
Supplementary 
S1. Search Strategy 

Pubmed ((("Colorectal Neoplasms"[MeSH] OR (("Neoplasms"[MeSH] OR carcinoma*[tiab] OR adenocarcinoma*[tiab] OR neoplas*[tiab] OR tumour*[tiab] OR 

tumor*[tiab] OR oncolog*[tiab] OR malignan*[tiab] OR cancer*[tiab]) AND (colorectal*[tiab] OR colon[tiab] OR colonic[tiab] OR rectal[tiab] OR rectum[tiab] 

OR sigmoid*[tiab]))) AND ("Colectomy"[MeSH] OR "Colorectal Surgery"[MeSH] OR "Rectum/surgery"[MeSH] OR "Colon/surgery"[MeSH] OR ((large 

bowel[tiab] OR colorectal*[tiab] OR colon[tiab] OR rectum[tiab] OR rectal[tiab] OR ileocaecal[tiab] OR caecum[tiab] OR low anterior[tiab]) AND 

(resection*[tiab] OR surg*[tiab] OR anastomo*[tiab] OR "Anastomosis, Surgical"[MeSH])) OR (colectom*[tiab] OR hemicolectom*[tiab] OR "total mesorectal 

excision*"[tiab] OR proctocolectom*[tiab] OR "abdominal perineal resection*"[tiab]))) AND ("Anastomotic Leak"[MeSH] OR (anastomo*[tiab] AND ("adverse 

effects"[Subheading] OR "complications"[Subheading] OR leak*[tiab] OR complication*[tiab] OR defect*[tiab] OR separation*[tiab] OR dehiscence*[tiab] OR 

breakdown*[tiab] OR abscess*[tiab)))) AND ("Quality of Life"[Mesh] OR "quality of life"[tiab] OR life qualit*[tiab] OR living qualit*[tiab] OR "quality of 

living"[tiab] OR "Activities of Daily Living"[Mesh] OR "activities of daily living"[tiab] OR "activity of daily living"[tiab] OR "activities of daily life"[tiab] OR 

"activity of daily life"[tiab] OR daily living activit*[tiab] OR daily life activit*[tiab] OR "adl"[tiab] OR "chronic limitation of activity"[tiab] OR self care*[tiab] 

OR "Health Status"[Mesh] OR "health status"[tiab] OR "level of health"[tiab] OR health level*[tiab] OR "qol"[tiab] OR "hrql"[tiab] OR "hrqol"[tiab] OR "activity 

of daily living"[tiab] OR "activities of daily life"[tiab] OR "activity of daily life"[tiab] OR daily life activit*[tiab] OR iadl[tiab] OR living qualit*[tiab] OR "quality 

of living"[tiab] OR "patient reported outcome") 

Cochrane ("Colorectal Neoplasms"[MeSH] OR (("Neoplasms"[MeSH] OR carcinoma*:ti,ab,kw OR adenocarcinoma*:ti,ab,kw OR neoplas*:ti,ab,kw OR tumour*:ti,ab,kw 

OR tumor*:ti,ab,kw OR oncolog*:ti,ab,kw OR malignan*:ti,ab,kw OR cancer*:ti,ab,kw) AND (colorectal*:ti,ab,kw OR colon:ti,ab,kw OR colonic:ti,ab,kw OR 

rectal:ti,ab,kw OR rectum:ti,ab,kw OR sigmoid*:ti,ab,kw))) AND ("Colectomy"[MeSH] OR "Colorectal Surgery"[MeSH] OR "Rectum/surgery"[MeSH] OR 

"Colon/surgery"[MeSH] OR ((large bowel:ti,ab,kw OR colorectal*:ti,ab,kw OR colon:ti,ab,kw OR rectum:ti,ab,kw OR rectal:ti,ab,kw OR ileocaecal:ti,ab,kw OR 

caecum:ti,ab,kw OR low anterior:ti,ab,kw) AND (resection*:ti,ab,kw OR surg*:ti,ab,kw OR anastomo*:ti,ab,kw OR "Anastomosis, Surgical"[MeSH])) OR 

