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Defunctioning Stoma in Low Rectal Cancer Surgery
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Summary Background Data: The role of a defunctioning stoma in
patients undergoing low anterior resection for rectal cancer is still
the subject of controversy. Recent studies suggest reduced morbidity
after low anterior rectal resection with a defunctioning stoma.
Methods: Retrospective and prospective studies published between
1966 and 2007 were systematically reviewed. Randomized controlled
trials (RCTs) comparing anterior resections with or without defunctioning
stoma were included in a meta-analysis. The pooled estimates of clinically
relevant anastomotic leakages and of reoperations were analyzed using a
random effects model (odds ratio and 95% confidence interval, CI).
Results: Relevant retrospective single (n � 18) and multicenter (n �
9) studies were identified and included in the systematic review.
Analysis of incoherent data of the leakage rates in these nonran-
domized studies demonstrated that a defunctioning stoma did not
influence the occurrence of anastomotic failure but seemed to
ameliorate the consequences of the leak. Four RCTs were included
in the meta-analysis. The odds ratio for clinically relevant anasto-
motic leakage was 0.32 (95% CI 0.17–0.59), revealing a statistically
significant benefit conferred through a defunctioning stoma (Z �
3.65, P � 0.0003). The odds ratio for reoperation because of
leakage-caused complications was 0.27 (95% CI 0.14–0.51), with
significantly fewer reoperations in patients with a defunctioning
stoma (Z � 3.95, P � 0.0001). Overall mortality rates were
comparable regardless of the presence of a defunctioning stoma.
Conclusion: A defunctioning stoma reduces the rate of clinically
relevant anastomotic leakages and is thus recommended in surgery
for low rectal cancers.

(Ann Surg 2008;248: 52–60)

Through a better understanding of the distal spread of rectal
cancer, there has been a shift away from abdominoperi-

neal resection toward sphincter-preserving surgery in low
rectal cancer over the last decades.

Surgical resection of the tumor is the gold standard.
Nevertheless, multimodal regimens, particularly for locally
advanced tumors, are well established1 and performed se-
quentially with surgical treatment. One of the most important
surgical complications after low rectal resection is anasto-
motic leakage, causing morbidity and mortality. The preven-
tion of an anastomotic leakage after rectal resection by
proximal fecal diversion – achieved either by a loop colos-
tomy or a loop ileostomy – has been a subject of controversy
for many years. However, prospective and retrospective stud-
ies have not shown any superiority of either loop colostomy
or ileostomy.2–6 In a recent meta-analysis, Tilney et al did not
show any differences in colorectal anastomotic leakage rates
between those patients defunctioned with an ileostomy and
those with a colostomy.7

Although, defunctioning stomas are widely per-
formed,8–12 prospective randomized studies assessing their
association with anastomotic failure are rare. It is still not
clear whether fecal diversion has any impact on anastomotic
leakage rate in general.13–15 Possibly, a defunctioning stoma –
placed to protect a low pelvic anastomosis – only ameliorates
the septic effects of a leak, which potentially leads to pelvic
abscess formation and peritonitis.16,17

The literature regarding the actual effects of a defunc-
tioning stoma is particularly difficult to interpret. In nonran-
domized studies there is a general patient selection bias
favoring surgery without a stoma. This bias results from the
selective creation of a stoma in patients in whom complica-
tions are anticipated. In fact, the development of an anasto-
motic dehiscence is associated with identified general risk
factors such as male gender, malnutrition, preoperative weight
loss, cardiovascular disease, steroid use, preoperative alcohol
abuse, perioperative blood transfusions, advanced age of the
patient, obesity, and previous irradiation.11,13,18–24 Moreover,
various studies have shown an increased leakage rate the
closer the anastomosis site is to the anus.13,14,19,21,22,25–29

Therefore, after the introduction of total mesorectal excision
(TME),30,31–33 morbidity resulting from anastomotic dehis-
cence also increased.10 In this context, regardless of the
level of anastomosis, a Cochrane review could not dem-
onstrate any superiority of a hand sewn versus a stapled
technique, and the superiority of a double layer versus a
single layer anastomosis.34,35

A survey of the literature, and common sense, supports
several favorable local conditions essential for primary anas-
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tomotic healing. These include the interrelated phenomena of
sufficient microvascularization and a tension-free anastomo-
sis. Nevertheless, because failures have even occurred in
cases of technically sound anastomoses involving healthy
bowels, accurate placement of sutures, or a good blood
supply, proponents of a protective stoma claim that it is not
possible to predict the leakage of an anastomosis.

