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Abstract
Objective. The first objective of the present study was to identify opportunities of improvement for clinical practice, assessed
by local quality indicators, then to analyze possible reasons why we did not reach defined treatment quality measures. The
second objective was to characterize patients, considered unresectable according to present criteria, for future arrangement of
interventional studies with improved patient selection. Material and methods. Prospective observational cohort study from
October 2008 to December 2010 of patients referred to the authors’ institution with suspected pancreatic or periampullary
neoplasm. Results.Of 330 patients, 135 underwent surgery, 195 did not, 129 due to unresectable malignancies. The rest had
benign lesions. Perioperative morbidity rate was 32.6%, mortality 0.7%. Radical resection (R0) was obtained in 23 (41.8%) of
55 patients operated for pancreatic adenocarcinoma and 6.3% underwent reconstructive vascular surgery. Diagnostic failure/
delay resulted in unresectable carcinoma, primarily misconceived as serous cystic adenoma in two patients.One resected lesion
turnedout tobefocalautoimmunepancreatitis.Onecasewithmisdiagnosedcancerwasrevisedtobeapseudoaneurysm.Palliative
treatment was offered to 144 patients with malignant tumors, 62 due to locally advanced disease and all pancreatic adenocarci-
nomas.Conclusions.Quality improvement opportunities were identified for patient selection and surgical technique: Too few
patients underwent reconstructive vascular surgery. Themost important quality indicators are those securing resectional, radical
(R0) surgery.Altogether 143patients (57.9%)of thosewithmalignant tumorswere foundunresectable,most of these patients are
eligible for inclusion in future interventional studies with curative and/or palliative intention.
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Introduction

Pancreatic and periampullary malignancies represent
specific diagnostic and therapeutic challenges and sur-
gery is still the only treatment with curative potential.
Despite this fact, surgical treatment is underutilized in
the USA. The National Cancer Data Base (NCDB)

recently reported that38.2%ofpatientswith early stage
pancreatic cancer without any identifiable contraindi-
cations, failed to undergo surgery [1]. Considerable
variability in outcome exists among hospitals perform-
ingpancreatectomies[2],but it isdifficult to identify the
factors responsible for this variation. The lack of stan-
dardized examination of resected specimens has been
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one importantconfounderofoutcomeevaluation,until
a systematic, detailed technique for handling and eval-
uation of resected specimenswith coloringof the resec-
tional margins was introduced [3]. The International
Study Group for Pancreatic Surgery (ISGPS) has
developed objective, universally accepted definitions
for complications after pancreatic surgery [4–6]. This
cohort study was initiated after the implementation of
all these standards. The first objective was to identify
opportunities of improvement of the clinical practice,
assessed by local quality indicators, then to analyze
possible reasons why we did not reach defined treat-
mentqualitymeasures.Thediagnostic and therapeutic
algorithm was critically assessed, focusing on clinical
consequences of surgery without preoperative histo-
logical diagnosis.Also intraoperative strategy and tech-
niquewerecritically assessed,with rateofR0 resections
as end point. The performance of the authors’ institu-
tionwasfinally evaluated against expert validated qual-
ity indicators [7], which has been developed by the
American College of Surgeons’ Pancreatic Cancer
Quality Development (ACSPCQD).
The second objective was to characterize patients,

considered unresectable according to present criteria,
for future arrangement of interventional studies with
improved patient selection. The concept that neoad-
juvant chemoradiation might improve overall survival
in patients with marginally respectable [8], or even
clearly resectable pancreatic adenocarcinoma [9], is
supported by several authors. But the benefit of an
R1 resection, compared with no resection, also seems
underestimated [10], and different treatment algo-
rithms need prospective investigation.

Material and methods

In October 2008, Oslo University Hospital, Ullevaal (a
tertiary referral center) established a multidisciplinary
research program for patients undergoing investigation
forasolidorcysticpancreaticorperiampullaryneoplasm.
The program was approved by the Regional Ethical
Committee for registration of clinical data in addition
to sampling of blood, tumor tissue, cyst fluid and bone
marrow for research purposes. The authors present clin-
ical data for 330 consecutive patients (Figure 1), referred
for evaluation by the multidisciplinary team. Data were
prospectively collected fromOctober 2008 toDecember
2010 after signed informed consent. Seventeen patients
did not sign the consent and were excluded.

