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Abstract

Introduction: 

Little is known about late detected anastomotic leakage after low anterior resection 

for rectal cancer, as well as the proportion of leakages that develops into a chronic 

presacral sinus.

Methods:

In this collaborative snapshot research project, data from registered rectal cancer 

resections in the Dutch Surgical Colorectal Audit (DSCA) in 2011 were extended 

with additional treatment and long term outcome data. Independent predictors for 

anastomotic leakage were determined using a binary logistic model. 

Results: 

A total of 71 out of the potential 94 hospitals participated. From the 2095 registered 

patients, 998 underwent a low anterior resection, of whom 88.8% received any form 

of neoadjuvant therapy. Median follow-up was 43 months (IQR 35-47). Anastomotic 

leakage was diagnosed in 13.4% within 30-days, which  increased to 20.0% (200/998) 

beyond 30-days. Non-healing of the leakage at 12 months was 48%, resulting in an 

overall proportion of chronic presacral sinus of 9.5%. Independent predictors for 

anastomotic leakage at any time during follow-up were neoadjuvant therapy (OR 

2.85; 95% CI 1.00-8.11) and a distal (≤ 3 cm from the anorectal junction on MRI) 

tumour location(OR 1.88; 95% CI 1.02-3.46). 

Conclusion: 

This cross-sectional study of low anterior resection for rectal cancer in the Neth-

erlands in 2011, with almost routine use of neoadjuvant radiotherapy, shows that 

one third of anastomotic leakages is diagnosed beyond 30-days, and almost half of 

the leakages eventually do not heal. Chronic presacral sinus is a significant clinical 

problem that deserves more attention.
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Mini Abstract

This cross-sectional study of low anterior resections in the Netherlands in 2011, 

shows that one third of anastomotic leakages is diagnosed beyond 30-days, and 

almost half of the leakages eventually do not heal. Chronic presacral sinus is a sig-

nificant clinical problem that deserves more attention.

Introduction

Anastomotic leakage following low anterior resection (LAR) is still one of the main 

contributors to morbidity of rectal cancer treatment, despite numerous attempts 

to decrease the incidence.1-4 Reported incidences of symptomatic anastomotic 

leakage of colorectal and coloanal anastomoses remain around 9-15%.5,6 Adjust-

able risk factors for leakage consist of smoking, obesity, neoadjuvant therapy, and 

nutritional status. Other risk factors such as male gender, age, American Society of 

Anaesthesiologists-Classification (ASA), and distance of the tumour from the anal 

verge cannot be influenced.7,8 

Although most of the anastomotic leaks are diagnosed within the initial postop-

erative period, subclinical leaks may only become overt by endoscopy or imaging 

of the anastomosis in preparation for diverting stoma closure.9,10 Late symptoms 

of leakage might be non-specific with slow progression, typically in those patients 

in whom a diverting stoma was closed because of false-negative imaging or endos-

copy. Patients with a late leak or even chronic presacral sinus can present up to 

several years after initial surgery with a variety of symptoms, such as presacral pain, 

anaemia, purulent discharge, fistulae or even sepsis.11,12 

Literature on late anastomotic leak and chronic sinus is scarce.9,10,13 The available 

series are often mono-centric and conducted in tertiary referral centres, not pro-

viding the overall picture.10,12-15 A nationwide, cross sectional study with long term 

surgical outcomes would give more insight into this potentially underexposed com-

plication. Therefore, the aim of this Snapshot study was to determine the incidence 

of late anastomotic leakage and chronic sinus formation following LAR for rectal 

cancer and its predisposing factors, and to assess long-term related reinterventions.
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Methods

Study Design

A retrospective, resident led, collaborative research project with a cross-sectional 

study design was conducted in 71 hospitals in the Netherlands. The methodology of 

this project has been described earlier in the first publication of the Dutch Snapshot 

Research Group (DSRG).16 Short term data of all patients in the Netherlands under-

going resection of colorectal cancer are prospectively collected in the Dutch Surgical 

Colorectal Audit (DSCA), which is obligatory by the Dutch Inspectorate of Healthcare. 

