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Abstract
This review focused in the perioperative management 
of patients with pancreatic cancer in order to improve 
the outcome of the disease. We consider that the most 
controversial points in pancreatic cancer management 
are jaundice management, vascular resection and neo-
adjuvant therapy. Preoperative biliary drainage is rec-
ommended only in patients with severe jaundice, as it 
can lead to infectious cholangitis, pancreatitis and delay 
in resection, which can lead to tumor progression. The 
development of a phase Ⅲ clinical trial is mandatory to 
clarify the role of neo-adjuvant radiochemotherapy in 
pancreatic adenocarcinoma. Venous resection does not 
adversely affect postoperative mortality and morbid-
ity, therefore, the need for venous resection should not 

be a contraindication to surgical resection in selected 
patients. The data on arterial resection alone, or com-
bined with vascular resection at the time of pancreatec-
tomy are more heterogeneous, thus, patient age and 
comorbidity should be evaluated before a decision on 
operability is made. In patients undergoing R0 resec-
tion, arterial resection can also be performed.
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Core tip: The pancreatic cancer is one of the most 
virulent malignancies. The review is focused in the 
different perioperative management of the patients with 
pancreatic cancer in order to improve the outcome of 
the disease.
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INTRODUCTION
Approximately 45000 people will develop exocrine pan-
creatic cancer in 2013 in the United States. A high per-
centage (85%) of  diagnosed cases will die which shows 
the virulent nature of  this malignancy[1]. Surgical resec-
tion offers the only chance of  cure.

Unfortunately, the vast majority of  patients are diag-
nosed with locally advanced unresectable or metastatic 
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disease. Up to 15%-20% of  patients are eligible for initial 
resection[2]. Furthermore, even for those undergoing 
complete resection (R0) the prognosis is poor, because 
most of  these patients will eventually relapse and die of  
their disease.

Reported five-year survival rates following pancreati-
coduodenectomy for node-negative and node-positive 
disease are 25%-30% and 10%, respectively[3].

There are many interesting factors in the periopera-
tive management of  pancreatic cancer which could result 
in an improvement in the long-term outcome of  this ag-
gressive disease, such as intraoperative radiation therapy, 
standard or extended lymphadenectomy and adjuvant 
chemotherapy. However, we consider that the most con-
troversial points nowadays are jaundice management, 
vascular resection and neo-adjuvant therapy.

PREOPERATIVE DRAINAGE IN 
JAUNDICED PATIENTS
The most frequent location of  pancreatic cancer is the 
head of  the pancreas; therefore, obstructive jaundice is a 
common presenting symptom. Pre-operative biliary drain-
age has been used to provisionally resolve the obstruction 
and may reverse the dysfunction resulting in obstruction 
of  biliary flow. In recent years, this issue has been con-
troversial. However, there is insufficient evidence on this 
therapeutic option. Several positive outcomes were ob-
served after preoperative drainage in jaundiced patients: 
(1) higher postoperative morbi-mortality is associated 
with prolonged acute-phase response. More than 10 d of  
biliary tract obstruction was related to an increase in en-
dotoxin levels, and a positive acute-phase response peak[4]. 
After biliary drainage a transitory improvement in these 
alterations was observed, although values remained high 
1 wk post-drainage[5]; (2) malignant obstructive jaundice 
per se induces significant changes in food intake. Anorectic 
endocrine mediators, liver injury and biliary obstruction 
are related to protein-caloric malnutrition. This is a re-
versible situation. Nutritional markers improve after new 
bile flow into the duodenum[6]; (3) patients with biliary 
tract obstruction who require surgery often have protein 
calorie malnutrition, which is associated with increased 
peri-operative morbidity and mortality. Internal biliary 
drainage yields good results, and experimental studies 
have shown that it may improve nutritional status. The 
levels of  pre-albumin and transferrin improved 10 d after 
internal biliary drainage for both benign and malignant 
obstruction[7,8] as nutritional alterations in patients with 
obstructive jaundice were determined by the intensity of  
the biliary obstruction[5]; (4) fluid administration expands 
the extracellular water compartment before drainage, but 
fails to improve renal function after drainage. Definitive 
improvement in endocrine and renal function requires 
the restoration of  bile flow into the duodenum[9]; and (5) 
plasma levels of  atrial natriuretic peptide increase due to 
obstruction of  the biliary tree[10]. In these cases, this may 
reflect a subclinical myocardial dysfunction related to the 

severity of  jaundice. There is a measurable improvement 
in cardiac function after internal biliary drainage[11].

