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T
he American Cancer Society esti-
mated 43,920 cases of pancre-
atic cancer, with approximately 
37,390 deaths, in the United States 

in 2012. It remains the fourth leading cause 
of cancer-related deaths.1 The age-adjusted 
annual incidence rates of pancreatic can-
cer in men and women have been slowly 
increasing, but it remains an uncommon 
cancer. Although there is an equal preva-
lence in both sexes, there is a slightly higher 
occurrence in black persons compared with 
white persons.2 More than 90% of these 
cancers are pancreatic ductal adenocarci-
nomas, which are the focus of this review.3 

Risk Factors
There are several risk factors associated 
with the development of pancreatic ductal 
adenocarcinoma3-5 (Table 16). Although the 
risk from smoking is relatively low com-
pared with other risks, based on the current 
smoking prevalence rates, 25% to 30% of all 
pancreatic cancer is attributable to tobacco 
exposure. In familial pancreatic cancer, 
two or more first-degree relatives have  

pancreatic cancer in the absence of other 
cancer syndromes or other known genetic 
defects. In contrast, the very high-risk 
genetic and familial syndromes are rare, 
ranging from one in 280,000 persons 
for Peutz-Jeghers syndrome to 1% of the 
Ashkenazi Jewish population for BRCA1 
and BRCA2. Therefore, these syndromes 
account for 10% or less of pancreatic 
cancers.4 

Screening and Primary Prevention
The U.S. Preventive Services Task Force 
recommends against routine screening for 
pancreatic cancer in asymptomatic adults 
who are at average risk because of lack of 
mortality benefit.7 However, it may be rea-
sonable to consider screening persons at 
high risk of developing pancreatic ductal 
adenocarcinomas, such as persons from 
families with known genetic defects predis-
posing them to pancreatic cancer or with 
familial pancreatic cancer. Expert opinion 
recommends screening and surveillance 
with computed tomography (CT) or endo-
scopic ultrasonography.8
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Diagnosis
DIFFERENTIAL DIAGNOSIS

The differential diagnosis of suspected 
pancreatic cancer is broad given the wide 
range of nonspecific symptoms. Possibilities 
include, but are not limited to, cholangitis, 
cholecystitis, cholelithiasis, choledocholi-
thiasis, choledochal cysts, duodenal or gas-
tric ulcers, gastritis, pancreatitis, abdominal 
aortic aneurysm, lymphomas, and primary 
or secondary cancers of the biliary tree, liver, 
pancreas, stomach, or intestine.

CLINICAL EXAMINATION

Initial presenting symptoms may vary accord-
ing to tumor location9 (Table 210). More than 
90% of these cancers are ductal adenocarci-
nomas, with more than two-thirds occurring 
in the head of the pancreas.3 Abdominal pain, 
jaundice, pruritus, dark urine, and acholic 
stools may be presenting symptoms as a result 
of obstruction within the biliary tree.11 Non-
specific findings from cancers of the pancre-
atic body or tail include unexplained weight 
loss, anorexia, early satiety, dyspepsia, nausea, 
and depression.9 Also, a sudden onset of atyp-
ical type 2 diabetes mellitus that is difficult to 
control in a thin patient 50 years or older sug-
gests pancreatic cancer.12

Physical examination findings for pancreatic 
cancer are also variable. Patients may present 
in early stages with normal examination find-
ings or in advanced stages with manifestations 
of liver involvement such as abdominal tender-
ness, jaundice, and cachexia. A nontender, dis-
tended, palpable gallbladder in a patient with 
jaundice (Courvoisier sign) is 83% to 90% spe-
cific, but is only 26% to 55% sensitive for a bili-
ary obstruction from malignancy.11 Advanced 
pancreatic cancer, like other abdominal malignancies, can 
be associated with recurring superficial thrombophlebitis 
(Trousseau sign) or left supraclavicular lymphadenopathy 
(Virchow node). Subcutaneous areas of nodular fat necrosis 
(pancreatic panniculitis) may be evident in rare cases.13

