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 Introduction

Diverticulitis a common condition encountered by the practicing surgeon. Currently, 
one of the more contentious topics in the management of diverticulitis is which 
patients with chronic or recurrent disease should be selected for elective sigmoid 
colectomy. Historic dogma dictated prophylactic colectomy after two episodes for 
uncomplicated diverticulitis, and after one episode in patients under 40, to reduce 
the risk of future emergency surgery with colostomy [1–5]. The use of CT scan to 
gauge severity of disease, construction of larger clinical databases, and the advent of 
less invasive techniques (percutaneous drainage, intraperitoneal lavage), has 
changed the way surgeons think and manage diverticulitis [6]. As a result, current 
guidelines recommend a more selective approach to sigmoid colectomy after an 
uncomplicated episode, and in the setting of chronic recurrent diverticulitis [7–9].

Despite these recommendations the frequency of elective colectomy appears to 
be increasing [10]. A prospective study by Simianu et al. [11], concluded that 31 % 
of patients failed to meet surgical indications of either complicated diverticulitis or 
three or more episodes prior to undergoing elective sigmoidectomy for diverticulitis 
[11]. To date, there are no published randomized controlled trials comparing out-
comes for elective sigmoid colectomy to expectant management after an episode of 
diverticulitis. This chapter will attempt to provide the clinician with up to date 
graded evidence based recommendations regarding treatment.
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 Search Strategy

Patient population Intervention Comparator Outcomes studied

Patients with recurrent 
diverticulitis

Resection Expectant 
management

Risk of recurrence, 
morbidity, quality of life

We performed a systematic literature search with the aim of answering the following 
PICO (Patients, Intervention, Comparator, Outcome) question: “Who needs elective 
colon surgery for recurrent diverticulitis?” A targeted search of English language 
literature in MEDLINE, PubMed, EMBASE, and the Cochrane Database of 
Collected Reviews was performed. Key-word combinations using the Medical 
Subject Headings (MeSH) terms included “diverticulitis,” “diverticular,” “abscess,” 
“fistula,” “perforation,” “complicated,” “uncomplicated,” “colectomy,” “antibiotics,” 
“resection,” and “expectant management.” Directed searches of the embedded refer-
ences from the primary articles were also performed in selected circumstances. 
Review papers were also searched for cross-references. We decided to include exclu-
sively those papers written in English language with a date of publication within the 
last 15 years in order to produce updated recommendations. The grade of both litera-
ture reviewed and final recommendation was performed by using the Grades of 
Recommendation, Assessment, Development, and Evaluation (GRADE) system 
[12, 13]. The search was carried out in November 2015.

 Results

 Uncomplicated Diverticulitis

Historically the recommendation was to proceed with elective resection after the 
second episode of uncomplicated diverticulitis, due to the presumed morbidity and 
mortality of subsequent attacks [1]. However close scrutiny of the evidence fails to 
support this practice; therefore the decision to proceed with surgery should take into 
account other factors. When recommending elective colectomy vs. expectant man-
agement for uncomplicated diverticulitis, the following should be considered: risk 
of recurrence, risk of developing complicated diverticulitis, patient comorbidities, 
possibility of emergency surgery, and quality of life.

Recurrence rates for uncomplicated diverticulitis treated nonoperatively vary 
from 8 to 48 % and are gathered from studies with varying lengths of follow up 
(Tables 29.1 and 29.2). The two largest series include ~181,000 [14] and ~179,000 
[15] patients, and report recurrence rates of 8.7 and 16.3 %, respectively. Patients 
with uncomplicated disease were less likely to recur than their complicated counter-
parts [14, 16]. Of patients who recur, most recur within 12 months of the index 
admission [16, 17]. Patients who dorecur have a greater chance of yet another epi-
sode as well. Overall recurrence rates in patients with uncomplicated diverticulitis 

J. Rafferty and B.L. Johnson III



321

Ta
bl

e 
29

.1
 

D
iv

er
tic

ul
iti

s 
ou

tc
om

es

St
ud

y
N

T
re

at
m

en
t

R
es

ul
ts

M
ed

ia
n 

F/
U

Q
O

E

H
o 

et
 a

l. 
[1

4]
R

et
ro

sp
ec

tiv
e 

m
ul

tic
en

te
r

23
7,

86
9 

w
ith

 
di

ve
rt

ic
ul

iti
s 

(u
ns

pe
ci

fie
d)

18
1,

11
5/

23
7,

86
9 

(7
6.

1 
%

) 
tr

ea
te

d 
no

n-
su

rg
ic

al
ly

8.
7 

%
 r

ec
ur

re
nc

e 
ra

te
23

.2
 %

 r
e-

re
cu

rr
en

ce
V

ar
ia

bl
e 

– 
N

R
M

od
er

at
e

H
al

l e
t a

l. 
[2

0]
R

et
ro

sp
ec

tiv
e

67
2 

(i
nd

ex
 c

as
e 

of
 

di
ve

rt
ic

ul
iti

s)
N

on
-s

ur
gi

ca
l m

an
ag

em
en

t
O

ve
ra

ll 
re

cu
rr

en
ce

 3
6 

%
C

om
pl

ic
at

ed
 r

ec
ur

re
nc

e 
3.

9 
%

5 
ye

ar
s

L
ow

A
m

br
os

et
ti 

et
 a

l. 
[4

2]
Pr

os
pe

ct
iv

e
54

2 
pa

tie
nt

s 
w

ith
 

di
ve

rt
ic

ul
iti

s 
(u

ns
pe

ci
fie

d)

40
5/

54
2 

(7
4.