The safety of  routine pre-operative biliary drainage 
has not been established[12]. Pre-operative biliary drainage 
may increase the rate of  serious adverse events, such as 
a significant increase on the rate of  bile cultures positive 
for bacteria and significantly increase the probability of  
wound infection. In addition, bile cultures positive for 
bacteria seem to adversely impact mortality and mor-
bidity after surgery in jaundiced patients[13]. In a large 
multicenter randomized trial comparing early surgery vs 
preoperative biliary drainage followed by surgery in pa-
tients with cancer of  the pancreas head, the rates of  seri-
ous complications were 39% (37 of  96 patients) in the 
early surgery group and 74% (75 of  106 patients) in the 
patients submitted to preoperative biliary drainage (P ≤ 
0.001)[14]. A follow-up report from the same trial showed 
that there was a significant delay in time to surgery (1 
wk vs 5 wk), but no influence on survival rate[15]. While 
there was an increase in overall infectious complications 
following surgery in the stented group, the detrimental 
effects of  pre-operative biliary stenting were likely limited 
to those with subsequent bacterial colonization of  the 
biliary tree due to stent placement[16].

The rapid and direct scheduling for surgery may limit 
the number of  interventions and thus decrease costs and 
potential procedure-related complications. Siddiqui et al[17] 
observed immediate complications such as post-operative 
endoscopic retrograde cholangiopancreatography pan-
creatitis (n = 14), stent migration (n = 3), and duodenal 
perforation (n = 3), as well as long-term complications 
included stent migration (n = 9) and hepatic abscess (n = 
1). Fourteen patients (5.8%) experienced stent occlusion 
at an average of  6.6 mo (range 1 to 20 mo) after surgery. 
A total of  144 out of  174 patients (83%) deemed to have 
resectable cancer at the time of  diagnosis subsequently 
underwent curative surgery. Due to disease progression 
or the discovery of  metastasis after neo-adjuvant therapy, 
only 22 of  67 patients (33%) with borderline-resectable 
cancer underwent curative surgery.

The pre-operative placement of  biliary stents in pa-
tients undergoing pancreatoduodenectomy significantly 
increases blood loss, with non-significant increases in op-
erative time and peri-operative fluid resuscitation. In this 
cohort, these intra-operative considerations do not trans-
late into increased peri-operative morbidity and mortality, 
with the data overall showing negligible differences in im-
proved outcomes in stented patients. Consequently, pre-
operative biliary stents may complicate intra-operative 
surgical management[18].

NEO-ADJUVANT THERAPY IN 
PANCREATIC CANCER
The low rate of  resectability and the poor long-term out-
comes following pancreatoduodenectomy have led to the 
investigation of  pre-operative chemo-radiation therapy 
or a combination of  pre-operative and post-operative 
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therapies[19]. In this context, neo-adjuvant therapy is 
defined as any pre-operative therapy aiming to convert 
un-resectable to resectable tumors and/or to increase 
microscopic complete tumor resection rates[20]. Given 
this situation, the rationale for neo-adjuvant therapy in 
pancreatic cancer are as follows[21]: (1) the main objective 
is down-staging of  the tumor to increase the probability 
of  survival after an R0 resection; (2) a certain percentage 
of  potentially un-resectable tumors may be down-staged 
to enable surgical resection; (3) radiation therapy is more 
effective on well-oxygenated cells that have not been de-
vascularized by surgery; (4) pre-operative treatment may 
prevent implantation and dissemination of  tumor cells at 
laparotomy; (5) patients with metastatic disease on restag-
ing after neo-adjuvant therapy will not be subjected to 
unnecessary laparotomy; and (6) delayed post-operative 

recovery will not affect the delivery of  neo-adjuvant 
therapy.

