer (CRC) risk is not consistent with a few exceptions. Therefore, we conducted a diet-wide association study (DWAS) in the European Prospective Investigation into Cancer and Nutrition (EPIC) to evaluate the associations between several dietary exposures with CRC risk.

METHODS:

The association of 92 food and nutrient intakes with CRC risk was assessed in 386,792 participants, 5,069 of whom developed incident CRC. Correction for multiple comparisons was performed using the false discovery rate, and emerging associations were examined in the Netherlands Cohort Study (NLCS). Multiplicative gene-nutrient interactions were also tested in EPIC based on known CRC-associated loci.

RESULTS:

In EPIC, alcohol, liquor/spirits, wine, beer/cider, soft drinks, and pork were positively associated with CRC, whereas milk, cheese, calcium, phosphorus, magnesium, potassium, riboflavin, vitamin B6, beta-carotene, fruit, fibre, non-white bread, banana, and total protein intakes were inversely associated. Of these 20 associations, 13 were replicated in NLCS, for which a meta-analysis was performed, namely alcohol (summary HR per 1 SD increment in intake: 1.07; 95%CI:1.04-1.09), liquor/spirits (1.04; 1.02-1.06), wine (1.04;1.02-1.07), beer/cider (1.06;1.04-1.08), milk (0.95;0.93-0.98), cheese (0.96;0.94-0.99), calcium (0.93;0.90-0.95), phosphorus (0.92;0.90-0.95), magnesium (0.95;0.92-0.98), potassium (0.96;0.94-0.99), riboflavin (0.94;0.92-0.97), beta-carotene (0.96;0.93-0.98), and total protein (0.94;0.92-0.97). None of the gene-nutrient interactions were significant after adjustment for multiple comparisons.

CONCLUSIONS:

Our findings confirm a positive association for alcohol and an inverse association for dairy products and calcium with CRC risk, and also suggest a lower risk at higher dietary intakes of phosphorus, magnesium, potassium, riboflavin, beta-carotene and total protein. Colorectal cancer (CRC) is the third most common type of cancer worldwide with over 1.8 million new cases and over 800,000 deaths in 2018 1 . The incidence rates are higher in high income countries, but there has been a recent large increase in the rates in low-and middleincome countries potentially due to the "westernization" of these societies [START_REF] Bray | Global cancer statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA: a cancer journal for clinicians[END_REF] . Several aspects of the Western lifestyle such as obesity and lack of physical activity are well-established risk factors of CRC [START_REF] Kyrgiou | Adiposity and cancer at major anatomical sites: umbrella review of the literature[END_REF][START_REF] Rezende | Physical activity and cancer: an umbrella review of the literature including 22 major anatomical sites and 770 000 cancer cases[END_REF] , but evidence regarding diet, and in particular the association of specific foods and nutrients with CRC is not consistent, with a few exceptions 4 . The World Cancer Research Fund (WCRF) third Expert Report identified strong evidence that consuming processed meat, red meat, and alcohol increases risk of CRC, whereas consumption of wholegrains, foods containing dietary fibre, and dairy products lowers CRC risk 4 . Associations for other foods and nutrients and CRC risk exist, but are inconsistent and currently provide limited evidence according to WCRF 4 .

The aim of this study was to systematically examine the associations between a wide set of dietary factors and risk of CRC in the European Prospective Investigation into Cancer and Nutrition (EPIC) and the Netherlands Cohort Study (NLCS), by conducting a diet-wide association study (DWAS) [START_REF] Papadimitriou | A nutrient-wide association study for risk of prostate cancer in the European Prospective Investigation into Cancer and Nutrition and the Netherlands Cohort Study[END_REF] . The DWAS takes an analogous strategy to that of a genome-wide association study (GWAS) by separately estimating associations for each food and nutrient, using adjustments for multiple comparisons, and replicating promising associations in an independent study.

Methods

Study populations

EPIC is a large European multicentre prospective cohort that consists of 521,324 participants, mostly aged between 35 and 70 years, recruited between 1992 and 2000 from 23 centres across 10 European countries [START_REF] Riboli | European Prospective Investigation into Cancer and Nutrition (EPIC): study populations and data collection[END_REF] . A total of 386,792 participants (71% women) were included in the present analysis after pertinent exclusions (supplementary methods).