7 
%

) 
tr

ea
te

d 
no

n-
su

rg
ic

al
ly

87
/4

05
 (

21
.2

 %
) 

ha
d 

“b
ad

 
ou

tc
om

e”
 (

re
cu

rr
en

ce
, a

bs
ce

ss
, 

st
en

os
is

, fi
st

ul
a)

R
is

k 
fa

ct
or

s 
fo

r 
ba

d 
ou

tc
om

e:
A

ge
 <

50
Se

ve
ri

ty
 o

f 
di

se
as

e 
as

 s
ee

n 
on

 
C

T

62
 m

on
th

s
L

ow

T
re

nt
i e

t a
l. 

[1
6]

Pr
os

pe
ct

iv
e

56
0 

w
ith

 
di

ve
rt

ic
ul

iti
s 

(u
ns

pe
ci

fie
d)

N
on

-s
ur

gi
ca

l m
an

ag
em

en
t

R
ec

ur
re

nc
e 

ob
se

rv
ed

 in
 1

4.
8 

%
,

Se
ve

re
 r

ec
ur

re
nc

e 
in

 3
.4

 %
R

is
k 

fa
ct

or
s 

fo
r 

re
cu

rr
en

ce
:

C
hr

on
ic

 s
te

ro
id

s
Pr

es
en

ce
 o

f 
ab

sc
es

s

67
 m

on
th

s
L

ow

R
os

e 
et

 a
l. 

[1
5]

R
et

ro
sp

ec
tiv

e 
m

ul
tic

en
te

r
21

0,
26

8 
w

ith
 

di
ve

rt
ic

ul
iti

s 
(u

ns
pe

ci
fie

d)

17
9,

56
9 

(8
5 

%
) 

tr
ea

te
d 

no
n-

su
rg

ic
al

ly
16

.3
 %

 r
ec

ur
re

nc
e 

ra
te

29
.3

 %
 r

er
ec

ur
re

nc
e

R
is

k 
fa

ct
or

s 
fo

r 
re

cu
rr

en
ce

:
C

om
pl

ic
at

ed
 in

de
x 

ep
is

od
e

A
bs

ce
ss

A
ge

 <
50

V
ar

ia
bl

e 
– 

up
 

to
 1

5 
ye

ar
s

M
od

er
at

e

A
na

y 
an

d 
E

lu
m

 [
21

]
R

et
ro

sp
ec

tiv
e 

m
ul

tic
en

te
r

25
,0

58
 w

ith
 a

cu
te

 
di

ve
rt

ic
ul

iti
s 

(u
ns

pe
ci

fie
d)

N
on

-s
ur

gi
ca

l 
m

an
ag

em
en

t =
 2

0,
13

6/
25

,0
58

19
 %

 h
ad

 r
ec

ur
re

nc
e

5.
5 

%
 r

eq
ui

re
d 

em
er

ge
nc

y 
op

er
at

io
n 

at
 r

ec
ur

re
nc

e
R

is
k 

fa
ct

or
 fo

r 
re

cu
rr

en
ce

s:
A

ge
 <

50
 m

or
e 

lik
el

y 
to

 h
av

e 
re

cu
rr

en
ce

 (
27

 %
 v

s 
17

 %
)

V
ar

ia
bl

e 
– 

N
R

M
od

er
at

e

(c
on

tin
ue

d)

29 Who Needs Elective Surgery for Recurrent Diverticulitis?



322

B
ro

de
ri

ck
-V

ill
a 

et
 a

l. 
[1

8]
R

et
ro

sp
ec

tiv
e 

m
ul

tic
en

te
r

31
56

 w
ith

 a
cu

te
 

di
ve

rt
ic

ul
iti

s 
(u

ns
pe

ci
fie

d)

N
on

-s
ur

gi
ca

l 
m

an
ag

em
en

t =
 2

55
1/

31
56

 
(8

0.
6 

%
)

E
le

ct
iv

e 
co

le
ct

om
y 

=
 1

85
/2

55
1

N
on

-o
pe

ra
tiv

e 
m

an
ag

em
en

t =
 2

33
6/

25
51

 
13

.3
 %

 h
ad

 r
ec

ur
re

nc
e

R
is

k 
fa

ct
or

s 
fo

r 
re

cu
rr

en
ce

:
Y

ou
ng

er
 p

at
ie

nt
s

Pr
es

en
ce

 o
f 

co
m

or
bi

di
tie

s 
in

cr
ea

se
d 

re
cu

rr
en

ce

8.
9 

ye
ar

s
L

ow

K
la

re
nb

ee
k 

et
 a

l. 
[4

0]
R

et
ro

sp
ec

tiv
e

29
1 

pa
tie

nt
s

11
1 

no
n 

op
 tr

ea
tm

en
t

10
8 

ur
ge

nt
/e

m
er

ge
nt

 s
ur

ge
ry

72
 e

le
ct

iv
e 

su
rg

er
y

R
ec

ur
re

nc
e 

ra
te

 o
f 

48
 %

 in
 n

on
 

op
 g

ro
up

R
is

k 
of

 r
ec

ur
re

nc
e:

C
om

pl
ic

at
ed

 d
is

ea
se

Im
m

un
os

up
pr

es
si

on
C

hr
on

ic
 r

en
al

 f
ai

lu
re

C
ol

la
ge

n 
va

sc
ul

ar
 d

is
ea

se

L
ow

H
ol

m
er

 e
t a

l. 
[4

3]
Pr

os
pe

ct
iv

e 
co

ho
rt

15
3 

w
ith

 a
cu

te
 

di
ve

rt
ic

ul
iti

s 
(u

ns
pe

ci
fie

d)

11
3 

su
rg

ic
al

 r
es

ec
tio

n
40

 tr
ea

te
d 

no
n-

su
rg

ic
al

ly
32

 %
 o

f 
no

n 
su

rg
ic

al
ly

 tr
ea

te
d 

pa
tie

nt
s 

re
cu

rr
ed

4 
%

 o
f 

su
rg

ic
al

ly
 tr

ea
te

d 
pa

tie
nt

s 
re

cu
rr

ed
R

is
k 

fa
ct

or
s 

fo
r 

ne
ed

in
g 

su
rg

er
y:

Pe
rf

or
at

ed
 d

is
ea

se
R

ec
ur

re
nt

 e
pi

so
de

s

32
 m

on
th

s
L

ow

L
i e

t a
l. 

