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Pancreati c cancer remains 
a devastati ng diagnosis 
and the management 
of pati ents is facilitated 
by the coordinated 
eff orts of specialists in 
gastroenterology, radiology, 
oncology, and oncologic 
surgery.

Abstract
Pancreatic cancer is a 

common gastrointestinal 
malignancy, and is often 
associated with a poor 
prognosis. Challenges to 
effective screening for 
pancreatic cancer include low 
disease prevalence and high cost 
of screening modalities such 
as endoscopic ultrasound and 
cross-sectional imaging. Further, 
most patients are asymptomatic 
during the early course of 
disease, which often leads to 
delay in diagnosis. Treatment 
options include surgery, 
chemotherapy, and palliative 
care.

Introducti on
Pancreatic cancer is the second 

most common gastrointestinal 
malignancy in the United States. 
Approximately 53,000 people will be 
diagnosed with pancreatic cancer this 
year.1

Interestingly, it is more common 
in African-Americans, slightly more 
common in men, and is usually a 
disease of older adults.1 Despite its 
relative low incidence compared to 
other more common malignancies 
(prostate, lung, colorectal, etc), 
pancreatic cancer represents the 
fourth leading cause of death in 
men and women. Cigarette smoking 
appears to be one of the strongest 
risk factors, and is likely associated 
with as many as one quarter of all 
pancreatic tumors.2 Diabetes mellitus 
is also suspected to play a role in the 
development of pancreatic cancer, 

though the precise mechanism by 
which this occurs is not clearly 
established.3 Patients with type 
2 diabetes often have years or 
decades of insulin resistance with 
compensatory hyperinsulinemia. 
The mitogenic properties of insulin 
may explain the association between 
type 2 diabetes and many types of 
malignancy. Other known risk factors 
for pancreatic cancer include alcohol 
use, obesity, and various genetic 
syndromes, although these account 
for less than 10% of all pancreatic 
cancer. Concomitant risk factors are 
felt to be synergistic.2

In general, the prognosis for 
pancreatic cancer is poor. The 
overall one- and fi ve-year mortality 
rates are 24% and 6%, respectively.1 
Approximately 80% of patients 
have regional spread or metastatic 
disease at the time of diagnosis. This 
highlights the need for improved 
screening modalities, early detection, 
accurate pre-operative staging, and 
improved treatment options. 

Pancreati c Adenocarcinoma 
The term “pancreatic cancer” is 

typically used to refer to pancreatic 
adenocarcinoma. There are other 
types of pancreatic cancer, but this 
review will focus on discussion 
of pancreatic adenocarcinoma. 
More than 95% of malignant 
neoplasms of the pancreas arise 
from the exocrine portions of the 
gland (ductal and acinar cells), and 
demonstrate features consistent with 
adenocarcinoma.4

Patients with pancreatic cancer 
who have two fi rst-degree relatives 
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with a history of pancreatic cancer meet criteria for 
familial pancreatic cancer.5 Though hereditary causes 
account for only approximately one tenth of pancreatic 
cancers, it is important to identify those patients with 
higher risk due to genetic mutations early in order 
to determine appropriate screening and surveillance 
strategies. Patients with BRCA2 gene mutations 
account for the highest proportion of known causes of 
inherited pancreatic cancer.6 Another common etiology 
of hereditary pancreatitis is an autosomal dominant 
mutation of the PRSS1 gene on chromosome 7.7 The 
cumulative risk for development of pancreatic cancer 
in these patients by age 75 is greater than 50%.7 Other 
genetic syndromes associated with elevated risk of 
pancreatic cancer include Peutz-Jeghers syndrome 
(STK11 gene mutation), familial atypical mole-malignant 
melanoma (FAMMM) syndrome (germline mutation in 
the P16 gene), hereditary nonpolyposis colorectal cancer 
(mutations in MLH1, MSH2, MSH6, PMS2, or the EPCAM 
gene), and mutations in PALB2.8 

Challenges to effective screening for pancreatic 
cancer include low disease prevalence and cost of 
screening modalities such as endoscopic ultrasound and 
cross-sectional imaging. Current medical practice relies 
on family history as the primary assessment of risk for 
pancreatic cancer. 

