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Abstract

Background Traditionally, severe pathology of the duo-

denum has been treated by a pancreaticoduodenectomy

using Whipple’s operation. Pancreas-preserving total duo-

denectomy (PPTD) was introduced in the late 1990s as an

alternative to Whipple’s operation for selected diseases of

the duodenum. We report our 10 years’ experience with

this operation.

Methods In the period from 1999 to 2010 13 patients (mean

age 50 years) underwent PPTD. Ten patients had duodenal

adenomatosis (Spigelman stage IV). Two patients had large

solitary tubulovillous adenomas, and one patient had multi-

ple duodenal gastrointestinal stromal tumor lesions.

Results No mortality was observed. Six patients (46%)

had a total of ten postoperative complications. Three

patients (23%) had leakage of the ampullo-jejunostomy

anastomosis, and one patient (8%) had leakage of the

duodeno-jejunostomy anastomosis; all were treated con-

servatively with good results. One patient had recurrent

episodes of pancreatitis, which disappeared spontaneously

3 months after operation. Three patients suffered from

wound dehiscence, and two patients had postoperative

pneumonia. Mean hospital admittance was 19 days (range

9–50 days). All patients were well at a mean follow-up of

56 months (range 2–134 months).

Conclusion Pancreas-preserving total duodenectomy

appears to be a safe and valuable treatment option for

patients with selected diseases of the duodenum.

Keywords Pancreas � Duodenectomy � Adenomatosis

Introduction

Traditionally, severe pathology of the duodenum has been

treated by a pancreaticoduodenectomy using Whipple’s

operation, which either can be pylorus-preserving or

not [1, 2]. Whipple’s operation causes a high degree of

morbidity and a low degree of mortality (0.1–10%) [1].

Furthermore, the head of the pancreas is removed even

though the disease is located only in the duodenum [3].

In patients with premalignant or severe benign lesions,

an alternative to Whipple’s operation is pancreas-preserv-

ing total duodenectomy (PPTD) [3, 4]. This operation was

first described in 1995 by Chung [4] and consists of total

duodenal resection with sparing of adjacent tissues, par-

ticularly pancreas parenchyme and the distal biliary and

pancreatic ducts. In addition, anatomic reconstruction of

the digestive system is performed, facilitating postopera-

tive endoscopic surveillance. However, as this operation is

relatively new, both experience with and long-term follow-

up of this surgical procedure is limited [2]. In this paper we

describe our 10 years’ experience with this operation.

Methods

Surgical technique

The procedure is performed through an upper midline-

incision or a transverse laparotomy [5]. As the majority of
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our patients previously had had a midline incision due to a

familial adenomatosis polyposis (FAP)-related proctoco-

lectomy, we predominantly chose this incision in these

patients.

The duodenum is mobilised by Kocher’s maneuver.

The stomach is transected 5 cm to the proximal side from

the pylorus or 1 cm distal from the pylorus, depending on

the nature and extension of the disease. The upper part of

the duodenum is densely attached to the pancreas, and the

proximal part of the duodenum is divided from the pan-

creas leaving a minimal part of the outer serosal muscle

layer of the duodenum on the pancreas (Fig. 1). The

accessory pancreatic duct (papilla duodeni minor) is iden-

tified and ligated. Distally from the papilla of Vater, the

duodenum is dissected from the pancreas and the jejunum

is transected near the ligament of Treitz. Subsequently

the duodenum is removed and anatomic reconstruction of

the digestive system is performed, creating a gastro-

jejunostomy or alternatively a duodeno-jejunostomy 1 cm

distal from the pylorus in 2 layers with 3-0 PDS (Polydi-

oxanone, Ethicon) absorbable interrupted sutures. Subse-

quently a broad ampullo-jejunostomy is performed as an

end-to-side-anastomosis using 4-0 PDS absorbable inter-

rupted sutures (Fig. 2). The ampullo-jejunostomy secures

adequate drainage of both the common bile duct and pan-

creatic duct by a common single anastomosis into the

jejunum.

An endoscopical or surgical papillotomy was also done

in all patients. In the most recent cases, we preferred to

perform an endoscopic papillotomy rather than a surgical

papillotomy. The endoscopic papillotomy is performed by

a preoperative endoscopic retrograde cholangiopancrea-

tography (ERCP) together with placement of a plastic stent.

The placement of a stent before surgery facilitates the

localization of the papilla of Vater during the surgical

procedure. When ERCP is not performed before surgery,

the pancreatic duct is temporarily stented during surgery

with a plastic stent. Finally, cholecystectomy is performed

and the wounds are closed.