[2
2]

R
et

ro
sp

ec
tiv

e 
m

ul
tic

en
te

r
14

,1
24

 w
ith

 a
cu

te
 

di
ve

rt
ic

ul
iti

s 
(u

ns
pe

ci
fie

d)

N
on

-o
pe

ra
tiv

e 
m

an
ag

em
en

t
9 

%
 r

ea
dm

is
si

on
 f

or
 r

ec
ur

re
nc

e
1.

9 
%

 e
m

er
ge

nc
y 

su
rg

er
y

R
is

k 
fa

ct
or

s 
fo

r 
re

ad
m

is
si

on
/

re
cu

rr
en

ce
:

Pa
tie

nt
s 

w
ith

 in
iti

al
 c

om
pl

ic
at

ed
 

di
se

as
e

A
ge

 <
50

 li
ke

ly
 to

 b
e 

re
ad

m
itt

ed

3.
9 

ye
ar

s
M

od
er

at
e

Ta
bl

e 
29

.1
 

(c
on

tin
ue

d)

St
ud

y
N

T
re

at
m

en
t

R
es

ul
ts

M
ed

ia
n 

F/
U

Q
O

E

J. Rafferty and B.L. Johnson III



323

C
ha

pm
an

 e
t a

l. 
[2

5]
R

et
ro

sp
ec

tiv
e

15
0 

w
ith

 p
ri

or
 

ep
is

od
es

 o
f 

di
ve

rt
ic

ul
iti

s
 

G
ro

up
 A

 –
 P

ts
 

w
ith

 1
–2

 p
re

vi
ou

s 
ep

is
od

es
 

G
ro

up
 B

 –
 P

ts
 

w
ith

 >
2 

pr
ev

io
us

 
ep

is
od

es

N
on

-o
pe

ra
tiv

e 
an

d 
op

er
at

iv
e 

m
an

ag
em

en
t

Pe
rf

or
at

io
n 

oc
cu

rr
ed

 m
or

e 
fr

eq
ue

nt
ly

 in
 G

ro
up

 A
Fe

ca
l D

iv
er

si
on

 o
cc

ur
re

d 
m

or
e 

fr
eq

ue
nt

ly
 in

 G
ro

up
 A

W
he

n 
ne

ed
in

g 
su

rg
er

y:
 n

o 
di

ff
er

en
ce

 in
 o

pe
ra

tiv
e 

m
or

bi
di

ty
/m

or
ta

lit
y

N
R

L
ow

E
gl

in
to

n 
et

 a
l. 

[1
7]

R
et

ro
sp

ec
tiv

e
50

2 
w

ith
 

di
ve

rt
ic

ul
iti

s
U

nc
om

pl
ic

at
ed

 =
 3

37
C

om
pl

ic
at

ed
 =

 1
65

N
on

 s
ur

gi
ca

l m
an

ag
em

en
t:

U
nc

om
pl

ic
at

ed
 =

 3
20

/3
37

C
om

pl
ic

at
ed

 =
 6

2/
16

5

U
nc

om
pl

ic
at

ed
 

re
cu

rr
en

ce
 =

 2
3.

4 
%

C
om

pl
ic

at
ed

 r
ec

ur
re

nc
e 

=
 2

4 
%

C
om

pl
ic

at
ed

 d
iv

er
tic

ul
iti

s 
m

or
e 

lik
el

y 
to

 u
nd

er
go

 s
ur

gi
ca

l 
re

se
ct

io
n

10
1 

m
on

th
s

L
ow

L
am

b 
an

d 
K

ai
se

r 
[3

8]
Sy

st
em

at
ic

 r
ev

ie
w

/
m

et
an

al
ys

is

10
51

 p
at

ie
nt

s 
– 

fr
om

 
22

 s
tu

di
es

 –
 

di
ve

rt
ic

ul
iti

s 
w

ith
 

ab
sc

es
s 

fo
rm

at
io

n

U
rg

en
t/e

m
er

ge
nt

 s
ur

ge
ry

 (
30

 %
)

E
le

ct
iv

e 
su

rg
er

y 
(3

6 
%

)
N

on
-o

pe
ra

tiv
e 

m
an

ag
em

en
t 

(3
5 

%
)