NLCS is a prospective cohort study of 120,852 participants, aged between 55 and 69 years and recruited in 1986 from 204 computerised population registries across the Netherlands that uses a case-cohort approach [START_REF] Van Den Brandt | A large-scale prospective cohort study on diet and cancer in The Netherlands[END_REF] . Of the 5,000 subcohort participants, 3,893 were included in the current analysis after pertinent exclusions (supplementary methods).

Assessment of dietary factors

In EPIC, consumption of foods over the last 12 months was assessed at baseline using validated country-specific food questionnaires [START_REF] Riboli | European Prospective Investigation into Cancer and Nutrition (EPIC): study populations and data collection[END_REF] . In total, 92 dietary factors (63 foods and 29 nutrients) were included in the current analysis.

In NLCS, information on dietary intake over the preceding 12 months was assessed at baseline using a semi-quantitative 150-item food frequency questionnaire, which has been validated and tested for reproducibility [START_REF] Goldbohm | Validation of a dietary questionnaire used in a large-scale prospective cohort study on diet and cancer[END_REF] (supplementary methods).

Identification of colorectal cancer cases

In EPIC and NLCS, incident CRC cases were identified by record linkage with population-based cancer registries or a combination of registries, insurance records and active follow up of the study participants or their relatives. More details are provided in the supplementary methods.

Statistical analyses

In EPIC, separate Cox proportional hazards regression models were used to investigate the associations between each of the dietary factors with CRC risk. In NLCS, given the casecohort design, Prentice weighted Cox proportional hazards regression models with robust standard error estimation were implemented [START_REF] Prentice | A case-cohort design for epidemiologic cohort studies and disease prevention trials[END_REF] . All of the models were adjusted for: total energy intake; smoking; body mass index (BMI); physical activity; diabetes history; level of education and family history of CRC (in NLCS only) and further stratified by sex, age and in EPIC also by centre.

To account for multiple comparisons, the false discovery rate (FDR) adjusted P values (or q values) were estimated for each association analysed [START_REF] Benjamini | Controlling the false discovery rate: a practical and powerful approach to multiple testing[END_REF] . The dietary factors with an FDR less than 0.05 were subsequently selected for replication in NLCS, and fixed-effects metaanalysis was performed to combine the results from the two cohorts when heterogeneity was low or moderate (P value for heterogeneity>0.1 and/or I 2 ≤50%). To further investigate the robustness of the associations that were replicated in NLCS, a mutual adjustment model was used. Presence of non-linear associations was investigated using restricted cubic spline models.

More details on the statistical analyses methods are provided in the supplementary methods.

Results

Study characteristics

After a mean follow up of 14.1 (SD:3.9) years, a total of 5,069 (56.8% in women) incident malignant CRC cases were identified among the 386,792 included EPIC participants, of which 3,143 were identified as colon (1,495 proximal; 1,435 distal; 213 unspecified) and 1,715 as rectal cancers. In NLCS, 3,765 cases (42.8% female) with incident and microscopically confirmed CRC were included in the present analysis, of which 2,612 were colon (1,348 proximal; 1,187 distal) and 801 were rectal cancers.

The main baseline characteristics of the study participants are shown in Supplementary Table 1. In EPIC, approximately 30% of the participants were men, and 47% were overweight or obese. About 50% of the participants were never smokers, and 47% were physically active.

More than half of the NLCS subcohort participants were male (54%), 47% were overweight or obese, one third (33%) were never smokers, and 48% spent more than 60 minutes/day on nonoccupational physical activities.

DWAS in EPIC

Of the 92 dietary factors that were examined in EPIC, 20 were associated with CRC risk (FDR<0.05) (Figure 1; Supplementary Table 2). Higher intakes of alcohol, liquor/spirits, wine, beer/cider, soft drinks, and pork were positively associated with CRC, whereas higher milk, cheese, calcium, phosphorus, magnesium, potassium, riboflavin, vitamin B6, betacarotene, fruit, fibre, non-white bread, banana, and total protein intakes were associated with a lower CRC risk.