Diagnostic and therapeutic algorithm

Standard evaluation included physical examination,
routine laboratory tests, tumor markers (CEA, CA
19-9, chromogranin A) and contrast-enhanced helical

computed tomography (CT) of the abdomen and
thorax in three vascular phases. Tumors with infiltra-
tion of the celiac trunk or superior mesenteric artery
and metastatic disease were considered unresectable
[11]. Tumors with infiltration of the superior mesen-
teric vein (SMV) or portal vein (PV) were considered
resectable if there was patent vein above and belowthe
occlusion to allow interposition grafting [12–14].
Tumors were never considered borderline resectable,
as international definitions of this concept were pub-
lished during the inclusion period. Patients underwent
laparotomy when presumed operable, the others
referred for palliative chemotherapy, without later reas-
sessment of resectability. Preoperative percutaneous
biopsy/cytologywasnotperformedinresectablepatients
because of the risk of tumor seeding [15]. Patients with
cystic lesionsunderwent endoscopic ultrasound (EUS),
and if possible, aspiration of cysticfluid for cytology and
analyses of mucin, CEA and amylase.
All patients were presented at the weekly multidis-

ciplinary pancreatic conference, attended by radiolo-
gist, hepato-pancreato-biliary (HPB) surgeon,
gastroenterologist and oncologist. Neoplasms in the
body or tail were preferably resected laparoscopically,
lesions in the head with open pylorus preserving
pancreaticoduodenectomy (PPPD). The relationship
between the resection plane and the tumor was guided
by intraoperative ultrasound in addition to direct
vision during all laparoscopic procedures [16]. Intra-
operative evaluation of indication/surgical approach
for vascular resection/reconstruction was done in co-
operationwiththelivertransplantationteamorvascular
surgeons.Thepancreatic resectionalmarginwas inves-
tigated intraoperatively by frozen sections. Total pan-
createctomy was chosen only when mandatory to
achieve negative resectionalmargins.Histological con-
firmation of the lesion was secured from the resected
specimen in all operated patients. For those not oper-
ated,EUSorpercutaneousbiopsy/cytologywas recom-
mended in all cases, but some did not accept it. After
documentation of malignant cytology or histology,
unresectable patients were referred to the Department
of Oncology for palliative chemotherapy and/or radio-
therapy. Patientswith pancreatic adenocarcinomawho
underwent curative surgery, received adjuvant chemo-
therapy (leucovorin every second week for 6 months,
according to theNordic FLV regimen). Follow-upwas
performed with CT scan of the chest and abdomen
every sixth month or if the patient had symptoms
suspected of a recurrence.

TNM classification and assessment of surgical radicality

All tumors were classified according to the TNM
criteria of the AJCC (American Joint Committee on
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Cancer) 2010 cancer system [17]. The margin resec-
tion status (R-status) was defined according to the
revised pathological specimen evaluation with inking
of resection margins and R1 defined as a distance of
the tumor from the resection margin of < 1 mm. The
pathologist participated in the surgical procedure,
marking every plane of resection, thereafter section-
ing the specimen for final assessment of R-status.

Complications

Complications during thepreoperative investigation in
the authors’ hospital or after surgery were recorded.
ISGPSdefinitions of postoperative fistula (gradeA–C)
[4], delayed gastric emptying [5] and postoperative
hemorrhage [6] were used. Grade C fistulas from the
pancreaticojejunal anastomosis were treated by resec-
tion of the pancreatic remnant.

Local guidelines/quality measures

The diagnostic part of the algorithm included all
guidelines described above: the whole patient cohort

of patients with pancreatic and periampullary
tumors underwent preoperative investigation, aim-
ing at surgical resection as fast as possible, without
percutaneous biopsy/cytology [18], and without
neoadjuvant chemoradiation. The positive predic-
tion of resectability, based on preoperative radiol-
ogy, was required in at least 85%, based on previous
experience and literature [19,20]. The maximum
accepted interval from baseline to start of surgical
treatment was set to 3 weeks, and maximum
4 weeks were accepted for investigation in advance
of baseline.

Formally developed quality indicators

During the inclusion period, a set of 43 quality indi-
cators was published, developed and validated by the
ACSPCQD Expert Panel [7]. These have been com-
pared with the authors’ local quality indicators and
utilized to assess the performance of their institution.
Finally, rating of clinical relevance and importance of
all quality indicators has been performed, based on
the present outcome data.

