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BACKGROUND:  Colorectal anastomotic leakage remains 
one of the most frequent and dreaded postoperative 
complications after colorectal resection. However, limited 
research has been conducted on the impact of this 
complication on the quality of life of patients who have 
undergone colorectal cancer surgery.

OBJECTIVE:  The aim of this systematic review was to 
identify, appraise, and synthesize the available evidence 
regarding the quality of life in patients with anastomotic 
leakage after oncological colorectal resections to inform 
clinical decision-making.

DATA SOURCES AND STUDY SELECTION:  PubMed, Embase, 
and the Cochrane Library were searched for studies 
reporting quality of life using validated questionnaires 
in patients with anastomotic leakage after oncological 
colorectal resections. The literature search was performed 
systematically and according to Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses guidelines.

OUTCOMES:  Outcomes from quality-of-life 
questionnaires of patients with and without anastomotic 
leakage were analyzed.

RESULTS:  Thirteen articles reporting on 4618 individual 
patients were included, among which 527 patients 
developed anastomotic leakage. Quality of life was evaluated 
using 10 distinct questionnaires administered at various 
postoperative time points, ranging from 1 month to 14 
years. Quality-of-life outcomes differed across studies and 
time points, but overall scores were most negatively affected 
by anastomotic leakage up to 12 months postoperatively.

LIMITATIONS:  There was a high heterogeneity between 
the included studies based on the questionnaires used 
and the time of assessment.

CONCLUSIONS:  The published evidence suggests that 
anastomotic leakage after oncologic colorectal resection is 
associated with impaired quality of life, especially within 
the first postoperative year. The impact of anastomotic 
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leakage on quality of life warrants further evaluation and 
discussion with patients.

KEY WORDS:   Anastomotic leakage; Colorectal cancer 
surgery; Quality of life.

Oncological colorectal resection with or without 
primary anastomosis remains the cornerstone 
in the treatment of colorectal cancer (CRC). In 

patients undergoing restorative procedures, anastomotic 
leakage (AL) remains one of the most frequent and dreaded 
postoperative complications, with a reported incidence 
varying from 1.5% to 20%.1–4 This wide-ranging incidence 
in the literature may be due to differences in surgical risk 
among different study populations and variability in sur-
gical techniques, but it also reflects significant differences 
in reporting standards for AL. Although several classifi-
cations and definitions of AL have been described in the 
literature, there is no consensus on definitive diagnostic or 
clinical criteria for AL.5–8

Several important risk factors for AL have been iden-
tified during the past few decades, such as active smok-
ing, malnutrition, male sex, obesity, emergency surgery, 
operative time, postoperative use of nonsteroidal anti- 
inflammatory drugs, and neoadjuvant chemotherapy.9–11 
Despite innovations in surgical techniques, preoperative 
optimization, and intraoperative interventions to further 
minimize the risk of AL, rates of anastomotic complica-
tions have not decreased. AL ranges in clinical severity from 
minor, subclinical, and contained leaks to fulminant sepsis 
and organ failure with increased short-term mortality rates.12

A standardized consensus framework for defining, 
reporting, and grading colorectal AL is currently being 
developed by the Consensus on Reporting and Defining 
Colorectal Anastomotic Leaks. This expert group noticed 
gaps in knowledge about the short- and long-term impact 
AL on functional outcomes and overall quality of life 
(QoL). As patients should be fully informed not only 
regarding the immediate surgical risks but also on the 
impact surgical complications may have on long-term 
function and QoL, this systematic review was undertaken 
to address this important question about the short- and 
long-term impacts of AL in patients with CRC. The aim of 
this systematic review was to identify, appraise, and syn-
thesize the available evidence regarding short- and long-
term QoL in patients who have undergone oncological 
colorectal resections complicated by AL.

MATERIALS AND METHODS

Study Protocol and Registration
This systematic review was conducted according to 
the latest edition of the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses guidelines.13 The 

study protocol was developed a priori and registered at 
PROSPERO (ID 411065).

Outcomes and Definitions
The primary outcomes were QoL and health-related 
QoL (HRQoL). QoL was defined using the World Health 
Organization definition of “an individuals’ perception of 
their position in life in the context of the culture and value 
systems in which they live and in relation to their goals, 
expectations, standards, and concerns.”14 HRQoL in cancer 
is often used interchangeably with QoL because there is no 
consensus on a standardized definition. We have applied 
the definition of Testa and Simonson15 on HRQoL as the 
“physical, psychological and social domains of health, seen 
as distinct areas that are influenced by a person’s experi-
ences, beliefs, expectations and perceptions.”

AL was defined as a combination of clinical signs and 
symptoms (eg, abdominal pain or tenderness, peritoni-
tis, fever, tachycardia, purulent or fecal discharge from 
an abdominal drain or the vagina, purulent discharge per 
anus), biochemical elements (elevated white blood cell 
count and/or C-reactive protein), and radiological con-
firmation of an interruption of the anastomosis and/or a 
perianastomotic collection on CT.6,16

Search and Information Sources
The literature search was performed on March 13, 2023, 
and repeated on August 14, 2023. PubMed, Cochrane 
Library, and Embase were searched with the use of MeSH-, 
Emtree-, and free terms, including “colorectal neo-
plasms,” “(adeno)carcinoma,” “colorectal surgery,” “anas-
tomotic leak,” “complications,” “quality of life (QoL),” and 
“health-related quality of life (HRQoL)” (see Supplemental 
S1 at http://links.lww.com/DCR/C410). Reference lists of 
relevant publications were cross-checked to identify addi-
tional studies. This hand-search method was continued 
until no further relevant studies were identified.

Selection Process
Eligibility criteria and selection process. All English or 
Dutch articles published in peer-reviewed index journals 
reporting on QoL in patients older than 18 years with AL 
after oncological colorectal resections were considered 
eligible for inclusion. Analysis of QoL after AL had to be 
identified as a predetermined aim in the Methods sec-
tion of the study to be eligible for inclusion. Trials were 
included irrespective of blinding.

Systematic reviews and secondary sources such as 
letters to the editor, technical descriptions, conference 
proceedings, and commentaries were excluded. Articles 
reporting on fewer than 10 patients or solely reporting 
on outcomes after colorectal resections for benign indica-
tions were excluded. Since the first systematic review on 
the definition of AL was published in the year 2001, all 
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articles published before January 1, 2000, were excluded.8 
Furthermore, articles were excluded when no validated 
HRQoL instrument had been applied.

All search results were imported into an online tool 
designed for systematic reviews (Rayyan).17 After the 
removal of duplicates, articles were screened for eligibil-
ity by 2 independent researchers (A.H.C.G. and D.J.I.H.) 
according to the predefined criteria. First, articles were 
screened on the basis of titles and abstracts. Definitive 
article inclusion followed if the eligibility criteria were met 
after full-text screening by both reviewers. Disagreements 
were resolved through discussion. All references were 
stored in the Endnote Reference Management Tool (ver-
sion 20.4, Clarivate, Chandler, United States).

Data Extraction and Synthesis of Results
Two independent researchers (A.H.C.G. and D.J.I.H.) per-
formed a qualitative analysis and extracted data from the 
main text, tables, and figures using a predefined and stan-
dardized data extraction table. Extracted data included 
first author, year of publication, country, study design, 
study period, inclusion and exclusion criteria, aim of the 
study, number of patients, general patient characteristics, 
indication for surgery, surgical procedures performed, the 
applied (validated) QoL questionnaires, time of assess-
ment, and secondary outcomes. Furthermore, definitions, 
time frame, and criteria for diagnosis of AL were collected. 
Data acquired via the outlined search strategy were sum-
marized in tables. Findings were described using a narra-
tive approach (ie, primarily words and text were used to 
summarize and explain the findings). Because of the het-
erogeneity among included studies in terms of the defini-
tion of AL and questionnaires used to assess QoL, pooling 
in a meta-analysis was impossible.