After conducting the analysis by tumour subsite, evidence of heterogeneity between colon and rectal cancer was observed for intakes of magnesium, potassium, vitamin B6 and banana, with associations being inverse for colon cancer and null for rectal cancer (Supplementary Table 3). Regarding proximal versus distal colon subsites, only total alcohol and wine had heterogeneous results, whereby the associations were positive only for distal colon cancer (Supplementary Table 4). Additionally, heterogeneous associations were observed by sex, for total alcohol and spirits, magnesium, fibre, and non-white bread, where the associations were only observed in men (Supplementary Table 5). When we investigated the association of red and processed meat with CRC risk by follow-up duration, a trend towards smaller HRs was observed as follow-up increased (Supplementary Figure 1). There was some evidence for non-linearity (P value = 0.028) in the association of alcohol intake and CRC risk (Supplementary Figure 2).

Replication analysis in NLCS

Of the 20 associations with an FDR<0.05 in EPIC, four associations reached nominal statistical significance (P value < 0.05) in the NLCS cohort in the analysis for CRC (Figure 2; Supplementary Table 6), namely alcohol and liquor/spirits (positively), milk and calcium intake (inversely). An additional four associations, namely phosphorus, magnesium, riboflavin and total protein, had a borderline inverse association in NLCS, and the point estimates were almost identical to the ones calculated in EPIC.

In a separate analysis by tumour subsite in the NLCS, we found that most associations were consistent across the different subsites with heterogeneous associations only evident for phosphorus, potassium, vitamin B6, beta-carotene and total protein in the analysis for colon versus rectal cancer (Supplementary Tables 78). Little heterogeneity was observed by sex for CRC risk (Supplementary Table 9).

Meta-Analysis of EPIC and NLCS

The associations for most of the 20 dietary variables with CRC risk were homogeneous between EPIC and NLCS, except for soft drinks, vitamin B6, fruit, fibre, non-white bread, banana, and pork (P value for heterogeneity<0.1 and/or I 2 >50%), where the associations were null in NLCS and therefore a meta-analysis was not performed. The remaining 13 associations yielded a nominally significant summary finding: alcohol (HR per 1 SD increment in intake per day: 1.07; 95% CIs: 1.04-1.09), liquor/spirits (1.04; 1.02-1.06), wine (1.04; 1.02-1.07), beer/cider (1.06; 1.04-1.08), milk (0.95; 0.93-0.98), cheese (0.96; 0.94-0.99), calcium (0.93; 0.90-0.95), phosphorus (0.92; 0.90-0.95), magnesium (0.95; 0.92-0.98), potassium (0.96; 0.94-0.99), riboflavin (0.94; .92-0.97), beta-carotene (0.96; 0.93-0.98), and total protein (0.94; 0.92-0.97) (Figure 2; Supplementary Table 6).

Pairwise correlations and Mutual-adjustment analysis

Most of the pair-wise correlation coefficients for the 20 FDR-significant foods/nutrients in EPIC were weak and ranged from -0.25 to 0.79 (Figure 3).

When alcohol, milk, cheese, calcium, phosphorus, magnesium, potassium, riboflavin, beta-carotene and total protein were included in a single multivariable-adjusted model in EPIC, only alcohol remained significantly associated with CRC risk (1.05; 1.03-1.11) Supplementary Table 10).

Gene-Nutrient interaction analysis

Of the 73×20 gene-nutrient multiplicative interactions that were tested, using the Bonferroni adjusted P value threshold of 3.4x10 -5 , no interaction remained significant (Supplementary Table 11).

Discussion

We used the DWAS approach to systematically evaluate the association between dietary intakes of 92 foods and nutrients and risk of CRC in EPIC and NLCS. We confirmed well-described associations in the literature for alcoholic beverages (positive), milk and calcium (inverse) with risk of CRC. In addition, our analysis showed that higher intakes of phosphorus, magnesium, potassium, riboflavin, beta-carotene, and total protein were associated with a lower risk of CRC.

Alcohol consumption was positively associated with risk of CRC in EPIC and NLCS, and this association was not different between colon and rectal cancer subsites or by type of alcoholic beverage. In agreement, the WCRF third Expert Report has graded the quality of this evidence as strong [START_REF]Diet, nutrition, physical activity and colorectal cancer[END_REF] . Persons with higher total alcohol consumption had a higher risk of CRC (summary HR per SD increment in intake/day: 1.07; 1.04-1.09), colon, and rectal cancer in the meta-analysis of EPIC and NLCS. When we evaluated this association by proximal vs. distal colon cancer and by sex, we found heterogeneous associations in EPIC, with associations only present for distal colon cancer and in men, but these findings were not confirmed in NLCS.