Total

N = 347

Excluded,
declined to
participate

n = 17

Included in TPTP

N = 330

Multidisciplinary
pancreatic
meeting

Pancreatic
adenocarcinoma

n = 55

Surgery

n = 135

No Surgery

n = 195

Benign

n = 66
Benign
n = 20

Malignant

n = 129

Revised diagnosis

n = 1

Chemotherapy/
palliative care

n = 128

Unresectable
cancer

n = 15

Other carcinoma

n = 45

Figure 1. Diagnostic and therapeutic flowchart for patients with pancreatic and periampullary tumors (n = 330) evaluated at the
multidisciplinary conference.
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Statistics

Values are given as median and range. Survival curves
were illustrated as Kaplan–Meier plots. Survival dif-
ferences between groups were analyzed with the Log
rank test. The level of significance was set at p < 0.05.

Results

The study population consisted of 330 consecutive
patients seen in the multidisciplinary clinic, 165 (50%)
men, 165 (50%) women, median age 66 years (range
21–86 years). In 135 patients (41%), a surgical proce-
dure was performed. Resection of a malignant tumor
was done in 100 patients, 20 (14.8%) underwent pan-
creatic resection of a benign lesion and 15 (11.1%)
patients were found unresectable at laparotomy due
to unrecognized metastases (n = 9) or a more locally
advanced tumor (n = 6) than preoperatively expected
(Figure 1). In 195 patients (59.1%), surgical treatment
was not found indicated, 66 due to final benign diag-
nosis, 129due to locally advanced (n=56)ormetastatic
(n = 73) disease (Figure 1). Patient demographics,
surgical procedures, R-status and TNM classification
in the 100patientswhounderwent resectionof amalig-
nant tumor are listed in Table I, 55 (52.9%) were
resected for pancreatic adenocarcinoma.Whipple pro-
cedures or total pancreatectomies were performed in
95 patients, 6 of these (6.3%) combined with recon-
structive vascular surgery. Operation time was median
295 min, range 181–480 min, median blood loss
855ml, range 230–4000ml and ASA (American Soci-
ety of Anesthesiologists) score was median 2.0, range
1–3. R0 resection was achieved in only 41.8% of the
pancreatic adenocarcinomas (Table I). The analysis of
potential improvements of surgical technique is
focused on the 32 R1 resections, particularly 10 cases
with thecombination: tumordiameter less than30mm,
N0andR1status.Disease-specific survivalwasmedian
21.3 months for pancreatic adenocarcinoma with
R0 resection and N0 status (n = 12) as compared
with median 17.4 months for patients with R1 or
N1 status (n = 43) (Figure 2). The difference is not
statistically significant (p = 0.17) with these limited
patient numbers. Disease-specific survival for carcino-
mas at the papilla of Vater (n = 21) was analyzed
separately. Estimated 3-year survival was 78%.
Postoperative complications were recorded in alto-

gether 44 patients, one of these died on the fourth
postoperative day from multiorgan failure, that is,
mortality was 0.7% and total morbidity was 32.6%
(Table II). Most complications were associated with
the Whipple procedure, except from one pancreatic
fistula grade A, observed after open distal resection.
Six pancreatic fistulas after pancreaticoduodenectomy

were grade A and B, and two were grade C. In one
patient with grade C pancreatic fistula, removal of the
pancreatic remnant was performed the first postoper-
ative day. Final diagnosis in this patient was autoim-
mune pancreatitis (AIP). The other grade C fistula also
resulted in reoperation and removal of the pancreatic
remnant. In this case, preoperative EUS-guided FNA
of an endocrine carcinoma resulted in duodenal per-
foration and retroperitoneal abscess. The patient who
died 4 days after surgery was primarily operated for a
locally advanced endocrine carcinoma. The superior
mesenteric artery and the celiac trunk were injured
during a debulking procedure, resulting in death,
despite successful vascular reconstruction. Delayed
gastric emptying was severity grade A in 10, grade B
in 4 patients and none were grade C.
Unresectable malignant tumor was found in