Candidates for neo-adjuvant therapy are those with 
radiographically resectable and biopsy-proven pancre-
atic adenocarcinoma[22]. Numerous phase Ⅱ trials have 
been performed with encouraging results[23-25]. Although 
median survival durations from some uncontrolled trials 
showed that neo-adjuvant therapy compared favorably 
with modern adjuvant therapy approaches[24,26,27], whether 
pre-operative therapy is better than post-operative thera-
py is uncertain. No phase Ⅲ trial comparing neo-adjuvant 
and post-operative adjuvant therapy has been performed, 
however, there are many retrospective comparisons us-
ing the borderline resectable pancreatic cancer criteria[28] 
which favor neo-adjuvant therapy for these cancers that 
almost certainly would have had a positive resection mar-
gin if  surgery were performed first[29-31]. Moreover, such 
retrospective studies may have sample selection bias[32].

In this review we distinguish the results of  neo-adju-
vant therapy between patients with potentially resectable 
(Group 1) and borderline resectable pancreatic adeno-
carcinoma (Group 2). In fact, this is one of  the main 
limitations of  different meta-analyses, as the criteria for 
considering borderline carcinoma are heterogenous. The 
expert consensus statement was published in 2009[33]. The 
conclusions of  the three published meta-analyses (level 
of  evidence 1+ of  the SIGN related to neo-adjuvant 
therapy in pancreatic cancer are shown in Tables 1, 2 and 
3[34].

The methods data of  the three published meta-
analyses on neo-adjuvant therapy in pancreatic carcinoma 
(Table 1) are different. Gillen et al[2] included retrospective 
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Table 1  Methods data of the three published meta-analyses on neo-adjuvant therapy in pancreatic carcinoma  n  (%)

Year n Type study Mean age (yr) Chemotherapy
Agents regimen

Radiotherapy
Dose (Gy) IORT

Gillen et al[2] 80-09 111   78P-33R 62.5 107 (96.4) 5FU > GEM > Tax > Others   44S + 48C  104 (93.7) 24-63    13 (12.5)
Assifi et al[35] 93-10   14 14P-0R N/P  14 (100) GEM > 5FU     3S + 11C 12 (85) 30-50 0 (0)
Andriulli et al[36] 97-08   20 20P-0R 63.0  20 (100) GEM > Cis 13S + 7C 17 (85) 30-40 N/P

P: Prospective; R: Retrospective; 5FU: 5-fluor-uracil; GEM: Gemcitabine; Cis: Cisplatine; Tax: Taxanes; S: Single; C: Combined; IORT: Intraoperative 
radiotherapy; N/P: Not provided.

Table 2  Results of the three published meta-analyses on neo-adjuvant therapy in pancreatic carcinoma in terms of safety 
(postoperative morbidity and toxicity) and efficacy (response and resection)

Response (%) Resection (%)

Toxicity (%) Complete Partial Progression Resected R0 Mono Combined Postoperative morbidity 
(%)

Gillen et al[2] 01:26.3 3.6 30.6 20.9 73.6 60.4 80.9 66.2 26.7
02:31.3 4.8 30.2 20.8 33.2 26.2 27.3 33.0 39.1

Assifi et al[35] 1:37 0.8   9.5 17.0 65.8 55.9 N/P N/P N/P
02:46.2 4.0 31.8 21.8 31.6 19.6 N/P

Andriulli et al[36] 1:29 12 15.0 81.2 66.4 N/P N/P N/P
2:33 27 32.0 26.4 16.0 N/P

1: Group of patients with potentially resectable pancreatic adenocarcinoma; 2: Group of patients with borderline resectable pancreatic adenocarcinoma. 
Toxicity: Only grade 3 and 4; Resection R0: Complete resection of the tumor; Resection Mono: Single chemotherapy drug; Resection Combined: Combined 
chemotherapy drugs; N/P: Not provided.