(colectom*:ti,ab,kw OR hemicolectom*:ti,ab,kw OR "total mesorectal excision*":ti,ab,kw OR proctocolectom*:ti,ab,kw OR "abdominal perineal 

resection*":ti,ab,kw)) AND ("Anastomotic Leak"[MeSH] OR (anastomo*:ti,ab,kw AND ("adverse effects"[Subheading] OR "complications"[Subheading] OR 

leak*:ti,ab,kw OR complication*:ti,ab,kw OR defect*:ti,ab,kw OR separation*:ti,ab,kw OR dehiscence*:ti,ab,kw OR breakdown*:ti,ab,kw OR abscess*:ti,ab,kw)) 

AND (“Quality of Life”[MeSH] OR (Quality of life OR QoL OR life quality OR health-related quality of life OR HRQoL OR Psychological Well-Being OR health 

level OR health status OR daily life OR patient reported outcome):ti,ab,kw) 

Embase (exp colorectal tumor/ or exp colorectal cancer/ or ((neoplasm/ or (carcinoma* or adenocarcinoma* or neoplas* or tumour* or tumor* or oncolog* or malignan* 

or cancer*).ti,ab,kw.) adj3 (colorectal* or colon or colonic or rectal or rectum or sigmoid*).ti,ab,kw.)) AND (exp colorectal surgery/ or exp rectum surgery/ or exp 

colon surgery/ or ileoanal anastomosis/ or ileorectal anastomosis/ or ((large bowel or colorectal* or colon or rectum or rectal or ileocaecal or caecum or low 

anterior).ti,ab,kw. adj3 (resection* or surg* or anastomo*).ti,ab,kw. or (colectom* or hemicolectom* or "total mesorectal excision*" or proctocolectom* or 

"abdominal perineal resection*").ti,ab,kw.)) AND (postoperative complication/su or exp anastomosis leakage/ or anastomosis/co or (anastomo* adj3 (leak* or 

complication*)).ti,ab,kw.) AND (exp "quality of life"/ OR "life qualit*".ti,ab,kw. OR "quality o? life*".ti,ab,kw. OR exp health status/ OR "health status*".ti,ab,kw. 

OR "level o? health".ti,ab,kw. OR "health level*".ti,ab,kw. OR qol.ti,ab,kw. OR hrql.ti,ab,kw. OR hrqol.ti,ab,kw. OR "patient reported outcome".ti,ab,kw.)  

 



S2. Additional study information on perioperative care 

Reference Bowel preparation 

 (pre-op) 

Oral antibiotics  

(pre-op) 
Diverting ileostomy  

(intra-op) 
Drain management  

(intra-op) 

Arron et al. NA NA If needed NA 

Ashburn et al.  NA NA Based on the discretion of the operating 
surgeon  

NA 

di Cristofaro et al.  NA NA NA NA 

Hain et al.  NA NA Performed routinely and closed 6 to 8 weeks 
postoperatively if CT showed no AL 

Drainage of the pelvic space by a closed 
suction drain was left in place for 48–72 h 
in all patients 

van Kooten et al. NA NA NA NA 

Lim et al NA prophylaxis of 1.5 g of 
cefuroxime and 500 mg of 
metronidazole at induction 

Based on the discretion of the senior surgeon  

 

NA 

Marinatou et al. NA NA Preferred by the surgeon in the majority of the 
cases where a low-lying anastomosis was 
necessary  

Not clear if this was done routinely or in 

selected cases 

McGiffin et al.  NA NA Not performed, exclusion criterium NA 

Miura et al.  Mechanical bowel preparation Perioperative Not performed, exclusion criterium Transanal drainage  

Mongin et al.  NA NA Performed routinely and closed 6 to 8 weeks 
postoperatively if CT showed no AL  

