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BACKGROUND: Pancreato-enteric reconstruction after
pancreatoduodenectomy (PD) is still a source of debate
because of the high incidence of complications. Among the
various types of pancreato-jejunostomies we don’t know
yet which is the best in terms of anastomotic failure and re-
lated complications rates. Wirsung-jejunal duct-to-mucosa
anastomosis (WJ) and “dunking” pancreato-jejunal anasto-
mosis (DPJ) are the two most used ones worldwide but
conflicting results are reported. To determine which is the
safer anastomosis and to define when an anastomosis should
be preferred, we retrospectively reviewed two groups of pa-
tients who underwent WJ or DPJ.

METHODS: Twenty-three patients underwent PD with W]
(n=17) with dilated (WJD) (2 = 9) or not-dilated Wir-
sung’s duct (WJND) (2 =8) or with a DPJ (2 =6) over a
3-year period at a single institution.

RESULTS; The complications rate was high in all groups of
patients (33.3% in WJD, 37.5% in WJND and 66.7% in
DPJ). A pancreatic fistula developed in one patient in each
group (11.1% in WJD, 12.5% in WJND and 16. 7% in
DPJ). All these patients were managed conservatively.
Anastomotic disruption took place in the WJ patients espe-
cially in the WJND group (2 =2) compared to the WJD (z =
1) (25% vs 11.1% ) or DPJ groups (0% ) : these three pa-
tients required a re-operation. Overall, the anastomotic de-
fects were higher in patients who underwent WJND
(37.5%), compared to WJD (22.2%) and to DPJ
(16.7% ). However, no statistical differences were found
among the groups. Delayed gastric emptying (DGE) and
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total parenteral nutriion (TPN) along with anastomotic
defects were responsible for a prolonged hospital stay.

CONCLUSIONS: Our results were not able to demonstrate
any statistical difference between the two different tech-
niques in preventing anastomotic failure. W] can represent
a valid choice in case of a dilated duct and a firm, fibrotic
enlarged gland that could not be properly invaginated in a
small jejunal loop. DGE may occur in those patients who
experienced an anastomotic failure and required a TPN re-
gimen with a prolonged hospital stay.

( Hepatobiliary Pancreat Dis Int 2005 4 450-455)
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Introduction

ancreato-entetic anastomosis still represents the

“Achille ’s heel” of pancreatoduodenectomy( PD).

The dehiscence of this anastomosis is, in fact, a
well-known life-threatening complication which has led
surgeons to perform different types of anastomosis, or to
avoid it, suturing and abandoning the pancreatic stump.
This latter technique, however, is more frequenty
complicated by pancreatic fistula than after pancreato-
jejunal anastomosis with a similar fistula related mortality
rate.!!

There are several anastomotic techniques used to re-
store the pancreato-enteric continuity and, among
them, the most used are the single layer between the
pancreatic capsule and the jejunum (either termino-ter-
minal or termino-lateral ), the so-called “ dunking” tech-
nique ( telescoping the pancreas into the jejunum), the
pancreato-gastrostomy in a single or double layer and the
duct-to-mucosa ( Wirsung-jejunum or gastric anastomo-
sis). Whatever the choice is complications rate may
range from 30% to 50% with an overall mortality rate
between 1.4% and 10%.1**
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Whilst some reports show the Wirsung-jejunal
duct-to-mucosa anastomosis ( W] ) to bear the same
incidence in tetms of anastomotic dehiscence when
compared to other anastomoses,”’™ other authors
reported better outcomes with a lower complications rate
in case of a WJ accomplished with a dilated Wirsung’s
duct. 7

To further investigate this assumption we retrospec-
tvely reviewed a group of patients who underwent PD
and W] performed with dilated and not dilated pancrea-
tic duct comparing these two groups to a third, in whom
an invaginated “dunking” pancreato-jejunostomy ( DPJ)
was used, in terms of morbidity and mortality.

Methods

Between January 2001 and December 2003, a series of
23 patients (18 males /5 females ), with a mean age of 56
years (range 27-77) underwent a PD for the disorders
listed in Table 1.

