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Abstract Pancreaticoduodenectomy (PD) is associated
with high postoperative morbidity. The management of
postoperative complications is paramount for reducing the
mortality rate. The aim of this study was to evaluate the
importance of surgical and hospital experience on out-
comes by comparing postoperative results in three different
hospitals with increasing resources for supporting the same
surgical team. Patients data and surgical outcome of 300
consecutive patients undergoing PD were collected
prospectively in the department database and divided into
three periods (A = 1990-2000, B = 2001-March 2007,
C = April 2007-2015). Pancreatico-jejunostomy was the
procedure of choice between 1995 and 2004, and pancre-
atico-gastrostomy was performed afterwards. In the periods
A, B and C, a total of 78, 85 and 137 PD were performed,
respectively, and the number of PDs per year increased
from 5 to 25. Between the three periods, the death rate
(10.4 vs. 6 vs. 1.6%, p = 0.01) and intraoperative RBC
transfusion rate (84.9 vs. 424 vs. 6.5%, p = 0.01)
decreased significantly, whereas the vascular resection rate
increased significantly (1.2 vs. 7 vs. 14.5, p < 0.002).
Morbidity and reoperation rates did not change signifi-
cantly between the three periods as well as operative time
and median length of stay. Infectious complications and
sepsis represented the most frequent major complication.
Massive bleeding associated with uncontrolled pancreatic
leak represented the major cause of morbidity and reop-
eration in the three periods, however, the relative mortality
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rate decreased significantly with no deaths in the last per-
iod. PD remains a challenging procedure with high mor-
bidity and mortality rate. A multidisciplinary pancreatic
team represents the “safety net” of pancreatic surgeon
because it improves the results beyond the surgeon skills
and experience.
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Introduction

Pancreaticoduodenectomy (PD) is a complex surgical
procedure with substantial risks that requires long learning
curve and clinical experience. This operation was popu-
larized by Whipple in 1935, and at the end of his career in
1963 he had performed only 37 such procedures [1, 2].
Since then, this challenging procedure has remained
infrequently performed with disappointing results. In the
80s and 90s, large nationwide registries analysis from USA
and Europe showed 60-80% of the procedures were per-
formed in low volume hospitals with mortality rates up to
20% [3-6]. However, high volume hospitals (more than 10
PDs per year) reported mortality rates ranging between 1
and 6%. Surgeon experience and hospital volume were
shown to represent major outcome prognostic factors, and
suggested that such complex surgical procedure should be
performed in centers with sufficient experience and
resources for support. After three decades, this scenario is
unchanged. A recent observational study of the statewide
inpatient database of California showed that in this region,
143 hospitals performed their first PD between 1996 and
2010 and that only 5 among them performed more than 50
PD during the study period [7]. In this study, 77% of the
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hospitals performed ten or less PD and the overall mortality
rate has remained as high as 9.7%. This report shows that at
the end of the surgeon learning process the curve reach the
“plateau” at which point there are no further significant
changes in success parameter. Postoperative outcomes may
remain disappointing in term of high mortality rates despite
the increasing surgeon experience and skills. Other factors
contribute significantly to the surgical outcome after PD
such as the coalescence of a surgical Unit, an established
postoperative recovery pathway, hospital experience, and
ancillary support system. The reduction of the mortality
rate is mainly due to the management of postoperative
complications by a multidisciplinary support system that
represent the “safety net” of the pancreatic surgeon. High
volume hospitals have developed such multidisciplinary
care, and despite the morbidity rate has remained relatively
consistent over the time at 40%, the associated mortality
rate has shown a dramatic reduction to less than 4% [8, 9].
We evaluated results and outcomes of 300 consecutive PDs
of a single surgical unit that moved sequentially in three
different hospitals with increasing support supplies over the
past 25 years. In undertaking this study, we hypothesized
that once the surgeon learning curve has reached the
“plateau”, the improvements of surgical outcomes rely on
the “safety net” that surrounds the surgical unit.