DIAGNOSTIC TESTS

For many patients presenting with the common symp-
toms of pancreatic cancer, abdominal ultrasonography 
is a reasonable first imaging test. However, if ultraso-
nography is not diagnostic or pancreatic cancer is highly 
suggested by findings on the clinical examination, then 

pancreas protocol CT is the standard for diagnosis and 
staging.14,15 Pancreas protocol CT involves triphasic (i.e., 
arterial, late, and venous phases) cross-sectional imaging 
that allows for enhancement between the parenchyma 
and adenocarcinoma.

If CT is not possible because of lack of availability or 
allergy to contrast media, magnetic resonance imaging 
with contrast media can be used to diagnose and stage 
pancreatic cancer. Magnetic resonance imaging, as well 
as magnetic resonance cholangiopancreatography, can 
be performed as an adjunct to CT in detecting extrapan-
creatic disease.3

Table 2. Prevalence of Pancreatic Cancer Symptoms

Symptoms Patients (%) Symptoms Patients (%)

Cancer in the head of the 
pancreas 

Cancer in the body and tail of the 
pancreas 

Weight loss 92 Unexplained weight loss 100

Jaundice 82 Pain 87

Abdominal pain 72 Nausea 43

Anorexia 64 Weakness 42

Dark urine 63 Vomiting 37

Acholic stool 62 Anorexia 33

Nausea 45 Constipation 27

Vomiting 37 Food intolerance 7

Weakness 35 Jaundice 7

Adapted with permission from DiMagno EP. Cancer of the pancreas and biliary tract. 
In: Winawer SJ, ed. Management of Gastrointestinal Diseases. New York, NY: Gower 
Medical Publishing; 1992:28.9. Copyright Elsevier.

Table 1. Risk Factors for Pancreatic Cancer

Low increase (less than fivefold 
increase in risk)

Alcohol use (≥ four drinks per day)

Body mass index (≥ 30 kg per m2)

BRCA1 gene carrier

Chlorinated hydrocarbon exposure

Diabetes mellitus (type 2 for ≥ five 
years)

Familial adenomatous polyposis

Family history of pancreatic cancer in 
one first-degree relative

Hereditary nonpolyposis colorectal 
cancer

Polycyclic aromatic hydrocarbon 
exposure

Tobacco use 

Moderate increase (five- to  
10-fold increase in risk)

BRCA2 gene carrier

Chronic pancreatitis

Cystic fibrosis

Family history of pancreatic cancer 
in two first-degree relatives

High increase (more than a  
10-fold increase in risk)

Familial atypical multiple mole 
melanoma

Family history of pancreatic cancer 
in at least three first-, second-, 
or third-degree relatives

Hereditary pancreatitis

Peutz-Jeghers syndrome

Adapted with permission from BMJ Publishing Group Limited. Brand RE, Lerch MM, 
Rubinstein WS, et al.; Participants of the Fourth International Symposium of Inherited 
Diseases of the Pancreas. Advances in counseling and surveillance of patients at risk 
for pancreatic cancer. Gut. 2007;56(10):1461.



Pancreatic Cancer

628  American Family Physician www.aafp.org/afp	 Volume 89, Number 8 ◆ April 15, 2014

If a pancreatic mass is identified, subsequent endo-
scopic ultrasonography and fine-needle aspiration are 
indicated. Pancreatic cysts identified on imaging also 
require endoscopic ultrasonography and fine-needle 
aspiration. Concerning cystic lesions of the pancreas 
include serous cystadenoma, mucinous cystic neo-
plasm, cyst-like dilatations of the pancreatic duct such 
as intraductal papillary mucinous neoplasm, cystic 
degenerations or necrosis, cystic endocrine tumor, and 
ductal adenocarcinoma.16 If no mass is identified on  
cross-sectional imaging and no evidence of metastatic 
disease is present, further endoscopic ultrasonography, 
endoscopic retrograde cholangiopancreatography, mag-
netic resonance imaging, or magnetic resonance cholan-
giopancreatography is indicated.3 

