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Rezumat

Introducere: Constituirea de baze de date naţionale pentru duo-
denopancreatectomiile cefalice (PD) a contribuit la îmbunătăţirea
rezultatelor postoperatorii după astfel de proceduri chirurgicale
complexe deoarece colecţia de date la nivel multicentric a permis
analize mult mai pertinente, de o mai bună calitate, cu
îmbunătăţirea unor aspecte legate de tehnica chirurgicală şi
îmbunătăţirea rezultatelor postoperatorii. Situaţia actuală privind
duodenopancreatectomia cefalică în România este puţin cunoscută
deoarece nu exista până de curând o bază de date la nivel naţional.
De aceea, în 2016 a fost creat un registru naţional electronic 
pentru PD deschis pentru toate centrele chirurgicale din ţara 
noastră. Studiul îşi propune să prezinte rezultatele preliminarii ale
acestui registru de PD la un an de la debut. 
Pacienţi & Metodă: Baza de date a fost deschisă începând cu data
de 1 octombrie 2016. Datele au fost colectate prospectiv cu un 
formular online ce cuprinde 102 de întrebări pentru fiecare pacient.
Registrul a fost deschis pentru toate secţiile de chirurgie din
România, fără restricţii.
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Rezultate:  În timpul primului an au fost introduse în registru datele a 181 pacienţi cu PD realizate
de un număr de 24 de chirurgi în 4 spitale. Vârsta medie a pacienţilor a fost de 64 de ani (28 – 81
ani), cu o uşoară preponderenţă a bărbaţilor (61,3%). Principala investigaţie imagistică preoperatorie
a fost computer tomograful (84,5%). Abordul deschis a fost folosit în toate cazurile. Tehnica Whipple a
fost utilizată într-un procent de 53%, iar rezecţie venoasă s-a realizat în 14,3% din cazuri. Abordul
posterior s-a utilizat în procent de 16,6%. Anastomoza pancreasului s-a realizat cu stomacul într-un
procent de 50,1%. Timpul operator a fost de 285 min (110 – 615 min) iar pirderea de sânge (80 –
3000 ml). Rata globală a complicaţiilor postoperatorii a fost de 55,8%, cu rata complicaţiilor severe
(gradul III-IV Dindo-Clavien) de 10% şi mortalitate intraspitalicească de 3,9%. Rata fistulei 
pancreatice, stazei gastrice şi hemoragiei postoperatorii a fost de 19,9%, 39,8% şi respectiv 15,5%.
Principala indicaţie de PD a fost reprezentată de tumorile maligne periampulare (78,9%), cu 
neoplasmul pancreatic pe primul loc (48%).
Concluzii: Realizarea unui registru electronic prospectiv la nivel naţional în România pentru 
duodenopancreatectomiile cefalice pare să fie un proiect fezabil şi un intrument util în cunoaşterea
practicii curente şi a rezultatelor postoperatorii după PD în ţara noastră. Totuşi, sunt necesare
îmbunătăţiri în ceea ce priveşte atragerea mai multor secţii de chirurgie în acest proiect. 

Cuvinte cheie: duodenopancreatectomie cefalică, registru naţional, rezultate

Abstract 
Introduction: National databases for pancreaticoduodenectomies (PD) have contributed to better
postoperative outcomes after such complex surgical procedure because the multicentre collection of
data allowed more reliable analyses with quality assessment and further improvement of technical
issues and perioperative management. The current practice and outcomes after PD are poorly
known in Romania because there was no national database for these patients. Thus, in 2016 a
national-intent electronic registry for PD was proposed for all Romanian surgical centers. The 
study aims to present the preliminary results of this national-intent registry for PD after one-year
enrollment.
Patients & Methods: The database was started on October 1st, 2016. Data were prospectively 
collected with an electronic online form including 102 items for each patient. The registry was
opened to all the Departments of Surgery from Romania performing PD, with no restriction. 
Results: During the first year of enrollment were collected the data of 181 patients with PD 
performed by 24 surgeons from four surgical centers. The age of patients was 64 years (28 – 81
years), with slightly male predominance (61.3%). Computed tomography was the main preoperative
imaging investigation (84.5%). All the PDs were performed by an open approach. The Whipple 
technique was used in 53% of patients, and a venous resection was required in 14.3% of cases. A 
posterior approach PD was considered in 16.6% of patients. The stomach was used to treat the 
distal remnant pancreas in 50.1% of patients. The operative time was 285 min (110 – 615 min), and
the estimated blood loss was 400 ml (80 – 3000 ml). The overall morbidity rate was 55.8%, with
severe (i.e., grade III-IV Dindo-Clavien) morbidity rate of 10%, and 3.9% in-hospital mortality rate.
The overall pancreatic fistula, delayed gastric emptying and hemorrhage rates were 19.9%, 39.8%
and 15.5%. Periampullary malignancies were the main indications for PD (78.9%), with pancreatic
cancer on the top (48%).
Conclusions: To build a prospective electronic online database for PD in Romania appears to be a
feasible project and a useful tool to know the current practice and outcomes after PD in our 
country. However, improvements are still required to encourage a larger number of surgical centers
to introduce the data of patients with PD. 
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Introduction