Therefore, the aim of this study was to systematically
review the literature and to perform a meta-analysis of ran-
domized trials investigating the value of a defunctioning
ileostomy/colostomy after low anterior resection for rectal
cancer.

METHODS

Search Strategy
Three authors independently performed a systematic

literature search of the following databases as described
previously36: National Center for Biotechnology Information,
National Library of Medicine (PubMed; January 1966 to
September 2007) and the Cochrane Central Register of Con-
trolled Trials, with the last search on September 18, 2007.
The Internet and the authors’ libraries were also searched.
The following medical subject headings were used: rectal
cancer, stoma, defunctioning stoma, protective stoma, low
anterior resection, surgery, and total mesorectal excision.
There was no language restriction. Because the current anal-
ysis focused only on open rectal surgery, hand-assisted or
completely laparoscopic operations were not included.

The bibliographies and all potentially relevant articles
were then retrieved through the consensus of the investiga-
tors. Their reference lists were cross-searched to identify
additional relevant articles. Study titles, abstracts and full
texts were analyzed for the study design and the studies were
stratified into groups of case reports, retrospective single
center and multicenter studies, and randomized trials.

Data Extraction
The investigators analyzed the studies according to the

type of rectal cancer surgery, whether a defunctioning stoma
was applied, the overall mortality and morbidity, the number
of clinically relevant anastomotic leakages, and the number
of reoperations necessitated through a leak. Data collection
and assessment of methodological quality were conducted
following recently published protocols.36 The conduct and
reporting was in accordance with the QUOROM statement.37

The methodological quality was assessed separately for all
randomized controlled trials (RCTs) included (description of
the randomization process and allocation concealment, defi-
nition of outcome parameters and complications, complete-
ness of follow-up, and statistical analyses). Heterogeneity
was evaluated by analyzing comparability of the following
items: number of patients, grade or stage of disease, type of
surgery performed, type of defunctioning stoma, and neoad-
juvant or adjuvant treatment.

Inclusion and Exclusion Criteria
Case reports, articles presenting insufficient data on

patient characteristics (specification of disease entities in-

cluded, definition of anastomotic leakage, and description of
the operative techniques) or outcomes (exact numbers regard-
ing morbidity and mortality, in particular the number of
anastomotic leakages, either clinical or radiologic), and stud-
ies lacking control groups were excluded.

Based on evidence mainly from nonrandomized stud-
ies, laparoscopic TME appears to have clinically measurable
short term advantages in patients with primary resectable
rectal cancer. These are mostly better quality of life in terms
of genitourinary functions and shorter hospital stay. The most
important reason for this is that by the laparoscopic approach,
because of better visualization of the pelvic autonomic
nerves, total preservation of these nerves without compro-
mise of the radical extirpation of the tumor is technically
feasible in the majority of patients with lower rectal cancer.
Although, the long term impact on oncological endpoints
awaits the findings from ongoing randomized trials, the
results of large RCTs conducted on colon cancer suggest that
there would also be adequate oncological results for laparo-
scopic approaches. In the present study, laparoscopic and
hand-assisted laparoscopic surgical approaches were ex-
cluded for the analysis because these approaches are currently
not used widespread, and because inclusion would further
increase the heterogeneity of the included studies.

Relevant retrospective studies were included in the
systematic review (Table 1). For inclusion in the meta-analysis,
studies had to be randomized, comparing a defunctioning stoma
with no stoma after anterior resections (standard, low, and
ultralow) for rectal cancer. These studies had to report overall
morbidity and mortality, particularly the number of clinically
relevant anastomotic leakages and the number of reoperations
because of anastomotic insufficiencies.

