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Outline of talk
• Defining resectability of pancreatic cancer
• Importance of margins
• Role of chemo – pre/post?
• Technical aspects of surgery



Pancreatic cancer 
• Terrible disease
• Poor survival:

• 20% at 2 years
• 5% at 5 years 

• Surgery is biggest bang for the buck



chemo

surgery

patient



When do 
we do 

surgery?

Anatomic resectablility:
• SMV
• SMA
• Celiac

Oncologic factors:
• CA 19-9
• ? mets

Patient factors:
• Recent MI
• PS



Categories:

• Resectable
• Borderline resectable (BRPDAC)
• Locally advanced
• Metastatic



MUST 
know

Resectable:
• Clear planes
• R0 resection expected

Borderline resectable:
• R1 expected

Locally advanced:
• Cannot take out at this time

Metastatic:
• Distant disease



Categories of BRPC
A B C

category ANATOMIC BIOLOGIC CONDITIONAL 

example Arterial 
involvement

Elevated CA 
19-9>500

Recent MI

Katz, et al, J Am Col Surg, 2008



Anatomic factors:

SMV/ PV 
confluence:

? Reconstructable 
disease

SMA:

>180 degree?

Extent into 
pancreas:

Where does the 
PD change size?

Proximal extent 
into bile duct:

Rare to be an 
issue with distal 

CBD lesion / Panc 
ca



Distribution of Pancreatic Cancer
Resectable 
15%

Locally Advanced –
Borderline Resectable 
20%  ???

Locally Advanced –
Unresectable 15%

Metastatic 
50%
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What is BRPC



• Tumor relationship with SMV/PV, SMA, 
hepatic artery, celiac axis

• Resectable tumor:
• No “involvement” of any above 

structures

• Unresectable tumor:
• Distant disease
• Locally advanced



• Locally Advanced – Unresectable tumor
• >180o involvement SMA (50%)
• Extension to celiac axis
• HA encasement not amenable to 

reconstruction
• SMV/PV encasement not 

amenable to reconstruction



Resectable lesion







BRPDAC



So what 
do we do 

with 
resectable 

lesion?

• NCCN guidelines allows resect if 
able

• Open for neoadjuvant treatment:
• ALLIANCE TRIAL
• Initial data suggests lower R1 

rate/ N1 rate 
• BUT no clear evidence that 

neoadjuvant treatment results in 
BETTER OS



Neoadjuvant 
Therapy : 

Advantages

1. Identification of patients with occult 
metastatic disease

2. Completion of therapy

3. Reduce incidence of positive margins
4. Reduce incidence of pancreatic leak
5. Oxygen delivery

6. Radiation of “specimen” vs. 
anastomoses



USING DATA FROM 
METASTATIC PANC CA



Van Hoff- Nab/Pacli+gem vs Gem*

Van hoff et al, NEJM 2013



NEOADJUVANT 
TREATMENT



Neoadjuvant 
treatment 

and panc ca

• Chemo:
• FU
• Gem/Nab-PAc
• FOLFIRINOX

• XRT:
• Standard (6 week)
• SBRT ( 5 days)

• Future:
• Immunotherapy
• Check point inhibitors



Jun He, et al, Ann Surg Onc, 2021



PREOPANC 
TRIAL

• 248 pts randomly assigned

• Gem/Gem XRT
120

• Surgery first
128







Neoadjuvant data re Gem/A vs  FOLFIRINOX: 
the Colorado experience*

*Chapman et al, JOP March 2018



Conclusion:
• No benefit to NACRT in 

resectable/BRPC
• Improved R0 status/ Node + 

status



What do we do adjuvantly?

Chemo rads- JH/ Mayo experience*

Chemo alone:
• Gem
• FU/Gem
• Gem/Nab
• FOLFIRINOX

*Hsu et al, Ann Surg Onc, 2010



Hopkins/ Mayo experience with adjuvant 
chemo/XRT



Conclusion
• FU and XRT increased OS in the adjuvant setting



Then entered FOLFIRINOX

• We knew that there was metastatic data to support this 
• The question was whether it would work adjuvantly



PROTÉGÉ GROUP

• 493 pts resected panc ca
• Randomized to :

• FOLFIRINOXX 24 WEEKS 
• GEMX 24 WEEKS 

• Conroy et al, NEJM, 2018





ESPAC-4

• Gem/ Cap compared with Gem • Neoptolemos et al , Lancet, March 2017



ESPAC-4
• 794 pts post resection
• R1 or R0
• Randomized to :

• Gem
• Gem /cap



Overall survival better with G/C



SO IN SUMMARY

• No clear consensus on NAT in RESECTABLE PDAC
• Adjuvant therapy improves survival in RESECTED PDAC:

• FOLFIRINOX
• Gem/Nab-pac
• FU/Gem



So what about margins?

