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State of the Art Lecture 4: Personalized Medicine in Metastatic CRC, Hype or Reality
Jean-Nicolas Vauthey MD | MD Anderson Cancer Center
Summary by Mustafa Raoof MD
Incorporation of genomic information in the management of cancer patients holds great promise. It is now
possible to obtain enormous amounts of data by performing DNA and RNA sequencing of patient’s tumor at
a reasonable cost. While this is remarkable progress over the last decade, the implementation of these
molecular ‘tools’ in the clinic remains a significant challenge. In this lecture, Dr. Vauthey discussed how
genomic information can be incorporated in the surgical management of patients with colorectal liver
metastases (CLM). Dr. Vauthey shared his vision for the future in four parts:
He first stressed that current clinical and biochemical predictors of outcomes after resection of CLM are
inadequate and do not provide a complete picture. One limitation of these risk scores is that the variables
used in them are dichotomized wasting valuable information (e.g. tumor size and number of lesions). He
demonstrated that incorporation of KRAS status (wild-type or mutant), can sub-stratify patients within the
context of size and number of tumors. This risk stratification can provide precise and improved prognostic
information. Dr. Vauthey elaborated that beyond KRAS, other mutations such as; TP53, SMAD4 and BRAF
may provide additional valuable information. For instance, using data from his own institution he
demonstrated that patients with SMAD4 and BRAF mutations have the worst prognosis, whereas those with
TP53 and KRAS co-mutation have intermediate prognosis.
The second part of the talk discussed whether we can use this information to personalize management
decisions. Specifically, can we change our surgical approach based on the information derived from
molecular information? While the importance of molecular testing in providing prognostic information is
abundantly clear, it is premature to forego surgical resection in patients with unfavorable mutation profile.
This information can be incorporated in counseling patients regarding risk of recurrence and death.
Third, Dr. Vauthey discussed the ongoing work in improving the use of genomic information for clinical
management. He demonstrated that genomic profiling of liver tumors from patients at MD Anderson
Cancer Center revealed a total of 10 cancer pathway alterations. To improve their potential for clinical use,
these were further refined to 5 key cancer pathways. (TP53; APC; RAS/BRAF; SMAD4/TGF-b; FBXW7/Notch).
Identifying which pathway alteration is driving tumor growth may be key in improving performance of
prognostic molecular tools.
Lastly, Dr. Vauthey highlighted the role of incorporating genomic information in risk stratifying for surveillance.
For instance, patients with KRAS wild-type tumor have a 28% chance of 2-y recurrence after curative intent
resection of CLM; whereas, those with KRAS mutant tumors have a 2-y recurrence rate of 59%. Since, the
cost associated with cancer surveillance for CLM is substantial; this type of information can help decide
frequency of surveillance in the future.
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Pancreatitis

Submitted by Felipe Maegawa MD
Endoscopic vs. Surgical Management of Severe Acute Pancreatitis (necrotizing pancreatitis)
Dr. Nicholas Zyromski from Indiana University presentation was focused on the comparison between the
endoscopic approach vs. surgical intervention for necrotizing pancreatitis. He stressed right at the beginning
of his presentation that these strategies more complementary than antagonistic to each other, and they
both have an important role in the management of necrotizing pancreatitis. Dr. Zyromski described the
importance of this issue. There are 300,000 cases of acute pancreatitis/year in the U.S. Of that 15-20 % are
severe cases that are associated with a 20% mortality. He also explained the natural history of acute
pancreatitis with peripancreatic fluid collection, which can evolve to complete resolution, to the
development of infection requiring intervention or to become chronic (pseudocyst) requiring intervention
with symptomatic. Dr. Zyromski described this as a heterogeneous and dynamic disease process with longterm consequences. He highlighted that the goals of the endoscopic or surgical interventions should be
achieved causing minimal physiological disruption to the patients. They should include: delay intervention
whenever possible (~ 4weeks), control of infection, evacuate necrotic debris, drain pancreatic fistula,
prevent a recurrence, establish enteral access. Dr. Zyromski highlighted that patient selection depends on
the physiological status, distribution of the necrosis, percentage of solid necrosis, presence of infection,
etiology and local expertise. He emphasized that the current data on patient selection for endoscopic vs.
surgical remains limited. He stressed the studies performed had methodological flaws, including a small
number of very selected patients, short follow-up period (6 months), and composite outcomes. Dr. Zyromski
highlighted the results of the most important studies on this issue. He showed the results of the randomized
clinical trial by Bakker OJ et al, which showed that endoscopic intervention, when compared to surgery,
had a decreased proinflammatory response and a lower rate of organ failure and pancreatic fistulas (JAMA
Surgery 2012). He then showed the results of the most recent trial by van Brunschot S et al (Lancet 2018).
