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Management of Pancreatic Cancer

Guobin Song, MD, PhD
Radiation Oncology

Virginia Mason Medical Center

Epidemiology

• 37,680 new cases in 2008:
– with 34,290 estimated death
– 4th leading cause of death in men and women

• Men: lung, prostate, and colon and rectum
• Women: lung, breast, and colon and rectum

– 20% 1-year survival; 2% 5-year survival
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2008 Estimated US Cancer Deaths*

ONS=Other nervous system.
Source: American Cancer Society, 2008.

Men
294,120

Women
271,530

26% Lung & bronchus

15% Breast

9% Colon & rectum

6% Pancreas

6% Ovary

3% Non-Hodgkin
lymphoma

3% Leukemia

3% Uterine corpus

2% Liver & intrahepatic
bile duct

2% Brain/ONS

25%    All other sites

Lung & bronchus 31%

Prostate 10%

Colon & rectum 8%

Pancreas 6%

Liver & intrahepatic 4%
bile duct

Leukemia 4%

Esophagus 4%

Urinary bladder 3% 

Non-Hodgkin                 3%    
lymphoma              

Kidney & renal pelvis 3%

All other sites               24%

Clinical Signs and Symptoms
• Jaundice:

– 50% at Dx (Scand J Gastroenterol 1992;27:317).
– Early in periampullary lesions, late in body or tail lesions.

• Pain:
– Dull, localized to middle and upper back:

• 2nd to invasion of celiac and mesenteric plexus

– Vague, intermittent epigastric pain:
• Unclear etiology

• Wt loss/fatigue/anorexia/early satiety:
– malabsorption and steatorrhea 2nd to exocrine 

insurficiency, Glucose intolerance.

• Recent onset of depression/anxiety
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Diagnosis and Staging

• The diagnosis of pancreatic cancer is made
– Radiographically

• US/EUS, CT, ERCP (endoscopic retrograde 
cholangiopancreatography ), MRI

– Histologically
• ERCP: forceps biopsy, fine needle aspiration 

(FNA), and/or brush cytology
• EUS-guided FNA

Nature History and Patterns of 
Treatment Failure

• Early spread to regional nodes and 
subclinical liver Dx.

• Extent of disease categorized as:
– Resectable
– locally advanced
– metastatic
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Nature History and Patterns of 
Treatment Failure

• Resectable:
– Long-term survival: 20%
– MS:

• 13 to 20 months

– Local recurrence after surgery alone:
• 86%

– Liver metastasis after CMT:
• 25-53% dominant recurrence [Pancreat Surg 1998;5:242].

Pancreas Cancer:Pancreas Cancer:
Results surgical resectionResults surgical resection

STUDYSTUDY #PTS#PTS 55--YR OSYR OS

GITSGGITSG 2222 0%0%

BAKKEVOLDBAKKEVOLD 3131 8%8%

EORTCEORTC 5454 10%10%

ESPACESPAC 6969 11% 11% 
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Nature History and Patterns of 
Treatment Failure

• Locally advanced, nonmetastatic disease:
– MS:

• 6 to 10 months

• Metastatic disease:
– MS:

• 3 to 6 months

Management Algorithm
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Anatomy

• Lies at L1-2.
• Head: duodenal flexure;  Tail: spleen
• Head goes to superior mesenteric vein (right)
• Body is left of SMV and left border of aorta
• Tail is from aorta to hilum of spleen
• Drainage:

– Main venous drainage is via porta hepatis
– LN groups: celiac, sup & inf pancreaticoduodenal, sup 

mesenteric, porta hepatis, pancreaticosplenic LN

Anatomy
AP View
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Anatomy
PA View

Anatomy
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Anatomy
Caudal View

Criteria for Resectability
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Anatomy
Celiac Trunk

CT Criteria for Resectability

• Absence of extrapancreatic disease
• A patent superior mesenteric-portal vein 

(SMPV) confluence (assuming the technical 
ability to resect isolated involvement of the 
SMV or SMPV confluence)

• No direct extension to the celiac axis or 
SMA.
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Treatment of Potentially 
Resectable Disease

• Pancreaticoduodenectomy (Whipple 
Procedure ):
– Essential only for localized, potentially 

resectable dis.
– Periampullary lesion:

• Resection of GB ,CBD, 2nd portion of duodenum 
and the head of the pancreas with or without pyloric 
preservation.