144 patients, 129 (89.6%) recognized at the multi-
disciplinary meeting, additional 15 patients (10.4%)
during laparotomy. A misdiagnosed cancer was
revised, and 143 patients were discharged with the
diagnosis unresectable pancreatic carcinoma. In
18 patients (12.6%), histological documentation
was lacking. The authors accepted this in patients
who denied biopsy, but informed all patients about
the uncertainty of a final diagnosis, based only on
radiological and clinical criteria.
A benign final diagnosis was found in 87 patients,

evaluated at the multidisciplinary meeting, 20 under-
went pancreatic resection. In the remaining
66 patients, the benign diagnosis was based upon
radiology, histology/cytology, cyst fluid analysis and
clinical course of the condition. The collective fre-
quency of malignant lesions in this heterogenic
patient cohort was 73.6%.
Quality-of-care analyses of patient selection

revealed failure in five patients (1.5%) and the pre-
ventable negative outcome is listed in Table III.
Diagnostic delay of malignant disease, recorded
from baseline, was found in two patients, misdiagno-
sis of cancer occurred in one and one patient had
serious complications after surgery for a benign
lesion, another after laparotomy for locally advanced,
unresectable disease. R1 status was the outcome of
nine pancreaticoduodenectomies and one laparo-
scopic distal resection of tumors with diameter less
than 30 mm, which represent a quality improvement
opportunity.
The performance of the authors’ hospital was eval-

uated against 43 quality indicators, identified by the
ACSPCQD Expert Panel [7]. The local guidelines
were similar, but generally the local time limits for
investigation and treatment were shorter. Judged by
these quality indicators, the authors’ hospital showed
good performance in 42 but did not adhere to the
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Table I. Patient demographics, surgical procedures, R-status and TNM classification in 100 patients resected for malignant tumors.

Pancreatic
adenocarcinoma,

n = 55

Carcinoma of
papilla Vater,

n = 21

Duodenal
carcinoma,

n = 4
Cholangiocarcinoma,

n = 6

Carcinoma from
IPMN lesion,

n = 7

Endocrine
carcinoma,

n = 7

Gender (male/female) 24/31 10/11 1/3 6/0 6/1 3/4
Age (mean, range) 60 (34–84) 60 (43–80) 57 (35–71) 57 (38–71) 61 (49–73) 64 (51–79)
Procedure
PPPD 40 21 3 5 5 4
Classical Whipple* 7 0 0 1 1 0
Total pancreatectomy 3 0 0 0 1 0
Distal resection 5 0 0 0 0 3
Billroth II 0 0 1 0 0 0
Resection margins
R0 23 20 4 6 5 4
R1 32 1 0 0 2 3
Tumor size (diameter in mm)
10–19 6 8 0 2 2 1
20–29 16 5 1 3 0 3
30–39 17 2 0 1 1 0
> 40 15 6 4 0 4 3
TNM
Tis 0 0 0 0 2 5
T1 2 2 0 0 2 0
T2 7 7 1 0 1 0
T3 45 7 1 5 2 1
T4 1 5 2 1 0 1
N0 22 15 2 4 6 6
N1 33 6 2 2 1 1
M0 54 20 3 6 7 7
M1 1 1 1 0 0 0

Abbreviations: IPMN = intraductal papillary mucinous neoplasm; PPPD = pylorus preserving pancreaticoduodenectomy.
*Classical Whipple: pancreaticoduodenectomy with antrum resection.

Number at risk

R0N0

Other stage

Metastatic

R0N0
Other stage
Metastatic

12

43

73

11
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47

10
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0

9
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Figure 2. Kaplan–Meier survival curves for patients with pancreatic adenocarcinoma. Those with resection status R0/N0 (n = 11) are
compared with those with R0/N1 or R1/N1 status (n = 43) (p = 0.17) and those with metastatic disease at baseline (n = 56) (p < 0.001).
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certification requirement: indicator 4 requires that the
surgeons should be certified by an international orga-
nization. In Norway, this is performed by a national
organization.

Discussion

The first purpose of diagnostic and therapeutic inter-
ventions in patients with pancreatic and periampullary
tumors is permanent cure, second to offer the best
possible palliation. The roles of surgery and chemo-
therapy are crucial. As shown in Figure 1, the net
outcome of the pre- and peroperative practice was
135 patients undergoing surgery, whereas 125 patients
with malignancies were considered unresectable,
73 because of metastases, 56 due to locally advanced
tumors. An opportunity of improvement for patients
with locally advanced tumors might be, either neoad-
juvant chemoradiation for downstaging, followed by
surgery, or upfront surgery including more advanced
dissection techniques for distal resections [21] or
more comprehensive reconstructive vascular surgery
on mesenteric vessels. Increased response rate and
overall survival have also been documented in patients
with metastatic disease and good performance status
treated with the FOLFIRINOX regimen [22].
The present observational study is searching for

opportunities of improvement in diagnostic and ther-
apeutic practice for the collective cohort of patients