A pelvic suction drain was always left in 
place behind the anastomosis  

di Re et al. NA NA Based on the surgeon’s discretion NA 

Riss et al.  NA NA NA NA 

Westerduin et al.  NA NA If deemed necessary by the operating surgeon  NA 

 

 

 

 

 

 



S3. Characteristics of anastomotic leakage described by the included studies  

Reference Definition 

AL  

Timeframe 

for AL 

diagnosis 

Clinical 

characteristics 

Radiological 

characteristics 

Indication for 

radiological 

examination/AL 

assessment 

Biochemical 

elements 

Grading 

system 

Re-

interventions 

Mortality 

<30 post-

operative 

days 
Arron et al.  AL was defined as 

requiring re-
intervention 
within 30 days 
following surgery 
 

30 days NA NA Based on clinical 
symptoms 

NA ISREC 
classification 
Grade B & C 

- Radiological 
intervention (n=4) 
- Re-operation 
(n=56) 
- Other (i.e. 
conservative) (n=3) 

NA 

Ashburn et al.  Clinical, 
radiographic, or 
intraoperative 
findings guided 
the primary 
surgeon to 
document AL in 

the medical record 
and only patients 
with clinically 
evident AL were 

included.  
 

NA Presence of pus, gas 
or stool evacuated 
in a drain, similar 
discharge from the 
operative wound, or 
a rectovaginal 
fistula or peritonitis. 

Distal contrast study Only patients with 
clinical symptoms 
were included 

NA NA NA NA 

di Cristofaro 
et al.  

NA NA NA NA NA NA Clavien Dindo, 
Grade III 

Reoperation (n = 5) 0 

Hain et al.  Symptomatic AL 
or asymptomatic 
AL 

> 6 months Signs of sepsis, 
peritonitis, emission 
of gas, pus or faeces 
from the pelvic 
drain, purulent 
discharge per anus, 
or rectovaginal 

fistula.  

CT with water-
soluble contrast 
enema: luminal 
extravasation or 
isolated pelvic 
abscess  

Based on clinical 
symptoms or routine 
performed at 6–8 
weeks postoperatively 
for ileostomy closure 

NA Symptomatic 
(n=23) or 
asymptomatic 
AL (n=23) 

- Delayed stoma 
reversal (all) 
- Antibiotic therapy 
(n=23) 
- Radiological 
drainage (n=9) 
- Trans anal drainage 

(n=3) 
- Trans anal dilatation 
(n=3) 
- Abdominal re-
intervention (n=3) 
- Fibrin glue injection 
(n=1) 

NA 



Reference Definition 

AL  

Timeframe 

for AL 

diagnosis 

Clinical 

characteristics 

Radiological 

characteristics 

Indication for 

radiological 

examination/AL 

assessment 

Biochemical 

elements 

Grading 

system 

Re-

interventions 

Mortality 

<30 post-

operative 

days 
van Kooten et 
al. 

All leakages 
clinically 

diagnosed or 
confirmed by 
contrast enema, or 
an abscess around 
the anastomosis 

NA NA Contrast enema, 
abscess around the 

anastomosis 

NA NA NA NA Mortality within 
30 days was an 

exclusion 
criterion 

Lim et al. Clinical or 
subclinical AL 

< 3 months Abdominal pain, 
distention or 

tenderness, 
peritonism, rectal 
discharge, 
tachycardia, 
arrhythmias or 
pyrexia.  

‘Confirmation’ with 
CT scanning and/or 

stricture or leak on 
water-soluble contrast 
enema 

Based on clinical 
symptoms or routine 

performed within 
three months for 
ileostomy closure 

Elevated white 
cell count or 

elevated serum 
C-reactive 
protein 

 Clinical vs 
subclinical AL 

- Laparotomy and 
washout (n=1) 

- CT-guided drainage 
(n=3) 
- Antibiotic therapy 
(n=6) 

NA 

Marinatou et 
al. 