Table 3  Results of the three published meta-analyses on neo-
adjuvant therapy in pancreatic carcinoma in terms of survival 
and mortality

Mean Survival Mortality Estimated survival (%)

(mo) (%) 1-yr 2-yr

Gillen et al[2] 01:23.3 3.9 77.9 47.4
02:20.5 7.1 79.8 50.1

Assifi et al[35] 01:15.1 N/P N/P N/P
02:11.2

Andriulli et al[36] 01:18.8 N/P 91.7 86.3
2:14 67.2 54.2

Referred only after surgical resection. 1: Group of patients with potentially 
resectable pancreatic adenocarcinoma; 2: Group of patients with borderline 
resectable pancreatic adenocarcinoma. N/P: Not provided.

Álamo JM et al . Improving outcomes in pancreatic cancer



14240 October 21, 2014|Volume 20|Issue 39|WJG|www.wjgnet.com

(two or more chemotherapeutic agents or radiotherapy). 
In spite of  the high estimated heterogeneity of  these 
results, toxicity was higher in the group of  patients who 
were borderline resectable than in those with potentially 
resectable pancreatic adenocarcinoma[2,35,36].

Postoperative morbidity was only reported by Gillen 
et al[2], and the results are comparable to others series[38,39]. 
In a systematic review reported by Laurence et al[40], neo-
adjuvant chemoradiotherapy was not associated with a 
statistically significant increase in the rate of  pancreatic 
fistula formation or total complications. One of  the 
most important aspects of  this review was the response 
and resection rate after neo-adjuvant therapy. A 30% 
response rate (complete and partial) in borderline resect-
able patients provides marginal support for the benefit of  
preoperative therapy.

The median survival of  patients with locally advanced 
unresectable pancreatic cancer is approximately 10 to 12 
mo. Interest in applying the principles of  neo-adjuvant 
or induction therapy to such patients is due to their poor 
prognosis and the potential for longer term survival if  
the disease can be resected. Both Gillen et al[2] and Andri-
ulli et al[36] calculated that the 1-year and 2-year estimated 
survival were 75% and 50%, respectively.

However, these data must be interpreted cautiously 
given the heterogeneous nature of  this group of  patients 
and their treatments. The influence of  preoperative 
therapy on patient survival remains uncertain. Whether 
the improved median survival times in resected patients 
can be ascribed to the chemoradiotherapy administered 
before surgery or to a better selection of  patients with 
non-progressive disease during the interval from diagno-
sis to completion of  chemoradiotherapy and restaging 
remains to be addressed in a properly designed random-
ized trial[36].

It is probable that if  pancreatic cancer can be com-
pletely resected, the best option is still surgical resection; 
neo-adjuvant therapy (chemotherapy or chemoradiother-
apy) should be given in those patients with doubtful R0 
resection, mostly locally advanced tumors, although this 
definition is not clearly defined.

VASCULAR RESECTION IN 
PANCREATODUODENECTOMY
The objective of  vascular resection in case of  vascular 
tumor invasion in pancreatic cancer is a potentially cura-
tive resection. Metastases must be the reference to per-
formance a venous or arterial resection, so we must not 
practice it if  there would be metastases in peritoneum or 
other organs. Venous invasion usually affects the superior 
mesenteric vein (SMV) or portal vein (PV), while hepatic 
artery (HA) the superior mesenteric artery (SMA) are the 
most affected arteries in pancreatic cancer. The indica-
tions and outcomes of  vascular resections in pancreatic 
cancer are still in continuous study.

The purpose of  vascular resection is, obviously, to in-
crease the possibility of  a curative R0 resection, because 

and prospective phase Ⅰ-Ⅱ trials, as well as cohort stud-
ies and case series during an interval of  29 years (from 
1980 to 2009) with an important variety of  neo-adjuvant 
regimens.