They demonstrated that endoscopic intervention was not superior to surgery in reducing major
complications or mortality. Dr. Zyromski also highlighted the results of a recent trial by Bang et al who showed
that endoscopic interventions had lower costs, a lower rate of complications and better quality of life than
surgery (Bang et al Gastroenterology 2019). Finally, Dr. Zyromski shared the results of their experience at
Indiana University. He showed their analysis of 148 patients who underwent transgastric debridement for
necrotizing pancreatitis. Of those 101 (68%) had surgical trasngastric debridement and 47 (32%) had
endoscopic transgastric debridement. The surgical approach was associated with a lower number of
repeat necrosis interventions, lower total number of interventions, lower readmission rate and lower length of
stay. Dr. Zyromski concluded his presentation highlighting that Surgical and Endoscopic debridement are
two of several complementary approaches to treating necrotizing pancreatitis, and that the focus should
be on defining patient selection for each approach and when to intervene. Therefore, a multidisciplinary
approach is warranted and long-term follow-up data is critically needed.
Surgery for Chronic Pancreatitis: Indications and Technical Considerations
Dr. Kathleen Christians from the Medical College of Wisconsin explained the different causes for the
development of chronic pancreatitis. She highlighted that in the U.S. alcohol abuse remains the number one
cause of chronic pancreatitis, followed by idiopathic, genetic and autoimmune disease. Dr. Christians
emphasized the complications associated with the progression of chronic pancreatitis including steatorrhea,
diabetes mellitus, chronic pain, obstruction (bile duct, duodenal, colonic), pseudocyst, ascites, vascular
(pseudoaneurysm, thrombosis) and pancreatic adenocarcinoma. She very nicely explained the pathway
for the development of sensitization of nociceptive afferent nerve fibers and loss of inhibitory control
mechanisms which results in pain in the absence of stimuli or increased pain with minimal stimuli. Dr.
Christians showed the results of the ESCAPE trial which compared early surgical drainage vs. endoscopy
intervention (stent, dilation). This study showed that early surgery resulted in lower pain scores, less repeat
interventions, without increasing complications, mortality, or admissions. She also highlighted that several
studies have demonstrated that the best time to intervene is before the patients are addicted to narcotics
or are centrally sensitized by pancreatic neuropathy. The goals of surgery should be a focus on managing
the pain (cease opioid use), resolving complications of adjacent structures, preserving function and
restoring quality of life. Dr. Christians gave an excellent historical background on the evolution of the
surgeries for chronic pancreatitis, from Puestow procedure to duodenal preserving pancreatic head
resections (Berger, Frey, and Berne) and total pancreatectomy with islet cell transplantation. She
summarized the results of the randomized clinical trials comparing these procedures. The studies comparing
pancreaticoduodenectomy vs. Frey/Berger showed no difference in morbidity/mortality, pain relief, and
pancreatic function preservation. However, Frey/Berger had an increased need for reoperations (duodenal,
biliary strictures). Studies that compared Frey vs. Berger showed no difference in pain relief,
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morbidity/mortality or preservation of pancreatic function. Trials comparing Berne vs. Berger demonstrated
that Berne was faster and had a shorter length of stay. Quality of life was similar. These studies also showed
that U.S. surgeons favor pancreaticoduodenectomy while European surgeons favor duodenal preserving
pancreatic head resection. Dr. Christians highlighted the results of the experience on total pancreatectomy
with islet cell transplantation from large U.S. centers. University of Minnesota experience showed that 33% of
their patients had a partial endocrine function and 59% ceased narcotic use by 2-years. The University of
Cincinnati reported that 27% of their patients were insulin-independent and 73% ceased narcotics by 5years. Dr. Christians concluded her presentation stating that early surgery is superior to endoscopic
procedures for pain relief and quality of life, and that operative choice should be guided by pancreas
morphology and involvement of adjacent structures.
Total Pancreatectomy and Islet Cell Transplantation
Dr. Syed Ahmad from the University of Cincinnati discussed the therapeutic options for the management of
chronic pancreatitis, including medical management, endoscopic interventions, and surgical
decompression/resection. He highlighted that there are situations that surgery for chronic pancreatitis is
controversial, such as a small duct or minimal change disease, genetic syndromes and failure of prior
surgery. These situations are common indications for total pancreatectomy with islet cell transplantation. Dr.
Ahmad explained in detail the main goals of the procedure. Goal No. 1: improve pain; No. 2: improve
quality of life; No. 3: stabilize glycemic control; No. 4: insulin independence. Because the transplanted islet
cells also produce glucagon, stable glycemic control is most often achieved than insulin independence. Dr.