All clinically 
evident ALs 

NA Peritonitis, purulent 
and/or feculent 

material from pelvic 
drain, fever with or 
without pelvic pain, 
protracted ileus, 
drainage per rectum 
and rectovaginal 
fistula 

Confirmation of the 
anastomotic 

insufficiency obtained 
by CT and/or contrast 
medium exploration 
(gastrografin) 

Based on clinical 
symptoms 

NA  Clavien Dindo 
 - Grade II: 14 

 - Grade III: 11 

- CT-guided 
placement of 

presacral drain (n=1) 
- Re-laparotomy with 
pelvic drain 
placement (n=2) 
- Re-laparotomy with 
loop ileostomy (n=3) 
- Re-laparotomy with 
takedown of 

anastomosis and end 
colostomy 
construction (n=5) 

0 

McGiffin et 
al.  

ISREC definition* Median 5.5 
days POD 

NA NA NA NA ISREC 
classification: 
Grade A (n=0) 
Grade B (n=2) 
Grade C (n=22) 

- Percutaneous drain 
(n=2) 
- Laparoscopic 
washout, without 
ileostomy (n=1) 

- Laparoscopic 
washout, with 
ileostomy (n=17) 
- Open washout, with 
ileostomy (n=4) 

0 



Reference Definition 

AL  

Timeframe 

for AL 

diagnosis 

Clinical 

characteristics 

Radiological 

characteristics 

Indication for 

radiological 

examination/AL 

assessment 

Biochemical 

elements 

Grading 

system 

Re-

interventions 

Mortality 

<30 post-

operative 

days 
Miura et al. ISREC definition  < 30 days Abdominal pain, 

abdominal 

distention, fever, 
pus or faecal 
discharge from the 
pelvic drain. 
Confirmed by 
digital rectal 
examination 

Extravasation of 
endoluminally given 

water-soluble contrast 
enema, pelvic abscess 
and fluid/air bubbles 
surrounding the 
anastomosis on CT 

Based on clinical 
symptoms  

NA ISREC 
classification 

- Re-intervention: 30 
- Reoperation: 30 

One patient died 
because of AL 

Mongin et al.  NA NA Peritonitis, fever, 
discharge of gas, 
pus or faeces from 
the abdominal drain 
or the vagina 

CT scan with contrast 
enema with leakage 
into the perirectal 
cavity, leakages from 
the efferent limb of 
the colonic pouch, 
isolated pelvic 
abscesses without 

evidence of fistula 

Based on clinical 
symptoms or routine 
performed at 6–8 
weeks postoperatively 
for ileostomy closure 

NA  Symptomatic 
AL (n=11) vs 
asymptomatic 
AL (n=41).  

- Antibiotic therapy 
(n=11) 
- CT-guided drainage 
(n=9) 
- Trans anal drainage 
(n=2) 
- Reoperation (n=13) 

0 

di Re et al.  Leak in the bowel 
anastomosis that 
is identified at 
reoperation, post-
operative imaging 

or evidence of 
anastomotic 
stenosis on routine 
endoscopic 
examination, 
clinical or 
radiological 
examination 

NA Stenosis Presence of 
extraluminal gas or 
peri-anastomotic 
collection on post-
operative imaging 

NA NA Contained 
(66%) vs not 
contained (10%) 
and stricture 
only (24%) 

- Antibiotics only 
(39%) 
- Percutaneous 
radiological drainage 
(9%) 

- Operative 
abdominal drainage 
(19%) 
- Transrectal drainage 
(6%) 
- Anastomotic 
dilatation (24%) 
- Combined 
percutaneous and 

transrectal drainage 
(2%) 
- Combination of 
abdominal and 

0 



Reference Definition 

AL  

Timeframe 

for AL 

diagnosis 

Clinical 

characteristics 

Radiological 

characteristics 

Indication for 

radiological 

examination/AL 

assessment 

Biochemical 

elements 

Grading 

system 

Re-

interventions 

Mortality 

<30 post-

operative 

days 
transrectal drainage 
(1%) 

Riss et al.  NA NA NA NA 
  

NA NA ISREC 
classification: 

Grade A (n=7) 
Grade B (n=3) 
Grade C (n=6) 

Re-laparotomy in 6 
patients.  