The authors consider that the heterogeneity of  the 
data is a limiting factor for extrapolation of  the results. 
However, this first meta-analysis concluded that patients 
with locally advanced/un-resectable tumors should be 
included in neo-adjuvant protocols and subsequently be 
re-evaluated for resection, which is possible in a relevant 
number of  patients. Moreover, in the group of  patients 
with resectable tumors, resection and survival rates after 
neo-adjuvant therapy were similar to those observed in 
primary resected tumors treated with adjuvant therapy. 
Thus, in this group of  patients, the current data do not 
demonstrate an obvious advantage of  neo-adjuvant 
therapy. The study designs provided by Assifi et al[35] and 
Andriulli et al[36] are less heterogeneous. The data collec-
tion was limited only to prospective phase Ⅱ trials inves-
tigating the effects of  neo-adjuvant therapy on patients 
with pancreatic cancer during a similar time period. The 
last study included patients receiving gemcitabine alone 
or in combination with other drugs and/or radiotherapy. 
The problem of  heterogeneity found in all meta-analyses 
was handled satisfactorily using the random effects model 
and a P < 0.10 in the Cochran Q test in the case of  Assifi 
et al[35]. Despite a rigorous selection of  studies, Andriulli 
et al[36] found significant heterogeneity which may indicate 
that the evidence was biased, confounded or inconsis-
tent. Two factors which could, at least partly, explain the 
heterogeneity were identified. First, the patients’ initial 
disease stage (resectable vs un-resectable) and, second, the 
study design. We think that one of  the main limitations 
of  the meta-analyses was the definition of  unresect-
ability and borderline resectability. These terms were not 
consistent between the studies, or clearly described in 
the manuscripts. Although the definitions have recently 
undergone standardization[33], the majority of  studies ana-
lyzed preceded the adaption of  such definitions or they 
were not utilized by the authors.

A recent meta-analysis of  prospective studies pub-
lished by Festa et al[37] involving patients who received 
chemotherapy with or without radiotherapy which was 
given before surgery to patients with borderline resect-
able cancer, estimated that the surgically explored and 
resection rate was higher in patients who received pre-
operative treatment with gemcitabine. Promising results 
in retrospective studies have been reported with neo-
adjuvant FOLFIRINOX in borderline resectable pancre-
atic adenocarcinoma followed by radiation[25]. We have 
assessed the results of  the meta-analyses in terms of  
safety (toxicity of  the neo-adjuvant regimen and postop-
erative morbidity), efficacy (response and resection rate), 
survival and mortality (Tables 2 and 3). Toxicity data were 
not available in all the studies revised in the three meta-
analyses.

However, these studies agree on the increasing inci-
dence of  grade 3-4 toxicity with the combined therapy 
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a complete resection is the most important prognostic 
factor that influences long time survival. This is the rea-
son why obtaining tumor-free resection margins must be 
the most important objective during vascular resection in 
pancreatitis ic cancer. In our experience, we have operat-
ed on 22 patients with pancreatic cancer including vascu-
lar resection:5 with arterial and 17 with venous resection 
(2005-2013). The mortality associated with the procedure 
was 36.4% (8 patients), and 6 surviving patients showed 
tumor recurrence (27.3%). The 5-year survival rate was 
36.4% (range 1-96 mo, median 54 mo).

Arterial resection
The narrowing or vessel encasement of  SMA, HA or ce-
liac trunk (CT) observed on CT scan[41] or intraoperatively 
is usually due to a locally advanced tumor, but sometimes, 
this narrowing is secondary to a peri-tumour fibrosis, and 
this fact is most of  times very difficult to define before 
or during surgical procedure. Furthermore, if  we are sure 
that this arterial invasion indicates unresectability is in or-
der to technical aspects and prognosis, highly debatable.