Data have been retrospectively collected from a low
volume centre for hepato-bilio-pancreatic surgery; the
standard treatment for periampullary tumors untl the
whole 2001 has been the Whipple procedure ( WPD),
since then all the patients received a pylorus-preserving
PD (PPPD); the anastomotic technique was chosen
tdme by time according to the preference of the same
sutgeon who performed all the operations.

Eight patients received WPD with distal gastric re-
section, while the other 15 patients underwent PPPD.
Six patients underwent DPJ, 4 of them had a normal
pancreas and not dilated duct whereas 2 had a dilated
duct with a firm, fibrotic gland. The other 17 patients
received WJ, 9 of them showed a fibrotic pancreatic
stump with a dilated duct ( >3 mm. ), while the other 8
patients had a normal residual pancreas without a dilated
Wirsung’s duct.

A pancreatic fistula was defined by the presence of
amylase rich (over 1000 IU/L) drainage fluid ( >30
ml’24 h) at day 7.

The anastomotic dehiscence is eventually confirmed
by abdominal computed tomography ( CT') showing the
complete anastomotic breakdown with an associated local
fluid collection.

Technique for Wirsung-jejunal duct-to-mucosa
anastormnosis

After the removal of specimen, the transected jeju-
nal loop was placed through the mesocolon and laterally
approximated to the pancreatic stump using 3-0 doubled
armed polypropylene suture (Prolene, Ethicon $. p. A.,
Pratica di Mare, Italy). The needle was passed through
the sero-muscolar layer of the jejunum and pancreatic
capsule and then tied. The postetior external layer of the
anastomosis was accomplished by a continuous running

Table 1. Patients, type of gastro-duodenal resection and tumor pa-
thology

Type of anastomosis WD WIND  DPJ Total
Number of patients 9 8 6 23
Type of resection
Whipple procedure 1 5 2 8
Pylorus preserving PD 8 3 4 15
Pathology of the tumor
Pancreatic 5 2 2 9
Ampullary 3 2 1 6
Perampullary NOS 1 1 1 3
Gastrie 1] 1 0 1
Duodenal Cardinoid ) 0 1 1
Neuvroendocrine o 2 1 3
f,_,‘
/.
e gany
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S AN

Fig. 1. The posterior external layer of the pancreatico-jejunal ana-
stomosis has been accomplished by the means of a 3-0 polypropylene
double armed continuovs running suture between the pancreatic
capsule and the jejunal seromuscular layer.

Fig. 2. The posterior inner layer between the Wirsung’s duct and
the jejunum ( full thickness) has been made using the parachuting
technique leaving loose loops of the 7-0 polypropylene double armed
suture until the end of the posterior layer then pulled.

suture (Fig. 1). A tiny hole was made in the sero-mus-
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Fig. 3. A PVC catheter has been left across the anastomosis between
the Wirsung and the jejunum where it is left free into the lumen.
The anastomosis is completed anteriorly again leaving loose loops until
the end of the inner anastomosis, then pulled and tied.

Fig. 4. Completion of the external anterior layer between jejunal se-
romuscular layer and the pancreatic capsule using the same 3-0 poly-
propylene double armed suture used for the posterior external layer
by the means of a continuous running suture.

colar hayer and in the mucosa. A 7-0 polypropylene ( Pro-
lene, Ethicon S. p. A, Pratica di Mare, Italy) double
armed (1/2 circle needle) was passed into the jejunum
(full thickness) and the Wirsung’s duct with microsurgi-
cal technique. Magnifying loups (3.5 X) can be very
helpful during this phase. The posterior layer was accom-
plished without initial knot, leaving loose loops until com-
pletion of the technique (Fig 2), then the suture was
pulled bringing together the two walls (parachuting tech-
nique ). At this point the Wirsung’s duct was stented with
a small PVC catheter (6-8 Fr), which was passed through
the jejunal hole into the intestinal lumen and left loose.
The anterior layer was then started vsing the other needle,
which was passed through in the same manner as described
above, leaving also in this case loose loops until the end of
the continuous running suture (Fig. 3). At this point the
suture was pulled using a vascular hook if necessary, and

then tied. Fibrin glue (‘Tissucol, Immuno $. p. A., Aus-
tria) was subsequently sprayed on the cut surface of the
pancreas and around the Wirsung-jejunal suture.