Methods
Patients

We retrospectively reviewed a prospectively updated
database of 300 patients (178 males and 122 females; age
12-84 years, median 65 years) who underwent PD for
suspected malignant diseases of the pancreatic head region
and were operated by the same surgical team, in three
different hospitals sequentially from 1990 to 2015 in
Rome, Italy, (1990-2000: Department of Oncologic Sur-
gery of the Regina Elena Cancer Institute-old location;
2001-2007: Department of Digestive Surgery and Liver
Transplantation of the Regina Elena Cancer Institute-new
location; 2007-2015: Department of Surgery and Liver
Transplantation of the San Camillo General Hospital). The
three hospitals had increasing ancillary support system.
Patients data and surgical outcomes were collected
prospectively in the department database. To evaluate the
effect of the surgical and hospital experience, patient out-
comes in each period were compared. The following fac-
tors were collected: age, sex, history of jaundice,
preoperative biliary drainage, blood tests, intraoperative
findings as type of resection and pancreatic anastomosis,
intraoperative red blood cell (RBC) transfusion, duration of
surgery, and postoperative complications, reoperation,
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pathologic findings and hospitalization time. Estimated
intraoperative blood loss (EBL) were accurately recorded
only in the last period. All patients underwent preoperative
spiral computed tomography. The use of preoperative
magnetic resonance imaging increased after 2000.

Surgical approach

All resections were approached with curative intent.
Diagnostic laparoscopy has been routinely performed since
1995 to rule out the presence of hepatic metastases or
peritoneal carcinomatosis. Standard Whipple procedure
was performed in all 300 cases by proceeding in a typical
fashion, while eight more patients underwent total pan-
createctomy (TP) during the same period. All procedures
were performed by two senior surgeons (S. E. or E. G. M),
or under their supervision. In standard PD, the distal-end of
the stomach, duodenum, pancreatic head and uncinate
process of pancreas, gallbladder and common bile duct
were resected. Lymph node dissection included number 3,
4,5,6,8,9, 12 13 series of lymph nodes according to the
Japanese Pancreas Society classification (Japan Pancreas
Society. Classification of pancreatic carcinoma. 2nd Eng-
lish edn. Kanehara & Co. Ltd, Tokyo, 2003). Extension of
resection to the mesenteric/portal vein axis and its recon-
struction was also performed when necessary, whereas
resection of the mesenteric artery or celiac trunk was never
performed. Total pancreatectomy was performed in the first
period in case of cancer invasion of the pancreatic resection
margin. Pylorus preserving PD was mostly performed in
the second period when feasible according to surgeon
preference.

In the first 50 cases, different techniques were performed
including pancreatico-jejunostomy (PJ) with or without
pylorus preservation, on a single-loop or double-loop and
also pancreatic duct occlusion. Pancreatico-jejunostomy by
end-to-side or duct-to-mucosa reconstruction on an isolate
jejunal loop was the procedure of choice between 1995 and
2004 [10]. Pancreatico-gastrostomy (PG) by end-to-side
reconstruction on the posterior wall of the stomach with
antro-pyloric resection was performed afterwards [11]. A
short tube placed in the pancreatic duct to drain the pan-
creatic juice into the stomach, using the same technique for
more than 150 cases to date spanning over the last two
periods. In the last period, in two patients a PJ and a
pancreatic duct intubation without anastomosis were per-
formed for technical reasons, respectively. An omental flap
was used to cover the vessels since 2013 to date. Recon-
struction was completed by hepaticojejunostomy between
common hepatic duct stump and jejunum side wall without
T tube double layer and by end-to-side gastrojejunostomy
or duodenojejunostomy. Three drainages were routinely
placed in the peritoneal cavity: one drainage tube was put
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in the sub-hepatic space, and two other drainages were put
close to the pancreatic anastomosis.