There are some doubts about arterial infiltration: (1) is 
arterial invasion result of  an advanced carcinoma or is be-
cause of  cancer location, near of  these important vessels? 
(2) Is it supposed the finding of  arterial infiltration the 
patient is in stage Ⅳ situation? (3) Do arterial resections 
influence in complications and mortality after pancreatic 
resection? Several articles show similar long-term survival 
in patients with arterial invasion compared with patients 
without vascular invasion. The fact that microscopy 
showed that vascular tumor invasion is an adverse fac-
tor has been changed by these studies[42-44]. This could be 
explained because the most important factor in survival 
in patients with pancreatic carcinoma is the presence of  
metastases in peritoneum or other organs. Yekebas et al[45] 
showed that arterial resection can be a safely procedure in 
cases with secure vascular invasion, being morbidity and 
mortality rates comparable to pancreatectomies without 
arterial resection. In this article, vascular resection did not 
influence in survival after surgery. When potentially cura-
tive pancreatectomy is performed, 2- and 5-year survival 
rates in patients with vascular invasion are 35% and 15%, 
respectively, the same rates that patients without arterial 
invasion. The median survival after pancreatectomy with 
arterial resection is 6 and 39 mo, much longer than pan-
creatic cancer treated with chemotherapy or palliative sur-
gery. Although tumor arterial invasion of  more than 180º 
is considered the most important criterion for unresect-
able cancer in persons with pancreatic tumors according 
to updated guidelines[46], there is still insufficient data to 
assert this fact.

The advances in pancreatic surgery together with the 
poor survival of  patients who do not undergo surgical 
resection, have led to a debate regarding the importance 
of  arterial resection in patients without distant metastasis. 
There are some studies on pancreatectomy with arte-
rial resection in small series of  patients. These articles 
showed that overall survival in patients with arterial re-

section is significantly worse when compared with oper-
ated patients without arterial resection. Vascular invasion 
should be considered an indicator of  aggressive tumor 
biology, and it seems to be worse arterial than venous in-
vasion: when simultaneous venous and arterial resection 
was performed in some studies, patients with arterial had 
a higher risk of  R1 resection and more presence of  af-
fected nodes, so survival was reduced[47-49].

In the meta-analysis published by Mollberg et al[50] a 
significantly better survival was observed in patients with 
arterial resection compared with patients without tumor re-
section. The results of  these analyses should be interpreted 
very cautiously, as it was an uncontrolled study: patients 
without resection with more advanced tumors had a worse 
prognosis compared to patients who underwent pancreatic 
and arterial resection. This meta-analysis found that pa-
tients with arterial resection had more postoperative com-
plications and a worse long-term survival. The authors 
concluded that the need for arterial resection should be 
a contraindication to resectability. However, the survival 
benefit offered by pancreatectomy with arterial resection 
compared to palliative therapy without tumor resection 
could justify arterial resection in highly selected patients, 
only if  performed at specialized institutions.

Bachellier et al[51] showed that pancreatic resection 
with arterial resection for locally advanced pancreatic 
cancer can be performed safely with survival rates similar 
to patients with locally advanced pancreatic adenocarci-
noma without arterial resection (survival rates of  20% 
at 5 years). This study showed that perineural invasion, 
number of  resected lymph nodes (< 15 vs > 15), and 
arterial wall invasion were independent prognostic fac-
tors for overall survival. The authors recommended the 
following: (1) radiological arterial invasion should not be 
considered a contraindication to pancreatic resection if  
the patient undergoes R0 resection; (2) the specificity of  
CT scanning to predict histological arterial wall invasion 
is still low; (3) in the case of  radiological arterial inva-
sion the patient should be a candidate for neo-adjuvant 
treatment; (4) after neo-adjuvant therapy in the absence 
of  cancer progression an exploratory laparotomy should 
be performed to explore the resectability of  the tumor; 
(5) arterial resection should be performed if  the patient 
is undergoing R0 resection; and (6) pancreatic resection 
with arterial resection should be performed in specialized 
centers.