Pancreaticoduodenectomy (PD) is a complex
surgical procedure used to treat mainly peri-
ampullary malignancies (1, 2). It is the merit
of Kausch and Whipple to introduce in clinical
practice this procedure (3, 4) and, since then,
several modifications of the resection or recon-
structive technique have been proposed to
improve outcomes after PD (2, 5). The very
high mortality rates of PD reported in 
the times of Kausch and Whipple (6) have
determined the surgeons to be reluctant to
this procedure for a long period. However,
mortality rates have dramatically decreased
in the early 80’s in some surgical centers with
high case-load PD (7). Nowadays, in high-
volume centers, the mortality rates after PD
decreased from more than 25% to around or
even less than 5% (7).

National databases for pancreatic resections
have contributed to better outcomes after such
complex surgical procedure because the multi-
centre collection of data allowed more reliable
analyses with quality assessment and further
improvement of technical issues and periopera-
tive management (8-13).  In Europe it is worth
to mention at least three successful registries for
pancreatic resections, assessing the current
practice and postoperative outcomes: in Germany
(13), Holland (12) and France (8). 

The current practice and outcomes after 
pancreatic resections are poorly known in
Romania because there was no national data-
base for these patients. Thus, in 2016 a
national-intent electronic registry for PD was
proposed for all Romanian surgical centers to
better assess the current practice and out-
comes of this complex surgical procedure in
Romania. Furthermore, the proposed registry
of PD was thought to build a larger database
for studies and scientific papers. Based on the
data provided by this national registry, there
is a potential to recommend guidelines for 
clinical practice. Noteworthy, several Romanian
surgical centers have previously reported their
technique and outcomes of PD (1, 14-20).

The study aims to present the preliminary

results of this national-intent registry for PD
after one-year enrollment.

Patients and Methods

Starting with October 1st, 2016 a prospective
online electronic database was established for PD
at the initiative of “Octavian Fodor” Regional
Institute of Gastroenterology and Hepatology, 3rd

Department of Surgery, Cluj-Napoca (Cornel
Iancu, Adrian Bartos) and Fundeni Clinical
Institute, “Dan Setlacec” Center of General
Surgery and Liver Transplant, Bucharest (Irinel
Popescu, Traian Dumitrascu). Patients with total
pancreatectomies were excluded from the 
present analyses. The registry was opened to all
the Departments of Surgery from Romania 
performing PD, with no restriction. 

The online form included pre-, intra- and
postoperative data, with a total number of 102
items. Thus, the form included demographics
data (12 items), medical history data (12 items),
preoperative clinical data (16 items), preopera-
tive bioumoral data (18 items), intraoperative
data (26 items), postoperative data (16 items)
and pathology data (2 items). The bioumoral
data were considered the most recent values
close to the time of surgery but no more than one
week before pancreatic resection. 

The data were prospectively collected and
introduced by each operative team at the time of
discharge of the patient from the hospital. Thus,
the postoperative morbidity and mortality were
assessed as in-hospital complications and
deaths. The pathological data were collected
afterward when available.

The severity of postoperative complications
was graded according to Dindo-Clavien classifi-
cation (21). Furthermore, for specific complica-
tions such postoperative pancreatic fistula (22),
delayed gastric emptying (23) and postopera-
tive hemorrhage (24) the International Study
Group of Pancreatic Surgery definitions and
grading system were used. 