Assessment of Risk of Bias in Individual Studies
To ascertain the validity of the included studies, the 
risk of bias in each study was assessed by 2 reviewers 
(A.H.C.G. and D.J.I.H.) with a revised Risk of Bias in 
Non-randomized Studies of Interventions tool to assess 
the risk of bias in nonrandomized studies.18 All types of 
bias were evaluated for every study and judged to be “low 
risk,” “moderate risk,” or “high risk.” Possible confounding 
domains were a priori defined as active smoking, malnu-
trition, male sex, BMI, comorbidities or higher ASA clas-
sification, emergency surgery, and longer operative time.

RESULTS

Study Selection
The electronic literature search generated 1323 articles and 
980 unique articles after removing duplicates. Of these, 
866 were excluded after title and abstract screening. A full-
text screening of the resulting 114 articles was performed 

and another 101 were excluded. Cross-reference checking 
generated 1 additional article, and 1 more additional pub-
lication was identified after repeating the search before 
submission. Ultimately, 13 articles were included in the 
analysis (Fig. 1A).

Study and Patient Characteristics
All 13 articles included were cohort or case-matched stud-
ies and comprised 4618 individual patients, with study sam-
ple sizes ranging from 32 to 1207 patients (Table 1).19–26,28–31  
Four studies reported on colorectal resections,19,21,24,29 
and all other studies focused on rectal resections. All 
studies included patients diagnosed with CRC, with only 
2 studies also including patients with benign indications 
for colorectal resections (eg, diverticulitis, IBD). Because 
benign indications were presented separately, the outcomes 
of these patients were excluded from this review.24,29 The 
final population consisted of 4618 patients, of whom 2946 
(64%) were men and 1672 (36%) women, with a mean age 
of 61.9 years. Among these patients, 527 (11%) developed 
AL and 4091 (89%) recovered without clinical, radiolog-
ical, or biochemical signs of AL (Table 2).19–26,28–31 The 
median time of follow-up was 4.3 years (4.8 months–14.4 
years). Additional study information on the perioperative 
care of patients in each study is provided in Supplemental 
S2 at http://links.lww.com/DCR/C410.

Risk of Bias in Studies
The relevant categories from the Risk of Bias in Non-
randomized Studies of Interventions tool were used to 
assess the risk of bias (Fig. 1B). We reported a serious risk 
of bias in 9 studies, primarily attributed to the nonran-
domized design of these studies21,22,24–26,28–31 and a moder-
ate risk of bias in the other 4 studies.19,20,23,27

AL Characteristics
All details on AL and specific characteristics reported by 
each study are summarized in Supplemental S3 at http://
links.lww.com/DCR/C410. The reported definitions and 
diagnostic modalities for AL varied widely among the 
studies reviewed. Four studies (33%) did not report any 
specific definition for AL.21,28,30,32 Furthermore, none of the 
studies applied the same definition for AL. The severity of 
AL was assessed using various classifications across the 
included studies. Four studies applied the International 
Study Group of Rectal Cancer classification,19,26,27,30 whereas 
2 studies used the Clavien-Dindo classification.21,25 Four 
studies divided AL cases into symptomatic and asymp-
tomatic or clinical and subclinical manifestations.22,24,28,29 
The other studies did not provide a specific classification or 
grading of severity of AL. The time frame in which AL was 
suspected or diagnosed was reported in 4 articles, with the 
latest reporting time being 6 months after surgery.19,22,24,27 
One study reported biochemical characteristics that might 
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indicate surgical complications.24 Eight studies (67%) used 
CT with or without contrast to confirm the diagnosis of 
AL.20,22–25,27–29 Four studies reported performing radiolog-
ical assessment and subsequent AL assessment only when 
clinical symptoms occurred.19,20,25,27 Three other studies 
additionally performed routine scanning for AL before 
ileostomy closure (range, 6 weeks–3 months after sur-
gery).22,24,28 The type of reinterventions was specified in 10 
studies19,21,22,24–30 and ranged from antibiotic treatment to 
reoperation (laparotomy) with take down of anastomosis 
and end-colostomy construction.

Questionnaires
A total of 10 validated QoL questionnaires were adminis-
tered at different time points within the studies. Four val-
idated instruments were administered across the majority 
of studies (see Supplemental S4 at http://links.lww.com/
DCR/C410: The European Organization for Research 
and Treatment of Cancer QoL Questionnaire [EORTC 
QLQ]-C30 [Core] and -CR29 [CRC-specific], the 
36-item Short-Form survey [SF-36] encompassing both a 
physical component summary [PCS] and a mental com-
ponent summary [MCS], and the Fecal Incontinence QoL 

[FIQL] questionnaire). Six additional questionnaires were 
used in only 1 study (Supplemental S5 at http://links.lww.
com/DCR/C410). These included the Cleveland Global 
QoL (CGQL), the EORTC IN-PATSAT32 questionnaire 
for assessing cancer care satisfaction, the GI QoL Index 
(GIQLI) addressing digestive disorders with both physical 
and emotional components, the EuroQoL Visual Analog 
Scale for patient self-rated health, the 12-item Short-Form 
survey evaluating health impact on daily life, and the 
Rotterdam Symptoms Check List (RSCL) questionnaire, 
which generally evaluates HRQoL.

QoL Scores
QoL was evaluated at different time points. Almost all 
studies compared QoL scores between patients with AL 
and patients without AL at specific time points but not 
always relative to baseline assessment (Fig. 2; Table 3).

QoL up to 6 months after surgery. Based on EORTC 
QLQ-CR29 and -CR30 scores at 1 and 6 months post-
operatively, Di Cristofaro et  al identified AL as an 
independent predictor of lower QoL in multivari-
ate analysis (p < 0.001 and p = 0.004, respectively).21  

Identi�cation of studies via databases and registers

Records identi�ed (n = 1323):
Embase (n = 574)
PubMed (n = 524)

Cochrane (n = 225)

Records removed before screening
(n = 343):
- Duplicates (n = 340)
- Published before 2000 (n = 3)

Records screened
(n = 980)

Reports assessed for eligibility
(n = 108)

Reports sought for retrieval
(n = 114)

Studies included in review
(n = 13)
Reports of included studies
(n = 13)

n = 12

n = 1
Reports excluded (n = 27):
- Foreign language (n = 3)
- QoL unrelated to AL (n = 14)
- No QoL (n = 5)
- Wrong population (n = 5)

Records excluded (n = 866):
- Foreign language (n = 91)
- Wrong publication type : case report or
secondary source (n = 89)
- Wrong population: children, animal study,
other conditions than CRC (n = 230)
- Wrong outcome; no QoL (n = 466)

Reports not retrieved (n = 6)
-No full-text access (n = 6)

Reports excluded (n = 96):
- QoL unrelated to AL (n = 79)
- Technical description (n = 1)
- Other (n = 16)

Search update before submission

Id
en

ti�
ca

tio
n

Sc
re

en
in

g
In

cl
ud

ed

D1 D2 D3

Risk of bias domains

D4 D5 D6 D7 Overall

Arron et al

Ashburn et al

Di Cristofaro et al

Hain et al

van Kooten et al

Lim et al

St
ud

y

Marinatou et al

McGi�n et al

Miura et al

Mongin et al

Di Re et al

Riss et al

Westerduin et al

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

Domains:
D1: Bias due to confounding.
D2: Bias due to selection of participants.
D3: Bias in classi�cation of interventions.
D4: Bias due to deviations from intended interventions.
D5: Bias due to missing data.
D6: Bias in measurement of outcomes.
D7: Bias in selection of the reportod result.

