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Abstract
Context: Pancreatic ductal adenocarcinoma is the fourth leading cause of cancer-related mortality.
It has an extremely poor prognosis and prolonged survival is achieved only by resection with
macroscopic tumor clearance. Locally advanced pancreatic adenocarcinoma is characterized by the
abutment or invasion of major vascular structures preventing surgeons from achieving optimal R0
resection.
Aims: We report a case of 52 years old patient with locally advanced, unresectable pancreatic ductal
adenocarcinoma. The patient was treated initially with neoadjuvant chemotherapy and subsequent
radical surgery. An objective response was obtained and the patient’s health improved.
Conclusion: Patients with locally advanced/unresectable tumors should be included in neoadjuvant
protocols and subsequently be reevaluated for resection, which is possible in a relevant number of
patients.
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Introduction
Pancreatic Ductal Adenocarcinoma (PDA) remains as one of the most devastating human
cancers, with an overall 5-year survival of <5% [1]. It has an extremely poor prognosis and prolonged
survival is achieved only by resection with macroscopic tumor clearance [2].
Pancreatic tumors can be classified as resectable (stage I or II), locally advanced defined as
an unresectable tumor with no evidence of distant metastasis (stage III), or metastatic (stage IV).
However, with recent advances in pancreatic imaging and surgical techniques, a distinct subset
of tumors is emerging that blurs the distinction between resectable and locally advanced disease:
tumors of ‘borderline resectability [3].
There is a strong rationale for a neoadjuvant approach, since a relevant percentage of pancreatic
cancer patients present with non-metastatic but locally advanced disease and microscopic
incomplete resections are common [2]. Therefore, in patients with locally advanced pancreatic
adenocarcinoma, neoadjuvant treatment has been proposed as a way to decrease tumor burden and
downstage tumors [4].
We report our first locally advanced, unresectable PDA case treated initially with neoadjuvant
chemotherapy and subsequent radical surgery.

Case Presentation
A 52-year-old man presented to us with a history of epigastric pain and weight loss. This pain
was accompanied by a history of dyspepsia and progressively increasing jaundice with clay-colored
stools. There was no history of fever or pruritus.
On physical examination, there was evidence for icterus without any palpable neck
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Figure 1: Abdominal CT at the time of diagnosis.

Figure 2: Control CT after neoadjuvant therapy.

lymphadenopathy. The gallbladder was not palpable and no evidence
was found for ascites or peripheral edema.

alive 19 months after diagnosis. Follow-up CT-scan did not identify
local or distant recurrences.

Laboratory results demonstrated a cholestatic pattern; bilirubin
86.1 µmol/L (reference: range: 0 µmol/L to 17 µmol/L), alkaline
phosphatase 448 IU/L (reference: range: 40 IU/L to 120 IU/L), and
GGT 552 IU/L (reference: range: 0 IU/L to 150 IU/L). CA19-9 was
17.8 UI/ml (reference: range: 0 U/ml to 35 U/ml), ACE was 15.3 ug/L
(reference: range: 0 ug/L to 4.5 ug/L).

Discussion
Pancreatic ductal adenocarcinoma is the fourth leading cause
of cancer-related mortality [5], and is associated with an extremely
poor prognosis, reflected by a median survival of 5-8 months and a 5
year survival probability of less than 5% when all stages are combined
[5,6].

Abdominal and chest computed tomography scan confirmed the
presence of solid tumor at the pancreatic head. The axial diameter of
the tumor was 4 cm. Unfortunately, it was not possible to perform
a needle biopsy due to technical difficulties. However, images were
analyzed by a group of expert radiologists and evaluated with a
multidisciplinary team composed of oncologists, gastroenterologists
and surgeons, who agreed in the diagnosis of pancreatic cancer.

At the time of diagnosis, tumors are classified according to
radiological findings: the improvement of helical dual phase scanning
sensitivity and surgeons experience has advanced the classification
from resectable and unresectable to resectable, borderline and
unresectable [3,7]. Locally Advanced Pancreatic Adenocarcinoma
(LAPA), comprising both borderline and unresectable tumors,
is characterized by the abutment or invasion of major vascular
structures preventing surgeons from achieving optimal R0 resection.
The criteria used to define resectability, especially the definitions of
BR and UR disease, seem to differ among practitioners [8,9].

This tumor was classified as resectable on CT-scan in the absence
of contact with the main peripancreatic vessels to a ‘‘significant extent’’
(superior than 180_) and obvious signs for peritoneal carcinomatosis
or other distant metastases (Figure 1).

Locally advanced, unresectable PDA was defined as the presence
of PDA with an encasement (tumor involvement, >180° of the
circumference of the vessel) of one or more of the following vessels:
Superior Mesenteric Artery (SMA), celiac trunk, aorta, inferior vena
cava, portal vein, or Superior Mesenteric Vein (SMV); presence of
thrombosis of the portomesenteric venous system was considered as
unresectable disease as well.

