
20 Volume 9 Issue 1 • March/April 2014

T
he cornerstone of pancreatic cancer
treatment is surgical resection, which can
be performed with low morbidity and
mortality in experienced centers. Since

longterm survival can only be achieved with R0
resections (tumour resected with negative margins)
[1], the goal of the surgical procedure is complete
tumour resection.
Increasing use of neoadjuvant chemotherapy
and/or chemoradiation combined with vascular
resection and reconstruction have allowed
potentially curative resection of tumours
previously considered unresectable. 

Such “borderline resectable” pancreatic cancers
are those that have portomesenteric venous with
hepatic and/or hepatic artery/coeliac trunk
involvement in such extent that resection might
still be technically feasible under skilled hands; yet,
they still carry a high risk of margin-positive
resection (R1/2) unless surgery is preceeded by
neoadjuvant therapy [2,3]. Aim of this review is to
present the current standard of care in the
management of such tumours in accordance to the
latest peer-reviewed guidelines, based on data
published by the current leading institutions in the
cure of this highly aggressive malignancy. 

Definitions
One of the earliest descriptions of “marginally
resectable” pancreatic cancer as defined by
radiographic criteria was by Mehta et al. in 2001.
Since then, two definitions have become
established in the literature: that of the MD
Anderson (MDACC) Group [4] and that of the
APHBA/SSO/SSAT in their Consensus Guidelines
[5], which have been incorporated into the NCCN
Guidelines for pancreatic cancer treatment [6]. A
comprehensive definition has recently been
proposed that is used in the Intergroup pilot study
of borderline resectable pancreatic cancer now
accruing (Alliance Trial A021101) [3]. 

This definition, while conceptually similar to the
one used by the MD Anderson group [4], is more
precise. It states that “borderline resectable
tumours meet any one or more of the following
radiographic criteria”: 

1. “An interface exists between tumour and the
SMV/portal vein measuring 180 degrees or
greater of the vessel wall circumference, and/or
reconstructable venous occlusion; 

2. an interface exists between tumour and the
SMA measuring less than 180 degrees of the
vessel wall circumference; 

3. a reconstructable, short-segment interface of
any degree exists between tumour and the
common hepatic artery; 

4. and/or an interface exists between tumour and
the celiac trunk measuring less than 180 degrees
of the vessel wall circumference”[2].

Treatment
The necessity of neoadjuvant therapy: A strong
rationale exists for the administration of
neoadjuvant chemotherapy and/or
chemoradiation [3]:
1. 20-30% of patients with potentially resectable

pancreatic cancers have radiographically occult
metastatic disease [7]. 

2. Chemotherapy and radiation may be more
effective on well-oxygenated tumour cells than
on those that have been devascularised by
resection. 

3. The risk of tumour cells shedding during surgical
manipulation also may be decreased if the
tumour has been pretreated. 

4. Perhaps the most compelling reason for treating
patients with neoadjuvant therapy is that the
treatment period offers a window for occult
metastatic disease to become detectable [8]. 

5. De novo resection of cancers that infiltrate to
the left-lateral aspect of the SMV/portal vein
have a high risk for margin-positive resection
and a particularly poor prognosis with or
without concomitant venous resection in the
absence of preoperative therapy.

6. 23-79% of patients enrolling in neoadjuvant
trials ultimately undergo surgical resection with
median overall survival rates as high as 34
months for resected patients.

The current neo-adjuvant protocols include 5-FU or
Gemcitabine monotherapies or their combinations
or FOLFIRINOX with or without external beam
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radiation. Objective radiographic
responses are rare and downstaging to
resectable tumours is exceedingly rare [3].
Nonetheless, a single retrospective study
showed that, up to 66% of patients may
undergo tumoour resection with a 95%
rate of R0 resection [9].

Staging Laparoscopy
It should always precede pancreatectomy
if CA 19–9 level is ≥150 U/ml and tumour
size ≥3 cm, since it may reveal occult
metastatic disease in 31% of patients.