Statistical Analysis
A meta-analysis of anastomotic leakage and reopera-

tions was performed as described previously36 using the
Review Manager (RevMan) software, version 4.2.8 (Co-
chrane Collaboration, Oxford, United Kingdom) followed by
a quality of allocation concealment. Morbidity (anastomotic
leakage, number of reoperations) and mortality in the respec-
tive study arms were estimated as a pooled odds ratio with
95% confidence intervals (C.I.) using the random effects
model of DerSimonian and Laird.38 Overall effects were calcu-
lated using the Z test. Statistical heterogeneity was assessed
using the forest plot and I2 statistics. Statistical significance was
considered at P � 0.05.

RESULTS

Systematic Review of Retrospective and
Prospective Nonrandomized Studies

The analyzed studies dated from January 1966 to Sep-
tember 2007 and contained 70 to 2729 patients. All articles
reported clinically relevant – in some studies also only
radiologically detected – anastomotic leakage (AL) rates,
defined as the presence of abscess formation, in association
with peritonitis and clinical signs such as fever, leukocytosis,
and a tender abdomen. The extracted literature can be broadly
divided into 3 categories: several authors advocate a selective

Annals of Surgery • Volume 248, Number 1, July 2008 Defunctioning Stoma in Low Rectal Cancer Surgery

© 2008 Lippincott Williams & Wilkins 53



TA
B

LE
1.

N
on

ra
nd

om
is

ed
St

ud
ie

s
C

om
p

ar
in

g
D

ef
un

ct
io

ni
ng

St
om

a
an

d
N

o
St

om
a

A
ut

ho
r

St
ud

y
D

es
ig

n
Y

r
T

yp
e

of
St

om
a

P
at

ie
nt

s
(n

)
St

om
a/

N
o

St
om

a
(n

)

L
ea

ks
St

om
a/

N
o

St
om

a
(n

)

R
eo

pe
ra

ti
on

s
St

om
a/

N
o

St
om

a
(n

)
Ir

ra
di

at
io

n
(n

)

D
efi

ne
d

C
ri

te
ri

a
fo

r
A

na
st

om
ot

ic
L

ea
ka

ge
*

U
ni

va
ri

at
e/

M
ul

ti
va

ri
at

e
A

na
ly

si
s

R
em

ar
ks

B
ok

ey
et

al
5
1

R
et

ro
sp

ec
ti

ve
si

ng
le

ce
nt

er
19

95
L

oo
p

il
eo

st
om

y
�

lo
op

co
lo

st
om

y
41

3
10

9/
30

4
21

/4
5

n.
sp

.
n.

sp
.

Y
es

(c
li

ni
ca

l/
ra

di
ol

og
ic

al
)

U
ni

va
ri

at
e

P
at

ie
nt

s
ev

al
ua

te
d

on
ly

w
it

h
an

as
to

m
ot

ic
co

m
pl

ic
at

io
ns

D
eh

ni
et

al
1
0

R
et

ro
sp

ec
ti

ve
si

ng
le

ce
nt

er
19

98
L

oo
p

il
eo

st
om

y
co

lo
st

om
y

25
8

15
2/

10
6

8/
18

6/
17

S
ub

gr
ou

p
Y

es
(c

li
ni

ca
l/

ra
di

ol
og

ic
al

)
U

ni
va

ri
at

e
L

ev
el

of
an

as
t.

m
en

ti
on

ed
E

nk
er

et
al

4
4

R
et

ro
sp

ec
ti

ve
si

ng
le

ce
nt

er
19

99
Il

eo
st

om
y

co
lo

st
om

y
68

1
21

4/
46

7
6/

23
n.

sp
.

15
0

w
it

h
pr

e-
op

.
R

C
T

x

Y
es

(c
li

ni
ca

l/
ra

di
ol

og
ic

al
)

U
ni

va
ri

at
e

L
A

R
w

it
h/

w
it

ho
ut

C
A

A

E
ri

ks
en

et
al

4
7

R
et

ro
sp

ec
ti

ve
m

ul
ti

ce
nt

er
20

05
Il

eo
st

om
y

co
lo

st
om

y
19

58
62

2/
13

36
64

/1
64

n.
sp

.
59

pr
eo

p/
47

po
st

-o
p.