Ahmad described and explained the different indications for total pancreatectomy with islet cell
transplantation. Minimal change pancreatitis was first described by Walsh TN (Gut 1992). It is characterized
by a discrepancy between the morphological changes in the pancreas and the severity of the pain. It is
most often idiopathy, followed by genetic etiology. Dr. Ahmad’s group reported that total pancreatectomy
with islet cell transplantation for this condition led to insulin independence in 37% of the patients and
narcotic cessation in 58%. Genetically linked pancreatitis account for 20% of cases of chronic pancreatitis. It
usually develops during childhood and is associated with gene mutations at the acinar level (PRSS1, SPINK1,
CTRC genes) or ductal level (CFTR gene). Dr. Ahmad showed their experience with total pancreatectomy
with islet cell transplantation for genetically linked pancreatitis. Of the 17 patients who underwent the
procedure, 25% became insulin-independent and 65% narcotic independent. Finally, Dr. Ahmad
demonstrated their group results on total pancreatectomy with islet cell transplantation as salvage therapy
for patients who failed previous surgery for chronic pancreatitis. He showed that in their cohort of 64 patients
22% were insulin-independent and 51.6% narcotic independent. He also showed the University of Cincinnati
5-year follow-up data for total pancreatectomy with islet cell transplantation for chronic pancreatitis - insulin
independence: 27% and narcotic independence: 73%. Dr. Ahmad concluded his presentation stating that
total pancreatectomy with islet cell transplantation is no for every patient. Patient selection plays a crucial
role in the outcomes. It is effective for both small and large duct chronic pancreatitis and it is the only
option for minimal change pancreatitis, genetically linked pancreatitis and for patients who failed prior
surgeries. Total pancreatectomy with islet cell transplantation generates durable pain relief, quality of life
and glycemic control.
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Management of Neuroendocrine Tumors in 2020
Submitted by Thomas Clancy MD

Among the many well-attended sessions on Saturday morning was a review of Neuroendocrine Tumor
management in 2020 moderated by Julie Hallet MD of Sunnybrook Health Sciences Center and Mark
Talamonti MD of NorthShore University Health System. Daniel Figueroa-Tentori MD,PhD from The American
British Cowdray Medical Center reviewed contemporary data on pancreatic neuroendocrine tumors under
2cm in size. Pertinent biology, staging, imaging, and prognosis were reviewed. Population-level data from
the SEER database study was reviewed, particularly with regards to the finding that 27% of patients with sub2cm PNET will have positive lymph nodes at surgery, potentially supporting a more aggressive approach. A
recent consensus statement from NANETS was reviewed, which recommends observation in subcentimeter
nonfunctional PNET, with a selective approach to tumors between 1 and 2cm based on patient
characteristics. The morbidity and potential mortality of surgical approaches was emphasized. There was no
consensus from the panel on how to perform surveillance in terms of frequency or modality of imaging.
Jonathan Strosberg MD from Moffit Cancer Center in Tampa provided a comprehensive overview of
peptide receptor radionuclide therapy (PRRT), from this history of radioisotopes targeted to the somatostatin
receptor to more recent data employing Lutetium-177 Dotatate. The NETTER1 study evaluated its use in
patients with well-differentiated, metastatic midgut neuroendocrine tumors. Response rate was 18%
compared to the use of long-acting somatostatin analogs, with significant improvement in progression-free
survival and complications primarily related to cytopenias. Dr. Strosberg reviewed the options for patients
with unresectable pancreatic neuroendocrine tumors, including PRRT, hepatic arterial embolization, and
chemotherapy (Capecitibine/Temozolomide, Sunitinib), as well as words of caution for use of PRRT including
patients with poor or heterogeneous somatostatin receptor expression, extensive peritoneal disease, bulky
mesenteric disease, renal insufficiency, or a heavily pretreated liver.
Dr. Timothy Pawlik from The Ohio State University reviewed the role of liver resection for neuroendocrine liver
metastases. Dr. Pawlik reviewed the extensive historical data in this regard, with attention to the difficulty
reaching conclusions given heterogeneous study populations, relatively indolent biology in many patients,
and the near-universal incidence of occult metastatic disease in the liver. Controversies were addressed
such as the role of 70-90% cytoreduction/debulking, reoperative liver surgery, management of the primary
tumor, and role of multimodality approaches. Surgery may be particularly useful in smaller-volume,
asymptomatic patients, with transarterial approaches preferred for bulky or symptomatic disease.