Bias due to confounding
Bias due to selection of participants

Bias due to deviations from intended interventions
Bias in classi�cation of interventions

Bias due to missing data
Bias in measurement of outcomes

Bias in selection of the reported result
Overall risk of bias

Judgement

Serious

Moderate

Low

? No information

0% 25% 50% 75% 100%
Low risk Moderate risk Serious risk No information

A B

FIGURE 1.  Study selection. A, PRISMA flow chart outlining study selection strategy. B, Adapted ROBINS-I tool Risk of Bias from included 
studies. CRC = colorectal cancer; PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-Analyses; QoL = quality of life;  
ROBINS-I = Risk of Bias in Non-randomized Studies of Interventions.

http://links.lww.com/DCR/C410
http://links.lww.com/DCR/C410
http://links.lww.com/DCR/C410
http://links.lww.com/DCR/C410


Copyright © The American Society of Colon & Rectal Surgeons, Inc. Unauthorized reproduction of this article is prohibited.

Gielen et al: QoL After Anastomotic Leakage158

TA
BL

E 
1.

  
Ch

ar
ac

te
ris

tic
s 

of
 in

cl
ud

ed
 s

tu
di

es

Re
fe

re
nc

e
Ye

ar
Co

un
tr

y
St

ud
y 

de
si

gn
St

ud
y

pe
rio

d
N

o.
 o

f
pa

tie
nt

s
In

cl
us

io
n 

cr
ite

ria
Ex

cl
us

io
n 

cr
ite

ria
Ai

m
 o

f t
he

 st
ud

y

A
rr

on
 

et
 a

l19

20
23

Th
e N

et
he

rla
nd

s
O

bs
er

va
tio

na
l 

co
ho

rt
 s

tu
dy

20
10

–2
01

9
11

97
Pa

tie
nt

s 
ag

ed
 1

8 
y 

or
 o

ld
er

, 
di

ag
no

se
d 

w
ith

 s
ta

ge
 I–

III
 C

RC
H

is
to

ry
 o

f C
RC

, I
BD

, h
er

ed
ita

ry
 

CR
C 

sy
nd

ro
m

es
, n

on
-D

ut
ch

 
sp

ea
ki

ng
 o

r d
ia

gn
os

ed
 w

ith
 a

 
m

en
ta

l c
on

di
tio

n 
th

at
 li

m
ite

d 
th

e 
ab

ili
ty

 to
 fi

ll 
ou

t q
ue

st
io

n-
na

ire
s, 

no
ne

le
ct

iv
e 

su
rg

er
y,

 
re

se
ct

io
n 

w
ith

ou
t p

rim
ar

y 
an

as
to

m
os

is
, o

r w
ith

 e
nd

 
st

om
a 

re
co

ns
tr

uc
tio

n

To
 a

ss
es

s 
w

he
th

er
 A

L 
is

 a
ss

o-
ci

at
ed

 w
ith

 H
RQ

oL
 a

t 6
 m

o 
an

d 
2 

y 
po

st
di

ag
no

si
s 

an
d 

w
he

th
er

 A
L 

is
 a

ss
oc

ia
te

d 
w

ith
 a

 c
lin

ic
al

ly
 re

le
va

nt
 

de
cr

ea
se

 in
 H

RQ
oL

 a
t 6

 
m

o 
an

d 
2 

y 
po

st
di

ag
no

si
s 

co
m

pa
re

d 
to

 a
t t

he
 ti

m
e 

of
 

di
ag

no
si

s
A

sh
bu

rn
 

et
 a

l20

20
13

U
ni

te
d 

St
at

es
 

of
 A

m
er

ic
a

Re
tr

os
pe

ct
iv

e 
co

ho
rt

 s
tu

dy
19

80
–2

01
0

86
4

Re
st

or
at

iv
e 

re
se

ct
io

n 
fo

r r
ec

ta
l 

ca
nc

er
s 

fo
r t

um
or

s 
<1

5 
cm

 
fr

om
 th

e 
an

al
 v

er
ge

Pa
tie

nt
s 

w
ith

 IB
D

, f
am

ili
al

 a
de

no
-

m
at

ou
s 

po
ly

po
si

s, 
an

d 
he

re
d-

ita
ry

 a
nd

 n
on

po
ly

po
si

s 
co

lo
n 

ca
nc

er
; p

at
ie

nt
s 

un
de

rg
oi

ng
 

no
nr

es
to

ra
tiv

e 
re

se
ct

io
ns

To
 e

va
lu

at
e 

th
e 

im
pa

ct
 o

f A
L,

 
w

he
n 

in
te

st
in

al
 c

on
tin

ui
ty

 
ca

n 
st

ill
 b

e 
m

ai
nt

ai
ne

d,
 o

n 
bo

w
el

 fu
nc

tio
n 

an
d 

Q
oL

 
in

 p
at

ie
nt

s 
un

de
rg

oi
ng

 
re

ct
al

 c
an

ce
r r

es
ec

tio
n 

w
ith

 
lo

w
 c

ol
or

ec
ta

l o
r c

ol
oa

na
l 

an
as

to
m

os
es

D
i C

ris
-

to
fa

ro
 

et
 a

l21

20
14

Ita
ly

Pr
os

pe
ct

iv
e 

co
ho

rt
 s

tu
dy

20
20

–2
01

1
11

6
Pa

tie
nt

s 
ad

m
itt

ed
 fo

r e
le

ct
iv

e 
CR

C 
su

rg
er

y
Em

er
ge

nc
y 

su
rg

er
y,

 e
xp

lo
ra

tiv
e 

la
pa

ro
to

m
y,

 in
op

er
ab

le
 C

RC
, o

r 
re

cu
rr

en
ce

 a
t f

ol
lo

w
-u

p

To
 in

ve
st

ig
at

e 
ho

w
 p

os
t-

op
er

at
iv

e 
co

m
pl

ic
at

io
ns

 
af

te
r s

ur
ge

ry
 fo

r C
RC

 a
ffe

ct
 

pa
tie

nt
s’ 