R
ec

ur
re

nc
e 

in
 p

at
ie

nt
s 

w
ai

tin
g 

fo
r 

el
ec

tiv
e 

re
se

ct
io

n 
=

 3
9 

%
R

ec
ur

re
nc

e 
in

 N
on

 o
pe

ra
tiv

e 
gr

ou
p 

=
 1

8 
%

28
 %

 h
ad

 n
o 

su
rg

er
y 

an
d 

no
 

re
cu

rr
en

ce

V
ar

ia
bl

e
M

od
er

at
e

A
m

br
os

et
ti 

et
 a

l. 
[4

4]
Pr

os
pe

ct
iv

e
73

 p
at

ie
nt

s 
w

ith
 

di
ve

rt
ic

ul
ar

 a
bs

ce
ss

es
Su

rg
ic

al
 a

nd
 n

on
-s

ur
gi

ca
l 

m
an

ag
em

en
t

22
/4

5 
(4

9 
%

) 
m

es
oc

ol
ic

 
ab

sc
es

se
s 

&
 8

/2
8 

(2
9 

%
) 

pe
lv

ic
 

ab
sc

es
se

s,
 s

uc
ce

ss
fu

lly
 m

an
ag

ed
 

co
ns

er
va

tiv
el

y

43
 m

on
th

s
M

od
er

at
e

K
ai

se
r 

et
 a

l. 
[4

5]
R

et
ro

sp
ec

tiv
e

51
1 

pa
tie

nt
s 

w
ith

 
di

ve
rt

ic
ul

iti
s

U
rg

en
t, 

el
ec

tiv
e 

su
rg

er
y

N
on

-s
ur

gi
ca

l m
an

ag
em

en
t

O
f 

99
 p

at
ie

nt
s 

w
ith

 a
bs

ce
ss

:
22

 %
 r

eq
ui

re
d 

ur
ge

nt
 o

pe
ra

tio
n

15
 %

 u
nd

er
w

en
t e

le
ct

iv
e 

op
er

at
io

n
41

.2
 %

 r
ec

ur
re

d 
af

te
r 

no
n 

op
er

at
iv

el
y 

tr
ea

tm
en

t

N
R

L
ow

(c
on

tin
ue

d)

29 Who Needs Elective Surgery for Recurrent Diverticulitis?



324

C
ha

pm
an

 e
t a

l. 
[1

9]
R

et
ro

sp
ec

tiv
e

37
5 

pa
tie

nt
s 

w
ith

 
co

m
pl

ic
at

ed
 

di
ve

rt
ic

ul
iti

s

U
rg

en
t, 

el
ec

tiv
e 

su
rg

er
y

N
on

 s
ur

gi
ca

l m
an

ag
em

en
t

46
 %

 h
ad

 h
ad

 p
re

vi
ou

s 
ep

is
od

es
 

of
 d

iv
er

tic
ul

iti
s

53
 %

 w
as

 in
de

x 
ep

is
od

e 
of

 
di

ve
rt

ic
ul

iti
s

6.
5 

%
 o

ve
ra

ll 
m

or
ta

lit
y 

ra
te

R
is

k 
of

 m
or

bi
di

ty
 a

nd
 m

or
ta

li
ty

:
O

ld
er

 a
ge

St
er

oi
ds

/I
m

m
un

od
efi

ci
en

cy
D

ia
be

te
s

Pe
rf

or
at

io
n 

on
 p

re
se

nt
at

io
n

N
R

L
ow

N
el

so
n 

et
 a

l. 
[3

9]
R

et
ro

sp
ec

tiv
e

25
6 

w
ith

 c
om

pl
ic

at
ed

 
di

ve
rt

ic
ul

iti
s

99
/2

56
 (

38
.7

 %
) 

tr
ea

te
d 

no
n-

su
rg

ic
al

ly
46

/9
9 

ha
d 

re
cu

rr
en

ce
20

/4
6 

re
cu

rr
en

ce
s 

re
qu

ir
ed

 
si

gm
oi

d 
re

se
ct

io
n

14
 y

ea
rs

L
ow

G
ae

rt
ne

r 
et

 a
l. 

[4
1]

R
et

ro
sp

ec
tiv

e
21

8 
pa

tie
nt

s 
tr

ea
te

d 
w

ith
 p

er
c 

dr
ai

n 
fo

r 
co

m
pl

ic
at

ed
 

di
ve

rt
ic

ul
iti

s

32
/2

18
 (

15
 %

) 
tr

ea
te

d 
no

n-
su

rg
ic

al
ly

R
ec

ur
re

nc
e 

ra
te

 w
as

 4
2 

%
R

is
k 

Fa
ct

or
s 

as
so

ci
at

ed
 w

it
h 

re
cu

rr
en

ce
:

A
bs

ce
ss

 >
5 

cm

7.
4 

ye
ar

s
L

ow

B
ri

do
ux

 e
t a

l. 
[2

8]
R

et
ro

sp
ec

tiv
e

11
4 

pa
tie

nt
s 

w
ith

 
C

om
pl

ic
at

ed
 

di
ve

rt
ic

ul
iti

s

81
/1

14
 (

71
.1

 %
) 

tr
ea

te
d 

no
n-

su
rg

ic
al

ly
7.

4 
%

 r
ec

ur
re

nc
e 

(m
ed

ia
n 

tim
e 

of
 1

2 
m

on
th

s)
32

 m
on

th
s

L
ow

Ta
bl

e 
29

.1
 

(c
on

tin
ue

d)

St
ud

y
N

T
re

at
m

en
t

R
es

ul
ts

M
ed

ia
n 

F/
U

Q
O

E

J. Rafferty and B.L. Johnson III



325

Ta
bl

e 
29

.2
 

Q
ua

lit
y 

of
 li

fe

St
ud

y
N

T
re

at
m

en
t

R
es

ul
ts

M
ed

ia
n 

F/
U

Q
O

E

A
nd

ew
eg

 e
t a

l. 
[2

9]
Sy

st
em

at
ic

 r
ev

ie
w

/
m

et
an

al
ys

is

18
58

 p
at

ie
nt

s 
– 

fr
om

 2
1 

st
ud

ie
s 

– 
un

co
m

pl
ic

at
ed

 
di

ve
rt

ic
ul

iti
s

E
le

ct
iv

e 
su

rg
ic

al
 v

s 
no

n 
su

rg
ic

al
 

tr
ea

tm
en

t o
f 

re
cu

rr
en

t 
di

ve
rt

ic
ul

iti
s

H
ig

he
r 

Q
O

L
 s

co
re

s 
in

 la
pa

ro
sc

op
ic

 s
ur

gi
ca

l 
gr

ou
p

L
ow

er
 G

I 
sy

m
pt

om
s 

in
 s

ur
gi

ca
l g

ro
up

L
es

s 
ch

ro
ni

c 
ab

do
m

in
al

 p
ai

n 
in

 s
ur

gi
ca

l g
ro

up

N
R

M
od

er
at

e

va
n 

de
 W

al
l e

t a
l. 