NA 

Westerduin et 
al.  

AL, pelvic 
abscess or fistula 

NA NA NA NA NA NA Re-do anastomosis 
(surgery) 

 

0 

AL, anastomotic leakage; NA, not applicable; CT, Computed Tomography; ISREC, the International Study Group of Rectal Cancer; POD, postoperative days. 

*‘A defect of the intestinal wall integrity at the colorectal or colo-anal anastomotic site leading to a communication between the intra- and extra-luminal compartments’  

 

 



S4. Detailed information of questionnaires used in more than one study  

 

a. EORTC QLQ-CR29 – downloaded from https://qol.eortc.org/questionnaire/qlq-cr29/ 

 

https://qol.eortc.org/questionnaire/qlq-cr29/


b. EORTC QLQ-C30 – downloaded from https://qol.eortc.org/questionnaire/eortc-qlq-c30/ 

  



 

c. SF-36 – downloaded from https://www.rand.org/health-care/surveys_tools/mos/36-item-short-form.html 

 

  

 

 

 

 

 

https://www.rand.org/health-care/surveys_tools/mos/36-item-short-form.html


 

 

 

  

 

 

 

 

 



d. FIQL – downloaded from https://patientreportedoutcomes2.sites.olt.ubc.ca/files/2014/04/Fecal_Incontinence_Quality_of_Life_Paper.pdf 

 

 

https://patientreportedoutcomes2.sites.olt.ubc.ca/files/2014/04/Fecal_Incontinence_Quality_of_Life_Paper.pdf


S5. Links to questionnaires used in only one study 

 

a. Cleveland Global QoL: https://cdn-links.lww.com/permalink/ibd/b/ibd_2015_07_09_shen_15-0060_sdc1.pdf 

b. EORTC IN – PATSAT32: https://www.eortc.org/app/uploads/sites/2/2018/08/Specimen-IN-PATSAT32-English.pdf 

c. Gastrointestinal Quality of Life Index: https://patientreportedoutcomes2.sites.olt.ubc.ca/files/2014/04/GQLI.pdf 

d. EuroQoL visual analogue scale: https://euroqol.org/eq-5d-instruments/eq-5d-5l-about/ 

e. Short-Form 12: https://www.rand.org/health-care/surveys_tools/mos/12-item-short-form.html 

f. Rotterdam Symptoms Check List questionnaire (RSCL): https://meetinstrumentenzorg.nl/wp-content/uploads/instrumenten/RSCL-handl.pdf 

 

 

S6. Additional reported outcomes 

 

Author Diverting 

stomy 

AL vs 

non-AL 

(%) 

P 

value  

 

Neoadjuvant 

therapy AL vs 

non-AL (%) 

P 

value  

 

Tumor 

location 

AL vs 

non AL 

(mean 

distance 

from 

AV; cm) 

P 

value  

 

Surgical 

procedures 

AL vs non-

AL  

P 

value  

 

Type of 

reinterventions 

AL vs non-AL 

P 

value 

Stoma 

status 

AL vs 

no AL 

(%) 

P 

value 

Onco. 

outcomes 

Arron et al. 17 (27) : 223 
(20)  

 

0.19  14 (22) : 187 (17) 
(chemo)radiotherapy 

0.23  NA / See table 2. 0.02  

 

Radiological 4 (6) : 7 
(12), Laparoscopic 

11 (18): 10 (17), 
Open procedure 45 
(71) : 35 (60), Other 
3 (5) : 6 (10)  

0.41 

  

 

- 6 months 
34 (72) : 

108 (11) 
- 12 months 
15 (40) : 31 
(4)  

<0.01 
<0.01  

NA 

Ashburn et 

al.  