Q
oL

 a
nd

 s
at

is
fa

c-
tio

n 
w

ith
 c

ar
e

H
ai

n 
et

 a
l22

20
17

Fr
an

ce
Ca

se
-m

at
ch

ed
 

st
ud

y
20

05
–2

01
4

13
5

A
ll 

pa
tie

nt
s 

un
de

rg
oi

ng
 la

p-
ar

os
co

pi
c 

sp
hi

nc
te

r-
sa

vi
ng

 
pa

rt
ia

l o
r t

ot
al

 m
es

or
ec

ta
l 

ex
ci

si
on

Pa
tie

nt
s 

w
ith

 te
m

po
ra

ry
 o

r p
er

-
m

an
en

t s
to

m
a,

 n
o 

m
in

im
um

 
fo

llo
w

-u
p 

of
 1

 y
, a

nd
 n

o 
cu

rr
en

t 
ch

em
ot

he
ra

py
, a

nd
 p

at
ie

nt
s 

w
ho

 w
er

e 
in

cl
ud

ed
 in

 a
 

pr
ev

io
us

 s
tu

dy
 fr

om
 th

e 
gr

ou
p 

th
at

 e
va

lu
at

ed
 a

 p
os

to
pe

ra
tiv

e 
pr

og
ra

m

To
 a

ss
es

s 
lo

ng
-t

er
m

 fu
nc

-
tio

na
l o

ut
co

m
es

 a
ft

er
 

la
pa

ro
sc

op
ic

, s
ph

in
ct

er
- 

pr
es

er
vi

ng
 o

pe
ra

tiv
e 

in
te

r-
ve

nt
io

n 
fo

r r
ec

ta
l c

an
ce

r 
ac

co
rd

in
g 

to
 th

e 
ty

pe
 o

f A
L

va
n 

Ko
ot

en
 

et
 a

l23

20
22

Th
e N

et
he

rla
nd

s
O

bs
er

va
tio

na
l 

co
ho

rt
 s

tu
dy

19
96

–1
99

9
12

07
Cl

in
ic

al
ly

 re
se

ct
ab

le
 a

de
no

ca
rc

i-
no

m
a 

w
ith

 a
n 

in
fe

rio
r t

um
or

 
m

ar
gi

n 
be

lo
w

 th
e 

le
ve

l o
f S

1/
S2

 a
nd

 w
ith

in
 1

5 
cm

 fr
om

 th
e 

an
al

 v
er

ge
 w

ith
ou

t e
vi

de
nc

e 
of

 d
is

ta
nt

 m
et

as
ta

si
s

N
ot

 h
av

in
g 

fil
le

d 
ou

t t
he

 b
as

e-
lin

e 
H

RQ
oL

 q
ue

st
io

nn
ai

re
, 

de
ce

as
ed

 w
ith

in
 3

0 
d 

af
te

r 
su

rg
er

y

To
 o

bj
ec

tif
y 

th
e 

di
ffe

re
nc

e 
in

 s
ho

rt
- a

nd
 lo

ng
-t

er
m

 
H

RQ
oL

 b
et

w
ee

n 
un

co
m

-
pl

ic
at

ed
 a

nd
 c

om
pl

ic
at

ed
 

po
st

op
er

at
iv

e 
re

co
ve

ry
 

af
te

r T
M

E 
fo

r r
ec

ta
l c

an
ce

r
Li

m
 e

t a
l24

20
06

U
ni

te
d 

Ki
ng

do
m

O
bs

er
va

tio
na

l 
co

ho
rt

 s
tu

dy
20

00
–2

01
4

13
8

A
ll 

pa
tie

nt
s 

un
de

rg
oi

ng
 s

ur
gi

ca
l 

pr
oc

ed
ur

es
 w

ith
 lo

w
 re

ct
al

 
an

as
to

m
os

is
 (<

10
 cm

 fr
om

 th
e 

an
al

 v
er

ge
).

N
A

To
 e

va
lu

at
e 

th
e 

eff
ec

t o
f (

su
b)

cl
in

ic
al

 A
L 

on
 Q

oL
 a

nd
 th

e 
si

gn
ifi

ca
nc

e 
of

 fe
at

ur
es

 
se

en
 o

n 
w

at
er

-s
ol

ub
le

 
co

nt
ra

st
 e

ne
m

as
 in

 th
e 

pr
ed

ic
tio

n 
of

 s
ub

se
qu

en
t 

an
as

to
m

ot
ic

 h
ea

lin
g (C

on
tin

ue
d)



Copyright © The American Society of Colon & Rectal Surgeons, Inc. Unauthorized reproduction of this article is prohibited.

DISEASES OF THE COLON & RECTUM VOLUME 68: 2 (2025) 159

Re
fe

re
nc

e
Ye

ar
Co

un
tr

y
St

ud
y 

de
si

gn
St

ud
y

pe
rio

d
N

o.
 o

f
pa

tie
nt

s
In

cl
us

io
n 

cr
ite

ria
Ex

cl
us

io
n 

cr
ite

ria
Ai

m
 o

f t
he

 st
ud

y

M
ar

in
at

ou
 

et
 a

l25

20
14

G
re

ec
e

Re
tr

os
pe

ct
iv

e 
ca

se
-m

at
ch

ed
 

st
ud

y

20
07

–2
01

2
75

Bi
op

sy
-p

ro
ve

n 
CR

C
Ag

e 
<1

8 
y 

or
 >

80
 y

, d
is

ta
nt

 
m

et
as

ta
tic

 d
is

ea
se

 a
t p

re
se

n-
ta

tio
n,

 in
iti

al
ly

 m
an

ag
ed

 o
n 

an
 

em
er

ge
nc

y 
ba

si
s, 

hi
st

or
y 

of
 IB

D
 

or
 h

er
ed

ita
ry

 c
an

ce
r

To
 e

xp
lo

re
 th

e 
eff

ec
t o

f c
lin

i-
ca

lly
 e

vi
de

nt
 A

L 
on

 H
RQ

oL

M
cG

iffi
n 

et
 a

l26

20
22

Au
st

ra
lia

Re
tr

os
pe

ct
iv

e 
cr

os
s-

se
ct

io
na

l 
st

ud
y

20
04

–2
01

8
22

4
Pa

tie
nt

s 
un

de
rg

oi
ng

 m
in

im
al

ly
 

in
va

si
ve

 p
ro

ct
ec

to
m

y 
w

ith
 a

 
lo

w
 e

xt
ra

pe
rit

on
ea

l a
na

st
o-

m
os

is
 a

nd
 w

ith
ou

t a
 te

m
po

-
ra

ry
 d

iv
er

tin
g 

ile
os

to
m

y

Ag
e 

<1
8 

y 
an

d 
tin

ab
ili

ty
 to

 g
iv

e 
co

ns
en

t f
or

 s
ur

ve
y 

pa
rt

ic
ip

a-
tio

n,
 p

at
ie

nt
s 

w
ith

 te
m

po
ra

ry
 

di
ve

rt
in

g 
ile

os
to

m
y

To
 a

na
ly

ze
 th

e 
tim

in
g 

an
d 

m
an

ag
em

en
t o

f A
L 

an
d 

to
 

ev
al

ua
te

 th
e 

eff
ec

t o
n 

lo
ng

-
te

rm
 Q

oL
 a

nd
 fu

nc
tio

na
l 

ou
tc

om
es

 u
si

ng
 v

al
id

at
ed

 
in

st
ru

m
en

ts
M

iu
ra

 
et

 a
l27

20
18

Ja
pa

n
Re

tr
os

pe
ct

iv
e 

co
ho

rt
 s

tu
dy

20
00

–2
01

2
27

5
Lo

w
 re

ct
al

 a
de

no
ca

rc
in

om
a

D
iv

er
tin

g 
st

om
a

To
 e

va
lu

at
e 

pe
rm

an
en

t s
to

m
a 

fo
rm

at
io

n 
an

d 
de

fe
ca

tio
n 

in
 lo

ng
-t

er
m

 fo
llo

w
-u

p 
af

te
r s

ur
ge

ry
 fo

r l
ow

 re
ct

al
 

ca
nc

er
 w

ith
ou

t a
 d

iv
er

tin
g 

st
om

a
M

on
gi

n 
et

 a
l28

20
14

Fr
an

ce
Re

tr
os

pe
ct

iv
e 

ca
se

-m
at

ch
ed

 
st

ud
y

20
04

–2
01

0
63

La
pa

ro
sc

op
ic

 T
M

E 
fo

r r
ec

ta
l 

ca
nc

er
 w

ith
 a

 fo
llo

w
-u

p 
of

 ≥
6 

m
o 

an
d 

co
ns

en
t t

o 
fil

l i
n 

th
e 

qu
es

tio
nn

ai
re

s

Pe
rm

an
en

t o
r t

em
po

ra
ry

 s
to

m
a

To
 a

ss
es

s 
th

e 
in

flu
en

ce
 o

f A
L 

on
 lo

ng
-t

er
m

 fu
nc

tio
na

l 
re

su
lts

 a
nd

 Q
oL

 a
ft

er
 la

pa
-

ro
sc

op
ic

 T
M

E 
fo

r c
an

ce
r

D
i R

e 
et

 a
l29

20
23

Au
st

ra
lia

Re
tr

os
pe

ct
iv

e 
ca

se
-m

at
ch

ed
 

st
ud

y

20
10

–2
02

0
12

2
A

L,
 a

du
lt 

po
pu

la
tio

n,
 b

en
ig

n 
or

 
m

al
ig

na
nt

 c
ol

or
ec

ta
l d

is
ea

se
IB

D
, p

ou
ch

 fo
rm

at
io

n,
 a

nd
 re

do
 

re
se

ct
io

ns
To

 a
ss

es
s 

bo
w

el
 fu

nc
tio

n 
an

d 
Q

oL
 a

ft
er

 A
L 

fr
om

 re
ct

al
 

re
se

ct
io

ns
Ri

ss
 e

t a
l30

20
11

Au
st

ria
Re

tr
os

pe
ct

iv
e 

ca
se

-m
at

ch
ed

 
st

ud
y

19
95

–2
00

6
32

TM
E 

fo
r r

ec
ta

l c
an

ce
r; 