Y
es

(c
li

ni
ca

l/
ra

di
ol

og
ic

al
)

M
ul

ti
va

ri
at

e
L

ev
el

of
an

as
to

m
os

is
m

en
ti

on
ed

F
ie

ld
in

g
et

al
4
3

R
et

ro
sp

ec
ti

ve
m

ul
ti

ce
nt

er
19

84
T

ra
ns

ve
rs

e
si

gm
oi

d
co

lo
st

om
y

20
57

32
6/

17
31

58
/1

26
n.

sp
.

n.
sp

.
Y

es
(c

li
ni

ca
l

an
d

ra
di

ol
og

ic
al

/
en

do
sc

op
ic

al
)

U
ni

va
ri

at
e

In
cl

ud
in

g
In

tr
a-

an
d

ex
tr

ap
er

it
on

ea
l

an
as

to
m

os
es

G
as

ti
ng

er
et

al
4
0

R
et

ro
sp

ec
ti

ve
m

ul
ti

ce
nt

er
20

05
Il

eo
st

om
y

co
lo

st
om

y
27

29
88

1/
18

48
12

8/
26

2
32

/1
86

11
9

(s
to

m
a)

80
(n

o
st

om
a)

Y
es

(c
li

ni
ca

l/
ra

di
ol

og
ic

al
)

M
ul

ti
va

ri
at

e
N

ot
al

l
T

M
E

,
no

di
ff

er
en

ce
.

in
ov

er
al

l
le

ak
ra

te
be

tw
ee

n
gr

ou
ps

w
it

h/
w

it
ho

ut
st

om
a,

pr
ot

ec
ti

ve
st

om
a

re
du

ce
s

in
ci

de
nc

e
of

A
L

th
at

re
qu

ir
ed

su
rg

ic
al

in
te

rv
en

ti
on

G
iu

li
an

i
et

al
5
2

R
et

ro
sp

ec
ti

ve
si

ng
le

ce
nt

er
20

06
M

os
tl

y
lo

op
il

eo
st

om
y

70
18

/5
2

6/
5

1/
3

7
of

11
w

it
h

an
as

t.
le

ak
Y

es
(c

li
ni

ca
l/

ra
di

ol
og

ic
al

)
U

ni
va

ri
at

e

G
ra

bh
am

et
al

1
2

R
et

ro
sp

ec
ti

ve
si

ng
le

ce
nt

er
19

95
C

ol
os

to
m

y
77

9/
68

0/
2

0/
2

n.
sp

.
N

o
U

ni
va

ri
at

e
S

to
m

a
pr

ot
ec

ti
on

on
ly

in
in

tr
a-

op
.

di
ffi

cu
lt

ie
s

K
ar

an
ji

a
et

al
1
3

R
et

ro
sp

ec
ti

ve
si

ng
le

ce
nt

er
19

94
L

oo
p

il
eo

st
om

y
co

lo
st

om
y

21
9

15
7/

62
13

/1
1

al
l

w
it

h
m

aj
or

le
ak

s
n.

sp
.

Y
es

(c
li

ni
ca

l/
ra

di
ol

og
ic

al
)

U
ni

va
ri

at
e

K
ar

an
ji

a
et

al
8

R
et

ro
sp

ec
ti

ve
si

ng
le

ce
nt

er
19

91
L

oo
p

il
eo

st
om

y
co

lo
st

om
y

20
0

12
5/

75
6/

11
1/

n.
i.

n.
sp

.
Y

es
(c

li
ni

ca
l/

ra
di

ol
og

ic
al

)
U

ni
va

ri
at

e

K
as

pe
rk

et
al

7
7

R
et

ro
sp

ec
ti

ve
m

ul
ti

ce
nt

er
20

00
M

os
tl

y
tr

an
sv

er
se

co
lo

st
om

y
98

40
/5

8
7/

11
1/

n.
i.

n.
sp

.
Y

es
(c

li
ni

ca
l/

ra
di

ol
og

ic
al

)
M

ul
ti

va
ri

at
e

K
es

sl
er

et
al

5
3

R
et

ro
sp

ec
ti

ve
m

ul
ti

ce
nt

er
19

93
n.

sp
.

62
1

11
5/

50
6

10
/7

8
n.

sp
.