Surgical resection 
Unfortunately, only 15%–20% of patients
are suitable candidates for surgery [15],
either due to locally advanced disease or
because of synchronous distant
metastases. Pancreatic tumour frequently
extends directly into the retroperitoneal
spaces and involves the superior
mesenteric vein–portal vein (SMV-PV)
[15]. In an effort to improve life
expectancy, in many centres a more
aggressive approach has been employed,
involving SMV-PV resection (VR) in view
to increase the curability of pancreatic
cancer [15]. 
Venous resection and reconstruction

should be performed for borderline
resectable tumours involving the
SMV/portal vein as long as “reasonable
venous inflow and outflow is present and
the surgeon feels that an R0 or R1
resection likely can be accomplished”
[10,15]. When such operations are
performed at high-volume institutions,
survival rates become similar to those for
patients undergoing
pancreaticoduodenectomy without
venous resection [11]. Despite apparent
intraoperative tumour adherence to the
vein, only 60- 70% of specimens will
show histopathologic evidence of venous
invasion11. Those that do, however, have
poorer prognosis [12].
Hepatic arterial resection and

reconstruction during
pancreaticoduodenectomy for borderline
resectable pancreatic cancer may be
reasonable in highly selected patients
treated at specialty centers experienced
in vascular reconstruction [6,15].
Resection of the SMA as part of a
pancreaticoduodenectomy, however, is
associated with high morbidity rates and

is thus not recommended [13,15].
Adequate regional lymphadenectomy

means at least 15 nodes harvested [6,15].
Lymphadenectomy should routinely
include periduodenal and peripancreatic
nodes as well as those to the right of the
hepatoduodenal ligament and the
superior mesenteric artery (SMA) and the
anterior and posterior
pancreaticoduodenal lymph nodes.
Prospective, randomised trials have
shown that extended lymphadenectomy
offers no survival benefit and may result
in lower quality of life than standard
lymphadenectomy [14].
The surgical margin most likely to be

positive is the SMA margin (the
retroperitoneal margin) [10]. NCCN
guidelines recommend “skeletonisation of
the SMA down to its adventitia
anteriorly, laterally, and posteriorly to
minimise the risk of a positive margin in
this location”[6]. 

Pancreatoduodenectomy with
portal vein/superior
mesenteric vein
reconstruction (PD-VR): 
The first case of pancreatectomy with VR
was reported by Moore et al. in 1951. In
recent years, VR can be safely performed
[15]. However, arterial resection in
pancreatectomy remains a challenging
procedure with significantly high
morbidity and mortality rates [13,15]. 
Although duration of Whipple’s

procedure along with vascular
reconstruction is longer and operative
blood loss is greater in such cases,
mortality and morbidity rates are
comparable between the two groups
(3.3% and 41.9% respectively) [15]. It is
reasonable to assume that as a surgeon’s
experience increases, operative time and
blood loss will likely decrease [6]. Results
from two prospective randomised studies
showed that the surgery group had
significantly better survival than the
palliative gastrobiliary bypass group or
radiochemotherapy group [15,16].
Furthermore, the overall survival did not
differ between operation with VR and
without [15]. As quoted by Tempero et al.
“this is consistent with the hypothesis
that tumour with portal vein adherence
or invasion may represent a function of
tumour location, and possibly tumour

size, rather than an indicator of aggressive
tumour biology” [6]. Moreover, as
Lygidakis et al. have marked, “tumour
extension to the SMV-PV does not
necessarily indicate tumour invasion” [16].
Perhaps remarkably, on the most recent
meta-analysis on SMV-PV reconstruction
for borderline pancreatic cancer [14],
histopathology evaluations revealed that
“a considerable percentage of patients
(43.1%) who underwent VR for pancreatic
cancer were found to have inflammatory
adhesions without cancer invasion”.
The depth of SMV-PV wall invasion is

an indicator of poor outcome after PD-
VR, since mesenteric vessels resected en
bloc with the lesion on macroscopic
grounds carry documented worse
prognosis if the vessel walls prov to be
infiltrated by malignancy rather than
having been thickened by the the
pericancerous fibrosis. However, it is
difficult to differentiate malignant from
inflammatory adherence of the SMV-PV
pre-operatively since detecting the
precise site of tumour infiltration is
only possible by histopathological
analysis [16].