Co
nt

ro
l 

gr
ou

p:
 u

ne
ve

nt
fu

l p
os

to
pe

ra
-

tiv
e 

co
ur

se

D
ie

d 
du

rin
g 

fo
llo

w
-u

p 
an

d 
ha

d 
no

 
re

sp
on

se
 to

 q
ue

st
io

nn
ai

re
To

 in
ve

st
ig

at
e 

th
e 

im
pa

ct
 o

f 
A

L 
af

te
r r

ec
ta

l r
es

ec
tio

n 
fo

r m
al

ig
na

nc
ie

s 
on

 o
ve

ra
ll 

pe
lv

ic
 o

rg
an

 fu
nc

tio
n 

an
d 

Q
oL

W
es

te
rd

ui
n 

et
 a

l31

20
21

Th
e 

N
et

h-
er

la
nd

s, 
Be

lg
iu

m
, a

nd
 

Fr
an

ce

Re
tr

os
pe

ct
iv

e 
co

m
pa

ra
tiv

e 
co

ho
rt

 s
tu

dy

20
07

–2
01

7
17

0
TM

E 
fo

r r
ec

ta
l c

an
ce

r, 
al

l i
nd

i-
ca

tio
ns

 fo
r r

ed
o 

an
as

to
m

o-
si

s;
 C

on
tr

ol
 g

ro
up

: s
uc

ce
ss

fu
l 

pr
im

ar
y 

an
as

to
m

os
is

Pa
rt

ia
l m

es
or

ec
ta

l e
xc

is
io

n,
 s

to
m

a 
at

 th
e 

tim
e 

of
 q

ue
st

io
nn

ai
re

, 
in

ab
ili

ty
 to

 re
ad

 o
r u

nd
er

st
an

d 
th

e 
qu

es
tio

nn
ai

re
s

To
 c

om
pa

re
 fu

nc
tio

na
l 

ou
tc

om
es

 a
nd

 th
e 

Q
oL

 
be

tw
ee

n 
re

do
 a

na
st

om
os

is
 

an
d 

pr
im

ar
y 

su
cc

es
sf

ul
 

an
as

to
m

os
is

 a
ft

er
 T

M
E 

fo
r 

re
ct

al
 c

an
ce

r

A
L 

= 
an

as
to

m
ot

ic
 le

ak
ag

e;
 C

RC
 =

 c
ol

or
ec

ta
l c

an
ce

r; 
H

RQ
oL

 =
 h

ea
lth

-r
el

at
ed

 q
ua

lit
y 

of
 li

fe
; N

A
 =

 n
ot

 a
pp

lic
ab

le
; T

M
E 

= 
to

ta
l m

es
or

ec
ta

l e
xc

is
io

n.

TA
BL

E 
1.

 C
on

tin
ue

d



Copyright © The American Society of Colon & Rectal Surgeons, Inc. Unauthorized reproduction of this article is prohibited.

Gielen et al: QoL After Anastomotic Leakage160
TA

BL
E 

2.
 P

at
ie

nt
 c

ha
ra

ct
er

is
tic

s

Re
fe

re
nc

e
In

di
ca

tio
n 

fo
r s

ur
ge

ry
Ty

pe
 o

f s
ur

ge
ry

AL
 ra

te
,

ye
s: 

no
 (%

)

Se
x

(M
: F

)
Ag

e,
 y,

 m
ea

n 
± 

SD
 o

r m
ed

ia
n 

(IQ
R)

Co
m

or
bi

di
tie

s/
AS

A

Cl
av

ie
n-

D
in

do
AL

N
o 

AL
AL

N
o 

AL
AS

A
 A

L
 N

o 
AL

A
rr

on
 

et
 a

l19

Co
lo

n 
ca

nc
er

  
(n

 =
 8

95
)

Re
ct

al
 c

an
ce

r  
(n

 =
 3

02
)

O
pe

n 
an

d 
la

pa
ro

sc
op

ic
 

ile
oc

ec
al

 re
se

c-
tio

n,
 ri

gh
t a

nd
 le

ft
 

he
m

ic
ol

ec
to

m
y,

 
tr

an
sv

er
se

 re
se

ct
io

n,
 

si
gm

oi
d 

re
se

ct
io

n,
 

su
bt

ot
al

 c
ol

ec
to

m
y,

 
an

d 
LA

R

63
: 1

13
4 

(5
.2

6%
)

45
: 1

8
70

6:
 4

28
64

.8
(5

9.
7 

to
 6

9.
7)

66
.6

(6
1.

7 
to

 7
1.

6)
I II III
+

U
nk

no
w

n

20 32 10 1

34
3

63
5

12
2

35

N
A

A
sh

bu
rn

 
et

 a
l20

Re
ct

al
 c

an
ce

r
A

ny
 o

pe
n 

or
 la

pa
ro

-
sc

op
ic

 re
st

or
at

iv
e 

re
ct

al
 re

se
ct

io
n

52
: 8

12
 (6

.0
2%

)
43

: 9
51

9:
 2

93
56

.9
 ±

 N
A

61
.3

 ±
 N

A
I II III IV V

 2
32

19
10 26 1 0

 8  3
95

 3
69  1
8  0

N
A

D
i C

ris
to

fa
ro

 
et

 a
l21

Co
lo

n 
ca

nc
er

  
(n

 =
 8

2)
Re

ct
al

 c
an

ce
r  

(n
 =

 3
4)

A
ny

 o
pe

n 
an

d 
la

pa
-

ro
sc

op
ic

 c
ol

or
ec

ta
l 

re
se

ct
io

n

5:
 1

11
 (4

.3
1%

)
71

: 4
5

69
.5

 (6
1–

75
)

N
A

G
ra

de
 I:

 3
G

ra
de

 II
: 1

7
G

ra
de

 II
I: 

9
G

ra
de

 IV
: 1

H
ai

n 
et

 a
l22

Re
ct

al
 c

an
ce

r
La

pa
ro

sc
op

ic
 sp

hi
nc

te
r-

 
sa

vi
ng

 P
M

E 
or

 T
M

E 
ac

co
rd

in
g 

to
 th

e 
pr

in
-

ci
pl

es
 o

f e
xt

ra
fa

sc
ia

l 
di

ss
ec

tio
n

46
: 8

9 
(3

4%
)a

35
: 1

1
65

: 2
4

60
.9

 ±
 8

.3
63

.5
 ±

 9
.4

I II III

 1
3

 2
9  3

 2
2

 6
2  3

N
A

va
n 

Ko
ot

en
 

et
 a

l23

Re
ct

al
 c

an
ce

r
LA

R,
 A

PR
, a

nd
 

H
ar

tm
an

n 
re

se
ct

io
n

79
: 1

12
8 

(6
.5

5%
)