Patients who carry a known genetic mutation that 
increases risk for pancreatic cancer and have a family 
history (as above) that meets criteria for pancreatic 
cancer screening should be enrolled in a screening 
program. This includes endoscopic ultrasound and/or 
magnetic resonance cholangiopancreatography (MRCP), 
though there is no consensus regarding initiation of 
screening. Those who meet criteria should be screened 
every 6 months with MRI or EUS on an alternating 
schedule. Many practitioners start screening at age 40-
50 in accordance with recommendations by the CAPS 
consortium.5 However, the American Gastroenterological 
Association (AGA) recommends screening patients with 
hereditary pancreatitis at age 35, and in other familial 
pancreatic cancer syndromes, 10 years prior to the age of 
the index case.9 

Autopsy data show that approximately 60-70% of 
tumors are located in the head of the pancreas, 5-10% 
in the body, and 10-15% in the tail.10 At diagnosis, the 
average size of pancreatic cancers located in the head of 
the pancreas is approximately 3 cm, while those in the 
body or tail are approximately 6 cm. This is explained 
by the earlier development of signs and symptoms in 

proximal tumors related to obstruction of the common 
bile duct and pancreatic duct. Distal cancers in the body 
and tail of the pancreas have a higher propensity for 
extra-pancreatic extension into retroperitoneal tissues, 
and vasculature such as the portal vein and superior 
mesenteric artery and vein. Other sites of invasion with 
extra-pancreatic extension include the spleen, stomach, 
colon (transverse colon or splenic flexure), and the left 
adrenal gland. In more advanced disease, common sites 
of distant metastases include lymph nodes, liver, and 
peritoneum. Less common sites of metastases are lung 
and bone.2 

Common Presentation
Unfortunately, most patients do not note symptoms 

during the early course of their disease, which often 
delays diagnosis. Jaundice is one of the main presenting 
symptoms, especially with pancreatic head tumors. Some 
patients present with pancreatic exocrine insufficiency, 
which can manifest as a wide spectrum of symptoms, 
including steatorrhea (fatty, frothy, loose, greasy, foul-
smelling stools), malabsorption, weight loss, abdominal 
discomfort, and abdominal bloating. Yet others can 
present with dull, nonspecific pain, which usually 
occurs as a result of tumor invasion of celiac or superior 
mesenteric arterial plexus. Other common clinical 
manifestations of pancreatic cancer include nausea, 
anorexia, weight loss, and new-onset diabetes mellitus. 

Diagnosis
Routine lab tests are usually non-specific, though 

elevated liver tests may suggest biliary obstruction. Serum 
amylase and lipase levels are occasionally elevated.

Serum markers have some utility in the evaluation 
of pancreatic cancer, though they are not routinely 
used for screening purposes. Cancer-associated antigen 
19-9 (CA 19) is the most well-known and likely the 
most useful. It serves as an adjunct in diagnosis, and 
in monitoring response to treatment.11, 12 However, it 
should be noted that false-positive results (high values 
of CA 19-9 in the absence of malignancy) can be seen 
with cholestasis related to non-malignant obstruction 
(ie choledocholithiasis, cholangitis, and chronic 
pancreatitis.13 

Radiologic Imaging
Though many patients presenting with jaundice 

often undergo trans-abdominal ultrasound as part of the 
initial evaluation for jaundice, MRI of the pancreas (with 
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MRCP) or CT of the pancreas (pancreatic protocol CT) 
are the preferred radiologic modalities to identify and 
help stage pancreatic cancer, with MRI being preferred to 
CT (Figure 1). 

CT is associated with a high degree of accuracy in 
defining unresectable pancreatic cancer, for which the 
criteria is met with any one of the following: distant 
metastases (liver, peritoneum, etc), and certain arterial/
vascular involvement (celiac axis or superior mesenteric 
artery, or occlusion of the portal vein or superior 
mesenteric vein) which may be institution-specific.14 
Advantages of magnetic resonance imaging (with MRCP) 
include lack of radiation and iodine-free contrast. Cost 

and limited availability are the main limitations to MRI/
MRCP.15

Positron emission tomography (PET) combined with 
CT is not useful as a primary diagnostic imaging study for 
pancreatic cancer due to lack of anatomic detail. However, 
PET/CT may be useful in assessing tumor recurrence after 
resection, or after neoadjuvant chemotherapy, and can be 
helpful in identifying sites of distant metastases.

Endoscopic Imaging
Endoscopic ultrasound (EUS) is felt to be the most 

accurate test for the diagnosis of pancreatic cancer.16 It 
has been shown to have a higher sensitivity and specificity 

Figure 1. MRI abdomen showing pancreatic 
head mass (red arrow). Adjacent to the 
mass is a dilated pancreatic duct. 

Figure 2. EUS-guided fine-needle aspiration 
with a 22-gauge needle (yellow arrow points 
to the needle) of the same pancreatic head 
tumor via transduodenal approach. The tip 
of the needle is seen inside the mass.
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for detecting pancreatic masses than CT, although 
there have been no prospective head-to-head studies 
comparing the two modalities.16 The ability to add fine 
needle aspiration (FNA) cytology to EUS increases the 
specificity of detecting pancreatic cancer, compared to 
imaging studies (Figure 2).