Postoperative treatment

All patients received intensive care for at least 12 h in
Intensive Care Unit. Somatostatin or its analogs were not
used. Total parenteral nutrition (TPN) by central venous
catheter was started on postoperative day (POD) 1 and
discontinued when oral fluid intake and feeding was ade-
quate. Proton pump inhibitors and low molecular weight
heparin (LMWH) were routinely administered. After 2000,
the level of amylase in the drainage fluids was measured on
POD 5 and 7, and an abdominal CT scan was routinely
performed in all patients on POD 7 to detect any sign of
abdominal collections or postoperative pancreatic fistula
(POPF). In case of PJ, the nasogastric (NG) tube was
removed after the first flatus. After PG the NJ tube was
removed if any sign of POPF was not detected after POD 7.
In case of POPF, patients were treated by TPN and NG
intubation for 4 weeks and controlled by the same protocol
weekly, regardless of the grade of POPF. The abdominal
drainage was removed when the level of amylase was not
more of threefolds the normal value.

Postoperative complications

Surgical complications were classified as procedure-related
such as postoperative pancreatic fistula (POPF), hemor-
rhage, biliary leakage, intraabdominal abscesses and
delayed gastric emptying, or general (pulmonary and car-
diac) [12]. Since 2005, pancreatic fistula was defined
according to the International Study Group of Pancreatic
Fistula (ISGPF) which classified the severity of POPF into
three grades (A, B, C) depending on its clinical impact
[13]. Biliary fistula was defined as the presence of bile,

Table 1 Clinical and pathological data

more than 50 mL in volume per day, in the abdominal
drainage beyond POD 3. After 2009, patients are routinely
screened for bacterial contamination before, during and
after the surgical procedure. Postoperative infection criteria
were hyperleukocytosis, combined with body temperature
higher than 38.5 centigrade, positive biologic fluid cultures,
such as blood, abdominal fluid, sputum or bile. Delayed
gastric emptying (DGE) was defined as a daily output from
the nasogastric tube >500 ml that persisted beyond POD
10, the failure to maintain oral intake by POD 14, or
reinsertion of a nasogastric tube after removal. Postopera-
tive death was defined as any death during hospital stay.

Statistical analysis

Continuous variables were presented as medians (ranges),
and categorical variables as numbers (percentage). Statis-
tical analysis was performed using > test and Student’s
t test, when appropriate. Differences were considered sig-
nificant at p value <0.05. The analysis was performed
using SPSS 18 software program (Chicago, IL, USA).

Results
Patients and operative details

All demographic data and indication for surgery of 300
patients undergoing PD in the three study periods are given
in Table 1. Overall median age was 65 years (range
22-84), and 59% were male. Preoperative serum albumin
and serum creatinine were not significantly different
between groups. The clinic-pathological data in the three
periods were compared. Pancreatic duct adenocarcinoma
was the most common indication for resection in all three
periods (86%), with a higher percentage of patients in

Data Overall 1990-2000 2001-2007 2007-2015 p value
Patients, n 300 78 85 137
Age, median (range) 65 (22-84) 64 (37-80) 65 (22-81) 66 (37-84) NS
>75 years 41 (13.6) 7 (8.1) 15 (17.6) 19 (14.6) NS
M/F 178/122 50/28 46/39 79/58 NS
Pancreatic duct ADC, n (%) 258 (86) 68 (88.4) 72 (84.7) 114 (82.8) NS
Other periampullary malignant disease, n (%) 32 (10.6) 9 (10.4) 10 (11.7) 17 (12.7) NS
Benign disease, n (%) 10 (3.3) 1(1.2) 3 (3.5) 6 (4.3) NS
Creatinine, median (range) 0.81 (0.2-3) 0.89 (0.5-1.46) 0.77 (0.4-1.8) 0.9 (0.2-3) NS
Albumin level g/dl, median (range) 4.15 (2.5-8) NA 3.4 (2.54) 3.6 (2.5-6) NS

NA not available, NS not significant
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Fig. 1 Surgical volume of pancreaticoduodenectomy from 1990 to
2015

period 1 (1990-2000). The number of patients who
underwent PD for benign disease, mainly chronic pancre-
atitis or benign cystic tumors, was slightly higher in periods
2 (2001-2007) and 3 (2007-2015). Other preoperative
variables such as serum creatinine and albumin were not
significantly different between the three study groups.