The most common serum tumor marker used for 
pancreatic ductal adenocarcinomas is cancer antigen 
19-9, which is expressed in pancreatic and hepatobiliary 
disease. In symptomatic patients, it can help confirm 
the diagnosis and predict prognosis and recurrence 
after resection.3 However, cancer antigen 19-9 is not 
tumor-specific; therefore, it is not a sufficient individual 
screening tool for asymptomatic patients. Cancer anti-
gen 19-9 has a limited sensitivity of 50% to 75% and 

specificity of 80% to 85%; it cannot distinguish between 
cancer and chronic pancreatitis and possibly other dis-
ease states with chronic inflammation.17

A diagnostic algorithm for patients with suspected 
pancreatic cancer is provided in Figure 1.3

Staging
Detection of pancreatic cancer at an early stage is critical 
to curative treatment. Once a mass is identified and fine-
needle aspiration confirms the diagnosis, endoscopic 
ultrasonography can determine tumor size and extent 
of lymph node metastases, and assess for portal venous 
system involvement to complete staging.3 In addition to 
endoscopic ultrasonography, chest CT and serum liver 
enzyme tests are useful to determine if a patient is a can-
didate for surgery.3 Diagnostic staging laparoscopy can be 
considered for detection of occult peritoneal metastases. 
Table 3 lists the American Joint Committee on Cancer 
staging classification for pancreatic tumors, with data on 
pancreatic cancer distribution by stage and survival.18,19 
A multidisciplinary team with expertise in surgery, diag-
nostic imaging, pathology, interventional endoscopy, and 
medical and radiation oncology is highly recommended 
to determine which patients are candidates for surgery.3 

Diagnosis of Suspected Pancreatic Cancer

Figure 1. Diagnostic algorithm for suspected pancreatic cancer. 

Adapted with permission from the NCCN clinical practice guideline in oncology (NCCN Guidelines®) for pancreatic adenocarcinoma V.1.2014. http://www.
nccn.org/professionals/physician_gls/pdf/pancreatic.pdf [subscription required]. Accessed February 25, 2014. © 2014 National Comprehensive Cancer Net-
work, Inc. All rights reserved. The NCCN Guidelines® and illustrations herein may not be reproduced in any form for any purpose without the express writ-
ten permission of the NCCN. To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org. NATIONAL COMPREHENSIVE 
CANCER NETWORK®, NCCN®, NCCN GUIDELINES®, and all other NCCN Content are trademarks owned by the National Comprehensive Cancer Network, Inc.

Suspect pancreatic cancer

Pancreatic protocol computed tomography 
or magnetic resonance imaging

Lesion in pancreas No lesion in pancreas

No metastatic disease

Multidisciplinary review*

Consider endoscopic 
ultrasonography†

Liver function tests

Chest imaging

Metastatic disease

Biopsy confirmation 
of metastatic site

Metastatic disease

Biopsy confirmation of 
metastatic site

Endoscopic ultrasonography†

No metastatic disease

Liver function tests

Chest imaging

Endoscopic ultrasonography† and/or magnetic 
resonance imaging/magnetic resonance cholangio-
pancreatography or endoscopic retrograde 
cholangiopancreatography as clinically indicated

*—Multidisciplinary review should ideally involve expertise from diagnostic imaging, interventional endoscopy, medical oncology, radiation oncology, 
surgery, and pathology.
†—Endoscopic ultrasonography–guided fine-needle aspiration if clinically indicated.
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Treatment
RESECTABLE LESIONS