The majority of the literature agrees that the positive association of alcohol consumption with CRC risk is consistent by anatomical subsite and sex [START_REF] Wei | A Comprehensive Model of Colorectal Cancer by Risk Factor Status and Subsite Using Data From the Nurses' Health Study[END_REF][START_REF] Murphy | Heterogeneity of Colorectal Cancer Risk Factors by Anatomical Subsite in 10 European Countries: A Multinational Cohort Study[END_REF] . Acetaldehyde, as a metabolite of ethanol oxidation, can be carcinogenic in colonocytes [START_REF] Seitz | Molecular mechanisms of alcohol-mediated carcinogenesis[END_REF] . Mendelian randomization (MR) studies have failed to demonstrate an association between genetically proxied alcohol consumption and CRC risk, but this analysis was underpowered to detect relatively small effects [START_REF] Cornish | Modifiable pathways for colorectal cancer: a mendelian randomisation analysis[END_REF] .

Our study also confirmed the inverse association between intake of dairy products and calcium with risk of CRC, where individuals with higher calcium consumption had a 7% lower risk of CRC per 334.5 mg increment in intake/day. One of the most prominent mechanisms by which calcium is thought to act to reduce CRC risk is by its ability to bind unconjugated bile acids and free fatty acids, diminishing their potential toxic effects on the colorectum [START_REF] Newmark | Colon cancer and dietary fat, phosphate, and calcium: a hypothesis[END_REF] .. Heterogeneity by anatomical subsite or sex was not observed, in agreement with the WCRF meta-analysis and a more recent publication in the Nurses' Health Study [START_REF]Diet, nutrition, physical activity and colorectal cancer[END_REF][START_REF] Wei | A Comprehensive Model of Colorectal Cancer by Risk Factor Status and Subsite Using Data From the Nurses' Health Study[END_REF] . Dairy products are also a rich source of phosphorus, which was also inversely associated with CRC risk in our study but has been infrequently studied in other publications. A previous analysis of nutrient patterns in EPIC identified a pattern characterised by total protein, riboflavin, phosphorus and calcium that was associated with a 4% decreased CRC risk [START_REF] Moskal | Main nutrient patterns and colorectal cancer risk in the European Prospective Investigation into Cancer and Nutrition study[END_REF] . All these nutrients were analysed independently in our analysis and yielded inverse associations in EPIC that were robust after correcting for multiple testing and were replicated in NLCS. Since several of these nutrients share common sources of intake, a correlation of approximately 0.50-0.70 was observed in EPIC, which makes it challenging to distinguish their independent effects [START_REF] Welch | Variation in intakes of calcium, phosphorus, magnesium, iron and potassium in 10 countries in the European Prospective Investigation into Cancer and Nutrition study[END_REF] .

Evidence from MR studies suggests that genetically proxied milk consumption is associated with a reduced CRC risk, but failed to demonstrate an association for genetically proxied calcium or phosphorus concentrations [START_REF] Larsson | Genetically proxied milk consumption and risk of colorectal, bladder, breast, and prostate cancer: a two-sample Mendelian randomization study[END_REF][START_REF] Tsilidis | Genetically predicted circulating concentrations of micronutrients and risk of colorectal cancer among individuals of European descent: a Mendelian randomization study[END_REF] . Additionally, although previous RCTs have showed null associations for calcium supplementation in relation to CRC risk, a 13% decreased risk of colorectal adenoma recurrence has been reported in a meta-analysis of four RCTs, with daily doses of calcium ranging from 1200 to 2000 mg [START_REF] Bonovas | Calcium supplementation for the prevention of colorectal adenomas: A systematic review and meta-analysis of randomized controlled trials[END_REF] .