As shown in Fig. 1 and Table 2, during the three peri-
ods, the volume of pancreatic head resections increased
from 8.6 procedure per year to 13 in the intermediate
period to 15.5 per year in the last period. Particularly, the
number of resections per year increased from 5 to 25.
Pancreatico-jejunostomy was mostly performed in period
1, while pancreatico-gastrostomy was progressively intro-
duced in period 2 and always performed in period 3 (97.8%
of cases) (Fig. 2). Most of vascular resections (20 of 27
patients, 74% of cases) were performed in the last period of
the study, with a significant difference between the three
groups (p = 0.002). Conversely, intraoperative blood
transfusion rate was significantly higher in the first period,
compared to the last period (p = 0.01). Operative time did
not differ between the three periods of study, ranging from
160 to 500 min (median 310 min).

Table 2 Operative data

Postoperative complications and deaths

Overall morbidity and reoperation rates were 36.3 and
10.6%, respectively, and remained relatively consistent in
the three periods (32 vs. 42 vs. 39% and 9.3 vs. 8.3 vs 13%,
respectively) (Table 3). The incidence of pancreatic fistula
in the first period was low because of the retrospective
analysis and because the evaluation of the amylase in the
drainage fluids was not routinely performed before 2000,
whereas in the second and third period was 21 and 23%,
respectively. All patients with grade A POPF after PG
anastomosis were successfully treated by total parenteral
nutrition and maintenance of nasogastric decompression
for 4 weeks and none of these patients was readmitted after
discharge. The incidence of delayed massive bleeding
associated with POPF was 3% and did not change signifi-
cantly. After PJ, eight patients were reoperated on for this
life threatening complication and five of them died of
bleeding recurrence or sepsis, whereas after PG all 11
patients that were reoperated survived after emergency
laparotomy, bleeding control and taking down of the PG
anastomosis. Completion pancreatectomy was performed
in one case only at the beginning of the experience with PJ
with unfavorable outcome, and then this very challenging
procedure was abandoned in such difficult situations. In the
last period, patients with infectious complications were
systematically screened by culture of biological specimens
(blood, bile, drained fluids, and stools) and treated in col-
laboration with infectious disease specialists of the “Laz-
zaro Spallanzani” National Institute for Infectious Disease.
More than 40% of the patients had positive cultures during
the postoperative course, and the type of microbial species
isolated from all biological specimens is depicted in
Table 4. The subgroup of patients with preoperative biliary
drainage (PBD) had higher incidence of postoperative
infectious complications.

Data Overall 1990-2000 2001-2007 2007-2015 p value
Patients, n 300 78 85 137

Pylorus-preserving, n (%) 27 (9) 14 (17.9) 11 (12.9) 2 (1.4) NS
Pancreatico-jejunostomy, n (%) 100 (33.3) 70 (89.7) 29 (34.1) 3(2.1) 0.051
Pancreatico-gastrostomy, n (%) 198 (66) 8 (10.2) 56 (65.8) 134 (97.8) 0.023
No anastomosis, n (%) 2 (0.7) 1(1.2) 0 1(0.7) NS
Vascular resection, n (%) 27 (9) 1(1.2) 6 (7) 20 (14.5) 0.002
Intraoperative RBC transfusion, median (range) 2 (0-10) 2 (0-5) 1 (1-10) 0(1,2) 0.01
Operation time (min), median (range) 310 (160-500) 290 (180-390) 300 (160—420) 330 (200-500) NS

NS not significant
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Fig. 2 Type of pancreatic anastomosis over different periods

Overall mortality rate was 4.9%, and there was a sig-
nificant decrease in the three periods (10.4 vs. 6 vs. 1.6%,
respectively, p = 0.01), with no death in a consecutive
series of 144 PD spanning over the last two periods
(Fig. 3). Pancreatic stump-related surgical complications
represented the main causes of death in the first and second
periods, whereas since 2005 no patients died for such
complications. The cause of death in the two patients who
died since 2005 were respiratory failure following
abdominal sepsis, and massive mesentericoportal vein
thrombosis immediately after vascular resection and
reconstruction with vein allograft, in one case each. Med-
ian hospital stay was 21 days (range 11-117) and was
comparable in the three periods (21 vs. 23 vs. 21 days) as

Table 3 Post-operative complications

well as the 30-day readmission rate that was 4.6% (7 vs. 3.5
vs. 3.9%). The median LOS of patients with uneventful
postoperative course was 18 days after PJ and 16 days after
PG.

