Cancer of the Pancreas
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It is estimated that in 2007, 37,170 patients will be diagnosed with cancer of the
pancreas and 33,370 patients will die of this disease.’ The highly lethal nature of this
malignancy is largely related to the fact that most patients have advanced disease at
the time of diagnosis. An increased awareness of the early signs and symptoms of
cancer of the pancreas, coupled with a heightened clinical suspicion may improve our
ability to identify this disease at an earlier stage. This would expand our therapeutic
options and offer out patients a chance for better outcomes. For this reason, the

pancreas was chosen as the tumor site for inclusion in this annual report.

The Carolinas Medical Center Northeast Experience

Methods

The Carolinas Medical Center Northeast (CMC-NE Tumor Registry was
accessed for patients diagnosed with cancers arising in the pancreas from January

1999 to December 2006. Records
were reviewed for clinical parameters
such as age, gender, and tumor
histology. All tumors were staged
according to the 2002 American Joint
Ccz)mmittee on Cancer criteria. (Table
1)

The types of treatment and
patient outcomes were recorded.
Disease specific survival was
calculated according to the method of
Kaplan and Meier.?

Results

During the period January 1999
to December 2006, there were 164
patients diagnosed with pancreatic
cancer. This included 92 women and
72 men. The gender distribution for
each year of the study is shown in
Figure 1.

Table 1: American Joint Committee on Cancer Staging of

Pancreatic Cancer

Primary Tumor (T)

TX

Primary tumor cannot be assessed

T0 No evidence of the primary tumor

Tis Carcinoma in situ

Tl Tumor limited to the pancreas
<2cm in size

T2 Tumor limited to the pancreas
>2cm in size

T3 Tumor extends beyond pancreas
without SMA or celiac involvement

T4 Tumor invades SMA or celiac

Regional Nodes(N)

NX

Regional nodes cannot be assessed

NO

No regional nodes

N1

Regional nodal metastases

Distant Metastases(M)

Mx

Distant metastases cannot be
assessed

MO

No distant metastases

M1

Distant metastases present

Stage Grouping

Stage 0 Tis NO MO
Stage 1A T1 NO MO
Stage IB T2 NO MO
Stage I1A T3 NO MO
Stage 11B T1 N1 MO

T2 N1 MO

T3 N1 MO
Stage 11 T4 Any N MO
Stage IV Any T Any N M1
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occurred in the 70 to 79 age group where 53 patients (32%) were diagnosed. Sixty-nine
percent of cases were diagnosed between the ages of 50 and 79.

The stage distribution is depicted in Figure 2. Overall, there were 18 patients
(11%) with Stage | disease, 19 patients (11.6%) with Stage Il disease, 18 patients
(11%) with Stage lll disease, and 91 patients (55.5%) with Stage IV lesions. Staging
information was incomplete for 18 patients (0.1%).

Cancer related treatment varied. The largest group of patients received palliative
care only, (n=65, 36.5%). Forty-five patients (27.4%) received chemotherapy and 33
patients (20.1%) received a combination of chemotherapy and radiation. Nine patients
(5.5%) received radiation alone. Only 11 patients underwent surgery. This included

five patients who

received surgery,
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' Survival ranged

0 5 10 15 20 from O to 86 months. At

the time of last contact,
18 patients (11%) were
alive and 146 patients

(89%) had expired. Overall survival is shown in Figure 3. Six of the expired patients had
no evidence of cancer at their time of death. Six of the 18 living patients had no
evidence of disease at last contact while 11 were alive with active cancer. Disease
status was unknown for one patient. Survival by pathologic stage is demonstrated in
Figure 4. As expected, survival was better in patients with Stage | disease. For
patients with stage Ill tumors, a 30% survival was observed. This unexpectedly high
survival may be a reflection of the limited sample size as well as the heterogeneous



nature of this tumor population which included all histologic types. Disease specific

survival is shown in Figure 5.
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Figure 5: DISEASE SPECIFIC
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Discussion

Cancer of the pancreas remains a
lethal malignancy. This is largely due to
the fact that most patients are not
diagnosed until they have advanced or
metastatic disease. At CMC-NE, fifty-five
percent of the patients had distant
metastases present at the time of
diagnosis. This is very similar to the stage
distribution reported by the Surveillance,
Epidemiology, and End Results (SEER)
Program where 51% of patients had
distant disease. In this database, only
eight percent of patients had localized

disease. The overall 5-year relative survival rate for 1996-2003 from 17 SEER

geographic areas was 5.0%.*
reported in this series.

This is similar to the 2.5% disease specific survival



The incidence of pancreatic cancer was found to increase with age. The majority
of our cases occurred in the 50 to 79 year age group. Gold et.al. reported that 80% of
cases of pancreatic cancer occur between the ages of 60 and 80.° This is similar to our
experience. Pancreatic cancer has been reported to occur more frequently in males and
the incidence and mortality rates among African Americans of both genders are higher
than among Caucasians. > In our own series, there was a slight female predominance.

Diabetes mellitus and chronic pancreatitis have been implicated as factors which
may predispose to the development of pancreatic malignancy. Tobacco and alcohol
use have also been implicated. Some have also implicated coffee consumption as a
risk factor but research has yielded conflicting results.”> Genetic abnormalities have
been identified in pancreatic tumors, leading investigators to implicate alterations in
tumor suppressor genes in the development of pancreatic malignancies. Alterations in
the tumor suppressor genes p53 and p16 have been recognized. In addition mutations
in the oncogene, k-ras, have been discovered.® These genetic changes explain the
development of pancreatic cancer in patients with familial pancreatic cancer, hereditary
nonpolyposis colorectal cancer, familial atypical mole/melanoma, and BRCA2
associated familial breast cancer.