Many studies have investigated the association between red meat or processed meat consumption and risk of CRC. A dose-response meta-analysis by the WCRF third Expert

Report concluded that there is strong evidence that consuming red meat (including beef, pork, lamb and goat from domesticated animals) or processed meat (meat preserved by smoking, curing, salting or addition of chemical preservatives) increases the risk of CRC by 12% per 100 gram/day increment for red meat and 16% per 50 gram/day for processed meat 4 . A combination of mechanisms may contribute to the higher risk of colorectal tumourigenesis among individuals consuming larger amounts of red and/or processed meat. Cooking meat at high temperatures may lead to the formation of heterocyclic amines (HCA) and polycyclic aromatic hydrocarbons (PAHs), which have been associated with colorectal carcinogenesis in experimental studies [START_REF] Cross | Meat-related mutagens/carcinogens in the etiology of colorectal cancer[END_REF] . Red meat also contains haem iron at high levels that may stimulate the endogenous formation of carcinogenic N-nitroso compounds, which promote colorectal tumourigenesis [START_REF] Santarelli | Processed meat and colorectal cancer: a review of epidemiologic and experimental evidence[END_REF] . Additionally, processed meat can be an exogenous source of N-nitroso compounds. Although accumulated evidence supports that higher intakes of red or processed meat are associated with higher risk of CRC, these findings were not replicated in our analysis in EPIC (HR per 36.2 grams of red meat intake daily: 1.02; 0.98-1.05; HR per 31.5 grams of processed meat intake daily: 1.04; 1.00-1.08). An earlier report from EPIC in 2005, with a mean follow-up of 4.8 years and 1,329 incident CRC cases, observed a positive association between red and processed meat consumption with CRC risk [START_REF] Norat | Meat, fish, and colorectal cancer risk: the European Prospective Investigation into cancer and nutrition[END_REF] . A potential reason for this discrepancy is that EPIC, as most other cohorts, has assessed meat consumption only during recruitment in the 1990s; thus, the current analysis assumes that consumption has stayed stable over two decades. However, a notable decrease in bovine meat consumption between 2000 and 2013 has been noticed in Europe, which was accompanied by an analogous increase in cheese, fish, dairy and poultry consumption. In the current paper, we observed a trend towards smaller HRs in the association of red and processed meat with CRC risk as follow-up increased. A recent time-varying exposure analysis in the Nurses' Health Study and the Health Professionals Follow-up Study showed that a decrease in red meat consumption and simultaneous increases in healthy alternative food choices over time were associated with a lower risk of all-cause mortality [START_REF] Zheng | Association of changes in red meat consumption with total and cause specific mortality among US women and men: two prospective cohort studies[END_REF] .

The current DWAS study observed an inverse association of magnesium intake with risk of CRC, which agreed with the results of a recent meta-analysis of seven observational studies [START_REF] Meng | Dietary Intakes of Calcium, Iron, Magnesium, and Potassium Elements and the Risk of Colorectal Cancer: a Meta-Analysis[END_REF] . One purported mechanism by which magnesium may be implicated in lower CRC risk is by its potential to inhibit c-myc oncogene expression in colon cancer cells [START_REF] Mori | Preventive effect of magnesium hydroxide on carcinogen-induced large bowel carcinogenesis in rats[END_REF] .

Furthermore, magnesium has been shown to improve insulin sensitivity and lower plasma insulin concentrations, which may have an impact on CRC development [START_REF] Van Den Brandt | Magnesium intake and colorectal cancer risk in the Netherlands Cohort Study[END_REF] . No association of genetically proxied circulating concentrations of magnesium was found in a recent MR study [START_REF] Tsilidis | Genetically predicted circulating concentrations of micronutrients and risk of colorectal cancer among individuals of European descent: a Mendelian randomization study[END_REF] We also observed an inverse association between intake of beta-carotene and risk of CRC, but few other studies have investigated this association [START_REF] Leenders | Plasma and dietary carotenoids and vitamins A, C and E and risk of colon and rectal cancer in the European Prospective Investigation into Cancer and Nutrition[END_REF] . Our findings agree with a previous report from EPIC in 2014 [START_REF] Leenders | Plasma and dietary carotenoids and vitamins A, C and E and risk of colon and rectal cancer in the European Prospective Investigation into Cancer and Nutrition[END_REF] . However, a cohort analysis in the Alpha-Tocopherol, Beta-Carotene Cancer Prevention (ATBC) trial, comprising of 26,951 middle-aged male smokers, showed no association between dietary beta-carotene and risk of CRC [START_REF] Malila | Dietary and serum alpha-tocopherol, betacarotene and retinol, and risk for colorectal cancer in male smokers[END_REF] . No evidence of association between genetically proxied circulating concentrations of beta-carotene and CRC have been reported in MR studies [START_REF] Tsilidis | Genetically predicted circulating concentrations of micronutrients and risk of colorectal cancer among individuals of European descent: a Mendelian randomization study[END_REF] .