Principles of surgical
technique
A thorough description of the current
surgical approach advocated by the
American College of Surgeons is the one
eloquently described by Weitz et.al, who
comment [18]: “In an effort to achieve
complete resection of a pancreatic head
cancer, resection of the portal vein, the
superior mesenteric vein, or both, needs
to be performed if there is suspected
invasion of the venous wall. To adhere to
the principles of oncologic surgery, this
resection should be performed without
violating the integrity of the tumour. The
key components of the technique are
early identification of the superior
mesenteric artery, which serves as a guide
throughout the resection, complete
mobilisation of the right hemicolon and
mesenteric root if necessary, and control
of all vascular structures, with resection
of the portal vein, pancreatic head, and
tumour as the last part of the resection
phase” [18]. A trial dissection along the
portal vein or shaving the tumour off the
portal vein during resection, with
separate resection and reconstruction of
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the involved part of the portal vein,
should be avoided at all costs; transecting
across tumour may result in a higher rate
of tumour recurrence” [18], Weitz et al
warned.

Management in high-volume
centres
As Evans et. Al [10] quoted: “the tide of
literature is moving in a direction
supporting better outcomes in higher-
volume centers for patients with
pancreatic cancer” [10]. That being said,
specifically addressing the issue of
vascular resection and reconstruction, it
remains to be proved if management in
such centres will ensure optimised results:
“venous involvement remains difficult to
ascertain in many patients, thus, if the
surgeon is unprepared for venous
involvement or is unfamiliar with the
techniques necessary to adequately treat
these patients, then substandard care will
result”. “In this situation, one of two
outcomes may occur: either the
resectable patient fails to get a
potentially therapeutic procedure
altogether or a technically inadequate
operation occurs, resulting in a grossly

positive margin or marked morbidity”.

Conclusions
Pancreatic tumour resection remains the
mainstay of therapy for physiologically and
surgically eligible patients [10]. “Coupled
with improvements in imaging, more
consistent classification schemes and the
use of nonsurgical adjuvant therapies”, the
major  achievements of our era in the
battle against pancreatic cancer have been
“extension of potentially curative resection
to those previously considered ineligible”
[10]. Evolution in therapy may have
improved survival by allowing treatment of
previously untreatable patients or by
downstaging patients with more advanced
disease such that their outcomes are
similar to disease at an earlier stage.
Several reports demonstrate equivalent

morbidity and mortality for patients
undergoing PD with or without vascular
resection [10]. It is important to note that
reports of vascular resection generally
come from larger or high-volume centers.
“Unlike extended lymphadenectomy
where no survival benefit exists, vascular
resection allows complete tumour
clearance (R0 resection) when this would

otherwise be precluded” [10]. 
In terms of surgical technique, “the key

to portal vein resection for advanced
pancreatic cancer is the superior
mesenteric artery” [18]. “Dissection on the
right and posterior aspect of this artery
guides the surgeon through the critical
part of the procedure and helps to
achieve a complete tumour resection
without violating the integrity of the
tumour” [18]. 
Based on all data available, PV/SMV

resection and reconstruction is the
current standard of care during a
pancreatoduodenectomy when there is a
reasonable expectation for an R0
resection. PD with portal venous
reconstruction is justified since it may
result in R0 resection and long-term
survival comparable to that obtained with
standard resection. 
All these remarkable achievements in

surgical approach and chemoradiation put
aside, overall improvements in survival have
remained elusive, unfortunately only
strengthening the notion that tumour
biology continues to be the most
significant factor influencing these patients'
outcomes. ●
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