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Abstract

Background Delayed gastric emptying (DGE) continues to be a major cause of morbidity following pancreaticoduodenec-
tomy (PD). A change in the method of reconstruction following PD was instituted in an attempt to reduce the incidence
DGE.

Methods Patients undergoing PD from January 2002 to December 2008 were reviewed and outcomes determined. Pylorus-
preserving pancreaticoduodenectomy (PPPD) with a retrocolic duodenojejunal anastomosis (7=79) or a classic PD with a
retrocolic gastrojejunostomy (n=36) was performed prior to January 2008. Thereafter, a classic PD with an antecolic
gastrojejunal anastomosis and placement of a retrogastric vascular omental patch was undertaken (2=36).

Results A statistically significant decrease in DGE was noted in the antecolic group compared to the entire retrocolic
group (14% vs 40%; p=0.004) and compared to patients treated by classic PD with a retrocolic anastomosis alone (14% vs
39%; p=0.016). On multivariate analysis, the only modifiable factor associated with reduced DGE was the antecolic
technique with an omental patch, odds ratio (OR) 0.3 (confidence interval (CI) 0.1-0.8) p=0.022. Male gender was
associated with an increased risk of DGE with OR 2.3 (CI 1.1-4.8) p=0.026.

Conclusion A classic PD combined with an antecolic anastomosis and retrogastric vascular omental patch results in a
significant reduction in DGE.

Keywords Pancreaticoduodenectomy - Delayed gastric Introduction
emptying - Complication - Antecolic anastomosis -
Retrocolic anastomosis Despite substantial reductions in mortality associated with
pancreaticoduodenectomy (PD), the morbidity associated
with this procedure remains significant."> In high-volume
centers, the morbidity associated with PD continues to range
from 30% to 60%, even with improvements in intensive care
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management and overall perioperative care.>”’ Delayed
gastric emptying (DGE) and pancreatic fistula are the two
most common complications associated with PD.

The reported incidence of DGE varies according to the
definition used. It is only recently that a consensus
definition for DGE has been suggested.® As per the
International Study Group of Pancreatic Surgery (ISGPS),
DGE has been defined as an inability to return to standard
diet by the end of the first post-operative week following
pancreatic resection. DGE occurs in approximately 19% to
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57% of patients undergoing pancreaticoduodenal resection,
with various theories regarding its etiology.” '

The cause of DGE following PD is probably multifac-
torial.”'*!®"” Changes in neuro-hormonal pathways relat-
ed to duodenal and jejunal resection and regional ileus due
to subclinical sepsis are two of several theories concerning
the pathogenesis of DGE.?° In all cases of DGE, gastric
coordination eventually improves and symptoms resolve.
Numerous attempts have been made to prevent DGE
without convincing evidence of improved outcomes. In a
review of all randomized trials, it was concluded that, due
to a lack of homogeneity in the definition DGE and design
of studies, definite opinions regarding DGE and variables
that influence it could not be derived.”'

Based on the various theories concerning DGE, a change
of technique in gastric reconstruction following pancreati-
coduodenal resection was undertaken to reduce the inci-
dence of DGE. Patients that had reconstruction with the
new technique were compared to the preceding cases and
factors influencing DGE were determined. Recent consen-
sus definitions were used to define DGE.

Patients and Methods
Patient Population

All patients undergoing PD on the liver, pancreas, and
foregut unit at Penn State Milton S. Hershey Medical
Center from January 2002 to December 2008 were
included in this study. Patients were identified from a
prospective operative registry. Patient review and assess-
ment was performed with institutional review board
(IRB) approval.

Preoperative Assessment

Demographic data and indications for surgery were
recorded for all patients.

Operative Procedures

Operative intervention and complications were identified.
The extent of resection and the type of reconstruction was
recorded. All surgical resections were performed using
standard techniques. Pancreatic reconstruction was per-
formed by two-layer duct-to-mucosa anastomosis and the
bile duct reconstruction by single-layer interrupted sutures.
In all cases, the jejunum was brought up to these
anastomoses in a retrocolic manner through a defect created
in the colon mesentery. Prophylactic jejunostomy tubes
were utilized only in severely malnourished patients, when
extra nutritional requirements were anticipated.