Surgical resection is the only potentially curative treat-
ment for pancreatic ductal adenocarcinomas. Approxi-
mately 15% to 20% of patients have resectable disease, 
but less than 20% of patients who undergo surgery sur-
vive five years.3 The decision on resectability requires a 
multidisciplinary consultation, and distinction should 
be made between tumors that are resectable, borderline 
resectable, or unresectable (locally advanced and meta-
static).20 An expert consensus group has developed cri-
teria to define tumor resectability, thereby identifying 
patients who will benefit from surgery (Table 4).3,21

Although immediate postoperative mor-
tality is less than 5%, the median survival 
is about 12 to 19 months.3 Studies support 
the recommendation that pancreatic resec-
tions should be performed at high-volume 
institutions, generally those that complete 
at least 15 pancreatic resections annually.22-26 
Higher-volume centers have reported 
decreased mortality rates, shorter hospital 
stay, and lower overall cost compared with 
low-volume institutions.3

The classic surgery for resection of a 
carcinoma of the head of the pancreas is a 
pancreaticoduodenectomy, also known as a 
Whipple procedure. In this surgery, the gall-
bladder, common bile duct, second portion of 
the duodenum, and the head of the pancreas 
are resected with the postpyloric duodenum 
(pylorus-preserving pancreaticoduodenec-
tomy), or the resection is continued proxi-
mally to include the distal stomach (classic 
pancreaticoduodenectomy). No differences 
in morbidity, mortality, or survival between 
the two procedures have been found.27

Tumors involving the body or tail of the 
pancreas are rarely resectable. They are 
usually advanced at diagnosis and cause 
symptoms late in their development. For 
resectable lesions, the surgery performed 
is typically a distal pancreatectomy with or 
without splenectomy. Negative margin sta-
tus, tumor DNA content, tumor size, and 
absence of lymph node metastasis are the 
strongest prognostic indicators for long-
term survival.3

There is no standard for providing adju-
vant treatment of pancreatic ductal ade-
nocarcinomas postoperatively. Adjuvant 

chemotherapy with gemcitabine (Gemzar) or fluoroura-
cil/leucovorin improves survival by two to three months 
compared with observation alone, which can also be 
combined with gemcitabine- or fluoropyrimidine-based 
chemoradiation.3,28-30 

UNRESECTABLE LESIONS

More than 80% of patients present with disease that is not 
surgically resectable. Although a histologic diagnosis is 
not necessary before surgery, it is required for treatment 
of locally advanced, unresectable, or metastatic disease. 
Some studies have addressed the use of chemoradiation 
with or without chemotherapy to convert unresectable 

Table 3. Tumor, Node, Metastasis Staging Classification 
for Pancreatic Cancer

Stage Classifications
Clinical 
classification

Stage 
distribution at 
diagnosis* (%)

Five-year 
relative 
survival (%)

0 Tis, N0, M0 Localized within 
pancreas, 
resectable

8 21.5

IA T1, N0, M0 Localized within 
pancreas, 
resectable

14

IB T2, N0, M0 Localized within 
pancreas, 
resectable

12

IIA T3, N0, M0 Locally invasive, 
resectable

27 7

IIB T1, N1, M0 

T2, N1, M0 

T3, N1, M0

Locally invasive, 
resectable

5

III T4, any N, M0 Locally advanced, 
unresectable

3

IV Any T, any N, 
M1

Metastatic 53 1.9

Tumor: TX = primary tumor cannot be assessed; T0 = no evidence of primary tumor; 
Tis = carcinoma in situ; T1 = tumor limited to the pancreas, 2 cm or less in greatest 
dimension; T2 = tumor limited to the pancreas, more than 2 cm in greatest dimension; 
T3 = tumor extends beyond the pancreas but without involvement of the celiac axis 
or the superior mesenteric artery; T4 = tumor involves the celiac axis or the superior 
mesenteric artery (unresectable primary tumor).

Regional lymph nodes: NX = regional lymph nodes cannot be assessed; N0 = no 
regional lymph node metastasis; N1 = regional lymph node metastasis.