Discussion

Our study confirms that despite the incidence of compli-
cations remained unchanged to 40% during the three
periods, the refinements of the surgical technique and the
advances in critical care provided significant decrease of
the mortality rate from 10.4 to 1.6%, as shown in other
single institution experiences [5, 9, 14]. The significant
reduction of intraoperative blood product transfusion dur-
ing the study period, despite the expansion of indications to
more difficult cases, is an indirect parameter of the
increasing surgeon experience associated with refinements
of the technique. As shown in other series, the transfusion
rate was inversely correlated with surgeon experience and
postoperative mortality [5, 15]. The preoperative planning
of the procedure with high fidelity imaging is mandatory in
the modern era to recognize technical difficulties and
minimize blood loss during resection. Sharp dissection and
wide exposure of the portal vein without moving on to the
next step until the operative field is dry has become the
routine technique and is paramount. Reconstruction is not
performed until immaculate hemostasis has been achieved.
Vascular resection must be planned before surgery and the

Data Overall 1990-2000 2001-2007 2007-2015 p value
Number of patients 300 78 85 137
Morbidity, n (%) of patients 109 (36.3) 28 (32) 36 (42) 53 (39.5) NS
Pancreatic fistula, n (%) 42 (14) 4 (5.1) 8 (9.4) 37 (27) 0.05
Bleeding, n (%) 41 (13.6) 10 (12.8) 12 (14.1) 19 (13.8) NS
Abdominal early, n (%) 21 (7) 5(6.4) 7 (8.2) 9 (6.5) NS
Abdominal late, n (%) 13 (4.3) 2 (2.6) 4 (4.7) 7(2.3) NS
Digestive, n (%) 7(2.3) 3 (3.8) 1(1.1) 322 NS
Wound infection, n (%) 7(2.3) 1(1.2) 3 (3.5) 3(2.1) NS
Biliary fistula, n (%) 17 (5.6) 3 (3.8) 9 (10.5) 5(3.6) NS
Sepsis, n (%) 19 (6.3) 7 (8.9) 2(2.3) 10 (7.2) NS
Acute pancreatitis, n (%) 1(0.3) 1(1.2) 0 2(1.4) NS
Ascites, n (%) 4 (1.3) 0 0 4 (2.9) NS
Reoperation, n (%) 32 (10.6) 8 (10.2) 7 (8.2) 17 (12.4) NS
Mortality, n (%) of patients 16 (5.3) 9 (10.4) 5(6) 2 (1.6) 0.01
Length of hospital stay (days), median (range) 21 (7-117) 21(7-60) 23 (12-74) 21 (11-117) NS
Readmission <1 year, n (%) 14 (4.6) 6 (7) 3 (3.5) 5@3.9) NS

NS not significant

@ Springer



456

Updates Surg (2017) 69:451-460

Table 4 Bacterial isolation from biological specimens

Bacterial type Number of patients

Staphylococcus spp. 24
S. epidermidis 10
S. aureus

S. hominis

S. haemolyticus

S. mitis

S. capitis
Enterococcus spp.

E. faecium

E. raffinosum

E. aerogenes
Klebsiella spp.

K. pneumoniae

K. oxytoca
Escherichia coli
Enterobacter cloacae complex
Pseudomonas aeruginosa
Citrobacter freundii
Proteus mirabilis
Streptococcus agalactiae
Acinetobacter baumannii
Stenotrophomonas maltophilia
Candida spp.