All data of patients included in the electronic
database till October 1st, 2017 was analyzed. 

Data are expressed as median (range) or as
number (percentage). 

A. Bartos et al
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Results

During the first year of enrollment, the data of
181 patients with PD were collected. The
patients were operated in four surgical centers
from Bucharest (2 centers), Cluj-Napoca (1 
center) and Iassy (1 center). The PDs were 
performed by a total number of 24 surgeons.

In the present cohort, the age of patients was 64
years (28 – 81 years), with slightly male 
predominance (111 patients – 61.3%), and a
body mass index of 25.7 kg/m2 (17.9 – 43.6 kg/
m2). Smoking was reported in 68 patients
(37.6%), while alcohol abuse was observed in 58
patients (32%). 

In the present cohort, 10 patients (5.5%)
have had previous malignant diseases, 6
patients (3.3%) presented hepatitis B or C
viruses, 108 patients (59.7%) have had cardio-
vascular co-morbidities, and 39 patients
(21.5%) have had diabetes mellitus. 

The following clinical signs and symptoms were
observed in the present cohort: jaundice at the
time of resection (79 patients – 43.6%), cholan-
gitis (27 patients – 14.9%), weight loss (126
patients – 69.6%), upper digestive stenosis (13
patients – 7.2%), abdominal pain (119 patients 
– 65.7%) and upper digestive hemorrhage (6
patients – 3.3%). 

A preoperative biliary drainage was per-
formed in 80 patients (44.2%) by endoscopic (59
patients – 32.6%), surgical approach (20
patients – 11%) or interventional radiology (1
patient – 0.6%).

Preoperative imaging investigations
included computed tomography in 153
patients (84.5%), magnetic resonance in 45
patients (24.9%), endoscopic ultrasound
examination in 61 patients (33.7%) and endo-
scopic cholangiopancreato-graphy in 60
patients (33.1%). 

The American Society of Anesthesiologists
score was 1 in 8 patients (4.4%), 2 in 81

patients (44.8%), 3 in 86 patients (47.5%) and
4 in 6 patients (3.3%). 

The following preoperative bioumoral 
values were observed in the present cohort:
hemoglobin serum level – 12.8 g/ dl (5.9 – 16.7
g/ dl), total bilirubin serum level – 1.9 mg/ dl
(0.2 – 26 mg/ dl), serum glucose level – 110 mg
/ dl (63 – 397 mg/ dl), serum amylase level – 65
U/ L (6 – 715 U/ L), serum lipase level – 59 U/
L (6 – 3358 U/ L), serum urea level – 35 mg/ dl
(8 – 130 mg/ dl) and CA 19-9 serum level – 65
UI/ ml (0.5 – 5300 UI/ ml). 

Most PDs were performed in an elective setting
(178 patients – 98.3%). The PDs in an emergency
were performed for massive acute upper diges-
tive hemorrhage in 2 patients (1.2%) and for 
trauma in 1 patient (0.6%). The types of PDs per-
formed in the present series are shown in Fig. 1. 

Resection of the portal vein/ superior mesen-
teric vein was performed in 26 patients (14.3%):
segmental resection in 13 patients (7.2%) and
wedge resection in 13 patients (7.2%). In the
group of patients with segmental venous resec-
tion, the reconstruction was made by end-to-end
direct anastomosis in 9 patients (69.2%), while a
graft was used in only 4 patients (30.8%).

Resection of the superior mesenteric artery
was performed in 3 patients (1.8%): 2 patients
(1.2%) with wedge resection and 1 patient
(0.6%) with segmental resection and graft
interposition reconstruction. 

An Attempt to Build a National Prospective Electronic Database for Pancreaticoduodenectomies in Romania

Figure 1. Types of pancreaticoduodenectomies performed in
181 patients
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A posterior approach was used in 30 patients
(16.6%) with PD (Fig. 2) and associated surgical
procedures were required in 29 patients (16%). 

For treatment of distal remnant pancreatic
stump, the jejunum was used in 89 patients
(49.1%), while the stomach was used in 91
patients (50.1%), as shown in Figs. 3 and 4. 