76
7:

 4
40

A
: 6

4 
(2

3–
88

)
B:

 6
5 

(4
1–

86
)

C:
 6

6 
(2

6–
92

)
D

: 6
7 

(4
3–

88
)b

N
A

N
A

Li
m

 e
t a

l24
Re

ct
al

 c
an

ce
r  

(n
 =

 1
26

), 
ad

e-
no

m
a 

(n
 =

 4
), 

en
do

m
et

rio
si

s 
 

(n
 =

 2
), 

Cr
oh

n'
s 

di
se

as
e 

(n
 =

 1
), 

di
ve

rt
ic

ul
iti

s 
 

(n
 =

 3
) o

r p
os

-
te

nd
om

uc
os

al
 

re
se

ct
io

n 
(n

 =
 2

)

TM
E 

w
ith

 a
na

st
om

ot
ic

 
di

st
an

ce
 o

f ≤
10

 cm
 

fr
om

 th
e 

an
al

 v
er

ge

23
: 1

15
 (1

6.
67

%
)

11
: 1

2
72

: 4
3

Cl
in

ic
al

 6
6 

(5
4–

81
)

 S
ub

cl
in

ic
al

62
 (5

1–
75

)
II III IV

Cl
in

ic
al

 A
L

 6  5  2

 S
ub

cl
in

ic
al

 4  5  1

N
A

M
ar

in
at

ou
 

et
 a

l25

Re
ct

al
 c

an
ce

r
TM

E 
fo

r l
ow

er
 a

nd
 m

id
 

re
ct

um
 tu

m
or

s, 
an

d 
PM

E 
w

ith
 tr

an
se

c-
tio

n 
of

 th
e 

m
es

or
ec

-
tu

m
 a

t l
ea

st
 5

 cm
 

di
st

al
 to

 th
e 

tu
m

or
 

fo
r u

pp
er

 re
ct

um
 

tu
m

or
s

25
: 5

0 
(3

3.
33

%
)a

15
: 1

0
30

: 2
0

62
 ±

 1
5.

2
61

 ±
 1

6.
3

 I II III IV

 1  9  1
3  2

 5  2
0

 2
3  2

N
A

(C
on

tin
ue

d)



Copyright © The American Society of Colon & Rectal Surgeons, Inc. Unauthorized reproduction of this article is prohibited.

DISEASES OF THE COLON & RECTUM VOLUME 68: 2 (2025) 161

Re
fe

re
nc

e
In

di
ca

tio
n 

fo
r s

ur
ge

ry
Ty

pe
 o

f s
ur

ge
ry

AL
 ra

te
,

ye
s: 

no
 (%

)

Se
x

(M
: F

)
Ag

e,
 y,

 m
ea

n 
± 

SD
 o

r m
ed

ia
n 

(IQ
R)

Co
m

or
bi

di
tie

s/
AS

A

Cl
av

ie
n-

D
in

do
AL

N
o 

AL
AL

N
o 

AL
AS

A
 A

L
 N

o 
AL

M
cG

iffi
n 

et
 a

l26

Re
ct

al
 c

an
ce

r
La

pa
ro

sc
op

ic
 a

nd
 

ro
bo

tic
 L

A
R 

w
ith

 
an

 e
xt

ra
pe

rit
on

ea
l 

an
as

to
m

os
is

24
: 2

00
(1

0.
71

%
)

15
: 9

11
9:

 8
1

62
(5

2–
69

.8
)

65
(5

6.
3–

73
)

I II
III

–V

 9  1
4  1

 5
6

 1
06  3
2

U
se

d 
bu

t n
ot

 
sp

ec
ifi

ed

M
iu

ra
 

et
 a

l27

Re
ct

al
 c

an
ce

r
LA

R 
(n

 =
 1

57
) a

nd
 IS

R 
(n

 =
 1

18
)

60
: 2

15
(2

1.
81

%
)

19
9:

 7
6

64
A

SA
 II

I–
IV

 3
0

G
ra

de
 I/

II:
 6

2
G

ra
de

 II
I: 

66
G

ra
de

 IV
: 6

G
ra

de
 V

: 1
M

on
gi

n 
et

 a
l28

Re
ct

al
 c

an
ce

r
La

pa
ro

sc
op

ic
 

sp
hi

nc
te

r-
sa

vi
ng

 
TM

E

21
: 4

2
(3

3.
33

%
)a

4:
 1

7
11

: 3
1

61
 ±

 9
60

 ±
 1

1
N

A
N

A

D
i R

e 
et

 a
l29

Co
lo

n 
ca

nc
er

  
(n

 =
 1

6)
, r

ec
ta

l 
ca

nc
er

 (n
 =

 5
5)

, 
be

ni
gn

 (n
 =

 2
8)

c

La
pa

ro
sc

op
ic

al
ly

, 
op

en
, r

ob
ot

ic
al

ly
, o

r 
w

ith
 c

on
ve

rs
io

n 
LA

R 
(n

 =
 2

5)
, u

ltr
al

ow
 

LA
R 

(n
 =

 5
0)

, a
nd

 
hi

gh
 a

nt
er

io
r r

es
ec

-
tio

n 
(n

 =
 2

5)

61
: 6

1
(5

0%
)a

43
: 1

8
41

: 2
0

62
.4

 ±
 1

2.
3

64
.1

 ±
 8

.6
Ca

rd
io

va
sc

ul
ar

 d
is

ea
se

 n
 =

 1
4

D
ia

be
te

s 
m

el
lit

us
 n

 =
 2

4
Re

na
l f

ai
lu

re
 n

 =
 4

Lu
ng

 d
is

ea
se

 n
 =

 1
0

Li
ve

r d
is

ea
se

 n
 =

 7

G
ra

de
 I:

 0
G

ra
de

 II
: 3

9
G

ra
de

 II
Ia

: 4
9

G
ra

de
 II

Ib
: 3

2
G

ra
de

 IV
: N

A
G

ra
de

 V
: 0

Ri
ss

 e
t a

l30
Re

ct
al

 c
an

ce
r

IS
R,

 L
A

R,
 a

nd
 A

PR
16

: 1
6

(5
0%

)a

11
: 5

11
: 5

67
 ±

 1
1.

2
70

 ±
 8

.4
N

A
N

A

W
es

te
rd

ui
n 

et
 a

l31

Re
ct

al
 c

an
ce

r
O

pe
n 

an
d 

la
pa

ro
sc

op
ic

 
TM

E 
w

ith
 a

na
st

om
o-

si
s 

w
ith

in
 3

 cm
 fr

om
 

th
e 

de
nt

at
e 

lin
e

52
: 1

18
(3

0.
59

%
)a

34
: 1

8
79

: 3
9

63
 ±

 8
.9

68
 ±

 9
.9

N
A

N
A

A
L 

= 
an

as
to

m
ot

ic
 le

ak
ag

e;
 A

PR
 =

 a
bd

om
in

op
er

in
ea

l r
es

ec
tio

n;
 IQ

R 
= 

in
te

rq
ua

rt
ile

 ra
ng

e;
 IS

R 
= 

in
te

rs
ph

in
ct

er
ic

 re
ct

al
 re

se
ct

io
n;

 L
A

R 
= 

lo
w

 a
nt

er
io

r r
es

ec
tio

n;
 N

A
 =

 n
ot

 a
pp

lic
ab

le
; P

M
E 

= 
pa

rt
ia

l m
es

or
ec

ta
l e

xc
is

io
n;

 T
M

E 
= 

to
ta

l 
m

es
or

ec
ta

l e
xc

is
io

n.
a A

L 
ra

te
s 

do
 n

ot
 re

fle
ct

 th
e 

in
ci

de
nc

e 
of

 A
L 

du
e 

to
 th

e 
st

ud
y 

de
si

gn
.

b G
ro

up
 A

: n
o 

co
m

pl
ic

at
io

ns
, g

ro
up

 B
: s

ur
gi

ca
l c

om
pl

ic
at

io
ns

, g
ro

up
 C

: n
on

su
rg

ic
al

 c
om

pl
ic

at
io

ns
, a

nd
 g

ro
up

 D
: s

ur
gi

ca
l a

nd
 n

on
su

rg
ic

al
 c

om
pl

ic
at

io
ns

.
c Be

ni
gn

 in
di

ca
tio

ns
 fo

r r
es

ec
tio

n 
w

er
e 

irr
es

ec
ta

bl
e 

po
ly

ps
 o

r d
iv

er
tic

ul
iti

s.