C. albicans
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Fig. 3 Number of postoperative deaths over different periods
(1990-2014)

vascular conduit should be available or prepared before
starting the procedure. In our experience, we used vein
allograft from cadaveric donors in case of extended vein
resection and prolonged clamping without the need if
intraoperative blood product transfusions [16]. An increase
of the operation time was also reported in our study,
despite the increasing surgeons experience. This is
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probably due to the more expanded patient selection cri-
teria, on one side, and on the other side to the adoption of
the bloodless surgical technique that is time consuming.
Ball et al. strongly suggested that surgeons must be facile
with vascular surgical technique to avoid hemorrhage
during PD, and that is important to continue to exercise
caution throughout the learning curve [17]. As a matter of
fact, in our experience a dramatic fall of intraoperative
blood product transfusion was seen once our surgical team
implemented the number of liver resections (LR) and
started the liver transplant (LT) program in 2002, with
more than 1700 LR and 350 LT performed since 2002.
The decrease in the mortality rate in our series, cannot
be associated only with surgeon experience and capabili-
ties, but is also associated with the improvements of sur-
gical critical care. Identifying high risk surgical patients in
the preoperative workup and the management of POPF in
the postoperative course were paramount. The PREPARE
score is helpful to recognize preoperatively compromised
patients with increased risk of postoperative complication
and the Braga score well define the intraoperative findings
that are correlated with postoperative complications
[18, 19]. The diameter of the pancreatic duct and the
consistency of the pancreas have been shown to influence
morbidity and mortality since the 90s [15, 20]. Patients
with preoperative and intraoperative risks for complica-
tions have been treated differently and followed more
closely during the postoperative course on individual basis.
Particularly, patients with a thin Wirsung duct and the soft
texture of pancreatic stump are treated with caution
throughout the postoperative course because of an
increased risk of POPF and other associated complications,
especially in case of reconstruction with PG [21, 22].
Conversely, in patients with hard pancreatic textures,
dilated pancreatic ducts, or both, the risk of POPF is low,
and an enhanced recovery program is feasible [23, 24]. A
very important issue that has not been taken into account in
the PREPARE and Braga scores is the preoperative
microbial exposition of the patient that represents a pre-
disposing factor for complications. In fact, most of these
patients are malnourished and are likely to be colonized
with resistant Enterobacteriaceae because of multiple
hospitalizations in the course of the preoperative evalua-
tion, including preoperative biliary drainage (PBD). The
sharp analysis of postoperative complications after pan-
creatic surgery at the John Hopkins Hospital provided a
new classification in grading complications, and the most
common complications were of infections nature [12].
However, no mention was done on the role of the infectious
disease specialist in pancreatic surgery [25]. In our recent
experience, more than 40% of the patients had positive
culture during the postoperative course, and these patients
were treated in collaboration with infectious disease
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specialists of the “Lazzaro Spallanzani” National Institute
for Infectious Disease Infections.

We substantially improved with regards to successfully
treating and temporizing most complications, and as shown
in other larger experiences, the multidisciplinary care was
proven to be extremely important [5, 9, 14, 15]. The edu-
cation and coalescence of the surgical team, including the
nursing staff represent the first step to improve the results
beyond the surgeon experience. The second step is the
participation of the other health care professionals and
colleagues of the hospital to the care of these patients.
During the study period, the surgical team moved from a
small Cancer Institute with limited resources to a huge
General Hospital with all kind of support and the team has
been progressively surrounded by the other specialists of
the hospital who started an intensive and fruitful collabo-
ration. The rate of grade III or IV Clavien-Dindo compli-
cations has remained high at 20% and the ancillary support
system that was growing with interest around the surgical
team became crucial for successfully treating complicated
patients. In the last period, radiologists and interventional
radiologists, gastroenterologists and specialists in internal
medicine and infectious disease, have been routinely
involved in the management of severe postoperative com-
plications in collaboration with the intensivists and sur-
geons with impressive results. The third step is the
standardization of the postoperative recovery pathways. In
all the main high volume pancreatic units, PD is usually
performed by senior surgeons, or under their supervision,
and reconstruction is performed according to the standard
restorative technique chosen on single hospital basis. The
pancreatic anastomosis is performed in the same fashion
for hundreds of cases, unless randomized or controlled
studies are carried on, and the postoperative recovery
pathways are well designed. Since 2000, our intraoperative
and postoperative recovery pathways have been standard-
ized and remained unchanged independent of the type of
pancreatic anastomosis. The early detection and treatment
of POPF and prevention of pulmonary complications rep-
resented the main targets of these pathways, and provided
significant results. Massive bleeding and abdominal col-
lections as well as respiratory failure represent the most life
threatening complications and need prompt multidisci-
plinary treatment according to standardized procedures.
The different outcome of patients with grade III or IV
complications during the study period represents a
demonstration of the increased clinical experience and
improvements in critical care by all the health care pro-
fessionals of the hospital during the years. Toomey et al.
showed that when a high volume surgeon relocate to a low-
volume hospital, performing educational programs allow to
perform PD with low mortality rate also in peripheral
hospital with reduced support supplies [26].