Distant metastasis: M0 = no distant metastasis; M1 = distant metastasis.

*—12% are unstaged at time of diagnosis. 

Adapted with permission from Edge SB, American Joint Committee on Cancer. AJCC 
Cancer Staging Manual. 7th ed. New York, NY: Springer; 2010:293-294, with addi-
tional information from reference 19. 
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disease status to resectable. Postresection, these patients 
have survival rates similar to those with disease initially 
determined to be resectable.3

LOCALLY ADVANCED LESIONS AND METASTASIS

The primary goals of treatment for advanced pancre-
atic cancers are palliation and improved survival. In 
some patients who have good performance status (i.e., 
adequate nutrition and pain control and patent biliary 
stent), some effect on survival may be achieved.

The National Comprehensive Cancer Network 
recommends systemic chemotherapy followed by 
consolidation chemoradiation therapy as a treatment 
option. Concurrent administration of gemcitabine or 
continuous fluorouracil with radiation is an acceptable 
regimen.3 A new chemotherapeutic agent, irinotecan 
(Camptosar), can be used for patients with metastatic 
pancreatic adenocarcinoma to improve progression-free 

and overall survival.31 Recent studies have 
also evaluated combination chemoradiation 
therapy with FOLFIRINOX (fluorouracil/
leucovorin/oxaliplatin/irinoecan), showing 
improvements in medial progression-free 
and medial overall survival rates compared 
with gemcitabine alone.30,32 However, the 
toxicity profile of irinotecan may limit its use. 

For patients with locally advanced lesions 
or metastasis, the National Comprehensive 
Cancer Network panel recommends gem-
citabine monotherapy because it may relieve 
symptoms.3 It also provides clinical benefit 
and modest survival benefit (two to three 
months).30-33 Second-line therapy involves 
combinations of gemcitabine with other 
agents such as fluorouracil, cisplatin, and 
oxaliplatin (Eloxatin).3

Intensity-modulated radiotherapy and 
stereotactic body radiotherapy are two tech-
niques of radiation therapy aimed at increas-
ing the dose to the tumor while sparing 
radiation to nearby healthy tissue. However, 
there is no established standard dosage of 
radiation regimen for either of these tech-
niques.34 The decision on whether to choose 
up-front chemoradiation or induction 
chemotherapy followed by consolidation 
chemoradiation should be based on disease 
response and patient tolerance. Three phase 
II trials have assessed up-front chemoradia-
tion in locally advanced cancer with median 
survival rates ranging from 8.2 to 9 months.3

Because the most recent phase III trials improve sur-
vival by only several months (PRODIGE 4/ACCORD 11 
median overall survival of 10.5 months vs. 6.9 months),35  
the treatment of advanced disease remains controver-
sial. Management of pancreatic ductal adenocarcinomas 
should be approached from a multidisciplinary stance, 
with consideration of enrollment in clinical studies, and 
with goals of care and palliation routinely reassessed.

PALLIATIVE CARE

Palliative care for patients with locally advanced and 
metastatic disease should address symptoms from biliary 
obstruction, gastric outlet obstruction, cancer-related 
pain, malnutrition, thromboembolic disease, and depres-
sion. Pain intensity should be quantified and reassessed at 
specific intervals to determine effectiveness of therapies.36 

Early referral to hospice for appropriate patients is impor-
tant, while they can best benefit from these services.