Bockhorn et al[52] reported a study of  eighteen patients 
who required reconstruction of  the HA, eight CT and 
three SMA. Fifteen patients also required resection of  
PV. Complications and mortality were significantly higher 
in patients with arterial resection than in patients without 
arterial resection (P = 0.031 and P = 0.037, respectively). 
Venous resection was an independent factor for morbid-
ity (P < 0.001). Median overall survival was the same for 
both groups (14.0 vs 15.8 mo; P = 0.152). This article 
concluded than, in selected patients, overall survival fol-
lowing arterial resection was similar to standard resection 
and better than palliative treatment.
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In conclusion, due to the doubtful data available, the 
operative and oncological results of  these patients should 
be documented in centralized patient registries in pro-
spective studies.

Venous resection
PV and SMV invasion is due to the location of  the tu-
mor, because this venous trunk is in the anatomic origin 
of  pancreatic cancer. For a long time, venous invasion 
was regarded a contraindication to resection  in pancre-
atic cancer. Today, there is controversy regarding arterial 
resection and whether pancreatic carcinoma with involve-
ment of  the  PV/SMV should be resected.

The first resection and reconstruction of  the PV/SMV 
during pancreatectomy were reported by Moore et al[53] 
(1951) and by Asada et al[54] (1963). In 1973, Fortner[55] 
proposed “regional pancreatectomy” which involved a 
systematic resection PV/SMV vessels and peripancreatic 
nodal and adipous tissue clearance, to increase the long-
term survival rate. This procedure showed no survival 
benefit and was associated with high morbidity[56,57]; thus, 
most authors regard tumor invasion of  the PV/SMV as a 
contraindication to curative pancreatic surgery.

However, several reports have confirmed that resec-
tion of  the PV/SMV can be performed with acceptable 
mortality, complications and survival rates, comparable 
to those observed in pancreatic surgery without venous 
resection[43,44,58,59]. On the other hand, some author have 
reported poor survival results after this surgical proce-
dure[60]. In general, the current opinion confirms the 
safety and feasibility of  this surgical techniques, with 
mortality rates about 0 to 7.7%, which are similar to ac-
cepted mortality for pancreatectomy without venous 
resection reported in some studies[61-63]. Also, morbidity 
rates are similar to pancreatic resections performed with-
out PV/SMV resections (16.7% to 54%)[64,65]. Reported  
5-year survival rate in patients with venous resections 
is not different those without PV/SMV reconstruction 
(9%-18%)[66].

Many studies uphold PV/SMV resection during pan-
creatoduodenectomy, although some studies report a low 
5-year survival rate because a venous infiltration leads to 
a more probability of  nodal spread[67]. In a retrospective 
review of  two prospective registers with 593 consecutive 
pancreatic resections for pancreatic cancer reported by 
Martin et al[68], 36 patients (18 men and 18 women, aged 
42-82 years) (6.1%) underwent vascular resection at the 
time of  pancreatectomy. Among them, 31 (88%) needed 
PV/SMV resection, 3 (8%) both arterial and venous re-
section; and 2 (6%) only arterial resection. The 90-d mor-
tality was 0% and morbidity was 35%. In control group 
rates were 2% and 39% respectively (P = 0.034). Median 
survival was 18 mo in the venous or arterial resection 
group, and 19 mo in the control group.

The current literature suggests that PV/SMV resec-
tion while pancreatic resections, is a safe and feasible 
surgical technique, but this procedure must be made only  
in experienced centers with acceptable morbidity and 

mortality rates. Complication rates are similar to observed 
for pancreatic resections without venous reconstruction. 
Only venous resections can make R0 pancreatectomies in 
some cancer, and this is, today, the only curative therapy 
in these patients.

In conclusion, pancreatectomy combined with ve-
nous resection should always be considered in cases of  
suspected tumor infiltration of  PV/SMV to obtain good 
resection margins, in the absence of  distant metastasis. 
R0 resection continues to be the ultimate goal for pa-
tients with pancreatic carcinoma, because this is the most 
important technique in improving survival, thus, venous 
involvement should not contraindicate pancreatic resec-
tion, especially when R0 margins are possible and when 
reasonable reconstructions can be performed.
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