Between January 2002 and January 2008, a pylorus-
preserving pancreaticoduodenectomy (PPPD) was the proce-
dure of choice. Classic PD was performed with gastric antral
excision when there was tumor infiltration into the proximal
duodenum or inflammatory changes in this region. Anasto-
moses to the stomach or duodenum were constructed in a
retrocolic, two-layer, hand-sewn fashion. Drains were placed
posterior to the biliary and pancreatic anastomoses. A
nasogastric tube was positioned during the case.

A change in technique was instituted after January 2008
due to concerns of consistently high DGE rates. The
technique employed was based on theoretical concepts
considered to reduce DGE and results of previously
published clinical studies. In 36 consecutive cases, a classic
PD was undertaken regardless of the pathology. While the
pancreatic and bile duct anastomoses were constructed in a
retrocolic fashion as before, the gastrojejunal anastomosis
was now completed in an antecolic fashion by standard
two-layer, hand-sewn techniques (Fig. 1). In all cases, a
tongue of vascularized omentum was fashioned from the
greater curve of the stomach to lie behind the gastrojejunal
anastomosis to further separate the stomach from the
underlying pancreaticojejunal anastomosis.

Post-operatively, all patients were managed in a surgical
intensive care unit (SICU) setting for only the first 12 to 24 h,
unless further monitoring was required. Nasogastric tubes
were routinely removed day 1 post-operatively. A liquid diet
was commenced day 2 post-operatively, with progression to
soft diet as tolerated. The right and left drains were checked
for amylase and bilirubin after day 4 and were removed
sequentially over 2 days if there was no evidence of any
pancreatic or biliary leakage. Patients were discharged home
on day 6 or 7 unless there was an indication for more
prolonged hospital stay. In all cases, erythromycin was given
intravenously at 200 mg every 8 h until the time of discharge
starting on day 2 post-operatively. A proton pump inhibitor
was administered intravenously following surgery and con-
verted to an oral dosage once a diet was tolerated. Pancreatic
enzyme supplements were prescribed once a soft diet was
commenced. Tight serum glucose control was maintained
post-operatively by use of an insulin sliding scale.

Complications

Length of intensive care stay and hospital stay were
recorded for all patients. Perioperative mortality was
defined as death within 30 days of surgery. Complications
were defined according to internationally accepted crite-
ria.”> DGE was defined according to the ISGPS as the
inability to return to a standard diet by day 7 post-
operatively or reinsertion of a nasogastric tube prior to this
period.® Pancreatic fistula was also defined, according to
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Figure 1 a Schematic diagram
of antecolic reconstruction and
vascular omental patch after PD.
b Operative photo showing the
layout of the gastrojejunal anas-
tomosis with a well-vascularized
omental tongue forming a patch
positioned behind the stomach
and gastrojejunostomy.

ISGPS criteria, as any measurable amount of fluid after
post-operative day 3 with an amylase level three or greater
times the serum amylase.”® Patients in whom intra-
abdominal collections required drainage in the perioperative
period were considered to have high-impact pancreatic
fistula, unless another explanation was clearly available.
All patients not tolerating a diet by day 7 post-operatively
were defined as having DGE. Total parentral nutrition (TPN)
was instituted in the majority of the cases and hospital discharge
initiated in those patients that were otherwise well. The severity
of DGE was not graded. Once TPN was instituted, there was
generally no attempt at early reintroduction of a solid diet.

Statistical Analysis

Results were expressed as median (range) unless otherwise
stated. Comparisons between categorical variables were
determined by x? and Fisher’s exact test as appropriate.
Non-categorical variables were assessed by the Mann—
Whitney U test. To test the independence of risk factors for
DGE, significant variables (p<0.150) in univariate analysis
were entered into a multivariable logistic regression model
with likelihood ratio forward selection. A statistical
software package (SPSS version 11.5, Chicago, IL, USA)
was used for statistical analysis, with p<0.05 considered as
statistically significant.

Results
Patient Characteristics

There were 151 consecutive patients undergoing PD during
the study period, with the last 36 performed by classic non-
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pylorus-preserving resection with an antecolic gastrojejunal
anastomosis and retrogastric omental patch. The character-
istics of the two groups of patients are shown in Table 1.
There were significantly more American Society of
Anesthesiologists (ASA) class IV patients in the antecolic
group than in the retrocolic group (p<0.001). There was
also a trend toward a higher rate of pre-existing diabetes in
the antecolic group compared to the retrocolic group (31%
vs 17%; p=0.066). The operative times in the antecolic
group were significantly longer than in the retrocolic group
(10 h vs 9 h; p<0.001). All patients in the antecolic group
had a classic PD, compared to 36 of 115 (31%) cases in the
retrocolic group.