The patient underwent primary explorative laparotomy which
revealed a pancreatic node compatible with a pancreatic tumor
encasing the porto-splenic confluence (arrow) and attachment to
the HA (arrowhead) Therefore, the tumor was not resected. The
patient was treated by palliative surgical procedures: a biliodigestive
anastomosis with cholecystectomy and relief of jaundice was achieved.
Lymph node biopsy of the hepatic artery was made. Pathology
revealed a well differentiated pancreatic-type adenocarcinoma. The
patient then commenced chemotherapy with gemcitabine (1,000
gm/m2) in combination with cisplatin (50 mg/m2) every two weeks.
He completed three cycles of chemotherapy. During chemotherapy,
cross sectional imaging suggested partial tumor regression with no
evidence of metastatic disease (Figure 2). Six months after the initial
diagnosis the patient underwent surgery with curative intent in the
form of a Whipple procedure. He had an uneventful recovery period.
The whole pancreatic specimen was sent for pathological
examination. Macroscopically, there was no evidence of tumor.

Borderline resectable tumor was defined as PDA with an abutment
(tumor involvement, <180° of the circumference vessel) of the SMV
or portal vein and of the SMA or hepatic artery. Short-segment
encasement/occlusion of the SMV or portal vein amenable to vascular
resection and reconstruction was considered as borderline resectable
disease as well [10]. The designation of borderline resectable tumors
has emerged to describe a subpopulation of potentially resectable
tumors. The National Comprehensive Cancer Network (NCCN) has
defined this subgroup as locally advanced, resectable tumors. These
patients are at a high risk for margin positive resection with initial
surgery [11,12].

Histopathological analysis of the specimen demonstrated
moderately differentiated pancreatic adenocarcinoma with extensive
signs of regression, with multiple microscopic infiltrative foci.
Surgical margins were free of disease.

In fact, patients with borderline resectable tumors treated with
surgical resection alone can be expected to have a higher rate of local
and systemic disease recurrence and worse survival compared with
patients who presented with initially resectable disease [11].

The general condition of the patient remains stable and he is still

Treatment of LAPA has been challenging. Operation without
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preoperative therapy frequently results in explorative laparotomy
alone or pancreatic resection with microscopic or macroscopic
residual disease all of which do not seem to provide any survival
benefit [13].

treatment plus resection [4].
Gillen S et al. reviewed studies concerning the effects of
neoadjuvant therapy on tumor response, toxicity, resection, and
survival percentages in pancreatic cancer. The most important
findings was that in the group of resectable tumor patients, resection
and survival rates after neoadjuvant therapy were similar to the ones
observed in primarily resected tumor that are treated by adjuvant
therapy. Thus, in this group of patients, the current data did not
point to an obvious advantage of neoadjuvant therapy. In contrast, in
patients initially staged locally advanced/unresectable, approximately
one third of the patients could be resected following neoadjuvant
therapy with comparable survival rates as patients who were staged as
resectable before treatment [2].

Surgical resection with negative margins (R0) continues to be the
only opportunity for cure [14]. It is necessary to ensure long-term
survival. Thus, patients diagnosed with LAPA are likely to be spared
from surgery; rapid disease progression and poor clinical status
means patients undergo exclusively medical treatment with poor
survival rates [10,15,16].
However, patients diagnosed with non-metastatic LAPA
with a good clinical status are likely to undergo chemoradiation
[17]. Although it is impossible for patients with arterial adhesion/
invasion to undergo resection, venous involvement proved not to be
a contraindication to resection [18,19]. Thus, despite low resection
rates, several reports showed interesting results on overall survival
after pancreaticoduodenectomy for LAPA [20].

As of now, the available data strongly suggest that patients
with locally advanced/unresectable tumors should be included in
neoadjuvant protocols and subsequently be reevaluated for resection,
which is possible in a relevant number of patients [2].

Conclusion

The role of neoadjuvant therapy in LAPA is a highly debated topic
[8,9]. This modality of treatment may allow tumor downsizing, reduce
the incidence of positive resection margins, delivery of treatment
to intact well-vascularized tissues, and higher rates of treatment
completion. Also, it facilitates selection for surgery of patients with
favorable tumor behavior. Patients who do not develop progressive
disease prior to rescue surgery or patients with significant downsize
response may have a better prognosis, and moreover, those with
poor tumor biology are selected out via disease progression, thereby
avoiding the morbidity of futile surgery [21].

Surgical resection after downstaging of locally advanced and
borderline resectable pancreatic cancer should be offered to all
surgically fit patients without an increased postoperative mortality/
morbidity. Patients resected after neoadjuvant treatment have at least
the same survival rate of patients with resectable disease who undergo
primary resection.
Our initial experience in this case with locally advanced,
unresectable PDA treated with neoadjuvant chemoradiation is
encouraging. In this case, these results are consistent with the
published literature, suggesting a clear benefit in terms of curative
surgical resection. At this time our center is actively enrolling more
patients to be considered for this modality of treatment.

A systematic review analyzed the role of neoadjuvant
chemoradiotherapy for the treatment of both resectable and initially
labeled as unresectable pancreatic cancer. This study demonstrated
that patients with unresectable pancreatic cancer who underwent
neoadjuvant chemoradiotherapy achieved comparable 1-year
survival as those with initially resectable disease; 40% of borderline or
unresectable cases were ultimately resected. Also, it was not associated
with a statistically significant increase in the rate of pancreatic fistula
or overall complications in the chemoradiation group [11,22].
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