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Natural History of Resectable 
Pancreatic Cancer

• Median survival 11-20 months
• Surgical mortality <5%
• Surgical morbidity 25-45%

– Pancreatic Fistula
– Pulmonary
– GI Bleed



Controversies in Pancreatic Cancer Surgery

Overview
• Staging- defining resectability

role of EUS; is it necessary?
role of laparoscopy; is it worthwhile?

• Borderline resectable; what is it?
• SMV-Portal vein resection; helpful or harmful?



Step 1: exposure of SMV



Step 2: Kocher maneuver



Step 3: portal dissection



Step 4: gastric transection



Step 5: mobilization of the 
duodenum/jejunum



Step 6: division of pancreas and the 
retroperitoneal dissection



Retroperitoneal Margin
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Pancreaticoduodenectomy with a Positive RP Margin

Reference
     (Year)

No. R1
or R2

Type Pos
Margin

Median
Survival

(mo)
Tepper (1976) 17 R1/2 8
Trede (1990) 54 R1/2 10
Whittington (1991) 19 R2 †
Willett (1993) 37 R1/2 11
Nitecki (1995) 28 R2 9
Yeo (1995) 58 R1/2 10
Lillemoe (1996) 64 R1/2 12
G; gross margin; M, microscopic margin
†    2 patients alive at 18 months follow-up

Median Survival



Phys Exam / CT / CXR

Localized 

Exploratory
Laparotomy 

Preoperative Staging - Circa 1980

Metastatic



Intra-op Assessment of Resectability - Circa 1980



Intra-op Assessment of Resectability - Circa 1980



• Extrapancreatic metastatic disease
• Liver
• Peritoneum

• Low density mass in pancreas

• Relationship of low density tumor to:
• Celiac axis, HA, GDA
• SMV / portal vein and tributaries  (gastrocolic trunk, 

first jejunal branch)
• SMA and branches   (IPDA)

CT Report - Suspected Pancreatic Cancer



• No extrapancreatic disease

• Patent SMV, portal vein

• Definable fat plane between tumor and SMA, 
celiac axis

CT Criteria for Defining “Resectable” Pancreatic 
Cancer



• 145 patients consecutive patients 

• 42 meeting objective criteria

• 37 pancreaticoduodenectomy
– R0 - 31,    R1 - 6,   R2 - 0

• 5 not resected (4 occult M1, 1 locally advanced)

Evaluation of Objective Radiographic 
Criteria of Resectability

Fuhrman et al.  Am J Surg 167:104-111, 1994



Prospective Use of Objective Criteria for Resectability

• Resectability rate 80% (94/118)

• R1  17%, R2 - none

• Perioperative mortality 0%

Spitz et al  J Clin Oncol 15:928-937, 1997



Resectability Rates Stratified by CT Technique

Author      Group
        (Yr)

Helical
CT

No.
Considered
Resectable

No.
Resected

Resection
Rate
(%)

Conlon MSKCC (’96) Some 115 61 53

Rumstadt Manheim (’97) All 194 172 89

Holzman Duke (’97) All 23 18 78

Spitz MDACC (’97) All 118 94 80

Fries Bern (’98) All 159 119 75

Reber UCLA (’98) All 32 24 75

Saldinger BI (2000) All 68 52 76



Resectable

SMV

SMA



Unresectable



Triple Phase Spiral CT Imaging

Locally AdvancedLocalized

UnresectableResectable



Borderline Resectable

• Pancreatic cancers which can be technically resected, 
but which can be expected to have a higher than average 
incidence of positive margins (and therefore less 
favorable prognosis)

Borderline Curable—Regionally Advanced
• Tumors > 3 cm, poorly differentiated, high CA19-9, 

pathologically confirmed (EUS) in field nodal 
metastases



Borderline Resectable Definition

• Short segment occlusion (<2cm) of SMV-portal 
vein allowing for resection and venous 
reconstruction

• Short segment involvement of hepatic artery 
allowing reconstruction 

• Abutment of the superior mesenteric artery 
along <180º



Pancreaticoduodenectomy with a Positive RP Margin

Reference
     (Year)

n Margin Median
Survival

(mo)
Tepper (1976) 17 G/M 8
Trede (1990) 54 G/M 10
Whittington (1991) 19 G †
Willett (1993) 37 G/M 11
Nitecki (1995) 28 G 9
Yeo (1995) 58 G/M 10
Lillemoe (1996) 64 G/M 12
G; gross margin; M, microscopic margin
†    2 patients alive at 18 months follow-up

Median Survival



• Poor patient selectionfor pancreaticoduodenectomy 

• absence of a tissue plane between tumor and SMA, celiac 
axis

• poor quality pre-operative imaging

• Technical- failure to separate specimen from the 
retroperitoneum in the peri-adventitial plane of the SMA

• Biologic - the infiltrating nature of pancreatic adenocarcinoma 
with extrapancreatic extension into perineural sheath around 
SMA 

Causes of a Positive Retroperitoneal Margin



Management of Borderline 
Resectable/Curable Patients

• Most appropriate patients for neoadjuvant
approaches

• Clinical trial enrollment but often difficulty 
fitting inclusion criteria 

• Off protocol, systemic therapy first, if response 
(biochemical or radiographic) then chemoXRT
then surgery preceded by laparoscopy



Pancreatic Biopsy - Who needs it?