Complications
Complications

There was no operative mortality in this series. Complica-
tions are shown in Table 2. In the retrocolic group,
pancreatic fistula occurred in 20 (17%) patients, consisting
of 11 (55%) grade A, four (20%) grade B, and five (25%)
grade C. In the antecolic group, pancreatic fistula occurred
in eight (22%) patients, consisting of five (63%) in grade A
and three (38%) in grade C classes. There was no difference
in pancreatic fistula rate between the groups (p=0.515).
Wound infections were noted in 20 (12%) patients with no
significant differences between the retrocolic and antecolic
groups (10% vs 23%; p=0.069).

The only statistically significant difference in com-
plication was a decrease in DGE in the antecolic group
(14% vs 40%; p=0.004). Five patients in the antecolic
group developed DGE. Two of these patients had
manipulation or repair of large paraesophageal hernia
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Table 1 Demographics, Indications and Operative Details of Patients Undergoing Pancreaticoduodenal Resection by Different Techniques of

Reconstruction

Overall (n=151)

Retrocolic (n=115)

Antecolic (n=36)

Difference (p value)

Patient characteristics
Male
Age
BMI
ASA class 1T
I
v
Biliary stent
Diabetes
Pathology

Pancreatic cancer

Ampullary, duodenal, bile duct malignancy

Other
Operative
Estimated blood loss (ml)
Blood transfusions
Operative time (h)
Pylorus preserving
Feeding jejunostomy
Post-operative
Days in SICU
Length of stay (days)

81(54%)
67 (21-88)
26(17-45)
19(13%)

124(82%)

8(5%)

44(29%)
30(20%)

69(46%)
21(14%)
61(40%)

400(100-2,500)

19(13%)
9 (4-21)
79(52%)
10(7%)

1(1-22)
7(5-34)

61(53%)
67(29-88)
25(17-45)
13(11%)

101(88%)

1(1%)
36(31%)
19(17%)

51(44%)
13(10%)
51(44%)

400(100-2,000)
12(10%)
9(4-21)
79(69%)
10(9%)

1(1-6)
8(5-30)

20(56%)
67(21-88)
27(20-42)
6(17%)
23(64%)
7(20%)
8(22%)
11(31%)

18(50%)
8(16%)
10(28%)

500(100-2,500)
7(19%)
10(7-20)
0(0%)
0(0%)

1(1-22)
7(6-34)

0.792
0.577
0.036

<0.001*

0.295
0.066

0.599

0.067
0.155
<0.001*
NA
0.118

0.302
0.996

BMI body mass index, SICU surgical intensive care unit, N4 not applicable

*p value<0.05

Table 2 Complications of Pancreaticoduodenal Resection According to Technique

Overall (n=151)

Retrocolic (n=115)

Antecolic (n=36)

Difference (p value)

Patients with complications
Complications excluding DGE
DGE
Pancreatic fistula
Wound infections
Post operative bleeding
Intra-abdominal abscess
Pneumonia
Urinary tract infection
Thromboembolic
Other
Reoperation
Readmission
DGE
Infective complication
Other

89(59%)
64(42%)
51(34%)
28(19%)
20(13%)
5(3%)
8(5%)
4(3%)
8(5%)
10(7%)
7(5%)
3(2%)
41(27%)
20(13%)
19(13%)
5(3%)

70(61%)
48(42%)
46(40%)
20(17%)
12(10%)
4(4%)
4(4%)
4(4%)
5(5%)
8(7%)
5(4%)
3(3%)
34(30%)
20(17%)
14(12%)
3(3%)

19(53%)
16(44%)
5(14%)
8(22%)
8(22%)
1(3%)
4(11%)
0(0%)
3(8%)
2(6%)
2(6%)
0(0%)
7(20%)
0(0%)
5(14%)
2(6%)

0.389
0.774
0.004*
0.515
0.069
1.0
0.93
0.573
0.397
1.0
0.672
1.0
0.233
0.004*
0.787
0.593

*p<0.05 Chi-Square/Fisher’s exact test
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during the PD. Another patient in the antecolic group had
symptoms of a small bowel obstruction 1 week post-
operatively requiring nasogastric tube reinsertion, which
resolved after removal of her abdominal drain tube. She
was classified as having DGE based on the strict definition
set by the ISGPS.