From the technical point of view, we routinely per-
formed PJ for a more than a decade. In 2004, we decided to
perform PG because POPF with massive delayed hemor-
rhage still represented the most life threatening surgical
complication with high mortality rate, despite the increas-
ing experience with PJ. This decision was taken after some
surgeons of the team trained in other high volume centers
that routinely performed PG at that time, reporting
encouraging evidence in terms of reduced incidence of
POPF and associated mortality compared to PJ [11, 27-29].
In our experience, reoperation for delayed massive arterial
bleeding associated with POPF was required after both PJ
and PG, and the incidence of this life threatening compli-
cation remained unchanged. However, reoperation after PG
was easier and the postoperative management provided
favorable outcome. The reoperation rate increased in the
last period because we decided to be more aggressive in
case of uncontrolled abdominal complication. Particularly,
relaparotomy has become the treatment of choice in case of
massive bleeding associated with POPF, and the mortality
rate associated with grade C POPF had a dramatic fall to
0% [30, 31]. Recent multicentre randomized trials and
meta-analysis showed that despite PG do not reduce the
overall morbidity and mortality rates in high volume cen-
ters, it reduces the severity of POFP [32, 33]. Thus, low or
medium volume hospital may benefit more from PG than
PJ in clinical daily practice. In light of our results we are
reluctant to abandon PG in favor of PJ.

The enhanced recovery pathway after surgery (ERAS)
represents a new frontier in pancreatic surgery. In Europe
and Far Eastern countries, the duration of hospitalization
varies greatly among centers and is often influenced by
local historical practice and by the national health system
organization of each country [5, 9, 15, 21, 24, 27, 28]. The
length of stay (LOS) remains significantly higher com-
pared to those reported by high volume centers in the
USA [14, 34, 35] where patients with uneventful postop-
erative course are discharged without postoperative
imaging control. However, the readmissions rate for
postoperative complications is as high as 20% [36, 37]
that is significantly higher compare to that reported in
Europe [8, 24, 32]. In addition, readmission to a secondary
hospital without an adequate safety net may be underes-
timated and not recommended. The LOS has been shown
to be inversely correlated with hospital volume, however,
there is an inverse relationship between LOS and read-
mission rate, too [38]. In our experience, the postoperative
median LOS did not show a significant reduction during
the study period being 21 days, and we look with interest
at the ERAS protocol [23, 24]. However, the readmission
rate in our series was as low as 5%. In our opinion, cost
containment in pancreatic surgery is not an interesting
issue because the risk of grade IIl and IV postoperative
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complications and death remains high even after an
apparently early uneventful course, and patients discharge
policy should be considered only on clinical basis without
any form of economic conditioning. Savings from early
discharge after PD is a mere debate since it remains such
a rare procedure that only one single surgeon in the world
performed more than 2000 procedures over a 43-year-
period spanning six different decades [35]. Cost contain-
ment from eliminating waste in other field of health care
spending, i.e., failure of care coordination or administra-
tive complexity or fraud and abuse, is enormous compared
to reducing LOS after PD [39, 40]. Early discharge
according to the ERAS protocol is recommended and
feasible in selected patients, with the aim to improve the
patients’ quality of life exclusively. Our policy has always
been to discharge the patients when the predictors and
causes of early readmissions are excluded regardless of
the length of stay.

In conclusions, PD remains a challenging procedure
with high morbidity rate, and pancreatic surgeon should
continue to use the technique with which they are most
familiar. However, all the health professionals of the hos-
pital must be involved in the management of these patients,
and the multidisciplinary team represents an essential
“safety net” to improve results beyond the surgeon skill
and experience.
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