The external layer was completed with a 3-0
polypropylene (Prolene, Ethicon S. p. A, Pratica di Mare,
Italy) running suture ( Fig. 4), which was eventually
tied.

Biliary-enteric anastomosis was then performed on
the same jejunal loop, at the distance of approximately
20 cm from the pancreatic anastomosis, using a 5-0
polydioxanone ( PDS, Ethicon S. p. A., Pratica di
Mare, Italy) continuous running parachuting suture ac-
cording to Dmitrewski and Buckels.!™ Gastro-jejunal or
duodeno-jejunal anastomosis has been petrformed 50 to
60 cm further down the biliary anastomosis in a single
layer using a 3-0 polydioxanone (PDS, Ethicon S.p. A,
Pratica di Mare, Italy) continuous running suture.

Two silicon drains are inserted through separated
stab wounds and left one posteriorly to the anastomosis
in the lesser and left sac and the other anteriordy and in-
fra-hepatically.

Technique for “dunking” anastomosis

The jejunal loop was anastomized to the pancreatic
stump in a termino-terminal fashion in two layers, in-
vaginating the jejunum over the pancreatic stump. The
posterior external layer was done using 3-0 polypropy-
lene( Prolene, Ethicon S.p. A, Pratica di Mare, Italy),
interrupted stitches between the jejunal sero-muscular
layer and the pancreatic capsule while the internal layer
between the resected jejunum (full thickness) and the
resected pancreatic capsule, using 3-0 polydioxanone
(PDS, Ethicon S. p. A., Pratica di Mare, Italy), inter-
rupted stitches and leaving a 6 to 8 Fr PVC stent into the
Wirsung duct. The anastormosis was completed anterior-
Iy telescoping the jejunum over the pancreatic stump
with 3-0 prolene interrupted stitches ( sero-muscular to
pancreatic capsule). The same techniques were used as
described above for the duct-to-mucosa technique, for
the biliary, gastric or duodenal anastomosis, and for the
drains.

Perioperative treatment

All patients were given low molecular weight hepa-
rin 0.4 ml/d, gabesate mesilate 1 gr iv/24 h, octreotide
6 mg iv/24 h, H,-receptor antagonists (e. g., ranitidine
50 mg, iv, qd) and ceftizozime 2 g, iv, bid, for 48 hours
starting the first dose 2 hours prior to the skin incision.

Total parenteral nutrition ('TPIN) was instituted in
all those patients who developed any anastomotic defect
and a delayed gastric emptying syndrome (DGES).

Statistical analysis
Statistical evaluation was carried out using Fischer’s

exact test of independence for I X]J tables. A P value less
than 0. 05 was considered statistically significant.
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Table 2. Complications according to the types of pancreato-jejunal
anastomosis in 23 patients after pancreaticoduodenectomy

WD  WND Dy

Type of anastomosis

Patients 9
Wound infection 1]
Poeumonia 2
Cardiac 0
Urinary infections 0
Mild pancreatitis 1
Intra-abdominal abscess 1]
Total (% ) 3

0
4 (66.7)

[ N == =~ -]
f T -

(33.3) 3 (37.5)

Table 3. Local complications related to the types of pancreato-je-
junal anastomosis in 23 patients after pancreaticoduodenectomy

WD WND DI Total

Type of anastomosis

Patients 9 8 [ 23
Pancreatic fistula 1(11.1% )1 (12.5% )1 (16.7% ) 3 (16% )
Anastomotic dehiscence 1 (11.1% )2 (25% ) 0 3 (16% )
Death 4] 4] 1] 4]
Total 2(22.2% ) 3 (37.5% )1 (16.7% ) 6 (26% )

Table 4. Delayed gastric emptying, total parenteral nutrition and
hospital stay in 23 patients after pancreaticoduodenectomy

WD WND D

Type of anastomosis

Patients 9 8 6
Delayed gastric emptying* 1 1 ]
Number of patients on post-operative TPIN 2 3 1
Mean duration of TPN (days) 19.2 31.5 4.1

Mean Post-operative hospital stay (days) 24.6 39.2 14.6
* ; in patients who underwent a PPPD.