Readmissions

There were 41 (27%) readmissions overall related to one or
more complications in this series. The major reason for
readmission was DGE (20 (13%)), followed by infective
complications (19 (13%)). DGE was treated by intravenous
rehydration and initiation of TPN in cases of readmission.
Infective complications were mainly in the form of
collections caused by pancreatic leaks, requiring drainage.
In these cases, patients were generally admitted to hospital
for 12 to 24 h of observation following percutancous
interventions. The overall readmission rates were similar in
the antecolic and retrocolic groups (20% vs 30% p=0.233).
There was, however, a significant reduction in readmissions
related to DGE in the antecolic group (0% vs 17%; p=
0.004). Readmissions due to infective complication were

similar between the antecolic and retrocolic groups (14% vs
12% p=0.787).

Classic Pancreaticoduodenectomy

Comparison of 36 patients undergoing classic PD in the
retrocolicgrouptothe36patientsintheantecolicgroupisshown
(Table 3). The patients in the antecolic group had higher
ASA 1V classification than the retrocolic group (p=0.047).
There was significantly reduced DGE in the antecolic group
compared to the retrocolic classic PD group (14% vs 39%;
p=0.016). No other significant differences were noted.
Comparison of all 72 patients treated by classic PD
compared to PPPD only showed a trend towards reduced
DGE (37% vs 63%; p=0.067). When excluding the patients
in the antecolic group, the rate of DGE between PPPD and
classic PD with a retrocolic gastrojejunal anastomosis were
similar (41% vs 39%; p=0.870).

Factors Associated with Delayed Gastric Emptying

The overall effects of various factors on DGE based on
univariate analysis is shown in Table 4. Classic PD with

Table 3 Comparison of Classic PD with Retrocolic Gastrojejunal Anastomoses to Antecolic Gastrojejunal Anastomoses and Retrogastric

Omental Patch

Classic PD retrocolic (n=36) Classic PD antecolic & patch (n=36) p value

Patient characteristics

Male 20(56%) 20(56%) 1.0

Age 67(46-84) 67(21-88) 0.714

BMI 26(18-39) 27(20-42) 0.350

ASA class 11 4(11%) 6(17%)

11 31(86%) 23(64%) 0.047*

v 1(3%) 7(19%)

Biliary stent 10(28%) 8(22%) 0.586

Diabetes 7(19%) 11(31%) 0.276
Pathology

Pancreatic cancer 15(42%) 18(50%) 0.478
Operative

Estimated blood loss (ml) 375(100-2,000) 500(100-2,500) 0.072

Blood transfusions 7(50%) 7(50%) 1.0

Operative time (h) 9(4-21) 9(6-20) 0.189

Feeding jejunostomy 3(8%) 0(0%) 0.239
Post-operative

Days in SICU 1(1-4) 1(1-22) 0.662

Length of stay (days) 8(6-34) 8(5-30) 0.694

Complications 22(61%) 19(53%) 0.475

DGE 14(39%) 5(14%) 0.016*

Other 14(39%) 16(44%) 0.633

BMI body mass, SICU surgical intensive care unit

*p value<0.05
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Table 4 Factors Associated

with DGE No DGE (n=100) DGE (n=51)  OR (CI) Difference (p value)
Demographics
Male gender 48(48%) 33(65%) 2.0(1.0-4.0) 0.052
BMI >30 19(19%) 9(17%) 0.9(0.4-2.2) 0.840
Age >70 40(40%) 26(39%) 1.6(0.8-3.1) 0.198
Preoperative
Diabetes 18(18%) 12(24%) 1.4(0.6-3.2) 0.421
ASA TIINTV 88(88%) 44(86%) 0.9(0.3-2.3) 0.762
Biliary stent 29(29%) 15(29%) 1.0(0.5-2.1) 0.958
Pathology
Pancreatic cancer 50(50%) 19(37%) 0.6(0.3-1.2) 0.137
Operative details
Time >10 h 37(37%) 18(35%) 0.9(0.5-1.9) 0.837
Blood loss >500 ml 39(39%) 20(39%) 1.0(0.5-2.0) 0.98
Blood transfusion 12(12%) 7(14%) 1.2(0.4-3.2) 0.762
Feeding jejunostomy 6(6%) 4(8%) 1.3(0.4-5.0) 0.667
Pylorus preserving 47(47%) 32(63%) 1.9(1.0-3.8) 0.067
Antecolic technique 31(31%) 5(10%) 0.2(0.1-0.9) 0.004*
BMI body mass index, SICU Post-operative details
surgical intensive care unit Pancreatic fistula 17(17%) 11(22%) 1.3(0.6-3.1) 0.496
*p<0.05 Chi-Square/Fisher’s Non-DGE complications 41(41%) 23(45%) 1.2(0.6-2.3) 0.630