Patients

In the period from 1999 to 2010 13 patients (6 males, 7

females) with a mean age of 50 years (range 26–73 years)

underwent PPTD at our institution. Ten patients had duo-

denal adenomatosis (Spigelman stage IV) due to familial

adenomatous polyposis, which was confirmed histologi-

cally in the surgical duodenectomy specimen. Two patients

had large solitary tubulovillous adenomas, where endo-

scopic ablation was impossible due to the size or locali-

sation of the adenomas. One patient had multiple duodenal

gastrointestinal stromal tumor (GIST) lesions.

Fig. 1 Pancreas-preserving total duodenectomy [5]

Fig. 2 Intra-operative photograph of PPTD. A Cut edge of serosal

area, B ampulla of pancreatic duct and common bile duct, C accessory

pancreatic duct (papilla duodeni minor)
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Results

Seven (54%) of the 13 operated patients had an uncompli-

cated postoperative course. Six patients (46%) had a total of

ten postoperative complications. Three patients (23%) had

leakage of the ampullo-jejunostomy anastomosis, and one

patient (8%) had leakage of the duodeno-jejunostomy

anastomosis; all were treated conservatively with good

results. None of the patients with leakage of the anastomosis

developed septic shock. One patient had recurrent episodes

of pancreatitis, which disappeared spontaneously 3 months

after operation. Three patients suffered from wound dehis-

cence, and two patients had postoperative pneumonia. One

patient suffered from an episode of cholangitis caused by a

stone in the common bile duct. Endoscopic trans-anasto-

motic lithotomy was performed, the stone was removed and a

temporary plastic stent was inserted. No mortality was

observed among the operated patients and mean hospital

admittance was 19 days (range 9–50 days). All patients

were well at a mean follow-up of 56 months (range

2–134 months). Three of the 10 patients operated for FAP-

related duodenal adenomatosis developed small polyps

postoperatively in the jejunum (neo-duodenum) at endo-

scopic follow-up. In these patients, biopsies from the small

polyps were taken and pathologic examination showed mild

to moderate dysplasia. The polyps were treated endoscopi-

cally with argon plasma coagulation therapy. None of the

patients developed polyps in the 1-cm long duodenal stump

just distal from the pylorus.

All patients had normal postoperative endocrine pan-

creas function, and none of the patients developed diabetes

mellitus. None of the patients reported discomfort in sub-

jective feeling or physical fitness at their last follow-up.

Discussion

PPTD can be performed for all benign and premalignant

lesions of the duodenum [3, 6]. The majority of patients in

our study underwent PPTD due to FAP-related duodenal

adenomatosis, which accords with other studies [7–11]. For

patients with FAP, it has been shown that the adenoma–

carcinoma sequence exists for colonic adenomas as well as

for duodenal adenomas [12]. In addition it is known that

duodenal cancer is 100- to 300-fold more common in

patients with FAP compared to the general population,

making duodenal cancer together with desmoid tumours

the leading cause of death in FAP-patients who have

undergone colectomy [13–15]. FAP patients have an esti-

mated lifetime risk of 3–5% of acquiring duodenal cancer

[14, 16]. However the risk of developing duodenal cancer

in patients who have duodenal adenomatosis Spigelman

stage IV is higher than 20% [6].

Large duodenal adenomas can be resected by endoscopy

or local resection via laparotomy; however, the risk of

recurrence is high [17–19]. All FAP patients in our study

who underwent PPTD had multiple duodenal adenomas

and Spigelman stage IV.

Other indications described for PPTD are large benign

villous tumours of the duodenum, mucosa-associated

lymphoid tissue (MALT) lymphoma, retroperitoneal lipo-

sarcoma, giant multiple lymphoma, Crohn’s disease,

intestinal amyloidosis and duodenal gastrinomas and car-

cinoids [10, 20, 21]. In addition, PPTD can be performed

in patients with isolated injuries of the duodenum and

trauma [22, 23]. There is consensus that PPTD is a cancer-

prophylactic operation and in the case of an invasive

neoplasm pancreaticoduodenectomy using Whipple’s

operation should be performed to address sufficient resec-

tion of adjacent tissue and locoregional lymphadenectomy.