Vitamins B2 and B6 are among the micronutrients that play a pivotal role in one-carbon metabolism, which has been related to carcinogenesis because of its involvement in the synthesis of purines and pyrimidines for subsequent DNA synthesis and in the synthesis of methionine for DNA methylation [START_REF] Newman | One-carbon metabolism in cancer[END_REF] . Inverse associations between riboflavin (vitamin B2) and vitamin B6 intake and CRC risk were observed in EPIC, but only the association with riboflavin was replicated in the NLCS. Previous studies on the association between riboflavin intake and CRC risk are scarce [START_REF] Zschäbitz | B vitamin intakes and incidence of colorectal cancer: results from the Women's Health Initiative Observational Study cohort[END_REF] . Results from the Women's Health Initiative Observational Study indicated a 25% decreased CRC risk for the highest compared to the lowest quartile of total riboflavin intake, but was not statistically significant when only dietary intake of riboflavin was considered [START_REF] Zschäbitz | B vitamin intakes and incidence of colorectal cancer: results from the Women's Health Initiative Observational Study cohort[END_REF] . A meta-analysis of eight studies did not show an association between vitamin B6 intake and CRC risk, but blood levels of its active form, pyridoxal 5′phosphate, were associated with lower CRC risk [START_REF] Larsson | Vitamin B6 and risk of colorectal cancer: a metaanalysis of prospective studies[END_REF] .

Little is known on the role that potassium may play in relation to CRC risk, and epidemiological evidence thus far is limited [START_REF] Key | Vitamins, minerals, essential fatty acids and colorectal cancer risk in the United Kingdom Dietary Cohort Consortium[END_REF] . We cannot rule out the possibility that the inverse association observed in our study may mirror the effect of other nutrients, such as vitamin B6 or dietary fibre, which share common dietary sources with potassium.

Strengths of this study include its large size and long follow-up duration and the DWAS approach that involved a comprehensive assessment of foods and nutrients whilst accounting for multiplicity of tests and replication of findings in an independent cohort.

Another strength was the ability to explore associations according to different anatomical subsites as well as by sex. The primary limitation was that the analysis relied on a single dietary assessment at recruitment, not allowing to capture potential changes in dietary habits over time.

In addition, intercorrelations between dietary exposures and overall dietary patterns were not accounted for. Intercorrelations between dietary exposures may have led to low precision of the estimates, even though variance inflation factors were relatively small, which might explain that none of the dietary factors remained in the multivariable adjusted model. Furthermore, it is possible that there might be an association for foods or nutrients that were not included in this analysis. Additionally, the data derived from the Dutch food composition table were not checked against the use of ENDB for nutrient calculation, so discrepancies may have occurred, hence it is possible that some of the discrepancies observed between the two cohorts for some dietary exposures, are in part due to poor reproducibility in measurements. Among the exposures for which heterogeneity was observed between EPIC and NLCS, correlation between the baseline FFQs and 24-hour diet recalls has been reported to be good for fruit, fibre, vitamin B6 and beverage consumption in NLCS and fairly good for fibre and fruit across most EPIC centres, but for exposures like non-white bread or vitamin B6 no information was available [START_REF] Goldbohm | Validation of a dietary questionnaire used in a large-scale prospective cohort study on diet and cancer[END_REF][START_REF] Kaaks | Pilot phase studies on the accuracy of dietary intake measurements in the EPIC project: overall evaluation of results. European Prospective Investigation into Cancer and Nutrition[END_REF] . Finally, we cannot exclude the possibility of residual confounding, although we adjusted for several potential confounders.

In conclusion, our study confirmed the well-established positive association for alcohol consumption and inverse association for dairy products and calcium intake with CRC risk. The study further suggested that higher intakes of magnesium, phosphorus, potassium, riboflavin, beta-carotene and total protein are associated with lower CRC risk. 

  ABBREVIATIONS: BMI: Body mass index; CI: Confidence interval; CRC: Colorectal
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