[3
0]

R
et

ro
sp

ec
tiv

e 
co

ho
rt

10
5 

pa
tie

nt
s 

w
ith

 
di

ve
rt

ic
ul

iti
s 

(u
ns

pe
ci

fie
d)

E
le

ct
iv

e 
su

rg
ic

al
 

re
se

ct
io

n
E

le
ct

iv
e 

re
se

ct
io

n:
Im

pr
ov

ed
 Q

O
L

R
ed

uc
ed

 c
hr

on
ic

 a
bd

om
in

al
 p

ai
n

D
ec

re
as

ed
 d

is
co

m
fo

rt
 f

ro
m

 d
ef

ec
at

io
n

1 
ye

ar
L

ow

Fo
rg

io
ne

 e
t a

l. 
[3

2]
Pr

os
pe

ct
iv

e 
co

ho
rt

46
 p

at
ie

nt
s 

w
ith

 
di

ve
rt

ic
ul

iti
s 

(u
ns

pe
ci

fie
d)

E
le

ct
iv

e 
su

rg
ic

al
 

re
se

ct
io

n 
(l

ap
ar

os
co

pi
c)

36
/4

6 
pa

tie
nt

s 
si

gn
ifi

ca
nt

ly
 h

ad
 in

cr
ea

se
d 

G
IQ

L
I 

sc
or

es
Pa

tie
nt

s 
w

ith
 lo

w
es

t G
IQ

L
I 

sc
or

es
 in

cr
ea

se
d 

be
ne

fit
ed

 th
e 

m
os

t f
ro

m
 s

ur
ge

ry

1 
ye

ar
L

ow

L
ev

ac
k 

et
 a

l. 
[3

5]
R

et
ro

sp
ec

tiv
e

24
9 

pa
tie

nt
s 

w
ith

 
di

ve
rt

ic
ul

iti
s 

(u
ns

pe
ci

fie
d)

L
ap

ar
os

co
pi

c 
an

d 
op

en
 

si
gm

oi
de

ct
om

y

24
.8

 %
 r

ep
or

te
d 

re
le

va
nt

 f
ec

al
 in

co
nt

in
en

ce
19

.6
 %

 r
ep

or
te

d 
fe

ca
l u

rg
en

cy
20

.8
 %

 r
ep

or
te

d 
in

co
m

pl
et

e 
em

pt
yi

ng
Sy

m
pt

om
s:

 r
is

k 
fa

ct
or

s
Fe

ca
l i

nc
on

te
ne

nc
e:

 p
re

-o
p 

ab
sc

es
s,

 f
em

al
e

U
rg

en
cy

: d
iv

er
tit

in
g 

os
to

m
y,

 f
em

al
e

In
co

m
pl

et
e 

em
pt

yi
ng

 : 
po

st
-o

p 
se

ps
is

, f
em

al
e

N
R

L
ow

Pa
st

er
na

k 
et

 a
l. 

[3
1]

R
et

ro
sp

ec
tiv

e
13

0 
pa

tie
nt

s 
w

ith
 

di
ve

rt
ic

ul
iti

s 
(u

ns
pe

ci
fie

d)

E
le

ct
iv

e 
su

rg
ic

al
 

re
se

ct
io

n 
(l

ap
ar

os
co

pi
c)

83
 %

 o
f 

pa
tie

nt
s 

w
ith

 G
IQ

O
L

 >
10

0 
af

te
r 

su
rg

er
y 

vs
 b

ef
or

e 
(4

3 
%

)
M

ea
n 

Q
O

L
 s

co
re

 o
f 

11
4 

af
te

r 
su

rg
er

y 
vs

 b
ef

or
e 

(9
5)

40
 m

on
th

s
L

ow (c
on

tin
ue

d)

29 Who Needs Elective Surgery for Recurrent Diverticulitis?



326

St
ud

y
N

T
re

at
m

en
t

R
es

ul
ts

M
ed

ia
n 

F/
U

Q
O

E

Sc
ar

pa
 e

t a
l. 

[3
3]

R
et

ro
sp

ec
tiv

e
71

 p
at

ie
nt

s 
w

ith
 

un
co

m
pl

ic
at

ed
 

di
ve

rt
ic

ul
iti

s

25
/7

1 
un

de
rw

en
t 

re
se

ct
io

n
46

/7
1 

no
n-

su
rg

ic
al

 
m

an
ag

em
en

t

C
le

ve
la

nd
 g

lo
ba

l Q
O

L
:

N
o 

di
ff

er
en

ce
 in

 to
ta

l s
co

re
N

o 
di

ff
er

en
ce

 in
 s

ym
pt

om
 f

re
qu

en
cy

C
ur

re
nt

 q
ua

lit
y 

of
 h

ea
lth

 w
as

 lo
w

er
 in

 s
ur

gi
ca

l 
gr

ou
p

47
 m

on
th

s
L

ow

E
gg

er
 e

t a
l. 

