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CHAPTER 10

Pancreas-preserving surgical 
interventions during relaparotomy 
for pancreatic fistula after 
pancreatoduodenectomy
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the Dutch Pancreatic Cancer Group
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TO THE EDITOR

With great interest we read the study by Garnier et al.1 regarding their four-step 
standardized technique during completion pancreatectomy for pancreatic fistula after 
pancreatoduodenectomy. They conclude that their standardized technique appears 
to be relatively safe, reproducible, and could be particularly useful for young surgeons. 
Although we support standardization of this technique, we don’t agree with the additional 
statements that pancreas-preserving surgical interventions are associated with more 
reoperations and mortality and that simple surgical drainage should not be adopted. 

Within the Dutch Pancreatic Cancer Group, we recently compared 36 patients 
undergoing completion pancreatectomy and 126 patients undergoing a pancreas-
preserving intervention during the first relaparotomy for pancreatic fistula after 
pancreatoduodenectomy.2 Mortality was higher after completion pancreatectomy (odds 
ratio after correction for confounders 2.55, 95% confidence interval 1.07-6.08). The 
proportion of additional reinterventions was not different between groups (64% vs 67%, 
P=0.76). Additionally, we conducted a meta-analysis on mortality and found a similar 
association (745 patients, odds ratio 1.99, 95% confidence interval 1.03-3.84). 

A subgroup analysis by different pancreas-preserving surgical interventions is shown in 
Table 1. The groups did not differ at baseline (before first relaparotomy for pancreatic 
fistula) regarding previous reinterventions, organ failure and APACHE II score. 
Mortality was 29% following simple surgical drainage vs 37% (range 30-44%) for the other 
subgroups (P=0.341). Additional reinterventions were performed in 65% following simple 
surgical drainage vs 70% (range 60-83%) for the other subgroups (P=0.601). 

Simple surgical drainage was not associated with more reinterventions or mortality in 
our cohort compared to other pancreas-preserving surgical interventions. Therefore, we 
believe that, after failure of percutaneous drainage, simple surgical drainage is a viable 
option in the management of pancreatic fistula following pancreatoduodenectomy. 

Ta
bl

e 
1. 

Su
bg

ro
up

 a
na

ly
si

s f
ol

lo
w

in
g 

di
ff

er
en

t s
ur

gi
ca

l i
nt

er
ve

nt
io

ns
 d

ur
in

g 
re

la
pa

ro
to

m
y 

fo
r p

an
cr

ea
ti

c 
fi

st
ul

a 
af

te
r p

an
cr

ea
to

du
od

en
ec

to
m

y

Pa
nc

re
as

-p
re

se
rv

in
g 

su
rg

ic
al

 in
te

rv
en

tio
ns

 d
ur

in
g 

re
la

pa
ro

to
m

y f
or

 p
an

cr
ea

tic
 fi

st
ul

a

Si
m

pl
e 

su
rg

ic
al

 
dr

ai
na

ge

O
th

er
 

su
bg

ro
up

s
 

 
Re

pa
ir

 o
f 

pa
nc

re
at

ic
 

an
as

to
m

os
is

D
AP

R
D

AP
R 

w
ith

 
ex

te
rn

al
  

w
ir

su
ng

os
to

m
y

Re
do

 P
J

 
 

N
%

N
%

P-
va

lu
ea

 
N

%
N

%
N

%
N

%
P-

va
lu

eb

To
ta

l
80

63
.5

46
36

.5
-

20
15

.8
12

9.
5

9
7.

1
5

4.
0

-

Ba
se

lin
e a

t t
im

e o
f r

el
ap

ar
ot

om
y

Pr
ev

io
us

 re
in

te
rv

en
tio

n 
33

41
.3

24
52

.2
0.

23
6

9
45

.0
7

58
.3

7
77

.8
1

20
.0

0.
16

6

O
rg

an
 fa

ilu
re

 2
4h

 b
ef

or
e*

N
o

43
54

.4
 

25
55

.6
0.

84
8

14
70

.0
 

7
58

.3
3

33
.3

 
1

25
.0

 
0.

23
5

Si
ng

le
 

26
32

.9
 

13
28

.9
6

30
.0

 
2

16
.7

 
3

33
.3

 
2

50
.0

 

M
ul

tip
le

10
12

.7
 

7
15

.6
0

0 
3

25
.0

 
3

33
.3

 
1

25
.0

H
ig

he
st

 A
PA

CH
E 

II
 sc

or
e 2

4h
 b

ef
or

e*
M

ed
ia

n 
(I

Q
R)

11
 (8

-1
4)

13
 (9

-1
6)

0.
11

6
13

 (7
-1

7)
12

 (1
0-

16
)

13
 (1

2-
15

)
11

 (1
0-

14
)

0.
60

6

Po
st

op
er

at
iv

e d
ay

 o
f fi

rs
t r

el
ap

ar
ot

om
y 

M
ed

ia
n 

(I
Q

R)
9 

(7
-1

5)
10

 (6
-1

4)
0.

87
1

10
 (7

-1
4)

13
 (7

-1
5)

9 
(5

-1
4)

4 
(2

-1
0)

0.
66

8

M
ai

n 
ou

tc
om

es
 a

ft
er

 re
la

pa
ro

to
m

y

M
or

ta
lit

y
23

28
.8

17
37

.0
0.