with solid and cystic pancreatic and/or periampullary
tumors. Altogether 243 patients (73.6%) had malig-
nant lesions, illustrating that diagnostic accuracy is crit-
ically important:ability toclarifywhetherornota lesion is
malignantand if it is resectable. Identificationand imple-
mentation of improved diagnostic and therapeutic algo-
rithms are prerequisites for future interventional studies.
Quality indicators enabling faster and more accurate
diagnosis/staging, then radical surgery, are crucial.
The authors’ first critical analysis focused on the

intraoperative technique described above, resulting in
the outcome shown in Tables I and II. The hetero-
geneity of periampullary tumors influence outcome,
measured as rate of R0 resections. All carcinomas of
the papilla of Vater, duodenal carcinomas and cho-
langiocarcinomas were resected with free margin with
one exception, whereas 32 patients, 58% of those
with pancreatic adenocarcinoma, were R1. Figure 2
illustrates that survival is profoundly influenced by
treatment modality, as all patients with metastatic
pancreatic adenocarcinoma died during the first
year after diagnosis. R0N0 resection was found
only in 12 (21%) of 55 patients, resected for pancre-
atic adenocarcinoma. The aggressive tumor biology of
pancreatic adenocarcinoma is well known [23]. In the
group of 12 patients with R0/N0 status (Figure 2),
3 patients died within the first year after radical
surgery and adjuvant chemotherapy, 1 additional after
13 months. These observations make the question

Table II. Postoperative complications in 135 patients undergoing surgery.

Pancreatic adenocarcinoma,
n = 55

Other carcinoma,
n = 45

Unresectable carcinoma,
n = 15

Benign tumor,
n = 20

Mortality 0 1 (2.2%) 0 0
Total morbidity 15 (27.2%) 19 (42.2%) 6 (40.0%) 4 (20.0%)
Pancreatic fistula 2 2 0 4
Biliary fistula 1 5 1 4
Delayed gastric emptying 8 6 0 0
Pulmonary embolism 1 3 1 0
Portal vein thrombosis 1 0 0 0
Others 8 10 4 0
Reoperation 0 4 (8.8%)* 0 1 (5.0%)*

*One patient in each group underwent reoperation with removal of the pancreatic remnant.

Table III. Preventable negative clinical outcome.

Wrong primary diagnosis/staging Therapeutic intervention Final verified diagnosis Negative outcome

Serous cystic neoplasm/side
branch IPMN (n = 2)

Case 1: observation
Case 2: observation

Case 1: IPMN-carcinoma
Case 2: IPMN-carcinoma

Progression: unresectable tumor
progression: unresectable tumor

Pancreatic cancer (n = 1) PPPD AIP Pancreatic fistula grade C:
endo- and exocrine insufficiency

Unresectable pancreatic
cancer (n = 1)

None Second opinion:
pseudoaneurysm

Misdiagnosed cancer

Locally advanced endocrine
carcinoma (n = 1)

Debulking surgery Endocrine carcinoma Intraoperative injury
Postoperative death

Abbreviations: AIP = autoimmune pancreatitis; IPMN = intraductal papillary mucinous neoplasm; PPPD = pylorus preserving
pancreaticoduodenectomy.
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of neoadjuvant chemotherapy highly relevant. The
residual nine patients are recurrence free after median
23.5 (15–36) months follow-up. A recent report
from a more comprehensive database reported 54.5%
5-year survival without neoadjuvance in a similar
subgroup of patients, resected for pancreatic adeno-
carcinoma, who also had low lymph node ratio and
G1-differentiation [24]. With focus on the quality of
care analysis, Table I illustrates how the surgical
technique has failed: small tumors, that is, with diam-
eter less than 30 mm, have been resected without a
free margin in 10 patients. An improvement oppor-
tunity would be to resect the SMV/PV whenever a
close anatomical relationship between tumor and
vessel makes radicality questionable. A prerequisite
for this strategy is that the vascular reconstructions are
performed with minimal rate of added complications.
The present frequency (6.3%) of reconstructive vas-
cular surgery during right-sided pancreatic resection
has probably been too low during this investigation,
also compared with other pancreatic centers [25,26],
even though different patient selection makes direct
comparison of frequencies difficult. PV infiltration
may be predicted radiographically [27] and survival
benefits of radical surgery, also in this situation, have
again been documented. Improvements of local clear-
ance have been reported by other centers after vascular
resection without neoadjuvant chemotherapy [12], and
resectedpatientsexperienceprolongedsurvival together
with improved patient reported quality of life during the
first 2 years after diagnosis [28]. A recent report support
the hypothesis that vascular invasion above all is an
indicatorofunfavorabletopography,ratherthanarobust
parameter for adverse tumor biology [29].
Postoperative morbidity and mortality are impor-