The DSCA dataset of the year 2011 was extended with additional procedural data 

and long term surgical and oncological outcomes. Web-based data-collection was 

performed by surgical residents under the supervision of one or two consultants 

during a 5 months period (from May-2015 to October-2015). For present analysis 

on anastomotic leak, only patients that underwent a LAR with colorectal or coloanal 

anastomosis were included from the total cohort. The design of the study and the 

preparation of the manuscript was performed according to the Strengthening the 

Reporting of Observational Studies in Epidemiology (STROBE) statement.17

Ethics

The medical ethical committee of the Academic Medical Center in Amsterdam 

reviewed and approved the observational study design and decided that informed 

consent was not needed to be obtained as there wasn’t an additional burden for the 

patient due to the observational design of the study. 

Definitions

LAR was defined as a total mesorectal excision with the formation of a colorectal 

or colo-anal anastomosis. The primary outcome was anastomotic leak diagnosed at 

any time during follow-up. This was defined as the presence of any of the following 

factors; contrast extravasation on imaging studies, presacral collection requiring 

surgical or radiological or endoscopic intervention, or a presacral collection that 

either led to delay in stoma reversal or led to resection or reconstruction of the 

anastomosis. A late anastomotic leak was defined as a leak that was diagnosed more 

than 30 days postoperatively. Secondary outcome parameter was chronic sinus, 

defined as a presacral abscess that was proven by imaging studies and was present 
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more than a year after the initial resection. A leaking anastomosis was considered as 

‘not-healed’ if a chronic sinus was reported. In order to assess the type of interven-

tion that was performed for anastomotic leak, participants were asked to classify 

each intervention into one out of eight options: surgical drainage, radiological drain-

age, transanal closure of an anastomosic defect, endosponge-treatment, resection 

of the anastomosis with construction of a permanent colostomy, anastomotic redo 

operation and diverting ileostomy. Other interventions were reported as “different”.

Statistical analysis

Categorical or dichotomous outcomes were presented as absolute numbers and 

percentages. The chi-square-test was used for intergroup variation. Descriptive 

outcomes were reported as median with interquartile range (IQR) or mean with 

standard deviation (SD) and in accordance to their distribution the Mann Whitney 

U-test was used for intergroup variation. For determining the incidence of chronic 

sinus, patients were censored who died or were lost to follow up prior to the twelve 

months needed for a presacral abscess to be considered a chronic sinus. Chi-square 

test was used for intergroup comparisons. Univariable and multivariable logistic 

regression analyses were performed using a binary logistic model to identify predic-

tors for anastomotic leak and chronic sinus. The results were expressed using odds 

ratios (OR) and 95% confidence intervals (CI). Variables with a P-value of less than 

0.1 were included in the multivariate analysis and a p-value <0.05 was considered 

to be statistically significant. All analyses were performed with IBM SPSS statistics, 

version 23.00. (IBM Corp Amonk, NY, United States)

Results

Included patients

A total of 71 out of 94 invited hospitals participated in this Snapshot study. Long 

term outcomes of 2095 patients who underwent resection for rectal cancer in 2011 

were registered. Out of these 2095 patients, 998 underwent a LAR with anastomo-

sis, with or without diverting stoma, and were included for the present analysis. 

Median completeness of data was 100.0% (IQR 96.7-100). Median follow-up was 43 

(IQR 25-47) months. The patient and tumour characteristics are displayed in Table 1. 

Median distance from the lower border of the tumour to the anorectal junction on 
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preoperative MRI was 8 (IQR 6-10) centimetres. Any form of neo-adjuvant therapy 

was given to 886 patients (88.8%), consisting of short course radiotherapy in 481 

patients and chemoradiotherapy in 273 patients (Table 2). A laparoscopic approach 

was applied in 510 patients (52.5%). The anastomosis was stapled in 96.3%, had a 

side-to-end configuration in 73.8%, and was diverted in 73.9%.

Table 1 Baseline characteristics

LAR
(n=998)

Anastomotic Leak
(n=200, 20.1%)

No Anastomotic 
leak/sinus (n= 798, 

79.9%)
P- 

value
Sex (Male)1 631/997 (63.3%) 133/200 (66.5%) 498/797 (62.5%) p= 0.29
< 60 years 342/998 (34.3%) 71/200 (35.5%) 271/798 (34.0%)

P=0.06
61-70 years 344/998 (34.5%) 79/200 (39.5%) 265/798 (33.2%)
> 70-80 years 271/998  (27.2%) 47/200 (23.5%) 224/798 (28.1%)
> 80 years 41/998 (4.1%) 3/200 (1.5%) 38/798 (4.8%)
ASA I2 317/973  (32.6%) 68/195 (34.9%) 249/778 (32.0%)