[3
6]

R
et

ro
sp

ec
tiv

e
12

4 
pa

tie
nt

s
68

 p
at

ie
nt

s 
– 

el
ec

tiv
e 

co
le

ct
om

y
25

 %
 s

uf
fe

re
d 

pe
rs

is
te

nt
 s

ym
pt

om
s:

 c
on

st
ip

at
io

n,
 

ab
do

m
in

al
 d

is
te

nt
io

n,
 a

bd
om

in
al

 c
ra

m
ps

, 
di

ar
rh

ea
C

om
pl

ic
at

ed
 v

s 
un

co
m

pl
ic

at
ed

 w
er

e 
un

re
la

te
d 

to
 s

ym
pt

om
at

ol
og

y
Te

ch
ni

qu
e 

(o
pe

n 
vs

 la
pa

ro
sc

op
ic

) 
w

er
e 

un
re

la
te

d 
to

 s
ym

pt
om

at
ol

og
y

33
 m

on
th

s
L

ow

Ta
bl

e 
29

.2
 

(c
on

tin
ue

d)

J. Rafferty and B.L. Johnson III



327

are approximately 4.7 % after the index episode, according to one study [17]. Two 
multicenter retrospective trials demonstrated re-recurrence risk of 23.2 and 29 % in 
patients who had had at least one previous recurrence [14, 18].

Most patients presenting with complicated diverticulitis do so at their index admis-
sion for diverticulitis; 89 % of patients who die of the disease have no prior history of 
diverticulitis [19]. These data suggest that in most cases, the first episode is the worst 
episode. That is not to say that patients with uncomplicated diverticulitis can’t recur 
with a complicated form of the disease, and unequivocally will not require emergency 
surgery or a colostomy. However, rates of recurrent disease that is complicated range 
from 3 to 5 % in the literature [16, 17, 20]. Infact, most patients with a complicated or 
severe recurrence have had a previous episode of complicated/severe diverticulitis 
[16]. In addition, the risk of recurrent diverticulitis is positively associated with fam-
ily history, length of colon involvement >5 cm [20], and presence of comorbidities 
[18]. Additionally risk of recurrence is associated with age <50 [14, 18, 21–23].

The risk of requiring an emergent colostomy after an initial episode of diverticu-
litis is strikingly low. A retrospective, multicenter study by Li et al. [22], described 
14,124 patients treated nonoperatively, and found only 1.9 % of these patients sub-
sequently had emergency surgery for perforation, with a median follow up of 
3.9 years [22]. These findings are similar to another population-based study, which 
reviewed 25,058 patients where 20,136 patients were initially treated nonopera-
tively. While 19 % had a recurrence, only 5.5 % required a subsequent emergency 
colectomy [21]. The hazard ratio for emergency colectomy/colostomy was 2.2× 
higher in patients for each subsequent admission. According to this study, 18 patients 
would need to undergo elective colectomy to prevent one emergency surgery for 
recurrent diverticulitis [21].

After recovery from an initial episode of diverticulitis, the estimated risk of need-
ing emergency Hartmann resection with stoma formation is 1 in 2000 patient-years 
of follow-up [24]. A study by Chapman et al. [25], grouped patients with diverticu-
lar recurrence in two categories: those with 1–2 previous episodes, and those with 
>2 previous episodes. Perforation and need for diversion occurred more in the group 
with only 1–2 previous episodes, and there were no differences in morbidity and 
mortality between groups. This suggests that patients with more than two episodes 
of diverticulitis are not at increased risk for poor outcomes [25]. To support this, a 
Markov model, developed by Salem et al. determined that performing colectomy 
after the fourth episode of diverticulitis rather than the second episode resulted in 
0.5 % fewer deaths, 0.7 % fewer colostomies, and a reduction in cost per patient 
[26]. As practice patterns have shifted away from elective surgical management of 
diverticulitis, there has been an increase in the number of abscesses, but no increase 
in diverticular perforations requiring emergency surgery [27]. Because of this data, 
except in certain circumstances (see below), the current American Society of Colon 
and Rectal Surgeons (ASCRS) guideline states that patients with uncomplicated 
diverticulitis should not be counseled to undergo prophylactic elective colectomy as 
a means to prevent future emergency surgery and stoma creation [7].

Persistence of symptoms and quality of life is another factor to consider when 
recommending elective surgical resection for uncomplicated diverticulitis. In one 
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study of patients with uncomplicated diverticulitis treated nonoperatively, 68/81 
(84 %), remained asymptomatic, while 13/81 (16 %) had recurrent abdominal pain 
at a mean follow up of 32 months [28].

Few studies are able to convincingly support elective resection for uncompli-
cated chronic diverticulitis. A single meta-analysis of 21 studies demonstrated 
higher QOL scores, fewer GI symptoms, and less chronic abdominal pain in those 
who had surgery for chronic and recurrent diverticulitis, compared to those who 
were managed nonoperatively [29]. Unfortunately none of the studies included in 
the meta-analysis were head-to-head comparisons of surgical vs. non-surgical 
management. A retrospective examination of 105 patients undergoing elective sur-
gery for diverticulitis found that quality of life, abdominal pain, and discomfort 
with defecation were improved at 1 year after surgery [30]. This trend was seen in 
another retrospective review of 130 patients in which quality of life score was sig-
nificantly improved after surgery [31]. A single prospective evaluation of 46 
patients found improvement in QOL scores 3 months after surgery, which was 
maintained at 1 year. This study also demonstrated that improvement was most 
notable in patients with the lowest preoperative QOL score [32]. While these find-
ings are worth noting, these studies only compare one subset of patients before and 
after surgery. In a study comparing colon resection (25/71) vs. non-surgical ther-
apy (46/71) for uncomplicated diverticulitis, Scarpa M et al. [33], found no differ-
ence in total quality of life score or symptom frequency at median follow up of 
47 months [33].