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Debate: The Future of Colorectal Liver Metastases Surgery is Transplantation
Submitted by Emily Winslow MD

This 45 minute session was a vigorous evidence-based debate regarding the use of hepatic transplantation
for patients with liver-only metastatic disease from colorectal primary cancers.
The PRO position was outlined by Dr. Pal-Dag Line, Professor of Surgery and Head of the Transplant
Department in Oslo, Norway. He presented in a convincing fashion the experience of the Oslo group and
added to it some newer, yet unpublished, data. At the outset and throughout the session, he emphasized
that their impressive outcomes have been realized in “highly selected cases.”
• The data from the SECA I trial was reviewed and he emphasized the lack of selection for favorable
disease in that trial, calling attention to the fact that 66% of the patients were progressing on treatment at
the time of transplant in that cohort. The Oslo score components were reviewed (tumor >5.5 cm, CEA >80,
progression on treatment, and disease free interval <2 years), and it was emphasized that those with Oslo
score 0-1 had an exceedingly good 10-year observed overall survival at 50%.
• The SECA II trial was then reviewed and the 5 year overall survival of 83% was called out specifically, as it is
similar to that of patients undergoing transplantation for benign indications. The favorable impact of a
prolonged disease free interval was described in patients with metachronous disease, with those having >
3 years DFI having near universal long term survival. An important and physiologically interesting point was
that the known lung metastases did not appear to have accelerated growth rates on
immunosuppression.
• More generally, the theoretical use of transplant for patients with marginally resectable hepatic
metastatic disease was discussed and the potential of this therapy as a “bail-out” at the time of or after
hepatic resection was posited.
The CON position was nicely articulated by Dr. Mike D’Angelica, Professor of Surgery at Memorial Sloan
Kettering. In a passionate fashion, he argued that the outcomes seen in Oslo are most likely the result of
selection for biologically favorable disease, rather than related to the hepatic replacement. Strong
emphasis was placed on the relevant outcome being recurrence-free survival rather than overall, pointing
out as well the short median time to recurrence as well s the overall recurrence rate being high.
• The central argument against this therapy was that the outcomes published as not reflective of the
therapeutic effect of transplant but rather the power of selection of biologically favorable disease. In
essence, by rigorously selecting this small group of patients over many years, the denominator of patients
had been radically impacted, artificially inflating the survival figures. In addition, he called into question
the classification of many patients as “NED” and implied that many would subsequently manifest their
disease.
• In addition, he noted the impractically of this as treatment for patients in the US where there is organ
scarcity, rather than the overabundance of livers noted in Oslo. Finally, he reviewed also that transplant
continue to be a morbid procedure with a fixed complication rate, with the complicated issue of the
need for living donation in the US and those outcomes as described by A2-ALL.
• For the above reasons, he advocated for alternative treatment options, including hepatic artery infusion
pumps and maintenance chemotherapy (at the same time acknowledging that he personally has
referred more patients than most other surgeons to be considered for LT for this indication).
Overall, there was no winner of this debate, other than perhaps those patients with the disease who may
soon have another treatment option, which will need to be carefully implemented and cautiously
undertaken on a wider scale. The robust and professional discussion engendered both during and after this
session encouraged many of those present that this day will soon come!

Pushing the Limits of Resectability in Pancreatic Cancer
Submitted by Manuel Mustafa MD

Celiac Axis Resection - Evidence and Technical Considerations | Mark J Truty MD, MSc; Mayo Clinic
The role for radical surgery is evolving
• More Effective Combination and locoregional therapy
• Improvement in Perioperative care
• Venous Resection considered standard of care
Locally Dominant Phenotype
• Locoregional invasion without metastases (30% in autopsy)
• Following modern neoadjuvant therapy
90 patients at Mayo since Modern Chemotherapy era
Celiac resection Classification
• Class 1: Celiac axis only (1a ligation and no revascularization, 1b Ligation with revascularization, 1c
resection with revascularization and gastrectomy)
• Class 2: Celiac Axis and Proper Hepatic Artery (2a Subtotal Pancreatectomy, total gastrectomy and
revascularization; 2b Total Pancreatectomy, total gastrectomy and revascularization
• Class 3A Celiac Axis and SMA
• Class 3B Celiac Axis, SMA and PHA
Stomach requires at least two arteries to avoid ischemia
Soft tissue coverage of vascular grafts is required
Points of emphasis:
• Relative limits: target artery >=3mm, Distal in PHA is the right/left bifurcation, Distal in SMA Middle colic
• May sacrifice left hepatic if right is dominant
• Can go beyond the middle colic if IMA patent
• Be aware of anatomical variants
• More vessels involved more points of fixation and complicates the operation and exposure
• Planning based on original CT
Mayo experience with 90 Patients
• 44% class 1, 37% class 2 , 19 % class 3
• Mayor morbidity (90d) 55%
• Post op ischemia 20% with 11% reoperation and 5% emergent gastrectomy
• Operative mortality (90d) 10.5% with 7.7% in the modern era and last 50 cases 4%
• Predictors of survival: >6 cycles of chemo HR 3.62 (p=0.003), Major path response HR 3.66 (p=0.019).