P=0.86
ASA II 532/973  (54.7%) 103/195(52.8%) 429/778 (55.1%)
ASA III 123/973  (12.6%) 24/195 (12.3%) 99/778  (12.7%)
ASA IV 1/973  (0.1%) 0 1/778 (0.1%)
BMI3  < 25 395/939 (42.1%) 77/192 (40.1%) 318/747 (42.6%)

P=0.76 BMI 25-30 418/939 (44.5%) 90/192 (46.8%) 328/747 (43.9%)
BMI > 30 126/939 (13.4%) 25/192 (13%) 101/747 (13.5%)
Diabetic4 101/631 (16.0%) 23/125 (18.4%) 78/506 (15.4%)

P=0.42Non diabetic 530/631 (84%) 102/125 (81.6%) 428/506 (84.6%)
Tumour characteristics: Distance to the anorectal junction5

≤ 3cm 58/777 (7.5%) 18/163 (11%) 40/614 (6.5%)
P= 0.053.1-7.0 cm 284/777  (36.6%) 65/163 (39.9%) 219/614 (35.7%)

> 7 cm 435/777  (56.0%) 80/163 (49.1%) 355/614 (57.8%)
Pathological staging6

pT0 72/969 (7.4%) 13/195 (6.7%) 59/774 (7.6%)

P=0.69
pT1 79/969 (8.2%) 16/195 (8.2%) 63/774 (8.1%)
pT2 329/969 (34.0%) 58/195 (29.7%) 271/774 (35.0%)
pT3 462/969 (47.7%) 102/195 (52.3%) 360/774 (46.5%)
pT4 27/969 (2.8%) 6/195 (3.1%) 21/774 (2.7%)
pN+7 349/961 (36.3%) 65/193 (33.7%) 284/768 (37%) P=0.39
M18 62/868 (7.1%) 13/180 (7.2%) 49/689 (7.1%) P=0.96

ASA = American Society of Anaesthesiologists-Classification, BMI = Body Mass Index, 1= gender was 
unknown in 1 patient.  2 = ASA classification was unknown in 25 patients. 3 = BMI was unknown in 59 
patients. 4=The diabetic status was not reported/unknown in 367 patients.  5 = Tumour distance was not 
reported in 221 patients. 6= T-stadium was unknown in 29 patients. 7= N-stadium was unknown in 37 
patients. 8= M-stadium was unknown in 130 patients.
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Table 2 Perioperative characteristics

LAR (n=998)

Anastomotic 
Leak (n=200, 

20.1%)
No Anastomotic leak/
sinus (n= 798, 79.5%) p-value

Neoadjuvant therapy
Any form 886/998 (88.8%) 191/200 (95.5%) 695/798 (87.1%) P=0.001
SCRT (5x5 Gy). 481/998 (48.2%) 105/200(52.5%) 376/798 (47.1%)

P=0.03

CRT 273/998 (27.5%) 63/200 (31.5%) 210/798 (26.3%)
Other RT schedule. 22/998 (2.2%) 4/200 (2%) 18/798 (2.3%)
Only Chemotherapy 7/998 (0.7%) 2/200 (1%) 5/798 (0.6%)
Neoadjuvant treatment 
regimen unknown

103/998 (10.3%) 17/200 (8.5%) 86/798 (10.8%)

Anastomotic leak rate following:
 - SCRT (5x5Gy): 105/481 (21.8%) 
 - CRT: 63/273 (23.1%) 

 P= 0.69 

Surgical characteristics
Laparoscopic approach1 510/973 (52.4%) 97/195 (49.7%) 413/778 (53.1%) P=0.40
Elective2 958/974 (98.4%) 194/195 (99.5%) 764/778 (98.2%) P=0.17
Diverting stoma 738/998 (73.9) 143/200 (71.5%) 595/798 (74.6%) P=0.38
Unintentional permanent 
stoma3

  151/915 
(16.5%)   

82/178 (46.1%) 67/793 (8.9%) P<0.01

Type of anastomosis4

Side to end
End to end

694/940 (73.8%)
243/940 (25.9%)

139/190 (73.2%)
51/190 (26.8%)

555/747 (74.3%)
192/747 (25.7%)

 P=0.75

Technique of anastomosis5    
Stapled
Handsewn

936/972 (96.3%)
36/972 (3.7%)

193/198 (97.5%)       
5/198 (2.5%

743/774 (96.0%)
31/774 (4.0%)

P=0.33

LAR=low anterior resection; SCRT=short course radiotherapy; CRT=chemoradiotherapy, RT= 
Radiotherapy. . 1 = Surgical approach was unknown in 24 patients. 2 = urgency of the operation was 
unknown in 14 patients 3= a stoma was deemed permanent when present more than a year after the 
index operation, 83 patients were dead or lost to follow-up within the first year. 4 = type of anastomosis 
was unknown in 58 patients. 5 = technique of anastomosis was unknown in 16 patients. 