TA
BL

E 
2.

 C
on

tin
ue

d



Copyright © The American Society of Colon & Rectal Surgeons, Inc. Unauthorized reproduction of this article is prohibited.

Gielen et al: QoL After Anastomotic Leakage162

?

?

?

?

?

?

?

?

?

?

?

EORTC
QLQ-CR29

EORTC
QLQ-C30

SF-36
PCS

SF-36
MCS

Global
GIQLI

EORTC IN-
PATSAT32 RSCL FIQL EQ-

VAS SF-12 CGQL

Di Cristofaro et al. (CR)

van Kooten et al. (R)

van Kooten et al. (R)

van Kooten et al. (R)

van Kooten et al. (R)

van Kooten et al. (R)

van Kooten et al. (R)

Westerduin et al. (R)

Marinatou et al. (R)

Marinatou et al. (R)

Marinatou et al. (R)

Ashburn et al. (R)

Arron et al. (CR)

Arron et al. (CR)

Di Cristofaro et al. (CR)

1 mo

3 mo

6 mo

>6 mo

12 mo

>1 Y

>2 Y

2 Y

14 Y

18 mo

Monging et al.** (R)

Ashburn et al. (R)

Ashburn et al. (R)

Hain et al. (R)

Di Re et al. (CR)

Riss et al. (R)

Lim et al. (R)

Miura et al. (R)

Median 26 mo
(IQR 19-37 mo)

Median 63.5 and 63
mo

McGi�n et al. (R)

?

Variable time points (assessed at time of the study)

***

****

Signi�cant worse outcomes for AL patients

No signi�cant di�rences between AL and non-AL patients
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 Overall score unclear or not speci�ed for AL

*

FIGURE 2.   Schematic overview of results of QOL questionnaires based on different time points. *Not statistically significant but on an 
individual level AL was a determinant of a clinically relevant decrease; **at least 6 mo after the restoration of bowel continuity; ***subgroup: 
in patients with no stoma closure, there was a difference; ****modified version of the questionnaire. AL = anastomotic leakage; CGQL = 
Cleveland Global QoL questionnaire; EORTC = European Organization for Research and Treatment of Cancer; EQ-VAS = the EuroQoL Visual 
Analog Scale; FIQL = Fecal Incontinence; GIQLI = GI QoL Index; IQR = interquartile range; IN-PATSAT32 = inpatient satisfaction; MCS = mental 
component summary; PCS = physical component summary; QLQ-CR29 = QoL Questionnaire colorectal cancer–specific; QLQ-CR30 = QoL 
Questionnaire cancer–specific; QoL= quality of life; SF-12 = 12-item Short-Form survey; SF-36 = 36-item Short-Form survey; RSCL = Rotterdam 
Symptoms Check List.
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van Kooten et al23 found that patients who developed AL 
reported a decrease in RSCL global health status and activ-
ity level within the first 3 months compared to preoperative 
scores, with some improvement at 6 months. In contrast, 
Marinatou et  al25 did not document any improvement 
based on GIQLI and EORTC QLQ-C30 questionnaires 
administered at 3 and 6 months. Instead, a significant 
decline in physical functioning and global and overall QoL 
scores was documented among patients with AL relative 
to patients without AL at 6 months.25 Additional results 
from EORTC QLQ-C29 demonstrated significantly worse 
scores with respect to pain, stoma, and perianal skin-re-
lated complaints at 3 and 6 months in patients with AL. 
Also, SF-36 scores demonstrated significantly worse 
function among patients with AL versus patients with-
out AL at 6 months, especially along emotional and social 
domains, which was not seen at 3 months. Impairments 
in functional outcomes based on SF-36 scores were also 
reported by Ashburn et al20 among patients with AL com-
pared to patients without AL after proctectomy. Arron 
et  al19 demonstrated that the decrease in EORTC QLQ-
C30 scores observed among patients with AL at 6 months 
relative to patients without AL did not meet the threshold 
for clinical relevance, and AL status was not associated 
with the observed decrease. Among patients with a clin-
ically relevant decrease in their 6-month scores relative to 
baseline, AL was an independent predictor of this decrease 
based on multivariate regression analysis.19

QoL at 12 months after surgery. Three studies reported 
QoL at 1 year after CRC resection.20,23,25 van Kooten et al23 
demonstrated that HRQoL scores returned to baseline 
preoperative levels among rectal cancer patients with and 
without complications, whereas Marinatou et al25 demon-
strated persistently significant differences between AL and 
non-AL groups for perianal skin soreness and worse over-
all EORTC QLQ-C30, global GIQLI, and SF-36 scores. 
Ashburn et al20 also documented significantly worse SF-36 
scores in both the PCS and MCS domains at 1 year post-
operatively in patients with AL compared to those without 
AL after restorative proctectomy.

Beyond 1 year after surgery. Mongin et  al28 evaluated 
QoL in patients undergoing restoration of bowel continu-
ity at least 6 months before the assessment. Given that the 
median time of QoL assessment was 33 versus 30 months 
in patients with versus without AL, results were interpreted 
as representing longer-term QoL. No difference in SF-36 
scores were found between the 2 groups. However, “blood 
and mucus in stool” scores of the EORTC QLQ-CR29 indi-
cated significantly worse function in patients with AL, as 
did depression/self-perception FIQL scores. Ashburn et al 
noted that although the SF-36 PCS scores did not show 
significant differences beyond 12 months postoperatively 
(median, 3.2 years), MCS scores were still significantly 

worse in patients with AL after proctectomy.20 Westerduin 
et al31 identified 5 domains of the EORTC QLQ-30 and 2 
functional and 5 emotional domains of the -CR29, which 
were significantly better beyond 1 year postoperatively in 
patients with AL compared to patients without AL. Hain 
et al22 reported additional impaired -CR29 outcomes (more 
blood and mucus in stool, frequent bowel movements, and 
frequent urination per day) in patients with symptomatic 
AL compared to the combined groups of patients with no 
or asymptomatic AL. Di Re et al29 also demonstrated lower 
mean EuroQoL visual analog scale scores among patients 
with AL versus patients without AL in a matched cohort 
at 1 year after surgery (range up to 5 years), although the 
difference did not reach statistical significance.

At 18 and 24 months postoperatively, van Kooten et al 
found no differences in RSCL scores between patients with 
AL and patients without AL.23 Arron et al19 found no dif-
ference in overall HRQoL scores between patients with 
AL and patients without AL at 2 years relative to baseline 
EORTC QLQ-C30 scores.19 Similar results were described 
when SF-36 scores were compared >2 years after surgery 
between patients with AL (median of 4 years postopera-
tively) and without AL (median of 6.4 years postopera-
tively).26 Riss et al30 described no significant difference in 
mental and physical QoL scores measured by the 12-item 
Short-Form survey at a median follow-up time of 106.8 
months after rectal surgery (range of 32.5–170.4 months) 
comparing AL to no AL patients from a matched cohort.