Table 4. Criteria for Determining Pancreatic Tumor 
Resectability

Localized and resectable 

No distant metastases

No radiographic evidence of 
SMV or portal vein distortion

Clear fat planes around the 
celiac axis, hepatic artery,  
and SMA

Borderline resectable

No distant metastases

Venous involvement of the 
SMV or portal vein with 
distortion or narrowing of the 
vein or occlusion of the vein 
with suitable vessel proximal 
and distal, allowing for safe 
resection and replacement 

Gastroduodenal artery 
encasement up to the hepatic 
artery with short segment 
encasement or direct abutment 
of the hepatic artery, without 
extension to the celiac axis

Tumor abutment of the SMA not 
to exceed greater than 180 
degrees of the circumference 
of the vessel wall

Unresectable

Head

Distant metastases

Greater than 180 degrees SMA 
encasement, any celiac abutment

Unreconstructable SMV/portal 
occlusion

Aortic or inferior vena cava invasion 
or encasement

Body

Distant metastases

SMA or celiac encasement greater 
than 180 degrees

Unreconstructable SMV/portal 
occlusion

Aortic invasion

Tail

Distant metastases

SMA or celiac encasement greater 
than 180 degrees

Nodal status

Metastases to lymph nodes beyond 
the field of resection should be 
considered unresectable

SMA = superior mesenteric artery; SMV = superior mesenteric vein.

Adapted with permission from the NCCN clinical practice guideline in oncology 
(NCCN Guidelines®) for pancreatic adenocarcinoma V.1.2014. http://www.nccn.org/ 
professionals/physician_gls/pdf/pancreatic.pdf [subscription required]. Accessed 
February 25, 2014. © 2014 National Comprehensive Cancer Network, Inc. All rights 
reserved. The NCCN Guidelines® and illustrations herein may not be reproduced in any 
form for any purpose without the express written permission of the NCCN. To view 
the most recent and complete version of the NCCN Guidelines, go online to NCCN.
org. NATIONAL COMPREHENSIVE CANCER NETWORK®, NCCN®, NCCN GUIDELINES®, 
and all other NCCN Content are trademarks owned by the National Comprehensive 
Cancer Network, Inc. Additional information from reference 21.
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An estimated 65% to 75% of patients with pancreatic 
cancer develop biliary obstruction.37 An endoscopic bili-
ary stent is the preferred treatment, with metal stents 
having a lower risk of recurrent biliary obstruction com-
pared with plastic stents.38

Approximately 10% to 25% of patients with pancreatic 
cancer have symptomatic gastric outlet obstruction.37 

For patients with a short life expectancy or poor per-
formance status, an enteral stent can be placed. Patients 
with a life expectancy longer than three to six months 
can receive an open or laparoscopic gastrojejunostomy 
with or without a jejunostomy tube, but an enteral stent 
is also an option.39,40 

For exocrine pancreatic insufficiency, oral pancreatic 
enzyme replacement is recommended.41 Monitoring 
body weight is the most important clinical parameter to 
follow when treating pancreatic exocrine insufficiency.3

To prevent recurrent thromboembolic disease, low-
molecular-weight heparin is preferred over warfarin 
(Coumadin).3,42 Finally, depression should be addressed 
for patients, families, and caregivers. Chaplaincy ser-
vices should be offered to patients whose spirituality and 
religion play an important role.43

Surveillance
Data on surveillance for patients with resected pancre-
atic cancer are limited. Expert consensus recommends  
history and physical examination every three to six 
months for two years, then annually.44 Monitoring for 
recurrence with cancer antigen 19-9 levels, CT, and 
endoscopic ultrasonography every three to six months 
can also be considered, although there is limited evi-
dence showing that earlier treatment leads to improved 
patient outcomes.45

Data Sources: Published literature on this topic was identified by using 
PubMed (1995 through January 2012), the Cochrane Database of Sys-
tematic Reviews, U.S. Preventive Services Task Force, Clinical Evidence, 
Essential Evidence Plus, and the National Guideline Clearinghouse  
database. Keywords for search included pancreatic cancer, pancreatic 
cancer diagnosis, and pancreatic cancer treatment. In addition, we 
searched for guidelines and systematic reviews related to the diagnosis 
and management of pancreatic cancer. All guidelines were reviewed for 
evidence of potential conflict, which might influence the recommenda-
tion as well as the use of an evidence-based approach. Search dates: 
January 2013, and January 31, 2014. 
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