27 (52) : 216 

(27)  

0.01  

 

23 (67.6) : 206 

(55.5)  

 

0.4  9.7: 13.6  0.001  

 

NA / NA / NA / NA 

di 

Cristofaro 

et al.  

NA / NA / NA / NA / NA / NA /  

https://cdn-links.lww.com/permalink/ibd/b/ibd_2015_07_09_shen_15-0060_sdc1.pdf
https://www.eortc.org/app/uploads/sites/2/2018/08/Specimen-IN-PATSAT32-English.pdf
https://patientreportedoutcomes2.sites.olt.ubc.ca/files/2014/04/GQLI.pdf
https://euroqol.org/eq-5d-instruments/eq-5d-5l-about/
https://www.rand.org/health-care/surveys_tools/mos/12-item-short-form.html
https://meetinstrumentenzorg.nl/wp-content/uploads/instrumenten/RSCL-handl.pdf


Hain et al.  Everyone / 35 (76) : 61 (69) 
radiotherapy 

0.36* 5.4 : 6.1 0.33* Intersphincteric 
resection 17 
(37) : 30 (34)  

0.71* NA / NA NA NA 

van Kooten 

et al. 

NA / NA / NA / NA / NA / Not AL 
specific 

/ NA 

Lim et al. NA / Comparison 
between SCL and 
CL chemotherapy 
and radiotherapy 

NS NA / NA / NA / 6 CL : 0 
SCL  

/ NA 

Marinatou 

et al. 

13 (52) : 18 
(36) 

0.28  12 (48) : 38 (76)  
chemo±radiotherapy 

 

 

 

0.03 5.3 : 5.7 0.5 NA / NA / - 3 months 
21 (84) : 13 
(26) 
- 6 months 
20 (80) : 12 

(24),   
- 12 months 
13 (52) : 1 
(2) 

0.0001  
0.0001  
0.0001  
 

NA 

McGiffin et 

al.  

Exclusion 
criterium 

/ NA / 10 : 12  0.011  PME 5 (21) : 
123 (61.5); 
TME 19 (79) : 
77 (38.5) 

<0.001 NA / NA / NA 

Miura et 

al.  

Exclusion 
criterium 

/ NA / NA / NA / NA / Permanent 
stoma 
formation 
rate was 
16.7% for 

AL 

 

/ NA 

Mongin et 

al.  

NA / 17 (81) : 26 (62)  
radiotherapy 

0.158 NA / Intersphincteric 
resection 10 
(48) : 19 (45)  

0.858  
 

NA / all patients 
who still 
had a stoma 

after AL 
were 
excluded 
 

/ NA 



di Re et al. 24 (39.3) : 23 
(37.7) 

0.900 14 (23.0) : 14 (23.0) 
radiotherapy 

> 0.999 - High 12 
(19.7) : 14 
(23.0)  

- low 18 
(29.5): 17 
(27.9)  
- ultra low 1 
(50.8) : 30 
(49.2) 

0.900 NA / NA / NA / Disease free 
survival at 1, 
3 and 5 years 

NS 

Riss et al.  12 (75) : 8 
(67) 

0.0455  11 (68.8) : 9 (56.3)  
(chemo)radiotherapy 

NS NA / Same 
disctribution of 

iersphincteric, 
Low anterior 
and complete   

NS NA / NA / NA 

Westerduin 

et al.  

37 (71) : 82 
(69)  

 

0.83 29 (56) : 55 (47)  
chemotherapy 
43 (83) : 68 (58)  
radiotherapy 

0.27 
0.001 

NA / NA / NA / Temporary 
stoma 
formation 
in 87% of 
AL group 

/ NA 

AL, anastomotic leakage; SCL, subclinical leak; CL, clinical leak; NS, not significant. *also not significant when subgroup analysis for symptomatic 

and non-symptomatic AL.  

 