Therefore, as preoperative staging might not necessarily be

adequate, intra-operative biopsies are taken and sent for

intra-operative frozen histologic examination. If an inva-

sive cancer is diagnosed, pancreaticoduodenectomy using

Whipple’s operation is performed [3]. One group has

reported on their experience in performing pancreas-

sparing proximal or distal duodenectomy in patients with

invasive duodenal cancer. They found a high rate of deaths

due to distant metastases, while the rate of locoregional

recurrences was low [24]. Like others, we report PPTD

performed in a patient with multiple duodenal GIST-

lesions [25]. In this patient, we were careful to ensure

complete resection of all tumor tissue, and microscopy did

not reveal invasive growth. After surgery, the patient was

controlled frequently to identify any recurrence.

In our 10 years’ experience with PPTD we found that

the operation can be performed without mortality; how-

ever, nearly half of the patients experienced postoperative

complications. None of the patients had chronic problems

caused by the complications and all patients were well at

follow-up.

We have reviewed the articles on PPTD found in the

literature (Table 1). Some reports are not mentioned in the

Table, as the same patients are mentioned in different

studies [4, 5, 9, 17]. These articles on PPTD each describe

between 1 and 26 cases, and in total 128 patients under-

going PPTD are reported. Mortality rate in the literature

varies between 0 and 50%, and in total three patients died

within the first month after surgery, accounting for a total

mortality of 2.3%. In addition, the postoperative compli-

cation rate ranged between 0 and 67% for the individual

studies, and in total 56 out of 128 patients suffered from

some kind of complication, accounting for a total morbidity

rate of 44% (Table 1). As in our study, anastomotic leakage

was the most frequent and severe postoperative surgical

complication; however, all patients in our study could be

J Hepatobiliary Pancreat Sci (2011) 18:717–723 719

123



T
a

b
le

1
S

tu
d

ie
s

re
p

o
rt

in
g

o
n

p
an

cr
ea

s
p

re
se

rv
in

g
to

ta
l

d
u

o
d

en
ec

to
m

y

S
tu

d
y

Y
ea

r
C

o
u

n
tr

y
N

D
ia

g
n
o

si
s

(N
)

M
o

rt
al

it
y

(%
)

M
o

rb
id

it
y

(%
)

C
o

m
p

li
ca

ti
o

n
s

F
o

ll
o
w

-u
p

en
d

o
sc

o
p

y
F

o
ll

o
w

-u
p

(m
o

n
th

s)

F
o

ll
o
w

-u
p

T
si

o
to

s
[2

8
]

1
9

9
8

U
S

A
4

F
A

P
(2

)

V
il

lo
u

s
ad

en
o

m
a

(2
)

0
2

5
L

ea
k

ag
e

am
p

u
ll

o
-j

ej
u

n
o

st
o

m
y

2
5

%
U

n
k

n
o
w

n
6

.5
(1

–
1

1
)

W
el

l

N
ag

ai
et

al
.

[2
9
]

1
9

9
9

Ja
p

an
1

M
A

L
T

-l
y

m
p

h
o

m
a

0
0

N
o

n
e

U
n

k
n

o
w

n
7

(7
)

W
el

l

L
u

n
d
el

l
et

al
.

[1
0
]

2
0

0
2

S
w

ed
en

4
F

A
P

(2
)

V
il

lo
u

s
ad

en
o

m
a

(2
)

G
ia

n
t

li
p

o
m

a
(2

)

0
2

5
R

e-
o

p
er

at
io

n
fo

r
am

p
u

ll
o

-j
ej

u
n
o

st
o

m
y

le
ak

ag
e

2
5
%

U
n

k
n

o
w

n
6

(6
)

W
el

l

S
ar

m
ie

n
to

et
al

.

[1
1
]

2
0

0
2

U
S

A
8

F
A

P
(5

)

V
il

lo
u

s
ad

en
o

m
a

(3
)

0
6

3
L

ea
k

ag
e

am
p

u
ll

o
-j

ej
u

n
o

st
o

m
y

3
8

%

R
e-

la
p

ar
o

to
m

y
fo

r
b

le
ed

in
g

1
3

%

W
o

u
n
d

in
fe

ct
io

n
1

3
%

S
m

al
l

je
ju

n
al

ad
en

o
m

as

2
5

%

A
n
as

to
m

o
ti

c
u
lc

er
at

io
n
s

2
5

%

2
3

(6
–

4
4

)
R

ec
u

rr
en

t
ep

is
o

d
es

o
f

p
an

cr
ea

ti
ti

s
(2

5
%

)

K
al

ad
y

et
al

.
[8

]
2

0
0

2
U

S
A

3
F

A
P

(3
)

0
6

7
L

ea
k

ag
e

am
p

u
ll

o
-j

ej
u

n
o

st
o

m
y

3
3

%

W
o

u
n
d

in
fe

ct
io

n
3

3
%

S
m

al
l

je
ju

n
al

ad
en

o
m

as

3
3

%

2
6

(6
–

6
0

)
W

el
l

T
ak

ag
i

et
al

.