11
3

pr
e-

op
.

Y
es

M
ul

ti
va

ri
at

e
H

ig
h

an
d

lo
w

an
te

ri
or

re
se

ct
io

n
L

aw
et

al
1
1

R
et

ro
sp

ec
ti

ve
si

ng
le

ce
nt

er
20

00
L

oo
p

il
eo

st
om

y
19

6
10

3/
93

5/
15

10
(n

.s
p.

)
9

Y
es

(c
li

ni
ca

l
an

d
ra

di
ol

og
ic

al
/

en
do

sc
op

yc
al

)

M
ul

ti
va

ri
at

e
T

M
E

on
ly (C

on
ti

nu
ed

)
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usage of defunctioning stomas, whereas some clearly reject,
and some others suggest routine fecal diversion.

Studies on Selective Usage of Defunctioning
Stomas

Recent studies have shown that a diverting stoma mini-
mizes morbidity and complications but does not prevent the
leakage itself. Therefore, Wong et al concluded from their
study that a diverting stoma should not be performed routine-
ly.39 This was also recommended by Gastinger et al,40 who
found no difference in overall leakage rates between groups
with/without a stoma but a significantly lower surgical inter-
vention rate in those with a protective stoma (P � 0.001).

Karanjia et al recommended fecal stream diversion for
low anastomosis; nevertheless they showed similar total leak-
age rates for patients with stoma and those who were not
diverted.13 However, they reported that more clinically ver-
ified, major leaks occurred in patients without a defunction-
ing stoma, suggesting colostomy as a precaution in case of
TME with anastomoses within 6 cm or less of the anal verge.8

Moreover, fecal peritonitis was seen in 8% of patients who
had undergone anterior resection without a stoma, in contrast
to a rate of 0.8% in patients with defunctioning colostomy.

In a Swedish investigation comparing the surgical out-
comes of 2 hospitals which used similar operative techniques
for resection of rectal cancer but had different policies re-
garding the use of a routine diverting stoma, there was no
significant difference between the centers with regard to
mortality, number of reoperations, or AL.41

According to a retrospective study performed by Pa-
kkastie et al, a diverting stoma did not show a significant
benefit for cancers of the midrectum. In contrast, in lower
anastomoses (within 7 cm of the anal verge) without protec-
tive stoma, the leakage rate was higher (29%) than in patients
with a stoma (13%).27 The authors mentioned that all stomas
were created due to technical difficulties and therefore reflect
the surgeon’s preference.27

This strategy was also applied by Grabham et al,12 with
an AL of 3% (n � 2) out of 77 patients undergoing low
anterior resection. Seven patients were covered with a de-
functioning stoma, and clinically relevant AL occurred in
only 2 patients who had not received a defunctioning stoma.
Consequently, a transverse colostomy had to be performed in
these 2 patients.

Similarly, as demonstrated in retrospective analyses by
Leester et al (249 patients),42 Rudinskaite et al (269 pa-
tients),20 and Rullier et al (272 patients)21 creation of a
defunctioning stoma did not prevent anastomotic insuffi-
ciency. Nevertheless, these groups collectively concluded
that a protecting stoma is generally not recommended but
should be used for patients in whom a higher risk of anasto-
motic failure is anticipated.

Studies That Reject the Use of Defunctioning
Stomas

Fielding et al43 found that 15.8% of their rectal cancer
patients received a protective stoma and observed that there
was a higher leakage rate in patients with a defunctioning
stoma (17.8% out of 326 patients with stoma vs. 7.1% out of

1731 patients without, P � 0.05). Because there were no
differences in mortality rates, they suggested that surgeons
with an individual AL rate less than 5% need not create a
defunctioning stoma at all.

Other groups also support the notion that the routine
use of a diverting stoma in low anterior resection is not
advisable. In a study of 681 consecutive patients, Enker et al
showed that a diverting stoma did not reduce the incidence of
AL in patients undergoing low or ultra low anterior resec-
tion.44 No leaks developed in patients with coloanal anasto-
mosis and a stoma, and 2 of 45 patients without diversion had
an anastomotic failure.