Extend of resection had no negative influence in survival
• Resectability criteria:
• Responsibility (Systemic Control)
• Reconstructability (Local control)
• Recoverability (Morbidity control)
SMA Resection. Evidence and Technical Considerations | Ian McGilvray MD; University Health Network
• Initial reports by Fortner et al in 1984 first 37 patients: 32% mortality, 76% morbidity and the next 24 patients
had improved outcomes with 8% mortality and 55% morbidity
• Historically 0% 5 yr survival but in 2011 Bachellier in Strasbourg reported 15.3% 5yr survival
• Middle era (2000-2016) improve median survival 7.5-11.5 months
• Recent era majority got Neoadjuvant therapy, most involved vein resection as well and multiple vessel
reconstruction with improved mortality 5-13% and Median survivals up to 28.5 months by Tee et al.
• Relative small number of cases, retrospective, variability in neoadjuvant therapy, mortality, morbidity but
suggestion of improvement over time in high volume centers
• Toronto experience: Loveday et al , HPB 2019
• Safely reconstructable: one vessel - SMA or Celiac
• <=70 yrs
• ECOG 0-1
• When neoadjuvant possible and had stable disease or responded
• 31 resections 10 SMA, 10 Celiac, 11 NAR. Majority received Neoadjuvant therapy and 19 patients
underwent adjuvant
• 5-14 arterial resections per year (2-4 SMA resections)
• Longer operation (681 min vs 563min)
• More blood loss (1600cc vs 575cc)
• No difference in LOS, complications, reoperation, readmission or mortality
• Trend towards early recurrence
• Increased perioperative morbidity
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(Continued) Pushing the Limits of Resectability in Pancreatic Cancer
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•

Technical considerations:
• Interposition, Swing splenic artery, sleeve resection
• Inflow from intrarenal aorta, renal artery, supraceliac aorta
• Key is orientation and the orientation of the mesentery
• Graft options: Saphenous, SFA, SFV, cryopreserved artery, PTFE, Dacron, newer biologics

Resection of Low volume Metastatic PDAC: PRO | Dr. Markus Buchler; CON | Dr. Matthew Weiss
• ESPAC 4: Recurrence: 33% Local, 26% distant, Combination 7%
• Lung better survival than liver than bone
• Heidelberg
• 12 years’ experience
• 128 patients (85 liver and 43 Interaortocaval LN)
• 64.7% single liver wedge resection, 17.7% two wedges. Mostly synchronous (62 vs 23 patients)
• No difference in 30-day mortality
• PDCA+Liver 14 months median survival and 9.7% 5yr Survival; PDAC+ Lymph node mets12.3
months median survival and 10.1% 5 yr survival e vs exploration only 8.6 months median survival
and 0% 5yr survival (p<0.0001)
• Superior to palliative care
• Crippa et al EJSO 2016
• Resection vs palliation (median survival 46 months vs 11 months)
• 1 Yr survival 100% vs 42% (p<0.0001)
• 3 yr survival 57%vs 5%
• Survival predictor: Number of metastasis (<5), Multi drug Chemo, Ca19-9 drop >50%
• Crippa et al Updates Surg 2020
• Improve survival with Primary chemo and Surgery vs Chemo only or Surgery first approach
• Median survival 39-56 months)
• Tanaka et al EJSO 2019
• 101 patients explored after neoadjuvant chemo for M1 disease, 43 resected
• Predictors of resectability and survival: Imaging response with decrease in size and drop in the
Ca19-9 levels
• Ilmer et al 11 patients with lung resection for oligometastases with overall survival 26 months
• Still 76% of patients will have systemic recurrence (Groot et al Ann Surg Marc 2017.)
• Medial overall Survival with FOLFIRINOX 11.1 months, compared to 12.3 months with radical surgery plus
chemo
• Decrease in the size of the tumor and decrease in the CA19-9 most important determinants of survival
with resection of oligometastatic PDAC..
• Look into the future: Need for predictive biomarkers to guide therapy, organoid development, molecular
staging, time sensitive feedback
• No reliable way to select good biology in oligometastatic disease yet.
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