[2
1
]

2
0

0
3

Ja
p

an
1

D
u

o
d

en
al

ca
rc

in
o

id
0

0
N

o
n

e
U

n
k

n
o
w

n
1

W
el

l

E
is

en
b

er
g

er

et
al

.
[2

5
]

2
0

0
4

G
er

m
an

y
2

G
ar

d
n

er
sy

n
d
ro

m
e

(1
)

M
u

lt
ip

le
v

il
lo

u
s

ad
en

o
m

as

(1
)

0
5

0
N

ec
ro

ti
si

n
g

p
an

cr
ea

ti
ti

s
(5

0
%

)

W
o

u
n
d

in
fe

ct
io

n
(5

0
%

)

N
o

re
cu

rr
en

ce
2

4
W

el
l

M
ac

k
ey

et
al

.

[7
]

2
0

0
5

U
S

A
2

1
F

A
P

(2
1

)
0

3
8

D
el

ay
ed

g
as

tr
ic

em
p
ty

in
g

(2
9

%
)

L
ea

k
ag

e
am

p
u

ll
o

-j
ej

u
n

o
st

o
m

y
(1

9
%

)

A
cu

te
p

an
cr

ea
ti

ti
s

(5
%

)

D
ee

p
w

o
u

n
d

in
fe

ct
io

n
(5

%
)

Je
ju

n
al

ad
en

o
m

as
1

0
%

7
9

(3
–

1
5

2
)

S
m

al
l

b
o

w
el

o
b

st
ru

ct
io

n

re
q

u
ir

in
g

o
p

er
at

io
n

(5
%

)

P
ep

ti
c

u
lc

er
(5

%
)

Im
am

u
ra

et
al

.

[3
0
]

2
0

0
5

Ja
p

an
3

F
A

P
(1

)

B
le

ed
in

g
/i

n
te

st
in

al

am
y

lo
id

o
si

s
(1

)

M
u

lt
ip

le
d

u
o

d
en

al

g
as

tr
in

o
m

as
(1

)

0
0

N
o

n
e

N
o

re
cu

rr
en

ce
1

1
(7

–
1

8
)

W
el

l

K
o

sh
ar

iy
a

et
al

.

[3
1
]

2
0

0
7

Ja
p

an
3

D
u

o
d

en
al

ad
en

o
m

at
o
si

s
(2

)

R
ec

u
rr

en
ce

o
f

am
p

u
ll

ar
y

ad
en

o
m

a
(1

)

0
3

3
A

cu
te

p
an

cr
ea

ti
ti

s
(3

3
%

)
U

n
k

n
o
w

n
9

(2
–

1
8

)
W

el
l

A
l-

S
ar

ir
eh

et
al

.

[6
]

2
0

0
8

U
K

1
2

F
A

P
(5

)

F
A

P
/a

d
en

o
ca

rc
in

o
m

a
(1

)

D
u

o
d

en
al

G
IS

T
(3

)

D
u

o
d

en
al

ad
en

o
m

as
(3

)

0
5

0
A

cu
te

p
an

cr
ea

ti
ti

s
(8

%
)

A
n
as

to
m

o
ti

c
le

ak
ag

e
(1

6
%

)

S
m

al
l

b
o

w
el

fi
st

u
la

(8
)%

In
tr

a-
ab

d
o

m
in

al
ab

sc
es

s
(1

6
%

)

W
o

u
n
d

in
fe

ct
io

n
(8

%
)

D
el

ay
ed

g
as

tr
ic

em
p
ty

in
g

(8
%

)

N
ew

ad
en

o
ca

rc
in

o
m

a
in

je
ju

n
u

m
(1

)

2
0

(8
–

4
1

)
In

ci
si

o
n

al
h

er
n

ia

E
p

is
o

d
es

o
f

p
an

cr
ea

ti
ti

s

(1
)

S
m

al
l

b
o

w
el

o
b

st
ru

ct
io

n
,

tr
ea

te
d

co
n

se
rv

at
iv

el
y

(1
)