There was also no statistically significant difference
reported by Matthiessen et al,16 who assessed the outcomes in
patients with a temporary stoma (432 randomly selected
patients) out of a total of 6833 patients who underwent
selective anterior resection in Sweden (15% with vs. 12%
without a temporary stoma).

Merad et al investigated the role of omentoplasty in the
prevention of AL after colonic/rectal resection.45 Patients
who underwent fecal diversion paradoxically had 4 times the
AL rate (P � 0.0005). However, diverting stomas were
selectively placed, particularly according to the surgeon’s
preference, suggesting a selection bias toward patients in
whom complications were anticipated.45

In a comparative study by Dehni et al on patients with
low colorectal anastomoses, the clinical leakage rate was 6%
with temporary stoma compared with 17% without a stoma.10

The latter group was also significantly more likely to require
unscheduled reoperation (P � 0.006) and to develop an AL
(P � 0.01). Overall, the authors compared leakage rates of
258 consecutive patients with midrectal cancer localized
6–11 cm from the anal verge.

Studies Which Advocate Routine Use of
Defunctioning Stomas

An analysis by Poon et al reported a clinical leakage
rate of 3.3% for patients with versus 12.6% without a
stoma.46 The results of a study by Eriksen et al47 and a
multicenter trial involving 75 German hospitals9 also indi-
cated a protective effect of a stoma for low anastomosis in
reducing clinical AL.

In case of low anterior resection and TME, Law et al
furthermore suggested the routine use of a protective stoma,
based on their experience in 2 retrospective studies of 19611

and 62248 patients. The gender of the patients and the pres-
ence of a stoma (P � 0.008,11) were identified as the most
important and independent risk factors for AL.

In a Dutch TME trial, the presence of 1 or more pelvic
drains after surgery, and placement of a protective stoma, was
significantly associated with decreased clinical leakage rates
in patients undergoing TME for rectal cancer (P � 0.001,49).
Nevertheless, Peeters et al pointed out that this trial was not
set up to answer questions regarding AL, and therefore these
observations have to be viewed critically.49

Results of a recent retrospective study by Lefebure et al
indicate a protective effect of diverting stoma for low anterior
resection, confirmed by a reduced clinical AL rate.50 With a
low rate of clinically significant AL in the diverting stoma
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group in an Australian study by Bokey et al,51 the authors
called for the general use of a diverting stoma in rectal cancer
resection. However, there was no statistically significant
difference in the frequency of clinically relevant leaks in
patients with or without proximal stoma, but a significantly
higher incidence of localized leaks in patients with a stoma.
Thus, it is likely that if a stoma had not been present in these
patients, many might have developed severe complications.

In an analysis of a smaller group of patients, Giuliani et
al reported that less surgical intervention was required in the
group of patients with a defunctioning stoma; therefore, they
recommended a defunctioning stoma for all patients with low
rectal cancer in whom TME is performed after neoadjuvant
radiochemotherapy.52

In a German multicenter study, an AL was observed in
only 8.7% of the defunctioned patients (10 of 115) as com-
pared with 15.4% if a protective stoma was not placed (78 of
506).53 Although, these findings were not statistically signif-
icant, Kessler et al advised that a protective stoma be used.53

Meta-analysis of Randomized Controlled Trials
Four randomized controlled trials were suitable for

meta-analysis.54–57 In the first study by Graffner et al, 50
patients were randomized into 2 groups: 25 received a de-
functioning colostomy and 25 received no stoma.54 Clinically
relevant anastomotic leaks developed in 3 patients who were
not defunctioned and in 1 patient who had received a protec-
tive colostomy. All 3 patients with an anastomotic leak
received emergency colostomies because of abscess forma-
tion and sepsis. The overall leakage rate was 8% (4% in the
stoma group and 12% in the no-stoma group).

Pakkastie et al showed a clinical leakage rate of 16% in
the colostomy group (3/19), whereas 32% of patients without
a defunctioning stoma developed clinically evident leakage
(6/19;55). Although all patients with a leak in the no-stoma
group had to be reoperated, only 1 reoperation was necessary
in the patients with a defunctioning colostomy.