Two additional studies evaluated the longer-term 
impact of AL on QoL.24,27 Lim et al24 assessed the EORTC 
QLQ-C30 in patients without AL, with subclinical leaks, 
and with clinical leaks with and without ileostomy clo-
sure (overall median follow-up time of 26 months; inter-
quartile range, 19–37 months). They found worse scores 
in patients with clinical leaks in whom ileostomy reversal 
was not possible. Miura et al27 did not find significant dif-
ferences in overall modified FIQL scores when comparing 
patients with AL and patients without AL at a median time 
of 63 months after low rectal cancer surgery.

van Kooten et al23 conducted a supplementary anal-
ysis on EORTC QLQ-C30 and -CR29 outcomes 14 years 
postsurgery but found statistically significant differences 
between patients with AL and patients without AL.23

Other Outcomes Related to QoL
Some additional outcomes that might influence QoL are 
summarized in Supplemental S6 at http://links.lww.com/
DCR/C410. Neoadjuvant treatments were described by 9 
studies,19,20,22,24,25,28–31 1 of which found chemoradiation to 
be significantly different between patients with AL and 
patients without AL and 1 of which found  radiotherapy 
to be significantly different.25,31 Diverting stoma rates 
between patients with AL and patients without AL were 
compared in 6 studies,19,20,25,29–31 of which 2 found signif-
icant differences (more diverting in the AL group).20,30 

http://links.lww.com/DCR/C410
http://links.lww.com/DCR/C410
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Stoma status during follow-up was clearly described by 2 
studies,19,25 which showed significant differences between 
patients with AL and patients without AL within the first 
year after surgery. Two additional studies described per-
manent stoma rates related to AL.24,27 Di Re et al29 addi-
tionally analyzed oncological outcomes as disease-free 
survival at 1, 3, and 5 years after surgery, and they found 
that rates were not significantly different between patients 
with AL and patients without AL. Overall, there was a lack 
of comparing types of (re-)interventions.

DISCUSSION

This systematic review appraised and synthesized the 
evidence on the impact of AL on QoL after oncological 
colorectal resections. In total, the studies comprised 4618 
individual patients, with an overall incidence of AL of 
12.4% (N = 572). QoL was assessed using 10 validated 
questionnaires administered at postoperative time points 
ranging from 1 month to 14 years. Overall, AL was found to 
negatively impact QoL at 6 and even 12 months postoper-
atively, with variable degrees of subsequent improvement.
The heterogeneity in questionnaires administered and 
variable times of assessment hindered our data analy-
sis and may account for some conflicting results across 
studies. In a comprehensive systematic review of research 
studies on QoL and HRQoL, Haraldstad et al33 concluded 
that the majority experienced conceptual and method-
ological challenges with no clear consensus on how QoL 
should be measured. The use of various assessment tools 
and questionnaires in different studies hinders mean-
ingful comparisons between similar study populations.34 
Adoption of the standard set of outcomes for CRC pro-
posed by the International Consortium for Health 
Outcomes Measurements (ICHOM) may avoid some of 
these issues.35 In this consortium, it was recommended to 
use the EORTC QLQ-C30 tool to capture overall QoL and 
the -CR29 to capture CRC-specific outcomes. The optimal 
time for QoL assessment was also addressed, with rec-
ommendations to administer questionnaires at baseline 
(before surgery), 6 months after surgery, and then annu-
ally for up to 10 years. Our research team suggests follow-
ing the ICHOM recommendations.

Other patient and treatment variables such as the 
ASA score, BMI, anastomotic height, and adjuvant radio-
therapy may impact QoL after CRC resections.36–39 Only 2 
of the 13 included studies performed multivariate logis-
tic regression analyses to investigate whether differences 
in QoL scores observed between AL and non-AL groups 
were due to the leak or driven by other factors such as 
neoadjuvant treatment, surgical procedure, or reinterven-
tion.19,22 Ideally, all studies should have performed such 
an analysis to verify whether AL is an independent fac-
tor that influences QoL. Besides, not all studies compare 
outcomes relative to baseline function, which weakens the 

interpretation of the functional scores at subsequent post-
operative time points. As a result, it was difficult to draw 
valid conclusions comparing the included studies.

The observed decline in QoL scores reported among 
patients with AL in the first 6 and even 12 months may 
be due to several reasons. AL delays recovery and results 
in additional postoperative complications, higher rates of 
reintervention, and increased mortality within the first 30 
days after surgery.4,40 This often prolongs the length of hos-
pital stay and adversely impacts mobility and the ability 
of patients to care for themselves.41–43 Furthermore, some 
patients require stoma construction, which impairs role 
and social functioning scores.44 In the current study, there 
was a lack of correlation between stoma status and QoL 
outcomes. One study excluded patients with a stoma,28 
whereas other studies did include them but did not draw 
strong conclusions on any association between stoma 
formation and QoL scores. AL has also been associated 
with higher rates of local recurrence and distant metas-
tases in patients with CRC.45,46 Although smaller cohort 
studies have not found the same association between AL 
and colon cancer outcomes, the fear of (local) recurrence, 
as well as additional treatments required to mitigate the 
higher risk of recurrence, may further negatively impact 
QoL.47,48 Moreover, AL has been shown to be an indepen-
dent risk factor for worse defecatory function (low ante-
rior resection syndrome) and sexual function after CRC 
resections.49–52 Although these functional outcomes were 
not specifically assessed in the current study, it is crucial to 
consider their impact on overall QoL.53

To our knowledge, this is the first systematic review of 
the effects of AL on QoL in patients undergoing oncologi-
cal colon and rectal resections. This study has limitations. 
First, a high heterogeneity in AL reporting was found in 
the included articles. It was often unclear what type of 
intervention and reoperation was performed to manage 
leaks. Because these elements are important when com-
paring outcomes, standardizing the reporting and man-
agement of leaks would be helpful. Subsequently, some 
studies only included patients with rectal cancer, whereas 
others included all types of colorectal surgeries. Second, 
a wide range of QoL questionnaires and time frames for 
assessment was used across the different studies. Although 
only studies using validated instruments were included, 
the heterogeneity of questionnaires created challenges 
when comparing outcomes across studies and interpret-
ing results. The use of patient-centered methods, such as 
patient-reported outcome measures, may be even more 
informative to gain more insight into overall changes.54 
Due to the heterogeneity of the included studies, compari-
sons across studies are limited and a meta-analysis was not 
possible to perform. Finally, all included studies demon-
strated a moderate to serious risk of bias, which results in 
a low level of evidence, and caution is warranted by the 
presented findings.
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CONCLUSIONS

This systematic review demonstrated that QoL of patients 
with CRC may be compromised after AL up to 1 year, but 
assessment and reporting of QoL needs to be standard-
ized to draw clear conclusions. In addition to exploring 
strategies for preventing and effectively managing AL, it 
is crucial to investigate long-term sequelae on patients’ 
QoL in future research. We recommend incorporating a 
standardized QoL assessment for patients with CRC who 
have experienced AL and integrating this outcome mea-
sure into a core outcome set for research focused on AL in 
the colorectal field. Continuous assessment and monitor-
ing of QoL in patients undergoing CRC resection is essen-
tial to better support patients throughout their recovery. 
We emphasize the relevance of uniform reporting of AL 
outcomes to facilitate comparisons of results in future 
research. To reach this goal, we advise following the pro-
posed questionnaires and time point as described by the 
CRC ICHOM working group,35 and work on a standard-
ized reporting framework for AL-related research within 
the Consensus on Reporting and Defining Colorectal 
Anastomotic Leaks project.
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