Anastomotic leakage

Anastomotic leakage was diagnosed in 200/998 (20.0%) of the patients during 

complete follow-up. Median time to diagnosis of the leak was 15 (IQR 6-67) days. 

The reported postoperative anastomotic leakage rate in the original DSCA database 

was 82/998 (8.2%). Retrospective review of the files in the present Snapshot study 

revealed that the number of anastomotic leakages that were diagnosed within 

30-days appeared to be 134 (13.4%). Beyond 30 days, another 66 patients were 

diagnosed with an anastomotic leakage (Figure 1).
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Figure 1. Time to diagnosis of anastomoti c leak

Figure 2. Type of interventi on and ti ming of interventi on for anastomoti c leak.
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The baseline characteristics of the patients with and without anastomotic leakage 

are presented in Table 1, and distribution of neoadjuvant therapy and surgical details 

among the two groups in Table 2. There was no difference in leak rate between open 

or laparoscopic surgery (21.2% and 19.0%; p=0.39). Diverting stoma was not signifi-

cantly related to overall leak rate: 19.4% with stoma versus 21.9% (p=0.38) without 

stoma, but 30-day leak rate was significantly higher in patients without a diverting 

stoma compared to those with a stoma (19.2% versus 11.4%; P <0.01). Patients 

receiving any form of neoadjuvant therapy had a significantly higher overall leak 

rate compared to patients that did not receive neoadjuvant therapy: 21.6% versus 

8.0% (p =0.001), with OR of 3.15 (95% CI 1.56-6.33) in univariable analysis (Table 3). 

The 30-day leak rate was also significantly higher in patients receiving neoadjuvant 

therapy: 14.4% versus 5.4% (P=0.008), respectively. There was no difference in 

30-day and overall leak rate between patients receiving short course radiotherapy 

(5x5Gy) or long course chemoradiotherapy: 14.8% versus 16.8% (p=0.45) within 

30 days and 21.8% versus 23.1% (p=0.69) at the end of follow-up, respectively. A 

tumour distance from the anorectal junction less than three centimetres (cm) was 

significantly associated with a higher risk of anastomotic leakage compared to more 

proximal tumours (OR 2.00, 95% CI 1.09-3.66)). In multivariable analysis, tumour 

distance within three cm from the anorectal junction and neoadjuvant therapy were 

independent predictors for anastomotic leakage at any time during follow-up with 

an OR of 1.88 (95% CI 1.02-3.46, p=0.04) and 2.85 (95% CI 1.00-8.11, p=0.049), 

respectively (Table 3).

The 30-day mortality rate in patients with anastomotic leakage was 1.0%, and 

1.5% (p=0.58) in patients without anastomotic leakage. Corresponding 90-day mor-

tality rates were 3.0% and 1.9% (p=0.34), respectively. 

Chronic sinus

A persistent presacral abscess was present in 85 of 893 evaluable patients (9.5%). Of 

200 patients with an anastomotic leakage diagnosed at any time during follow-up, 

22 patients died or were lost to follow-up within the first year after surgery and from 

one patient the data on chronic sinus was missing. Of the 177 remaining patients, 85 

were diagnosed with a chronic sinus, which corresponds with a non-healing rate of 

anastomotic leakage of 48.0% at 12 months. 



Chapter 9  |  Anastomotic leakage and chronic sinus after LAR

196

Table 3 Univariable and multivariable analysis of predictors for anastomotic leak diagnosed at any 
time during median 43 months of follow-up.
Variable Univariable analysis Multivariable analysis

OR (95% CI) p-value OR (95% CI) p-value
Male 1.92 (0.86-1.65) 0.29 -
Age 
< 61
61-70
71-80
> 80

1 (reference)
1.14 (0.79-1.64)
0.80 (0.54-1.21)
0.30 (0.09-1.01)

0.49
0.29
0.05

Reference
1.40 (0.93-2.11)
0.95 (0.60-1.51)
0.63 (0.18-2.20)