Results

As shown in Table 2, the highest rate of general compli-
cations (not affecting the pancreato-jejunal anastomosis )
occutred in the DPJ group (66.7% ) compared to the
W] group (35% ) ( P value =n.s. ).

Two post-operative mild pancreatitis, regressed by
support therapy alone, occurred in each WJ group while
one intra-abdominal abscess took place in the WJND
group (4% ).

In Tables 3 and 4, the complications related to pan-
creato-jejunal anastomosis are shown.

Six of 23 patients (26% ) eventually developed a
pancreato-jejunal anastomotic defect; three anastomotic
dehiscences occurred (16% of the total), requiring a re-
laparotomy to better drain in one patient, to overstitch
the pancreatic stump and the jejunum in another patient,
and to perform the completion of the pancreatectomy in
the remainder. Two of these 3 major leakages took place
in the WJND group (25% ), and 1 in the WJD group

(12.5% ). In the DPJ group no major leakages occurred.

A pancreatic fistula occurred in 3 patients (16% of
the total) who did not require re-laparotomy, and it was
treated by continuous lavages and aspirations through the
drain inserted at the time of surgery in one patient, or
through a dmin newly placed percutaneously under CT
guide in the other 2 patients.

In the WJND group occurred a higher incidence
rate of overall anastomotic defects (37. 5% ), compared
with the WD group (22.2% ) or with the DPJ group
(16.5% ) (P value =n.s. ).

No statistically significant correlations were found
comparing the DPJ] group to the whole W] group and to
the WJD and WJND groups in terms of general compli-
cations and anastomotic defects ( P value always >0.1).

In-hospital and/or 30-day mortality was 0 in this
series of patients.

DGE was obsetved in 2 patients (9% ), who un-
derwent PPPD and also developed an anastomotic dehis-
cence. DGE spontaneously resolved with naso-gastric
tube drainage and total parenteral nutrition (TPIN). The
mean duration of TPN was higher in the WJND group
and contributed to a longer hospital stay.

Discussion

Pancreato-jejunal anastomosis bears probably the highest
risk of failure of all abdominal anastomoses, with its re-
lated serious complications. This may be partly due to
the fact that it is an anastomosis between a solid organ
and a hollow viscus and to the harmful liquid content
which is the pancreatic juice with its enzyme activated
by the presence of bile or even by the gut content and
microbial flora. For these reasons and for the uncertainty
of patency of the anastomosis, some authors have tried
to solve the problem avoiding it, suturing and
abandoning the pancreatic stump or injecting synthetic
polymers which solidify after injection. These techniques
however are often complicated with a pancreatic fistula
with a rate ranging between 50% -100% "7 even if oth-
ets repott better resuls with a 4% -7% complications
rate™ " using synthetic polymers to occlude the Wir-
sung’s duct, before suturing the pancreatic stump. Even
the pure pancrearic fistula is not as dangerous as the pan-
creato-jejunal anastomotic breakdown, probably because
of a minor activation of pancreatic enzymes, it usually
requires several weeks to heal and may develop further
complications such as infections, pseudocysts or pseudoa-
neurysms. Furthermore, the long-term fibrosis genera-
ted by the exclusion techniques may impair the endo-
crine function as well.'"! Total pancreatectomy is anoth-
er solution wvseful to avoid a pancreato-jejunal anastomo-
sis 3 this option may be indicated in patients affected by se-
vere diabetes or, as a rescue, after a massive anastomotic
disruption.  Exclusion techniques and total pancrea-
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tectomyresult in total loss of exocrine and endocrine
function and they require a pancreatic enzyme substitu-
tive therapy and insulin administration throughout the
life in most of the padents.