• Body/tail lesion:
• Distal pancreatectomy with en bloc splenectomy

Treatment of Potentially 
Resectable Disease

• Technique of Whipple Procedure:
– Removing all soft tissue to the right of the SMA.
– Completely mobilizing the SMV, identify the SMA
– Important to obtain negative retroperitoneal margin:

• The soft tissue margin along the R lateral border of the 
proximal SMA.

• Contains  the lateral portion of the mesenteric neural plexus 
that surrounds the artery.

– Segmental resection of the SMPV confluence:
• Tumor inseparable from the lateral wall of the SMV or portal 

vein.
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Pancreaticoduodenectomy

Pancreaticoduodenectomy
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Pancreaticoduodenectomy

PJ: Pancreaticojejunostomy
HJ: Hepaticojejunostomy
GJ: Gastrojejunostomy

PJHJ

GJ

Pylorus-preserving Whipple
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Pylorus-preserving Whipple

Reconstruction After Pylorus-preserving 
Pancreaticoduodenectomy
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Pancreatic, Biliary, and Gastric 
Reconstruction

Outcome After Curative Surgery

• MS: 10-18 mos.
• 5-y SR: <20% (Nitecki SS et al Annals of Surgery 221(1):59-66, 1995):

– most favorable (tumor<3 cm and /or negative 
nodal status): <36%.

• Most failure occur within 1-2 yrs of 
surgery.

Neoptolemons JP et al Lancet 2001;358:1576-85
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Pancreas Cancer:Pancreas Cancer:
Results surgical resectionResults surgical resection

STUDYSTUDY #PTS#PTS 55--YR OSYR OS

GITSGGITSG 2222 0%0%

BAKKEVOLDBAKKEVOLD 3131 8%8%

EORTCEORTC 5454 10%10%

ESPACESPAC 6969 11% 11% 

GITSG Trial
Kalser MH et al. Arch Surg,1985, 120;899-904

• 43 pts after curative resection randomized 
to adjuvant CRT vs no adjuvant tx:
– closed early 2nd to poor accrual and evident 

survival difference.
– Periampullary lesion excluded
– Negative margins after curative surgery
– 20 Gy--2wk break--20 Gy
– 5 FU at 500mg/m2/d x 3 days at beginning of 

each 20 Gy, then wkly for 2 yrs or until recu
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GITSG Trial
Kalser MH et al. Arch Surg,1985, 120;899-904

• CRT resulted in doubled MS, and moderate 
improvement in 2-y and 5-y survival:

• Tumor extent and initial KPS prognostically 
significant

CRT No CRT

MS 21 mo 11 mo, p=0.03

2 y OS 42% 15%

5 y OS 19% 5%

GITSG Trial
Kalser MH et al. Arch Surg,1985, 120;899-904

• Result duplicated in an additional cohort of 
30 pts on a non-randomized basis:
– MS of 18 mos
– 2 y survival of 48%
– 5 y survival of 17%
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GITSG  Cancer, 1987

EORTC 40891

• 1987-1995, 218 pts from 29 centers from Europe, 
1 in France, 3 in Netherlands.

• Similar to GITSG study regimen but with no 
follow-on chemotherapy.

• 218 pts with curative resection of pancreas (119) 
and periampullary region: 55% (114) pts had 
pancreatic cancer, some pt had positive margins, 
no maintenance chemotx:
– RT: 40 Gy in split course
– 5-FU: PVI at 25 mg/kg/d concurrent with EBRT.
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RTOG 9704
• phase III of pre and post chemoRT 5-FU vs pre 

and post chemoRT gemcitabine for postop 
adjuvant tx of resected pancreatic 
adenocarcinoma:
– Localized adenoca of pancrease: T1-4, N0-1 following 

GTR.
– Arm 1: CI 5-FU 250mg/m2/d x 3 wks
– Arm 2: gemcitabine at 1000 mg/m2 wkly x 3
– CRT: (5-FU/RT):

• RT: 45 Gy with a CD to 5040 cGy.
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XRT

IFN

CDDP 5-FU 

Virginia Mason Protocol:Virginia Mason Protocol:
Basis for adjuvant regimenBasis for adjuvant regimen

• Cisplatin, 5-FU and IFN all proven 
radiosensitizers as single agents, either in 
experimental and/or clinical systems