-
0.10
0.83
0.47

ASA physical status 3/4 0.95 (0.59-1.53) 0.84
Any Neoadjuvant treatment 3.15 (1.56-6.33) 0.001 2.85 (1.00-8.11) 0.049
BMI >30 0.96 (0.60-1.53) 0.87 -
Diverting stoma 0.87 (0.61-1.21) 0.38 -
Laparoscopic approach 0.88 (0.64-1.20) 0.40 -
Distance to the anorectal junction
≤ 3cm 2.00 (1.09-3.66) 0.03 1.88 (1.02-3.46) 0.04
3.1 – 7 cm 1.32 (0.91-1.90) 0.14 1.28 (0.88-1.85) 0.20
>7 cm 1 (reference 1 (reference)

OR= Odds Ratio, CI= Confidence Interval

There was no difference in the incidence of chronic sinus between open or lapa-

roscopic surgery: (8.9% vs. 9.9%; p = 0.59), stapled versus handsewn anastomosis 

(9.0% vs. 3.1%; p = 0.25). A chronic sinus was observed less frequently after the early 

(<30 days) versus late (>30 days) diagnosed leak (39.5% vs. 65.6%; p <0.01). Neo-

adjuvant therapy was administered in 81 (95.3%) of the 85 patients with a chronic 

presacral sinus. The chronic sinus rate was 81/796 (10.2%) for patients receiving 

neoadjuvant therapy compared to 4/97 (4.1%) for patients without neoadjuvant 

treatment (p= 0.07). 

An unintentional permanent stoma was present in 82 (46.1%) of the patients 

with an anastomotic leak, compared to 67 (8.9%) in the patients without anasto-

motic leakage (p <0.01).

Interventions for anastomotic leakage

At least one intervention for anastomotic leakage was reported in 144/200 (72.0%) 

patients. The total number of interventions was 186. Figure 2 presents the differ-

ent types of interventions being performed in five different time periods. For each 

time period, the interventions were classified based on whether it was the first 
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procedure, a second intervention or the third (or more) intervention for a particular 

patient. Within 30-days, 116 (63%) interventions were carried out, of which 106 

(91%) were first interventions. Initial 30-day interventions were take down of the 

anastomosis with end-colostomy in 28 (26.4%) patients, followed by surgical drain-

age in 25 (23.6%) and construction of a diverting ileostomy in 15 (14.2%) patients. If 

the first intervention was performed after 30-days, surgical drainage was the most 

frequently applied procedure in 12/38 (31.6%). If no intervention for anastomotic 

leakage was performed, 24 (47.1%) of 51 evaluable patients developed a chronic 

sinus at 12 months. In patients who underwent any type of intervention for anasto-

motic leakage and who were still alive at 12 months, 60/127 (47.2%) had a chronic 

presacral sinus. 

Discussion

This large cross-sectional study of 998 rectal cancer patients who underwent LAR 

with primary anastomosis in 2011 showed that approximately one third of the anas-

tomotic leaks were being diagnosed beyond 30-days postoperatively. Almost half of 

the anastomotic leaks eventually developed into a chronic sinus after 12 months. 

Neoadjuvant therapy and a distal tumour location (<3cm) were independent risk 

factors for being diagnosed with anastomotic leakage at any time during 43 months 

of follow-up. Several leak related re-interventions were performed in 72% of the 

patients, with a similar incidence of chronic sinus compared to those not undergo-

ing any re-intervention.

The observed anastomotic leak rate during complete follow-up is high in 

comparison to the literature.10,12,15,18 One of the explanations is the fact that the 

present study also included late diagnosed anastomotic leaks. Leakage rates are 

often reported until 30 days or in hospital.7,19-21 One can question whether surgical 

complications can be adequately assessed during the often cited 30-day timespan 

as a substantial proportion of complications may be diagnosed outside this immedi-

ate postoperative period. This is also being underlined by our observed mortality 

rates in patients with anastomotic leakage, which increased from 1% at 30-days to 