The gastro/duodeno-jejunal anastomosis
was performed in the antecolic manner in 104
patients (57.4%) while in 77 patients (42.6%)
the transmesocolic approach was preferred. 

A stent was used for pancreatico-digestive
anastomosis in 59 patients (32.6%): internal lost
stent (41 patients – 22.7%) or external stent (18
patients – 9.9%). The diameter of Wirsung duct
was 4 mm (1 – 11 mm), and the texture of pan-
creas was soft in 87 patients (48%).  

The operative time was 285 min (110 – 615
min), and the estimated blood loss was 400 ml
(80 – 3000 ml). A number of 66 patients (36.5%)
required per-operative blood transfusions. 

All the PDs were performed by an open
approach. Octreotide was administrated at
the time of resection and postoperatively for at
least 5 days in 106 patients (58.6%). 

A number of 101 patients (55.8%) developed
complications after PD. Stratification of 
complications according to the Dindo-Clavien

classification is shown in Fig. 5. 
Specific postpancreatectomy complications

rates are shown in Fig. 6. Thus, postoperative
pancreatic fistulae were assessed as grade A (10
patients – 5.5%), grade B (21 patients – 11.6%)
and grade C (5 patients – 2.8%).  Postoperative
delayed gastric emptying was assessed as grade
A (49 patients – 27.1%), grade B (20 patients –
11%) and grade C (3 patients – 1.7%).
Postpancreatectomy hemorrhage was assessed
as grade A (10 patients – 5.5%), grade B (13
patients – 7.2%) and grade C (5 patients – 2.8%). 

Other types of complications were observed
in 41 patients (22.7%). 

Figure 2. Posterior approach pancreaticoduodenectomy –
intraoperative aspects (the white arrow marks the
superior mesenteric artery; Mp – mesopancreas)

Figure 3. Treatment of the distal remnant pancreatic stump in 181 patients with pancreaticoduodenectomies

A. Bartos et al
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Re-laparotomies for postoperative complica-
tions after PD were reported in 13 patients (7.2%). 

Grade V complications (i.e., in-hospital post-
operative death) were observed in 7 patients
(3.9%): 1 death in an emergency PD and 6 deaths
in the elective PD group. Thus, the in-hospital
mortality for emergency PD was 33.3% while for
elective PDs the mortality was 3.4%. The cause of
death was multiple organ failures in all patients.

The postoperative hospital stay was 13 days
(5 – 123 days). The final pathology examination
of the operative specimens is shown in Fig. 7.  

Discussion

This is the first attempt to assess the current
practice and outcomes after PD at a national
level in Romania, based on a national-intent
prospective online electronic database. It is
worth to mention that this database included
PDs performed in both low and high-volume
centers, by both low and high case-load 
surgeons and the cohort characteristics (i.e., sex,
age, body mass index, co-morbidities, pancreas
texture and Wirsung duct size, operative time

Figure 5. Stratification of postoperative complications according to the Dindo-Clavien classification 
in 181 patients with pancreaticoduodenectomies

Figure 4. Intraoperative aspects of (a) duct-to-mucosa Wirsungo-jejunostomy (the white arrow marks 
the Wirsung duct) and (b) insertion of the distal remnant pancreatic stump (DPS) in the stomach

An Attempt to Build a National Prospective Electronic Database for Pancreaticoduodenectomies in Romania
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and blood loss, overall, specific postpancreatec-
tomy and severe morbidity rates, pathology) are
quite similar to those reported in other recent
large series of PDs (25-27). 

Centralization of pancreatic surgery in high-
volume centers has been associated with
improved outcomes, lower mortality rates, and
better survivals, particularly for patients with
pancreatic cancer (28, 29). Besides the impor-
tance of high-volume centers, the surgeon case-
load has a significant impact on postoperative
mortality after PD (30, 31). Thus, surgeons with
more than 21 PD/ year have reported mortality

rates of less than 2% (30). Moreover, it appears
that there are no differences of in-hospital 
mortality for low-volume surgeons at low-
volume or high-volume hospitals (31). 