The study by Pimentel et al has so far only been
published in abstract form.56 Therefore, an assessment of
methodological quality was not possible. Because figures for
leakage rates and reoperations were described, this study
could be included in the meta-analysis. A total of 36 patients

with distal rectal cancer undergoing low anterior resection
with total mesorectal excision (plus colonic J-pouch) were
randomized into 2 groups of 18 patients. Two patients in the
nondefunctioned group developed an anastomotic leak,
whereas only 1 patient in the group of patients with a stoma
had an insufficiency. The overall leakage rate was 11.1%
(5.6% in the stoma group and 16.6% in the nondefunctioned
group). The nondefunctioned patients with a clinically rele-
vant leak had to be reoperated and a stoma was constructed.

The largest study on the role of a defunctioning stoma
in rectal cancer surgery was recently published by Matthies-
sen et al.57 Two hundred and thirty-four patients were ran-
domized into 2 arms: defunctioning stoma versus no stoma
(ileostomy or colostomy was chosen by the operating sur-
geon). An anastomotic leak developed in 10.3% (12/116) of
patients with a stoma and in 28% (33/118) of nondefunc-
tioned patients. This difference was statistically significant
(P � 0.001). As expected, the number of reoperations was
significantly higher in the group of patients without a stoma
(30/118, vs. 10/116 with a stoma; P � 0.001). Therefore,
although the first 3 studies revealed only a trend towards a
protective role of a defunctioning stoma, there was a signif-
icantly lower number of clinically symptomatic leakages and
fewer reoperations in the group of patients with a defunction-
ing stoma in the study by Matthiessen et al.57

These results are further underlined by our meta-anal-
ysis showing an odds ratio of 0.32 (95% C.I. 0.17–0.59) for
anastomotic leakage. This reveals a statistically significant
benefit conferred through a defunctioning stoma (Z � 3.65,
P � 0.0003; Fig. 1). Regarding the number of reoperations,
the meta-analysis demonstrated an odds ratio of 0.27 (95%
C.I. 0.14–0.51) for reoperation because of leakage-caused
complications, with significantly fewer reoperations in pa-
tients with a defunctioning stoma (Z � 3.95, P � 0.0001; Fig.
2). The perioperative mortality rates were comparable be-
tween the groups (Fig. 3). However, the study by Graffner et
al had to be excluded from the mortality meta-analysis
because the authors did not report to which group the patient
who died in the postoperative course had been randomized.54

Furthermore, Matthiessen et al showed that mortality after
elective reversal of the stoma was also low (1/111, 0.9%).57

FIGURE 1. Meta-analysis of leakage rates in the RCTs. Odds ratio estimates for leakage rates in the groups of patients with a
defunctioning stoma versus no stoma were calculated using the random effects model. The diamond represents the overall
treatment effect from the pooled studies spanning the 95% CI. The leakage rate is significantly higher in the no-stoma groups
(P � 0.003). Test for heterogeneity: �2 � 0.22, 3 d.f., P � 0.97, I2 � 0%. Test for overall effect: Z � 3.65, P � 0.0003. Val-
ues in parentheses are 95% CIs.
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DISCUSSION
AL increases the postoperative mortality rate because

of septicaemia and peritonitis, at a rate between 6% and
22%.21,28,58 Furthermore, it has been shown to decrease
long-term survival and to increase local tumor recur-
rence.59,60 In an effort to overcome these problems, some
surgeons have advocated the usage of fecal diversion.

However, the value of a defunctioning stoma has been
the subject of controversy for a long time. Earlier randomized
studies were rather inconclusive but showed a trend toward
fewer anastomotic leaks and reoperations after low anterior
resection with a defunctioning stoma. This meta-analysis
showed a clear benefit conferred by constructing a defunc-
tioning stoma, with significantly lower leakage and reopera-
tion rates, whereas mortality rates remained comparable be-
tween the groups. Because of the low patient numbers in the
3 previously published RCTs, this meta-analysis was
mostly influenced by the recently published and largest
randomized trial – that of Matthiessen et al.57 Therefore, we
have to mainly base our conclusions upon this particular
study. Interestingly, when calculating the meta-analysis with-
out the Matthiessen study and when analyzing the rate of
anastomotic leakages, there was still a trend in favor of the
application of a stoma (P � 0.11); in addition, regarding
reoperations, our recalculated meta-analysis revealed a
statistically significant difference in favor of a defunction-

ing stoma (P � 0.01). Furthermore, with regard to mor-
bidity, all studies favored the creation of a defunctioning
stoma, which reduced the leakage rates and number of
reoperations.