• Preop biopsy
• Generally required for patients with locally 

advanced, metastatic  disease or those who will 
receive neoadjuvant treatment

• Not required for resectable patients proceeding 
to surgery as decision to operate based on 
objective criteria

• Intraop biopsy
• unreliable, potentially morbid rarely if ever 

required



EUS Staging of Pancreatic Cancer

• 81 patients with pancreatic cancer who went to surgery, 
preop EUS and CT

• EUS T,N stage accuracy 85, 72% vs. CT 30, 55%
• Vascular invasion EUS 93% accurate, CT 62%

But “resectable” more complex than T & N stage

Gress et al. Gastrointest Endoscopy 1999; 50:786-91



So When to Use EUS?

• Clarify diagnosis when cross-sectional imaging 
is negative or equivocal for pancreatic mass

• For tissue diagnosis- unresectable patients, 
neoadjuvant treatment 

• Clarify vascular invasion if this will result in a 
change in management

• Enhanced staging in borderline resectable 
patients



Staging Laparoscopy for Pancreatic 
Cancer

Major benefit: Detection of CT-occult M1 disease

Controversy: With modern cross-sectional imaging, 
laparoscopy is not necessary



Confusion Over the Role of Laparoscopy - Why?

1. Coincident with improvements in CT technology

2. Inconsistent use of high-quality CT as an entry 
criterion

3. Heterogeneous patient populations (localized + L.A.)  

4. Inconsistent endpoints



Incidence of Occult Peritoneal/Liver M1 Disease

Changes in Laparoscopic Findings Over Time

January 1982-
March 1989

April 1989-
April 1994

Pancreas
Head 17/57 (30) 16/89 (18)
Body and Tail 18/29 (62) 11/25 (44)
All locations 35/86 (41) 27/114 (24)

Fernandez-del Castillo et al.  Br J. Surg 82:1127-1129, 1995



Occult M1 Disease After Helical CT

The University of Heidelberg Experience

• 398 patients with pancreatic or periampullary adenocarcinoma

• Pre-op staging:  helical CT, ERCP, angiography

• 194 considered resectable after pre-op staging

• 9/194 (4%) occult M1

Rumstadt et al.  J Gastrointest Surg  1:245-250, 1997



Incidence of Occult Peritoneal/Liver M1
Disease After Helical CT

Author Group 
(Yr) 

No. 
Considered 
Resectable 

No. 
Resected 

Resection 
Rate 
(%) 

No. 
M1 

Max. % 
Spared 

Laparotomy 

Reber UCLA (’98) 32 24 75 4 12.5 

Fries Bern (’98) 159 119 75 16 10 

Rumstadt Manheim (’97) 194 172 89 9 4 

Holzman Duke (’97) 23 18 78 1 4 

Spitz MDACC (‘97) 118 94 80 18 15 

 
 



When to Use Laparoscopy

• Want to maximize pretest probability of a 
positive test- what predicts occult Stage 4 
disease?

• Equivocal imaging
• Systemic signs and symptoms- (cachexia, pain, 

low albumin)
• Tumor size > 3 cm
• CA19-9 level



Predicting Resectability by CA19-9 

22%95%150159Connor
2005

26.8%100%10063Karachristos
2005

88%64%150*** 89Schielman
2003

Lap +PPV for 
resection

CA19-9 cutoffNAuthor
year



Laparoscopy for Staging - Conclusions

• Larger primary tumors (? T2/3)

• Body / tail lesions

• Equivocal CT findings suggesting M1 disease 

• Clinical / lab findings suggesting advanced disease

Selective laparoscopy - ? more appropriate and cost-
effective.  What criteria??

Routine use, if high quality imaging not available1.

2.

Wt loss,      Alb,      Ca 19-9,   Narcotic-dependent pain



Management of Isolated SMV-PV Involvement





• Leave tumor on the SMV / SMPV (R2 resection)

• Continue dissection:  vein injury results in rapid 
tumor removal

• Controlled venous resection and reconstruction

Divided Stomach and Pancreas:
Vein Appears Inseparable from Tumor













Pancreaticoduodenectomy and Vascular Resection

Predicted by CT: 46/56 (84%)

Histologically confirmed: 24/34 (71%)

Venous Resection and Reconstruction

Bold RJ et al.   J Gastrointest Surg, 1999



No. perioperative deaths

Median blood loss (mL)

Median tumor size (cm)

R1 resection

Positive lymph nodes

Venous 
resection

n=31

0

1700

3.5

4 (13%)

13 (42%)

Control 
Group 

n=45

0

900

3.0

7 (16%)

23 (52%)

p
Value

-

1

0.02

0.72

0.38

Venous Resection During Pancreaticoduodenectomy

Leach et al.  Br J Surg  85:611-617, 1998
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Leach et al.  Br J Surg  85:611-617, 1998

Venous Resection During Pancreaticoduodenectomy

Vein resection

Control



Pancreaticoduodenectomy and 
Vascular Resection: Conclusions

• Resection of the SMV-PV can be performed 
safely

• Pathologic analyses suggest tumors adherent to 
the vein share similar features of non-adherent 
tumors and therefore, survival following 
vascular resection correlates best with the status 
of the retroperitoneal margin



Suspected
pancreatic cancer =

CT scan 

Low density
Pancreatic head mass No mass

Resectable by 
objective criteria

Unresectable

EUS Biopsy

EUS for diagnosis

Benign

Malignant

Neoadjuvant

Surgery +/-
laparoscopy

EUS biopsy

Borderline 
Resectable

Algorithm for Evaluation 
of Suspected Pancreatic 
Cancer