Mortality after PD has been traditionally
assessed as in-hospital or 30-day mortality.
However, recent studies have shown that 90-
day mortality reflects more accurately the
deaths rates after PD (32). Thus, 90-day 
mortality rates after PD are double compared
with 30-day mortality rates (7.4% vs. 3.7%),
being the lowest in hospitals with ≥ 40 PD/ year
(32). Thus, the average 90-day mortality rate in

Figure 6. Specific postpancreatectomy complications according to the International Study Group 
for Pancreatic Surgery definitions in 181 patients with pancreaticoduodenectomies

Figure 7. Pathology of the operative specimen 
in 181 patients with pancreaticoduodenectomies

A. Bartos et al
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hospitals with ≥ 40 PD/ year is 8%, compared
with 14.2% in hospitals with less than 5 PD/
year (32). In the present cohort, the in-hospital
mortality rate was 3.4% for elective PDs. 

Several issues about the practice and out-
comes in this series of patients with PD should
be discussed. 

Biliary drainage before PD was performed in
an important percentage of patients from the
present cohort (44.2%), mainly by endoscopic
approach. The indications and benefits of biliary
drainage before PD remain controversial
because sometimes procedure-related complica-
tions might occur and have a detrimental effect
on outcomes after PD. Infectious complications
after PD appears to be significantly higher when
preoperative biliary drainage is performed (25).
Recent meta-analyses have suggested that no
preoperative drainage may be the best approach
for patients with jaundice submitted to PD (33)
and, if biliary drainage is however required, it is
better to do it by a percutaneous approach 
(34). Thus, although there are no significant 
differences of severe morbidity, mortality, post-
operative pancreatic fistula and infectious 
complications rates after PD in patients with 
percutaneous biliary drainage before PD 
compared with endoscopic stenting, however,
procedure-related and overall post PD complica-
tions rates are significantly lower when percuta-
neous biliary drainage is performed (34). A
recent review has shown that routine preopera-
tive biliary drainage in patients submitted for
PD should be avoided because it might be harm-
ful, except in a subset of patients (debilitating
pruritus, extensive preoperative work-up, signs
of cholangitis or systemic infection with impaired
renal function or other organ dysfunctions,
neoadjuvant therapy, surgery not available in a
reasonable period) (35).

Surprisingly in the present cohort of patients
with PD, the Whipple procedure was the most
frequently used (53% of PDs). The Whipple 
procedure was the standard approach for PD for
many years (2, 36). However, pylorus-preserving
PD was introduced to prevent post-antrectomy
dumping syndrome and to better preserve on
the long-term outcome the nutritional status of
these patients, and gained wide acceptance

today (36). The main drawback of a pylorus-
preserving PD is the increased postoperative
delayed gastric emptying rates, which is the
most frequently reported complication after PD
(36).  The results provided by current literature
are inconclusive whether delayed gastric 
emptying rates are significantly different
between the Whipple and pylorus-preserving
PD (36). Furthermore, to overcome both draw-
backs of antrectomy and pylorus preservation,
more recently, the pylorus-resecting PD was
proposed (36). Initially, the pylorus-resecting PD
appears to have significantly reduced delayed
gastric emptying rates compared with pylorus-
preserving PD; however, more recent data have
shown no significant differences between the
two surgical techniques (36). In the present
cohort, a pylorus-resecting PD was performed in
31.5% of patients while a pylorus-preserving PD
was performed in only 15.5% of cases. 

A portal vein/ superior mesenteric vein resec-
tion can be safely performed with PD. However,
our previous studies have shown that portal
vein/ superior mesenteric vein resection during
PD for pancreatic cancer has been associated
with trends of increased mortality and morbidity
rates, albeit statistical significance was not
reached (17). As expected, both the operative
time and blood loss were significantly higher
when a venous resection was associated with
PD (17).  More recent data on larger number of
patients have confirmed that increased morbidity
and mortality rates should be expected when a
venous resection is associated with PD (37). In
the present cohort, a portal vein/ superior
mesenteric vein resection was performed in
14.3% of PDs. Nevertheless, arterial resections
during PD have been demonstrated as safe and
feasible (38), but the oncological benefits
remains controversial.