Other well-known techniques use either the sto-
mach to be anastomised to the pancreatic remnant in a
single or double layer with or without telescoping the
gland, or the jejunum, suturing it on an isolated Roux-
en-Y loop, to divert the bile flow away from the pan-
creatic anastomosis.'""*! The existence of so many de-
sctiptions of different techniques which deal with the
treatment of the pancreatic stump after PD indicate that,
probably, there is no a single one which is clearly superi-
or to the others in terms of dehiscence, fistulas formation
and related deaths.”) Furthermore, other important fac-
tors must be considered for the risk of a possible pancrea-
to-jejunal anastomotic dehiscence, such as the presence
of diabetes, preoperative biliary drainage, sequence of
anastomoses along the reconstructive time and the dura-
don of surgery. All these aspects resulted in as significant
independent risk factors in a prospective trial [*]

Ferguson and Wangesteen'™'! were the first to re-
port a new interesting expetimental technique for pan-
creato-jejunal anastomosis, directly approximating the
jejunal mucosa to the Wirsung’s duct epithelium, subse-
quently described by Madden.” Since then other modi-
fications have been suggested, such as the two layers
technique, the use of fibrin glue'™ and the use of ultra-

sonic shears.'**

Our technique is similar to those reported by oth-
ers'”®! but different because the Wirsung-jejunal anas-
tomosis, even though continuous, is full-thickness into
the jejunum. The anastomosis is performed over a stent
which is found to be useful during the suture making.
The use of fibrin glue may be helpful to seal some acces-
sory ducts unavoidably opened on the cut surface. The
same results are probably achieved using the ultrasonically
activated shears.'”! The reported incidence of leakage is
however different among previous reports with conflict-
ing results. If on one hand, some authors reported better
results for WJ compared to DPJ,™ * *! others ™ in a
prospective randomised study, did not.

In our study we divided the patients with an anasto-
motic defect into those with a pancreatic fistula and those
with a major breakdown of the pancreato-jejunal anasto-
mosis, requiring a reoperation.

All the reoperated patients belonged to the W]
groups, especially those from the WJND group, when
compared to the WJD group (25% wvs. 11.1% respec-
tively). These results appeared to be conflicting with
those reported by others,””*! even though they were
not statistically significant and could be attributed to the
different technique used for the W] anastomosis (i. e.
continuous running suture full thickness for the jeju-
num); others, in fact, anastomosing only the jejunal

mucosa reported good results with this continuous anas-
tomosis. >

It is note worthy to underdine that the present study
is not able to demonstrate the superiority of W] anasto-
mosis compared to DPJ in terms of morbidity.

In this study, TPIN was given in two patients with
DGE, who also showed an anastomotic defect.

No in-hospital or 30-day deaths occurred in our
patients.

Even if this study entailed only a small number of
patients, the WJ with a continuous running suture in pa-
tients with not-dilated duct would have increased the
length, the difficulty (a microsurgical experience is ne-
cessary) and eventually the costs when compared to the
DPJ, without evident benefits.

We agree with Sikora and Posner,'”! Marcus et
al™! and Suzuki et a1’ using the selective duct to mu-
cosa technique when the Wirsung’s duct is dilated ( > 5
mm) and in presence of a firm fibrotic pancreas, where-
as the dunking technique appears to be safer and then
should be preferred, in presence of a friable pancreas with
a not-dilated Wirsung’s duct.

Although the low number of patients in our serie
does not allow any definitive conclusion, we could not
find any evidence supporting either the W] or the DPJ as
the safer anastomotic technique after PD. Considering
that DPJ is always feasible in all sitvations (small or dilat-
ed duct, friable or firm, fibrotic pancreas), it should be
the procedure of choice. The W] after PD in case of a
normal, not dilated Wirsung’s duct is 2 more time-con-
suming and demanding technique, necessarily requiring
a microsurgical skilless, but it could be alternatively
adopted in presence of a dilated Wirsung’s duct, espe-
cially in case of an enlarged gland that does not fit well
in the jejunum to be invaginated. Clinical trials are how-
ever lacking in this field.

Furthermore it is interesting to see the correlation
between DGE in PPPD and pancreato-jejunal anasto-
motic failure, responsible for a prolonged TPN regimen
and in-hospital stay.
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