tant quality indicators, found valid by the ACSPCQD
Expert Panel (quality indicator 28 and 29). The
present figures are listed in Table II, illustrating
that the second highest postoperative complication
rate, 40%, was recorded after double bypass in
unresectable carcinoma. Combined with Figure 2,
illustrating that survival for metastatic pancreatic ade-
nocarcinoma was 5.2 (3.1–8.2) months, this informa-
tion puts focus on an obvious staging problem: In
9 (60%) patients, of those found unresectable during
laparotomy, preoperative radiology did not recognize
distant metastasis. Adequate palliation should have
been offered these patients by endoscopic stenting
[30]. Postoperative recovery is protracted in this
group [31]: preoperative level of quality of life was
regained 12 weeks after surgery. Failed preoperative
staging have thus forced unresectable patients to
spend more than half of their residual lifetime on
unnecessary postoperative recovery. The most dra-
matic quality failure in this series is the intraoperative

injury of mesenteric vessels, resulting in death 4 days
later. This case is included in Table III, listing avoid-
able negative outcome. During the failure analysis, the
authors concluded that closer cooperation with the
liver transplantation team should focus on early dis-
section of the superior mesenteric artery/celiac trunk,
if this is mandatory during a debulking procedure.
This can almost always be performed without long-
lasting ischemia of abdominal organs, which was the
main reason for intractable postoperative problems in
the present case.
The best outcome for patients with any of the

malignant tumors in the present cohort is early,
radical surgical removal, that is, before spread of
tumor cells, as illustrated by the survival curve for
R0N0 resected adenocarcinoma (Figure 2). Several
quality indicators are focused on the diagnostic pro-
cess, one of them, applicable to the whole preoperative
work-up, is time,aspublishedby theACSPCQDExpert
Panel (quality indicator 26) [7]: if a patient is to receive
treatment, thenthetimefromdiagnosis tosurgeryorfirst
treatment should be less than 2 months. The local limit
for this timeinterval is3weeks.Thepresentdatasupport
a defined time limit as a valid quality indicator, and
surgical delay should be as close to zero as possible.
But accuracy requirements must also be taken care of
during a fast preoperative investigation.
Histological documentation of cancer was lacking

in 12.6% of those discharged with the diagnosis of
unresectable pancreatic cancer. These patients may
receive incorrect prognostic information, and even
wrong treatment. In one of these patients, referred
to the authors’ clinic for a second opinion, the primary
diagnosis of an unresectable locally advanced pancre-
atic tumor was revised to a pseudoaneurysm, second-
ary to pancreatitis (Table III). The present data also
underline the risk of misdiagnosis when applying
radiological follow-up for cystic lesions. In the two
cases of misconceived serous cystic neoplasms/pseu-
docysts/branch duct IPMN (intraductal papillary
mucinous neoplasm), diagnostic delay resulted in
unresectable pancreatic carcinoma. But also the
opposite problem is illustrated by the patient with
AIP, undergoing total pancreatectomy. The accuracy
of the preoperative workup has to be improved.
Preoperative analysis of IgG4 level and EUS-
guided biopsy should always be performed [32,33]
in advance of surgical resection of a pancreatic focus,
possible caused by AIP. But sensitivity and specificity
are limited, and resection of some benign lesions is
still accepted in most pancreatic centers [18,34,35].
Removal of the malignant tumor is the greatest

available benefit of treatment, recently documented
also in a comprehensive report 5736 cases who under-
went an oncologic resection compared with 31,399
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who did not [36]. The main question, generated from
this observational study, is how outcome can be
improved for the 143 patients with unresectablemalig-
nant tumors.There isevidencethatpatientswith locally
advanced disease might benefit from neoadjuvant
chemotherapy or upfront surgery, when the risk of
R1 resection seems higher. But in the neoadjuvant
protocols more than 50% of included patients lost
the possible benefit of anR0/R1 resection, that is, never
became resectable. This underlines the need of pro-
spective investigation of both alternatives, as the post-
operative complications rates after pancreatic surgery
[37] are improving. The benefit of FOLFIRINOX
should also be further investigated, particularly the
downstaging capacity in metastatic disease.

Declaration of interest: The authors report no
conflict of interest. The authors alone are responsible
for the content and writing of the paper.
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