The surgeon must counsel the patient that sigmoid colectomy can negatively 
impact QOL as well. When compared with sigmoid colectomy for colon cancer, 
elective sigmoid colectomy for diverticular disease has relatively poor outcomes, 
and is associated with increased ostomy creation, postoperative infection, prolonged 
hospital stay, and increased cost [34]. A study by Levack et al. [35] found that in 
patients who underwent sigmoid colectomy, 24.8 % reported clinically relevant 
fecal incontinence, 19.6 % experienced fecal urgency, and 20.8 % reported incom-
plete emptying [35]. Whether patients presented with complicated or uncompli-
cated disease did not seem to matter regarding persistent symptoms after elective 
sigmoid colectomy [36].

A Markov model simulating patients with two episodes of non-surgically man-
aged diverticulitis found that after the third episode of diverticulitis, surgical or 
conservative or medical treatments provide similar quality of life adjusted years, but 
rates of abdominal symptoms are lower with the medical treatment strategy [37]. In 
the setting of uncomplicated diverticulitis, functional assessment and quality of life 
should be considered in deciding who would or would not benefit in elective resec-
tion surgery.

In agreement with the current ASCRS guidelines [7], the decision to recommend 
elective colectomy after recovery from uncomplicated acute diverticulitis should be 
approached on case-by-case basis [7]. The risk of recurrence, the persistence of 
symptoms, the patient’s overall medical condition, lifestyle factors, and the quality 
of life should be considered against potential risks and benefits of surgery.
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 Complicated Diverticulitis

The decision to recommend elective surgery after resolution of an episode of com-
plicated diverticulitis is a little more straightforward. Complicated diverticulitis 
includes free perforation, abscess, fistula, obstruction, or stricture. A large propor-
tion of patients with complicated diverticulitis will ultimately undergo sigmoid 
resection [38] after successful medical management, where the goal is to convert an 
urgent or emergent operation with a high likelihood of stoma creation, into an elec-
tive procedure without an ostomy if possible.

Risk of recurrence is higher in patients with complicated diverticulitis, and has 
been reported as high as 46–48 % [39, 40]. If recurrence does occur, it is much more 
likely to be a complicated recurrence [38], and as many as 43 % who do recur will 
go on to require sigmoid resection [39]. A meta-analysis evaluating elective resec-
tion vs. non-operative management in the setting of diverticulitis with abscess, 
assessed 1051 patients across 22 studies. While 30 % of patients required urgent 
surgery, 35 % of patients went on to have elective surgery. Only 28 % of patients had 
no surgery and no recurrence [38]. In a series of 218 patients requiring percutaneous 
drainage for diverticular abscess, colectomy free survival was 0.17 at 7.4 years [41], 
meaning patients had a 17 % chance of having no colectomy (either emergent or 
elective) if they survived to 7.4 years after an episode of diverticulitis associated 
with abscess.

Many studies have evaluated risk factors for recurrence [22]. Risk factors include 
extra-luminal contrast on initial cross sectional imaging [42], abscess [38, 41, 42], 
extra-luminal perforation [42, 43], stenosis, and fistula [40]. One prospective study 
evaluated 73 patients with either mesocolicor pelvic abscesses with a mean follow 
up of 43 months, and found that 71 % of patients with pelvic abscess ultimately 
required surgery, but only 51 % of patients with mesocolic abscesses required sur-
gery. The remaining patients were managed conservatively with success [44]. In 
fact presence of a pelvic abscess due to perforated diverticulitis is associated with 
recurrence rates up to 41 % [45].

Evaluation of subsequent morbidity and mortality due to complicated disease 
suggests that prior episodes of complicated disease were associated with 
increased risk for subsequent emergency surgery during recurrence [22]. In 
another large population based study, mortality for emergent resection during a 
second episode of diverticulitis was 4.6 % compared to an elective operative mor-
tality of 0.3 %. Individual predictors of mortality with recurrence in this study 
were complicated initial presentation, age >50, and smoking [15]. These was 
echoed in another study where complicated diverticulitis and abscess were asso-
ciated with recurrence, need for emergency surgery and increased mortality dur-
ing recurrence [14].

Because of these findings including a higher risk of recurrence, and increased 
risk of morbidity and mortality after complicated diverticulitis, current recommen-
dations are that elective colectomy should be strongly considered after recovery 
from an acute episode of complicated diverticulitis [7].
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 Special Populations

Historically, diverticulitis among younger patients has been associated with worse 
clinical outcomes, however careful review of the accumulated data does not entirely 
support this association. Age under 50 years does appear be associated with 
increased risk of recurrence [14, 18, 21–23]. However, despite a slightly higher risk 
of recurrence in patients <50 vs. >50 (27 % vs. 17 %) [21], younger age does not 
appear to predict worse outcomes [39, 46]. Specifically, risk of diverticular perfora-
tion and need for subsequent emergency colectomy in the young appears to be com-
parable to the risk in older age groups [23, 47]. Current recommendations are that 
younger patients should not routinely be counseled to undergo elective resection 
based on age alone [7].