• Most data suggests that margins status 
does impact on survival

• How we assess margins differs:
• Europeans <1mm= R1*
• USA- no tumor on ink

• Verbeke et al, HPB 2008,11:18-24



US centers generally ink 

• Retroperitoneal
• Bile duct
• Pancreas
• SMV



Our protocol



More + margins 
if you look
But what does this mean?





Can resection of 
the SMV help 

decrease + 
margins?



Our data:

• Looked at PD from 2005-11
• 98 pts for cancer
• R1 rate 23.4%
• Smv +-23 pts
• SMV+/SMA+: 11 pts (47.8%)
• SMV+/SMA-: 12 pts (52.2%)



Our data re margins:
R0 group

SMV Margin 
Negative 
(N=75)

R1 group

SMV Margin 
Positive 
(N=23) P value

Patient Characteristics

Male 41 (54.67%) 8 (34.78%) P=0.095 
[NS]

Female 34 (45.33%) 15 (65.22%) P=0.095 
[NS]

Median Age at Surgery (Years) 70 [42-88] 70 [48-84] P=0.2844 
[NS]

Median Charlson Comorbidity 
Index

6 [3-10] 6 [3-9] P=0.8047 
[NS]

Median ASA Class Index 3 [2-4] 3 [2-4] P=0.9214 
[NS]

Median Length of Hospital 
Stay (Days)

12 [2-40] 13 [7-24] P=0.7557 
[NS]

Median Body Mass Index 
(kg/m2)

25.3 [14.3-
40.5]

23.4 [17.3-
39.2]

P=0.5464 
[NS]

Operative Characteristics

Median Operative Time 
(hours)

3.45 [1.42-
5.49]

3.13 [2.16-
4.33]

P=0.0003 
[S]

Median Estimated Blood Loss 
(ml)

400 [100-
2500]

350 [200-
1500]

P=0.9656 
[NS]

Table 1: Entire Patient Cohort characteristics:



You are operating on sick 
pts!
UNRECOGNIZED FIBROSIS







So lets talk surgery 
and technique 



Principles of the Whipple:





Mesocaval Dissection & Pancreatic Head



Dissection
Dissect the porta hepatis

What is this porta hepatis and 
what are the structures 
affiliated with it?

https://www.researchgate.net/figure/Relationship-of-the-common-bile-duct-inside-the-Porta-Hepatis-Supraduodenal-segment_fig2_327630709

https://www.researchgate.net/figure/Relationship-of-the-common-bile-duct-inside-the-Porta-Hepatis-Supraduodenal-segment_fig2_327630709






Dissection –
Arterial 
Anatomy



Dissection – Arterial Anatomy





Pancreatic Head & Superior Mesenteric Vein



FamilyID=Office_ArchiveTorn

Ligating Arcades





Pancreatic Head Divided & Portal Vein



specimen



Pancreases Margin









Anastomosis 



How I do a robotic Whipple:






Can collateral robotic 
surgery help the 
learning curve?



The learning curve



Learning curve can be overcome -RDP



RPD



Robotic Heller



Our 
conclusion:

Robotic PD can be learned

But slope depends on 
experience in the surgery 
AND experience with other 
robotic procedures



My advice:

Be cautious Start with low 
lying fruit:

Distal panc No suturing Hiatal hernia esophagectomy



What is the data re 
open/ MIS Whipple?



Lap versus Open DP- LEOPARD 1

• Lap versus open DP
• Experience in lap DP

• High volume Dutch Centers

• Rooij, et al, Annals of Surgery, Jan 2019







Leopard 2 
Study:

• Dutch trial
• 4 centers

• Had to have done >20 lap PD
• Center must do>20PD/yr

• n Hilst, Lancet, March 2019



Leopard 2 study-time to functional recovery

Van Hilst, Lancet, March 2019



Leopard 2 Study:
Open (n=50) Lap (n=49)

Mortality 2% 10%
Cause of death Hemorrhage=1 Hemorrhage=2

Bowel ischemia=2
Grade C panc fistula=1



So in 
summary:

We really 
do not 

know what 
is best and 
helps the 

pts the 
most



So in summary:

• Resectable/ BRPDAC/ Locally advanced PDAC
• Role of chemo- NAT and adjuvantly
• Importance of margins
• Surgical technique and learning curves
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