Posterior approach PD with total meso-
pancreas excision has emerged as a technical
refinement to better resect periampullary malig-
nancies (5, 39), and the results of this approach
have been recently extensively explored (40).
Furthermore, several other techniques grouped
as “artery-first” PD were proposed (41). A posterior
approach with total mesopancreas excision has
become the standard approach for PD in some

An Attempt to Build a National Prospective Electronic Database for Pancreaticoduodenectomies in Romania
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surgical centers (42), but the survival benefits of
this approach in patients with PD for pancreatic
cancer remains unclear (39, 43, 44). 

Regarding the treatment of distal remnant
pancreatic stump, over the years there were
proposed a large number of technical solutions,
as a recent review has highlighted (45). Studies
comparing pancreatico-gastrostomy with pan-
creatico-jejunostomy reached conflicting results.
There is a meta-analysis of the randomized 
trials that has suggested a slightly superiority of
pancreatico-gastrostomy over pancreatico-
jejunostomy in the prevention of clinically 
relevant postoperative pancreatic fistula after
PD (46). However, a recent Cochrane review has
shown that there is no reliable data to support
the use of jejunum instead of the stomach for
distal remnant pancreas after PD (47). Recent
meta-analyses or randomized trials have shown
no significant differences for outcomes after PD
between duct-to-mucosa and dunking/invagina-
tion techniques for pancreatico-jejunostomy (48,
49). Thus, one might conclude that there is no
standard technique to treat the distal remnant
pancreatic stump after PD and the approach
should be tailored to patients’ profile (45).

The use of stents for Wirsung duct during PD
remains a matter of debate. A recent meta-
analysis did not find any significant differences
in pancreatic fistula, delayed gastric emptying,
intra-abdominal fluid collections, hemorrhage
or overall mortality rates between internal and
external stents during PD(50). However, it
appears that external stents are associated with
significantly reduced rates for clinically relevant
postoperative pancreatic fistula and severe mor-
bidity after PD in high-risk patients, compared
with patients with no stents (51).  

Regarding the gastro/duodenojejunostomy
after PD, recent meta-analyses have shown that
stapled anastomosis is associated with signifi-
cantly decreased delayed gastric emptying rates
compared with hand-sewn anastomosis at the
expense of higher bleeding rates (52), but there
are no differences of outcomes between antecolic
and retrocolic reconstruction (53). 

The present database has collected several
particular data. Thus, collection of data about
the presence/ absence of hepatitis viruses have

been proposed to further explore the potential
effect of such viruses on clinical, pathological and
outcomes in patients with PD for periampullary
malignancies starting from our previous research
suggesting that there might be some influences of
hepatitis viruses on clinical and pathological 
features particularly for patients with pancreatic
cancer (54) as it was shown for hepatocellular 
carcinoma (55).  Furthermore, the elective or
emergency indication for PD was also pointed
out because, although a PD in an emergency 
setting is feasible (56), it is widely accepted to be
associated with very high mortality rates
(around 34.7%) even in high-volume centers (57).
In the present series, there was one postopera-
tive death out of the 3 patients with emergency
PD (mortality rate of 33.3%), but the cause of
death was not related to pancreatic surgery 
complications.  

Future perspectives for the Romanian national
registry of PD are to collect more patients with
PD, involving other surgical centers, to develop
infrastructure and gain financial support, along
with strong cooperation with national and inter-
national surgical societies. The timely analysis of
the collected data has the potential to improve
outcomes after PD with better selection of
patients who would fit for this complex surgical
procedure. 

The present study has some limitations. The
accuracy of information provided in the database
is based on the honesty of surgeons who intro-
duce the data. Thus, it might be a tendency to
underestimate particularly the postoperative
complications rates and severity. Furthermore,
the introduction of data for all consecutive PD
performed in the analyzed period was verified in
only two out of four surgical centers. Thus, both
mortality and morbidity rates might not reflect
the reality since some surgeons might be reluc-
tant to introduce in the database the patients
with unfavorable postoperative outcomes. 

Conclusions

To build a prospective electronic online database
for PD in Romania appears to be a feasible 
project and a useful tool to know the current
practice and outcomes after PD in our country.

A. Bartos et al



Chirurgia, 113 (3), 2018 www.revistachirurgia.ro 383

However, improvements are still required to
encourage a larger number of surgical centers to
introduce the data of patients with PD. 

none

Several data from the present manuscript were
presented at the Romanian National Conference
of Surgery (October 4th - 7th, 2017, Iassy, Romania). 
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