• Cisplatin,5-FU and IFN all display
synergistic cytotoxicity, either in 
experimental and/or clinical systems
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Virginia Mason Protocol:Virginia Mason Protocol:
Chemotherapy conceptsChemotherapy concepts

•• Synergistic Synergistic cytotoxicitycytotoxicity

•• Combination Combination radiosensitizationradiosensitization

•• Maximum overlap between chemotherapy and Maximum overlap between chemotherapy and 
radiation therapyradiation therapy

•• NonNon--overlapping chemotherapeutic toxicitiesoverlapping chemotherapeutic toxicities

•• Metronomic, doseMetronomic, dose--intense, doseintense, dose--dense dense 

•• Adjuvant therapy limited to 6 monthsAdjuvant therapy limited to 6 months
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Virginia Mason Protocol:Virginia Mason Protocol:
Survival compared to GITSGSurvival compared to GITSG

(Picozzi et.al Am J Surg 2001)(Picozzi et.al Am J Surg 2001)

VMMCVMMC

GITSGGITSG

Virginia Mason Regimen:Virginia Mason Regimen:
ToxicityToxicity

• ~ 70%  patients required interruption in 
chemoradiation

• ~ 65% experienced grade III/IV toxicity

• almost all grade III 

• almost all GI ( 50% dehydration)

• almost all during chemoradiation

• ~ 40% hospitalization rate
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RT Techniques
SIMULATION:
• Supine with arms on upper chest or head.
• Surgical clips to mark margins, renal contrast.
• Oral contrast if no surgery (to visualize stomach & 

C-loop of duodenum)
• Set-up AP, and lateral fields:

– Superior: T10-11 to mid T11.
– Inferior: L3-4.
– Lateral: 2-3 cm margin on tumor.
– Posterior: split ant vert bodies in half
– Anterior: 1.5-2 cm in front of tumor or 3.5-4 cm in 

front of vert body whichever is more anterior

RT Techniques

Treatment Planning:
RTOG 97-04:
• treats to 45 Gy then boost to 5040 cGy:

– Liver: <60% of its vol receive > 30 Gy
– Kidney: equivalent of one kidney should 

receive (eg. 2/3 of left kidney and 1/3 of right 
kidney) have to receive < 20 Gy)

– Spinal cord<45 Gy.
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RT Techniques

RT Techniques
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RT Techniques

RT Techniques
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RT Techniques

RTOG 97 RTOG 97 -- 04 Fields as “Standard”04 Fields as “Standard”

In Terms of Size & Extent Of Nodal CoverageIn Terms of Size & Extent Of Nodal Coverage
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ACOSOG Z05031ACOSOG Z05031
Study schema Study schema 
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Conventionally

fractionated
radiotherapy,

CI 5-FU, C isplatin , and
INF-alpha-2b

+
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Radiation field design (AP):Radiation field design (AP):
Standard vs. VM / ACOSOGStandard vs. VM / ACOSOG
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Radiation field designRadiation field design
Standard vs. ACOSOGStandard vs. ACOSOG

ACOSOG STD
ACOSOG STD

CTVCTV PTVPTV
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ACOSOG Z05031ACOSOG Z05031
Overall SurvivalOverall Survival
Overall Survival from Date of Surgery
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Median Survival
27.1 months

(Kaplan-Meier)

ACOSOG Z05031ACOSOG Z05031
Phase II experiences using Phase II experiences using 

cisplatincisplatin/5/5--FU/IFN FU/IFN chemoradiationchemoradiation

Site #pts Median 2-Yr OS 5-Yr OS

VM 43 39    mo 51% 41%

Wash-StL  51 26    mo 53% 44% (4 yr)

ACOSOG   80 27.1 mo         58% ---
Total 174
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ACOSOG Z05031ACOSOG Z05031
Survival results compared to major Survival results compared to major 

trials trials 

Median 2-Yr OS 5-Yr OS
GITSG 21    mo 43% 19%
EORTC 17.1 mo 37% 20%
ESPAC-1 20.1 mo 39% 21%
RTOG 9704     20.6 mo 41% --
CONKO-001   22.8 mo 48% 21%
ACOSOGACOSOG 27.1 mo   27.1 mo   58%58% ----

Pancreas cancer:Pancreas cancer:
Virginia Mason outcomes Virginia Mason outcomes 

20082008

StageStage VM OutcomeVM Outcome US AverageUS Average

Resected (5-yr OS) 44% 15-20%

Locally advanced (med OS)        18 mo 9 mo 

Metastatic (med OS) 11 mo 6 mo
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Case Study (resectable)
Adjuvant chemoRT

• 72 yr old male with c/o epigastric pain and 
radiating back pain, wt loss of 30 lbs/2 mos, 
then jaundice.