Many histoligic types of pancreatic neoplasms have been identified. Ductal
adenocarcinoma is the most common and accounts for almost 75% of all non-endocrine
pancreatic neoplasms. Serous cystadenocarcinoma and mucinous cystic neoplasms
occur with less frequency. In addition, sarcomas and endocrine tumors can occur.
Unfortunately, ductal adenocarcinomas, the most prevalent, are associated with the
worst prognosis.

Clinical signs and symptoms of pancreatic cancer are often nonspecific and
ignored. Worsening of diabetes as the gland becomes replaced by tumor is often a
subtle finding. Commonly, patients present with jaundice due to a tumor in the
pancreas causing an obstruction of the common bile duct. Abdominal or back pain is
another presenting symptom. Clinical findings of endocrine tumors are related to the
overproduction of hormones such as insulin or glucagon. Weight loss is a common
problem among all patients with pancreatic cancer.

When a pancreatic tumor is suspected, imaging studies should be performed.
Most commonly this involves a CT scan. This study is useful for excluding metastatic
disease in the abdomen, identifying regional nodal involvement, and evaluating the
extent of the primary tumor. The CT scan can identify involvement of the portal vein,
which is not a contraindication to resection, or involvement of the superior mesenteric
artery which does preclude surgical resection. Tumors in the head of the pancreas are
sometimes evaluated with an endoscopic ultrasound. This device allows for further
assessment of the local extent of the tumor as well as an examination of the regional
nodes. A transduodenal fine needle aspiration biopsy of the pancreas may also be
obtained with this device. The sensitivity of these biopsies is reported to be 78% and the
specificity is as high as 100%.’ The role of positron emission tomography (PET)
remains controversial. The tumor markers, CEA and CA 19-9 should also be obtained.
Prognosis is inversely related to the elevation of CA 19-9 when tumors express this
antigen. Higher levels of CA 19-9 are usually associated with metastatic disease.



Endoscopic retrograde cholangiopancreatography (ERCP) is another useful
procedure in the diagnosis of pancreatic tumors. This procedure may yield valuable
information which supports the suspected diagnosis of pancreatic neoplasia. For
example, obstruction of the common bile duct and the pancreatic duct, the “double duct
sign” increases the suspicion of a pancreatic tumor. Brushings of the common bile duct
may establish the presence of malignant cells. In addition, an ERCP can be therapeutic.
Stenting of the common bile duct can provide palliation of biliary obstruction, through
the use of temporary stents in patients who will undergo surgery or with permanent
stents in patients who have unresectable disease.

In patients with a mass identified in the pancreas, a percutaneous biopsy is
sometimes employed. This procedure is controversial. The yield of pancreatic biopsies
is hindered by the degree of inflammatory changes that typically surround the tumor. In
addition, there may be some risk of tumor seeding or bleeding complications with this
type of biopsy. In patients who are surgical candidates, the establishment of a
diagnosis prior to surgical intervention is generally not considered necessary. However,
in patients who appear to have disease that is not amenable to resection, a
percutaneous biopsy may be employed to confirm the diagnosis prior to starting
chemotherapy or radiation.

Tumors that are confined to the pancreas and regional nodes are considered for
surgical resection if they are medically fit. Involvement of the portal vein was
considered a contraindication to resection in the past. However, more recent studies
have demonstrated no reduction in survival when the vein is resected and reconstructed
if necessary.® In some cases, laparoscopy may be employed prior to exploration to
ensure the patient does not have distant metastases which have not been identified on
preoperative imaging studies. While some advocate its routine use, more recently, this
technology has been applied more selectively to patients with a higher risk of occult
disease.

Surgical therapy involves a resection of the involved portion of the pancreas. For
tumors in the tail of the pancreas, this may involve a distal pancreatectomy. For lesions
in the head, a pancreaticoduodenectomy (Whipple procedure) is usually employed. In
many cases, a pylorus sparing pancreaticoduodenectomy, which avoids the antrectomy
of a standard Whipple procedure, can be performed. For patients who are not
candidates for surgery, either due to the extent of the tumor or for other medical
reasons, chemotherapy, sometimes in combination with radiation, is utilized.

For patients who undergo resection, the role of adjuvant therapy remains
controversial. The Gastrointestinal Tumor Study Group trial demonstrated improved
survival with 5-fluorouracil (5-FU) and radiation after resection.'® More current studies
have questioned the incremental benefit of adjuvant therapy with 5-FU.** Gemcitabine
has also been studied with promising results.*? In general, all patients who undergo
pancreatic resection should at least be considered for adjuvant therapy.

For patients with tumors that are not amenable to surgical resection, treatment
with chemotherapy, often in combination with radiation is often employed. These
patients may also benefit from focused radiation using the Cyberknife. The



management of patients with pancreatic malignancy should be discussed in a
multidisciplinary forum to determine the best approach. In some cases, a period of
neoadjuvant therapy may render some patients amenable to surgical resection.

Tumors of the pancreas remain a diagnostic and therapeutic challenge for the
clinician. Critical opportunities exist to identify these patients at an earlier stage.
Through multidisciplinary discussion and management, a diagnosis can be swiftly
established and a treatment plan formulated. Through the continued efforts of all the
healthcare professionals involved in the care of these patients, we can identify ways to
improve outcomes in patients with this serious disease.
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