34
1

6
30

.0
 

5
41

.7
 

4
44

.4
2

40
.0

 
0.

78
5

O
rg

an
 fa

ilu
re

 2
4h

 a
ft

er
*

N
o

22
27

.8
12

26
.7

0.
 75

2
7

35
.0

 
3

25
.0

 
1

11
.1

 
1

20
.0

0.
89

4

Si
ng

le
 

18
22

.8
 

8
17

.8
4

20
.0

 
2

16
.7

 
1

11
.1

 
1

25
.0

 

M
ul

tip
le

39
49

.4
 

25
55

.6
8

40
.0

 
7

58
.3

 
7

77
.8

 
2

50
.0

 

H
ig

he
st

 A
PA

CH
E 

II
 sc

or
e 2

4h
 a

ft
er

*
M

ed
ia

n 
(I

Q
R)

13
 (1

1-
17

)
17

 (1
3-

21
)

0.
00

1
17

 (1
1-

21
)

18
 (1

6-
23

)
16

 (1
4-

21
)

15
 (1

5-
17

)
0.

01
3

Ad
di

tio
na

l r
ei

nt
er

ve
nt

io
n 

52
65

.0
 

32
69

.6
0.

60
1

16
80

.0
 

10
83

.3
 

7
77

.8
 

3
60

.0
 

0.
62

7

Se
co

nd
ar

y c
om

pl
et

io
n 

pa
nc

re
at

ec
to

m
y

3
3.

8
7

15
.2

0.
02

2
4

20
.0

2
16

.7
1

1.
11

0
0.

10
3

Ab
br

ev
ia

tio
ns

: D
AP

R:
 di

sc
on

ne
cti

on
 of

 pa
nc

re
at

ic 
an

as
to

m
os

is 
w

ith
 pr

es
er

va
tio

n 
of

 re
m

na
nt

; P
J: 

pa
nc

re
at

oj
eju

no
sto

m
y;

 A
PA

CH
E:

 A
cu

te 
Ph

ys
io

lo
gy

 A
nd

 C
hr

on
ic 

H
ea

lth
 E

va
lu

at
io

n;
 IQ

R:
 in

ter
qu

ar
til

e 
ra

ng
e

*M
is

si
ng

 d
at

a:
 o

rg
an

 fa
ilu

re
 2

4h
 b

ef
or

e 
(N

=2
), 

hi
gh

es
t A

PA
CH

E 
II

 sc
or

e 
24

h 
be

fo
re

 (N
=1

4)
, o

rg
an

 fa
ilu

re
 2

4h
 a

ft
er

 (N
=2

), 
hi

gh
es

t A
PA

CH
E 

II
 sc

or
e 

24
h 

af
te

r (
N

=1
5)

a 
Co

m
pa

ri
so

n 
be

tw
ee

n 
si

m
pl

e 
su

rg
ic

al
 d

ra
in

ag
e 

an
d 

ot
he

r s
ub

gr
ou

ps
b 

Co
m

pa
ri

so
n 

be
tw

ee
n 

al
l p

an
cr

ea
s-

pr
es

er
vi

ng
 in

te
rv

en
tio

ns



C
hapter 10 - Pancreas-preserving surgical interventions during relaparotom

y for pancreatic fistula 

247

10

TO THE EDITOR

With great interest we read the study by Garnier et al.1 regarding their four-step 
standardized technique during completion pancreatectomy for pancreatic fistula after 
pancreatoduodenectomy. They conclude that their standardized technique appears 
to be relatively safe, reproducible, and could be particularly useful for young surgeons. 
Although we support standardization of this technique, we don’t agree with the additional 
statements that pancreas-preserving surgical interventions are associated with more 
reoperations and mortality and that simple surgical drainage should not be adopted. 

Within the Dutch Pancreatic Cancer Group, we recently compared 36 patients 
undergoing completion pancreatectomy and 126 patients undergoing a pancreas-
preserving intervention during the first relaparotomy for pancreatic fistula after 
pancreatoduodenectomy.2 Mortality was higher after completion pancreatectomy (odds 
ratio after correction for confounders 2.55, 95% confidence interval 1.07-6.08). The 
proportion of additional reinterventions was not different between groups (64% vs 67%, 
P=0.76). Additionally, we conducted a meta-analysis on mortality and found a similar 
association (745 patients, odds ratio 1.99, 95% confidence interval 1.03-3.84). 

A subgroup analysis by different pancreas-preserving surgical interventions is shown in 
Table 1. The groups did not differ at baseline (before first relaparotomy for pancreatic 
fistula) regarding previous reinterventions, organ failure and APACHE II score. 
Mortality was 29% following simple surgical drainage vs 37% (range 30-44%) for the other 
subgroups (P=0.341). Additional reinterventions were performed in 65% following simple 
surgical drainage vs 70% (range 60-83%) for the other subgroups (P=0.601). 

Simple surgical drainage was not associated with more reinterventions or mortality in 
our cohort compared to other pancreas-preserving surgical interventions. Therefore, we 
believe that, after failure of percutaneous drainage, simple surgical drainage is a viable 
option in the management of pancreatic fistula following pancreatoduodenectomy. 
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