720 J Hepatobiliary Pancreat Sci (2011) 18:717–723

123



T
a

b
le

1
co

n
ti

n
u

ed

S
tu

d
y

Y
ea

r
C

o
u

n
tr

y
N

D
ia

g
n

o
si

s
(N

)
M

o
rt

al
it

y

(%
)

M
o

rb
id

it
y

(%
)

C
o
m

p
li

ca
ti

o
n

s
F

o
ll

o
w

-u
p

en
d

o
sc

o
p

y
F

o
ll

o
w

-u
p

(m
o

n
th

s)

F
o

ll
o
w

-u
p

D
e

C
as

tr
o

et
al

.
[2

]
2

0
0

8
N

et
h

er
la

n
d

s
2

6
F

A
P

(2
6

)
4

6
2

L
ea

k
ag

e
am

p
u

ll
o

-

je
ju

n
o

st
o

m
y

(2
7

%
)

D
el

ay
ed

g
as

tr
ic

em
p
ty

in
g

(8
%

)

B
le

ed
in

g
(4

%
)

In
tr

a-
ab

d
o

m
in

al
ab

sc
es

s
(8

%
)

W
o

u
n
d

in
fe

ct
io

n
(1

2
%

)

M
y
o
ca

rd
ia

l
in

fa
rc

ti
o
n

(4
%

)

R
e-

la
p

ar
o

to
m

y
(1

5
%

)

Je
ju

n
al

u
lc

er
at

io
n

1
9
%

R
ec

u
rr

en
t

ad
en

o
m

as
1

5
%

3
W

el
l

M
u

ll
er

et
al

.
[3

]
2

0
0

8
G

er
m

an
y

2
3

F
A

P
(1

3
)

D
u

o
d

en
al

ad
en

o
m

as
(9

)

D
u

o
d

en
al

n
eu

ro
en

d
o

cr
in

e

tu
m

o
r

(1
)

4
3

0
M

y
o
ca

rd
ia

l
in

fa
rc

ti
o
n

(4
%

)

P
an

cr
ea

ti
c

fi
st

u
la

(1
3

%
)

A
cu

te
p

an
cr

ea
ti

ti
s

(4
%

)

W
o

u
n
d

in
fe

ct
io

n
(4

%
)

A
n
as

to
m

o
ti

c
le

ak
ag

e
(4

%
)

P
u

lm
o

n
ar

y
p

ro
b

le
m

(4
%

)

U
n

k
n

o
w

n
2

3
1

6
p

at
ie

n
ts

:
w

el
l

E
p

is
o

d
e

o
f

p
an

cr
ea

ti
ti

s

(1
)

S
m

al
l

b
o

w
el

o
b

st
ru

ct
io

n

tr
ea

te
d

co
n

se
rv

at
iv

el
y

(1
)

W
ig

et
al

.
[2

2
]

2
0
0
9

In
d
ia

2
T

ra
u
m

a
(2

)
0

5
0

B
le

ed
in

g
(5

0
%

)
N

o
t

re
le

v
an

t
2
2

(2
0
–
2
4
)

W
el

l

P
al

u
sz

k
ie

w
ic

z
et

al
.

[2
3
]

2
0

0
9

P
o

la
n

d
2

T
ra

u
m

a
(1

)

G
u

t
b

le
ed

in
g

(1
)

5
0

5
0

M
y
o
ca

rd
ia

l
in

fa
rc

ti
o
n

5
0
%

U
n
k
n
o
w

n
1

U
n
k
n
o
w

n

C
u
rr

en
t

st
u
d
y

2
0
1
0

D
en

m
ar

k
1
3

F
A

P
(1

0
)

0
4

6
S

ee
te

x
t

Je
ju

n
al

ad
en

o
m

as
in

3
0
%

o
f

F
A

P

5
6

W
el

l

T
o

ta
l

1
2

8
2

4
4

J Hepatobiliary Pancreat Sci (2011) 18:717–723 721

123



managed conservatively and no re-laparotomy for anasto-

motic leakage was performed.

The following question is raised: what advantages

has PPTD compared to pancreaticoduodenectomy using

Whipple’s operation? Studies reporting on FAP patients

undergoing Whipple’s operation for duodenal adenomato-

sis have found mortality rates between 0 and 6.7% [26]. It

is assumed that outcome after Whipple’s operation for FAP

patients is worse compared to patients undergoing Whip-

ple’s operation for other indications, which might be

related to previous surgery, such as proctocolectomy and

adhesions [3]. In addition, the soft pancreatic parenchyma

and the normal-sized common bile duct in FAP patients

might predispose to complications [3, 26].