While diverticulitis incidence may be similar in the immunosuppressed and the 
general population [48], the disease behavior is different in these groups. One sys-
tematic review [49] identified 11,966 post-transplant patients (kidney, liver, heart), 
across 17 different series, and evaluated the incidence of diverticulitis. It was esti-
mated that 1.7 % of these patient experienced diverticulitis, and that approximately 
40.1 % of these patients presented with complicated diverticulitis. This suggests that 
transplant patients are more prone to severe disease, rather than mild/moderate/
uncomplicated diverticulitis [49]. Scotti et al. [50] looked at 717 kidney transplant 
patients, and found that while only 17 patients (2.3 %) developed diverticulitis, 9/17 
(52.9 %) presented with perforated diverticulitis [50]. More severe presentation in 
this patient population is thought to be due, in part, to immunosuppressive medica-
tions masking early signs and symptoms of disease, and thus patients present later 
in the course of the disease.

Nonoperative management is more likely to fail in patients on chronic steroids or 
transplant medications, and a mortality rate as high as 56 % has been reported [51]. 
Not only are immunosuppressed patients more prone to a severe initial presentation, 
diverticular perforation in immunosuppressed patients is associated with higher 
morbidity and mortality (20–30 %) [52–56]. Other studies support the finding that 
immunosuppression leads to more severe bouts of diverticulitis and recurrence [16]. 
In a retrospective study, Chapman et al. [19], was able to show that steroid use, 
diabetes, and immunosuppression were associated with increased morbidity and 
mortality in patients presenting with complicated diverticulitis [19]. Another study 
demonstrated a five-fold risk of perforation during recurrent episodes for patients 
who were immunosuppressed, had chronic renal failure, or had collagen-vascular 
disease [40].

A recent study compared diverticulitis outcomes in immunocompetent vs. immu-
nocompromised patients and found that immunocompromised patients presenting 
with a severe first episode of diverticulitis had significantly higher rates of recur-
rence and more severe episodes than their immunocompetent counterparts. 
Perioperative mortality in this study following emergency sigmoidectomy was 
33.3 % in the immunocompromised group, vs. 15.9 % in the immunocompetent 
group [56]. This finding is consistent with another study [53] which demonstrated 

J. Rafferty and B.L. Johnson III



331

that the morbidity and mortality for emergent/urgent surgery was increased in trans-
plant patients compared to case-matched immunocompetent counterparts. In this 
same study, transplant patients undergoing elective surgery for diverticulitis had no 
difference in morbidity and mortality compared to case matched immunocompetent 
patients, although they did have a longer hospital stay [53].

Because of the high mortality of nonoperative management, high risk of com-
plicated recurrence, and high mortality of emergent colectomy in immunocom-
promised and transplant patients, surgeons should consider “early” operative 
intervention in a semi-urgent/semi-elective manner during the first hospitaliza-
tion for acute diverticulitis in these patients. Interestingly, this recommendation 
does not necessarily apply to patients receiving certain chemotherapies, who 
while more likely to recur with severe disease, also are much more likely to have 
post-operative complication (100 % vs. 9.1 %) and mortality compared to non-
chemotherapy patients. These patients should be approached on a case-by-case 
basis [57].

While patients with end stage renal disease (ESRD) do have a much higher rate 
of recurrence of diverticulitis [40] than “healthy” counterparts, whether to pursue 
elective colectomy in this population remains controversial. A recent study by 
Mora-Atkin and colleagues [58], demonstrates that urgent/emergent surgery for 
patients with ESRD is associated with increased mortality, myocardial infarction, 
wound infection, length of stay and cost, compared with non-ESRD undergoing 
urgent/emergent colectomy. Surprisingly, these trends are similar to patients in this 
group undergoing elective colectomy as well [58]. Decreased risk of recurrence 
must be balanced against risk of surgery in patients with ESRD when recommend-
ing elective sigmoid colon resection.

 Recommendations Based on the Data

 1. Need for elective sigmoid colectomy following an episode of acute uncompli-
cated diverticulitis should be determined on a case-by-case basis, taking into 
account risk of recurrence, patient comorbidities, and patient lifestyle factors. 
(Moderate quality evidence; strong recommendation; 1B)

 2. After recovery from an episode of acute complicated diverticulitis, elective col-
ectomy should be considered, especially in settings of diverticulitis associated 
with pelvic abscess. (Moderate quality evidence; strong recommendation; 1B)

 3. Recommending elective colon resection to patients under the age of 50 with 
uncomplicated diverticulitis should be individualized (low quality of evidence, 
moderate recommendation; 2C)

 4. Immunosuppressed individuals should typically undergo elective colon resec-
tion either during or following an episode of acute uncomplicated diverticulitis, 
due to risk of more severe disease and higher morbidity and mortality (moderate 
quality evidence; strong recommendations; 1B)
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 Personal View of the Data

More and more patients are being referred to the surgeon for elective resection of 
diverticular disease, most likely due to the impression that laparoscopic surgery is 
easy and risk-free. While there may be less blood loss, shorter hospital stay, and 
lower rate of incisional hernia, the technique should not beget the procedure. The 
disease process has not changed, yet our understanding has evolved significantly. In 
the past we told patients that after two episodes it was safest to have surgery. Now 
we know their quality of life and complication rate is essentially no better after 
surgery in the setting of uncomplicated recurrent diverticulitis. I spend more time 
today talking patients out of surgery for uncomplicated disease than ever.

On the other hand, the evidence is compelling for resection after complication, 
including sizeable pelvic abscess, in select patients. If the patient is an acceptable 
risk for general anesthesia, I generally recommend it. That being said, I do try to 
minimize their risk for postoperative complication by insisting on smoking cessa-
tion and weight loss. I believe laparoscopic inspection for feasibility of minimally 
invasive resection should be done in the appropriate abdomen, if surgery is indi-
cated. In other words, planning a laparoscopic resection for complicated diverticu-
litis is reasonable; if the induration or scarring is intense, a hand can be placed or the 
procedure can be converted to open, as long as this decision is made early in the 
course of the procedure.
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