exact test

antecolic gastrojejunal anastomosis and retrogastric omen-
tal patch was the only modifiable factor associated with
decreased DGE with an odds ratio (OR) of 0.2 (confidence
interval (CI) 0.1-0.9) p=0.004. There was a strong trend
towards higher DGE in male patients, OR 2.0 (CI 1.0-4.0)
p=0.052.

Overall, the presence of complications was not associ-
ated with increased DGE. Specifically, pancreatic fistula
was not associated with increased DGE. When analyzed as
separate groups, in patients treated by classic PD or PPPD
with a retrocolic anastomosis or those with a classic PD and
antecolic gastrojejunal anastomosis and omental patch,
there was still no statistically significant association
between pancreatic fistula and DGE. Overall, a trend
toward decreased DGE was noted in patients with pancre-
atic cancer pathology (p=0.137), and in patients treated by
classic PD, rather than PPPD (»p=0.067).

On multivariate analysis, two independent factors signifi-
cantly influenced DGE. An antecolic anastomosis with a
retrogastric omental patch significantly reduced DGE, OR 0.3
(CI 0.1-0.8) p=0.022, whereas male gender was associated
with increased DGE, OR 2.3 (CI 1.1-4.8) p=0.026.

Discussion

Multiple theories regarding the etiology of DGE have been

proposed. Disruption of hormone and neuronal homeosta-

. e . . 9.25-—
s1s;20’21’24 diminished hormonal stlmulatlon;”’l' 2529 gas-

troparesis due to intra-abdominal complications;”'’-3**

post-operative pancreatitis;>> pyloric, antral, and duodenal
ischemia;*®*’ denervation of the stomach;'’** post-
operative pylorospasm;®® and torsion and angulation of
reconstruction’®*” are all proposed theories concerning the
pathogenesis of DGE.

The reported incidence of DGE is highly variable, and
ranges from 0% to 57% in randomized controlled
trials.”’*'™** This may reflect the variability in the
definition of DGE. Some previous studies defined DGE as
an inability to tolerate a diet by 10 days post-
operatively.”'**> This definition is not applicable to con-
temporary series, in which median hospital stay following
PD is generally between 7 and 10 days. The incidence of
DGE in our series prior to the institution of a change in
technique was 40% according to strict consensus statement
definitions.

A change in technique of gastric reconstruction was
instituted in an attempt to reduce DGE rates. The change
undertaken reflected possible theoretic benefits of one or
more techniques over another and findings of previously
reported studies. Antral resection was performed based on a
meta-analysis showing a trend towards reduced DGE with
classic PD.** It was also based on the theory that DGE
relates to pylorospasm, duodenal ischemia, and alterations
of neurohormonal factors that control antral and pyloric
contraction.’®*’2° We acknowledge that there are some
reports of long-term advantages of PDDD over standard
PD.* This is, however, controversial, with advocates of
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both procedures.*® Our primary goal was to significantly
reduce DGE by a change in operative technique. Long-term
gastro-intestinal function was not examined.

An antecolic gastrojejunal anastomosis was performed to
maximally distance this anastomosis from the pancreas,
minimize possible jejunal kinking or angulation, and allow
greater mobility of the stomach and jejunum. We created a
vascularized omental tongue as a patch to further separate
the gastrojejunal anastomosis from the pancreaticojejunos-
tomy and any associated pancreatic leaks. In addition, we
avoided gastrostomy and feeding jejunostomy tubes to
minimize other factors that may slow gastric emptying and
intestinal motility. All patients in this series were given
erythromycin based on theoretical benefits of improved
gastric emptying and positive results of previous random-
ized controlled trials.'****

A reduction in DGE from 40% to 14% was noted with
institution of a change in technique, despite inclusion of sicker
patients according to ASA classifications and a trend towards a
higher number of diabetics in the antecolic group. We expect to
be criticized for a high rate of DGE in the retrocolic group. This,
however, reflects strict use of the ISGPS criteria to define DGE.
A change in our technique virtually eliminated hospital
readmissions due to DGE. The reduced DGE rate noted is
unlikely to be related to changes in peri-operative care during the
different time periods examined. We specifically confined our
study to patients treated after 2002, during a period when all
patients had similar peri-operative management. Increased
referral of complex patients to our institution with significant
co-morbidities may explain the differences in ASA classification
and longer operating times seen in the latter antecolic group.