Compared to Whipple’s operation, PPTD has the

advantage of preserving the unaffected pancreas and biliary

tree, and creating anatomic reconstruction of the digestive

tract. A study comparing PPTD and Whipple’s operation

showed an increase in perioperative blood loss and the

need for pancreatic enzyme substitution (75%) associated

with Whipple’s operation [3]. Normally during Whipple’s

operation, up to 50% of pancreatic tissue is resected, and it

is assumed that 10% of normal pancreatic enzyme secre-

tion is sufficient for normal digestion [3]. Why patients

need pancreatic enzyme substitution after Whipple’s

operation is probably explained by the non-anatomic

reconstruction of the digestive system causing a delay in

contact between food and pancreatic enzymes (Table 2).

Probably the most important advantage of PPTD is the

anatomic reconstruction of the digestive system which

facilitates endoscopic surveillance compared to the non-

anatomic reconstruction performed with Whipple’s opera-

tion [5, 25]. Endoscopic surveillance after duodenectomy

in FAP patients is important, as adenomas in the jejunum

can occur [5].

Before PPTD is performed in patients with premalignant

lesions, endoscopic ultrasound is recommended to clarify

invasive growth. In addition, preoperative magnetic reso-

nance cholangiopancreatography can clarify the pancreatic

duct system and identify a pancreas divisum, which is

assumed to be prevalent in 10% of the normal population

[11]. With PPTD, the accessory pancreatic duct (papilla

duodeni minor) is normally ligated; however, in patients with

a pancreas divisum ligature of the accessory pancreatic duct

is presumed to cause severe consequences [27], and has also

been described as a cause of death [2]. In the case of a pan-

creas divisum, either PPTD with an extra-pancreatic duct–

jejunal anastomosis or a pancreaticoduodenectomy using

Whipple’s operation should be performed [2, 11].

During the PPTD procedure, it is recommended to

perform a simultaneous cholecystectomy, as patients

without a duodenum are at an increased risk of developing

gallstones due to the lack of cholecystine production in the

duodenum [11]. Postoperatively, one of our patients suf-

fered from stones in the common bile duct, and was treated

by endoscopic trans-anastomotic lithotomy.

In our series we have decided to perform the procedure

pylorus-preserving or not based on the number and local-

ization of the adenomas. This means that we resected the

pylorus in patients with FAP and adenomas located in the

duodenum just distal from the pylorus. In cases where

the pylorus was resected, the jejunum was anastomosed to

the distal part of the stomach. In cases where the pylorus

was preserved, we divided the duodenum 1 cm distal from

the pylorus and anastomosed the duodenal stump to the

jejunum. Before performing the anastomosis between the

duodenal stump and jejunum, it is possible to resect

the mucosa from the 1 cm long duodenal stump and to pull

the gastric mucosa over the duodenal stump, in an attempt

to avoid recurrence of duodenal adenomas.

Conclusion

This study confirms that PPTD is a safe and valuable

alternative to pancreaticoduodenectomy for patients with

benign and pre-malignant lesions of the duodenum. The

procedure can be performed without mortality and

Table 2 Definitions of terms

Pancreas-preserving total duodenectomy (PPTD): also called pancreas-sparing total duodenectomy. PPTD can either be pylorus-preserving or

not, depending on the number and localization of the adenomas. Furthermore, the extent of the resection of the papilla of Vater can be

different, consisting of either

(1) a common single anastomosis into the jejunum (i.e., an ampullo-jejunostomy) or

(2) a separate anastomosis for both the common bile duct and the pancreatic duct into the jejunum

Pancreas-sparing duodenectomy: this term includes both PPTD, but also operations where the duodenum is only removed partially and not

totally (i.e., pancreas-sparing distal duodenectomy or pancreas-sparing proximal duodenectomy)

Recurrence: the occurrence of polyps in the jejunum or any other part of the small bowel after earlier surgical resection of polyps in parts of the

gastrointestinal system

Delayed gastric emptying: also called gastroparesis is a disorder in which the stomach takes too long to empty its contents

Leakage: discontinuation of the anastomosis causing leakage of gastrointestinal contents
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acceptable morbidity, and preserves the pancreas. In

addition PPTD facilitates endoscopic surveillance, which is

important as polyps can develop in the jejunum of patients

with FAP.
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