No clear conclusion can be drawn from the nonrandom-
ized studies. This is primarily due to their considerable
selection bias. Because construction of a stoma was largely
left to the discretion of the surgeon, it is likely that more
patients in whom a “risky” anastomosis was anticipated were
included in the defunctioning stoma group. However, there
was no general trend toward giving up the use of a stoma. In
fact, such studies provide further evidence in favor of the
stoma: despite the positive selection bias toward no stoma,
patients with a defunctioning stoma fared no worse.

Because the sample size in some (retrospective) studies
is rather low, there is likely a lack of power for some of the
studies. However, inasmuch as retrospective studies were
included only into the systematic review, we aimed to pro-
vide both, a general survey about the results of all retrospec-
tive studies and evidence about an expected underlying “true
effect.” Thus, even the less powered trials (in combination
with the larger trials) seem to have an impact on the overall
estimation of the effect of a diverting stoma and its degree of
confidence by increasing the total sample size. Furthermore,
the study by Matthiessen et al57 which was included in the
meta-analysis is based on a large number of patients, and this

FIGURE 2. Meta-analysis of the number of reoperations in the RCTs. Odds ratio estimates for the number of reoperations in
the groups of patients with a defunctioning stoma versus no stoma were calculated using the random effects model. The dia-
mond represents the overall treatment effect from the pooled studies spanning the 95% CI. The number of reoperations is
significantly higher in the no-stoma groups (P � 0.0001). Test for heterogeneity: �2 � 0.96, 3 d.f., P � 0.81, I2 � 0%. Test
for overall effect: Z � 3.95, P � 0.0001. Values in parentheses are 95% CIs.

FIGURE 3. Meta-analysis of mortality in the RCTs. Odds ratio estimates for overall mortality in the groups of patients with a
defunctioning stoma versus no stoma were calculated using the random effects model. The study by Graffner et al had to be
excluded from the mortality meta-analysis because it did not report to which group the patient who died in the postoperative
course had been randomized. Overall mortality is comparable in both groups. Test for heterogeneity: �2 � 0.82, 1 d.f., P �
0.37, I2 � 0%. Test for overall effect: Z � 0.05, P � 0.96. Values in parentheses are 95% CIs.
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number was more than sufficient to show a statistically
significant benefit of construction of a defunctioning stoma.

However, a number of points remain to be evaluated
critically. First, routine creation of a stoma will reduce the
quality of life in the subgroup of patients in whom no
complications would occur. Second, selective or nonroutine
use of fecal diversion is supported by the knowledge that
stoma placement itself is a source of morbidity61,62 reported
to be as high as 30%.4,61,63–67 These complications may even
lead to mortality after elective reversal of the stoma (ie,
0–2.3%46,57,63,66,68–70). Furthermore, the closure of a divert-
ing stoma requires a second hospital stay and additional
surgery and is accompanied by considerable patient manage-
ment costs.71

Finally, although there are no clear data on the long
term functional results after an anastomotic leak/pelvic sepsis
in low rectal cancer, there is a convincing body of evidence
stemming from studies on J-pouch reservoirs in inflammatory
bowel diseases.72–76 These studies indicate that pelvic sepsis
not only affects the pouch itself, but also distorts the pelvic
apparatus, creating continence-related problems. Such con-
cerns most likely will apply for low/ultra-low anastomosis
after cancer surgery. Moreover, the increased risk of local and
metastatic recurrence after pelvic sepsis is another reason
why pelvic sepsis should be avoided as much as possible by
fecal diversion.70

In conclusion, this meta-analysis shows that a defunc-
tioning stoma reduces the rate of clinically relevant anasto-
motic leaks and thus is recommended in surgery for low
rectal cancers.
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Hüser et al Annals of Surgery • Volume 248, Number 1, July 2008

© 2008 Lippincott Williams & Wilkins60