• CT scan: lesion in the head of pancrease.  
EUS bx: adenocarcinoma

• ERCP: dilated bile duct, billiary stent 
placed

Case Study
Adjuvant chemoRT
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Case Study
Adjuvant chemoRT

Case Study
Adjuvant chemoRT

• Pylorus-preserving Whipple  7/05
• 5x5 x3.5 cm poorly differentiated Ca
• Tumor location: head of pancrease
• Nodes: 0/7
• Perineural invasion: (+)
• pT3N0M0
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Case Study
Adjuvant chemoRT

• Postop chemoradiotherapy
– RT: 5040 cGy, 1.8 cGy/fraction over 28 

fractions
– Concurrent weekly Cisplatin, continuous 

infusion 5-FU and  SQ INF 3 days per week
– Treatment course: mild nause and diarrhea, 

moderated mucositis and progressive diarrhea 
required regularly scheduled IV fluids.  No 
treatment breaks with effective supportive care
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1-09 F/U CT scan
NED

Case Study
unresectable, definitive CRT

• 52 yr old female c/o vague abd/back pain, 
no wt loss, no jaundice 9-06.

• Abd CT: infiltrative nodular mass of the 
head of pancrease.

• EUS bx: poorly differentiated adenoCa.
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Case Study
unresectable, definitive CRT

Case Study
unresectable, definitive CRT

• Surgical consultation
– Not resectable

• Definitive chemoradiotherapy
– INF-based chemoradiotherapy approach

• 5040 cGy over 28 fractions with concurrently Cis, 
5FU and INF followed by gemcitabine and taxotere 
7-07.
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Post tx f/u scan
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Treatment Response

Pre-tx Post-tx
-12 months

CA 19-9: pretx of 1056 Current value of 26

Case Study
unresectable, definitive CRT

• 66 yr old female with c/o painless jaundice 
followed by LUQ pain radiating to the back

• PMH: Lt kidney cancer, s/p nephrectomy in 
1999.

• Abd CT: pancreatic head mass with 
infiltration of the extrahepatic biliary tree, 
celiac stenosis.  ERCP with biliary stent 
placement.  CT-guided bx : well 
differentiated ductal carcinoma 8/03
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Definitive chemoRT
unresectable

• RT: 5040 cGy over 28 fractions with 180 
cGy per fraction using 3D plan technique

• Concurrent chemoimmunotherapy:
– Weekly Cisplatin, continuous-infusion 5-FU 

and SQ INF three times per week
– Followed by adjuvant Gem + Taxotere
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NED at 5.5 yrs

Pre-tx Recent F/U

Localized pancreas cancer

is a

curable disease
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Trends in Five-year Relative Survival (%)* Rates, U S, 1975-2003

*5-year relative survival rates based on follow up of patients through 2004. 
Source: Surveillance, Epidemiology, and End Results  Program, 1975-2004, Division of Cancer Control and
Population Sciences, National Cancer Institute, 200 7.

Site 1975-1977 1984-1986 1996-2003

• All sites 50 54 66

• Breast (female) 75 79 89

• Colon 51 59 65

• Leukemia 35 42 50

• Lung and bronchus 13 13 16

• Melanoma 82 87 92

• Non-Hodgkin lymphoma 48 53 64

• Ovary 37 40 45

• Pancreas 2 3 5

• Prostate 69 76 99

• Rectum 49 57 66

• Urinary bladder 74 78 81

Pancreatic Cancer
The future:

• Early diagnosis/prevention:
– Risk factor, effective screening test/imaging

• Better systemic therapy:
– More effective less toxic drugs

• Better local therapy:
– Advanced surgery, novel RT

• Integrated care between providers
– Multidisciplinary approach
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Special thanks to…

• The patients and their caregivers
• Dr. Vince Picozzi
• Dr. William Traverso
• Ms. Laura Esaqui
• Radiation Oncology Team

Thank you
�� Xie xie