The caveat, however, is that EUS has a high level 
of operator dependence, and requires significant 
experience. Therefore, this study is best when performed 
at a high volume center.17 

Endoscopic retrograde cholangiopancreatography 
(ERCP) allows for radiographic visualization of the 
biliary and pancreatic ducts via X-ray. However, ERCP 
should be reserved for therapeutic treatment of ductal 
obstruction and not used as the sole tool to evaluate for 
pancreatic cancer. ERCP does allow for tissue sampling 
as well as interventions such as biliary or pancreatic 
stenting, if necessary.15, 18 A “double duct” sign, which 
represents simultaneous dilatation of the common 
bile duct and pancreatic duct due to obstruction, is 
a worrisome finding seen on ERCP (and on imaging 
studies such as CT or MRI) as it can represent 
obstruction due to pancreatic cancer. When this “double 
duct” sign is seen, it is of paramount importance to 
evaluate for pancreatic cancer before being complacent 
with other diagnostic possibilities.   

Staging of Pancreatic Cancer
The American Joint Committee on Cancer (AJCC) 

staging system was recently 
revised in July 2017, and is 
shown in Table 1.19

Once the diagnosis of 
pancreatic cancer has been 
made, staging can include CT or 
MRI of the chest, abdomen, and 
pelvis with IV contrast. EUS is 
also very important not only for 
tissue acquisition for diagnosis, 
but for staging as well.

With staging, patients 
are often placed into one of 
four distinct groups, which 
determines treatment plan. 
Patients in the first group are 
those with stage 1 (clearly 
resectable) disease, and should 
be referred as soon as possible 
to a surgeon, to determine if 

they are candidates for resection based on other medical 
comorbidities. The second group includes those with 
“borderline resectable” disease; these patients are more 
likely to derive benefit from neoadjuvant chemoradiation. 
Third, we include those with locally advanced 
disease, without metastases, but are still unresectable. 
These patients may be candidates for neoadjuvant 
chemoradiation, and potentially surgery after successful 
downstaging. The fourth and final group is comprised of 
patients with metastatic disease, who do not benefit from 
surgical resection. Treatment for this group of patients 
includes chemotherapy and palliative care.

Approximately 1 in 4 patients with CT-demonstrated 
localized pancreatic cancer are found to have metastatic 
disease at laparoscopy.20, 21 As a result, staging diagnostic 
laparoscopy is recommended (to identify small lesions 
with visual inspection that may be missed on imaging 
studies) in most patients prior to surgical exploration.6, 22

Treatment Options
Surgery

Surgery is the only treatment modality for pancreatic 
cancer that is potentially curative.23 Unfortunately, as 
mentioned above, only 15-20% of patients are candidates 
for pancreatectomy, due to the high proportion 
of advanced disease at presentation. An absolute 
contraindication to surgery is extra-pancreatic disease. 
Vascular involvement is a relative contraindication – in 
some cases, vascular resection and reconstruction are 
performed with good success. 

Table 1. TNM Pancreatic Cancer Staging (American Joint Committee on Cancer.)
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Routine pre-operative ERCP and biliary duct stenting 
to relieve jaundice has not been shown to improve 
outcomes, and is not currently recommended in patients 
with resectable tumors.24 Patients for whom pre-operative 
ERCP may be appropriate include those with an expected 
delay in surgery, and those receiving neoadjuvant therapy. 
In patients with comorbidities that preclude surgery, 
ERCP with biliary stenting (with expandable metal stents) 
is an excellent palliative option. 

The most common surgical procedure for pancreatic 
cancer localized to the head or uncinate region or both 
is pancreaticoduodenectomy, commonly referred to as 
the Whipple procedure. This involves en bloc removal of 
the head of the pancreas and duodenum, distal common 
bile duct, and proximal jejunum. A pancreaticojejunal 
anastomosis is also established. The mortality rate 
with the Whipple procedure has improved significantly 
and is now less than 3% when performed at a center 
of excellence for pancreatic surgery.25 Patients with 
tumors localized to the body and or tail who are surgical 
candidates typically undergo distal pancreatectomy and 
splenectomy. 