3% at 90-days. Another explanation is that some atypical leakages are not always 

included in the definition, for example those presenting as rectovaginal fistula, or 

presacral abscesses without identified anastomotic defect.
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Randomized trials on the role of diverting ileostomy include relevant data, be-

cause of detailed prospective data collection specifically focussed on anastomotic 

leakage. The landmark study by Matthiessen et al. reported a similar overall leak-

age rate of 19.2% (45/234) compared to our study.22 Interestingly, the difference 

in 30-day leak rate in favour of patients with a diverting stoma, diminished after a 

longer follow up period. This strengthens our hypothesis that anastomotic leakage 

will occur irrespective of fecal diversion, but that diagnosis of the leak is delayed 

if a diverting stoma is present.  Preoperative radiotherapy was applied in 79.1% 

of the patients, with a 20.7% leak rate in irradiated patients and 13.3% in the no-

radiotherapy group, which was not significantly different due to sample size. The ini-

tial diverting stoma appeared to be permanent in 13.8%, and the permanent stoma 

rate in the non-diverting arm of the study was 16.9%. Our 16.5% overall permanent 

stoma rate was slightly higher (Table 2). 

The almost routine use of radiotherapy in the Netherlands in 2011 as a result of 

the former Dutch guideline, is likely to be one of the main contributors to the high 

observed leakage rate and the impaired secondary healing of the anastomosis as 

presented by the 48% non-healing rate.23 Interestingly, previous prospective cohort 

series, RCT’s and systematic reviews all have contradicted the correlation between 

neoadjuvant radiotherapy and an increased risk of anastomotic leakage.7,19-21,24-26 

However, in a post-hoc analysis of the Dutch TME trial, preoperative radiotherapy 

was an independent predictor of non-reversal of a secondary stoma.27 Anastomotic 

leakage was the reported reason for secondary stoma formation in 66%. But actu-

ally this proportion seemed to be almost 100% since anastomotic leakage related 

complications such as abscess, sepsis, peritonitis or fistula were reported in an 

additional 25% of the patients. Remaining causes were bleeding (1%), stenosis (2%) 

and other/ unknown factors (5%). After 7.1 years of follow-up, 51% of the secondary 

stomas were not reversed, which is comparable to the 46.1% permanent stomas 

following anastomotic leakage found in the present study. The non-reversal of 

intentionally temporary stoma’s in patients who underwent low anterior resection 

indicates that there is a substantial problem of non-healing of anastomotic leaks 

with a significant impact of radiotherapy.27

Late diagnosed anastomotic leaks, both symptomatic and asymptomatic, consti-

tute a treatment dilemma. It is unclear whether a long existing leakage with delayed 

onset of symptoms can appropriately be treated with a diverting ileostomy alone 
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or whether major salvage surgery is necessary. Extensive follow-up is required to 

answer this question,  because secondary fistula originating from a chronic presacral 

sinus can develop even after more than 20 years, with a fistula tract following a 

route of less resistance than the anal sphincter (i.e. along the piriformis muscle 

or the trochanteric region).14 For patients, it often means impaired quality of life 

related to an unintentional permanent stoma, secondary complications of persisting 

leakage or need for major salvage surgery.11,27-30 The overall proportion of chronic 

sinus of 9.5% in this large multicentre cohort indicates that this is a significant clini-

cal condition that requires more evaluation to determine the long-term implications 

and the optimal treatment strategy.

The literature on chronic sinus is scarce, but available series show the clinical im-

pact it might have.12,14,28 A chronic sinus can present with a variety of symptoms and, 

if not or inadequately treated, may lead to severe problems such as hydronephrosis 

related to stricturing fibrosis of the ureter at the level of the sinus, osteomyelitis 

and even necrotizing fasciitis.14,28 Patients with a chronic sinus are often subject to 

multiple interventions in an attempt to control the infectious problems in the pelvis 

with associated morbidity, hospital stay and costs.15,28,29 

A possible limitation of this study is the fact that it was decided not to include 

clinical symptoms in the definition of anastomotic leak as clinical symptoms are 

difficult to retrieve from electronic patient files and, consequently, are multi-inter-

pretable. Therefore it was not possible to make a distinction between symptomatic 

and asymptomatic anastomotic leaks. Nevertheless, the high non-healing rate and 

potential risks of a chronic sinus suggests that even the “asymptomatic leaks” are of 

clinical importance in the end. Furthermore, some of the data were lacking related 

to the retrospective study design.

In conclusion, this large cross-sectional study showed that a high percentage 

of rectal cancer patients undergoing low anterior resection are eventually being 

diagnosed with an anastomotic leak, and that almost half of the anastomotic leaks 

developed into a chronic sinus. This was significantly associated with radiotherapy. 

Even though the literature on chronic sinus is scarce, it appears to be a substantial 

clinical problem deserves a higher awareness. 
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