Warshaw was the first to define the concept of DGE and
associated it with pylorus-preserving pancreaticoduodenal
resection.”’ Several studies have suggested decreased DGE
or earlier return of gastric function after standard PD.*!-*4°
One randomized trial of 33 patients had zero cases of DGE
after standard PD resection compared to 43% after PPPD (p<
0.05).*' This study, however, was conducted over an 8-year
period with small number of patients. The reverse was shown
in a randomized trial of classic PD, including extended lymph
node dissection compared to PPPD, with 16% DGE compared
to 6% (p=0.006).> Most series indicate no difference in DGE
between classic PD and PDDD.’! In our own series, there was
no only a trend towards reduced DGE in the 72 patients
treated by classic PD compared to the 79 patients undergoing
PPPD. The trend was lost with exclusion of the antecolic
classic PD patients.

The effect of an antecolic anastomoses in reducing DGE
is supported by several publications.”’*>> Theoretically,
antecolic anastomosis avoids any mechanical problems by
allowing increased mobility of the duodenojejunal or
gastrojejunal anastomosis and avoiding torsion that may
negatively affect gastric emptying.*>**>® There are also
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arguments that decreased blood flow may occur due to
venous congestion following retromesenteric passage of the
afferent limb.?” In addition, such an anastomosis provides
an anatomical barrier from the pancreas, minimizing
possible negative effects of a pancreatic leak. In a recent
trial of 40 patients undergoing PPPD randomized to either
antecolic or retrocolic anastomosis, the rate of DGE in the
antecolic group was 5% compared to 50% in the retrocolic
group.>® Similar results were shown in a prospective study
of 100 patients with retrocolic duodenojejunal anastomosis
undergoing PPPD compared to 100 patients with an
antecolic duodenojejunal anastomosis.”> The DGE rate
was 5% in the antecolic group compared to 24% in the
retrocolic cases. However, patients in the retrocolic group
had greater operative blood loss and had a higher rate of
medical complications than the antecolic group. In a recent
study consisting of a small number of patients undergoing
standard PD, an antecolic gastric anastomosis and undivid-
ed Roux-en-Y with a Braun enteroenterostomy resulted in
less DGE that a standard reconstruction.’® It is possible that
an antecolic method of reconstruction rather than creation
of an enteroenterostomy was the cause of reduced DGE. In
our study, the only modifiable factor resulting in reduced
DGE on multivariate analysis was our change of technique,
performing a classic PD with an antecolic anastomosis and
retrogastric omental patch. Our patients appeared well-
matched, with the only differences being higher ASA IV
classification and longer operating times in the antecolic
group. There was also a trend towards more patients with
diabetes in the antecolic group. Intuitively, these differences
would be considered to be more likely to increase DGE
rates than to decrease them. We also noted that male gender
was associated with higher risk of DGE. Although the
pathophysiologic basis of this is undermined, this is in
keeping with the findings of other studies.”*’

Post-operative complications were shown in several
studies to be associated with DGE.”?*%-% In a study
of 51 patients undergoing PPPD, DGE did not occur when
there were no other complications, whereas 43% of patients
with severe complications also had DGE.>* Pancreatic
fistula is the most common complication associated with
DGE based on several large series.’’® Although not
demonstrated in our study, it is possible that an antecolic
anastomosis with the addition of a retroanastomotic
omental patch reduces the effects of a clinical or subclinical
pancreatic leak on gastric, intestinal, and anstomotic
functioning. In our series, overall complications and
pancreatic fistula rates were similar in the retrocolic and
antecolic treatment groups and were not associated with
increased DGE.

We can conclude from this study that a classic PD with
an antecolic anastomosis and retrogastric omental patch
results in significant reductions in DGE and related hospital
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readmissions. Further randomized studies are required to
fully confirm these findings and to determine the role of
antecolic anastomosis and vascularized omental patch in the
setting of both classic PD and PPPD.
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