Predictors of better outcomes after surgery include 
tumor size < 3 cm, lack of lymph node metastases, 
negative resection margins, well-differentiated tumors, 
and intra-operative blood loss of < 750 mL.26

Still, prognosis for pancreatic cancer remains poor, 
even after potentially curative surgery. The five-year 
survival rate after resection remains approximately 25%, 
similar to that of 30 years ago.1

Adjuvant and Neoadjuvant Therapy
Neoadjuvant therapy is defined as treatment 

(chemotherapy and/or radiation) administered prior 
to surgery. Potential benefits include early therapy to 
decrease the likelihood of distant disease and tumor 
downstaging to optimize surgical resection. One concern 
with neoadjuvant therapy is the possibility that during 
therapy, the cancer may progress from potentially 
resectable to unresectable terminal cancer. It should also 
be noted that neoadjuvant therapy protocols tend to be 
institution-specific.

Adjuvant therapy is defined as treatment administered 
after surgery, with the goal of preventing recurrence. 
Recurrence of pancreatic cancer typically manifests as 
distant metastatic disease, and isolated local tumor bed 
recurrence only occurs 10-15% of the time. Though 
current guidelines from the National Cancer Center 
Network recommend adjuvant therapy, its value has been 
questioned.12

Chemotherapy for metastatic disease is not curative. 
Further, the potential for toxic side effects is significant. 
Current recommendations for treatment of patients with 
metastatic disease include combination therapy with 
FOLFIRINOX (folinic acid, fluorouracil, irinotecan, 
oxaliplatin) or gemcitabine plus nab-paclitaxel or 
gemcitabine alone (based on the patient’s performance 
status).12 Response to treatment is assessed with serial 
imaging studies, serum markers (such as CA19-9), and 
changes in tumor-related symptoms. 

Locally advanced pancreatic cancer may be treated 
with stereotactic body radiation therapy (SBRT), a form 
of radiation therapy that involves high-dose targeted 
radiation over a short time course – usually three to 
five days.12 This usually requires EUS-guided placement 
of fiducial markers at the site of the tumor. Common 
treatment-related toxicities include fatigue, nausea, 
and less common risks are gastrointestinal bleeding and 
perforation. 

A new ablation therapy for locally advanced 
pancreatic cancer is irreversible electroporation (IRE). 
It achieves soft tissue ablation with short (70 to 90 
microseconds), high voltage (3,000 volts) pulses causing 
cell membrane perforation, electrolyte instability with 
disruption of cellular homeostasis, and apoptosis.27 It 
is unique in that it does not cause coagulative necrosis, 
such as in radiation therapy, but immune-mediated cell 
death. A major advantage is that surrounding structures 
and vasculature are not injured.27 Though not a 
standard-of-care practice at this time, with further 
research, IRE may serve as a useful adjunct in the 
optimal treatment of pancreatic cancer.

Palliative Care
Patients with unresectable disease often have 

significant jaundice and duodenal obstruction. These 
patients benefit greatly from either endoscopic biliary 
or duodenal stenting. Endoscopy is associated with a 
high success rate of palliation, as well as low procedure-
related morbidity and mortality. 

Pain in patients with unresectable pancreatic cancer 
can be difficult to manage. These patients should be 
referred for EUS-guided celiac plexus neurolysis given 
the high-success rate of 70-80% reduction in pain 
post-procedure.28 Patients who are deemed non-
treatment candidates or who do not wish to pursue 
treatment should be referred to hospice. Finally, several 
nonprofit organizations are useful resources for patients 

May June 2018.indd  234 7/16/2018  1:41:15 PM



                                                     Missouri Medicine | May/June 2018 | 115:3 | 235  

sciENcE oF MEdiciNE | FEatUrE sEriEs

with pancreatic cancer as well as for their families. One 
such organization is PANCAN, the Pancreatic Cancer 
Action Network. 

Summary
•	 Pancreatic cancer is the second most common 

gastrointestinal malignancy in the United States, 
and carries a poor prognosis, with overall one- 
and five-year mortality rates of 24% and 6%, 
respectively.

•	 Risk factors include older age, cigarette smoking, 
type 2 diabetes mellitus, and various genetic 
syndromes. 

•	 Endoscopic ultrasound (EUS) is felt to be the 
most accurate test for the diagnosis of pancreatic 
cancer. It has been shown to have a higher 
sensitivity and specificity for detecting pancreatic 
masses than CT.

•	 Patients with stage 1 disease should be referred 
promptly for evaluation for surgical resection, 
as surgery is the only treatment modality for 
pancreatic cancer that is potentially curative 

•	 Surgery, chemotherapy, radiation therapy, and 
other modalities of treatment are best decided 
after discussions with the patient, at a high 
volume referral center with a multi-disciplinary 
approach.

•	 Patients with advanced disease should be referred 
for palliative chemotherapy and/or hospice.
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