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17. TRANSGASTRIC DEBRIDEMENT IN NECROTIZING PANCREATITIS: ENDOSCOPIC OR 
OPERATIVE? 
Presenter:  Thomas K Maatman MD | Indiana University School of Medicine 
TK Maatman, BL Bick, EP Ceppa, JM DeWitt, JJ Easler, KF Flick, EL Fogel, MA Gromski,  
MG House, A Nakeeb, MA Al-Haddad, S Sherman, NJ Zyromski 
 
Background:  Walled off pancreatic necrosis in the lesser sac is amenable to 
transgastric debridement (TGD), either endoscopically (Endo-TGD) or operatively (OR-
TGD).  Each approach offers unique advantages and disadvantages; outcomes are 
emerging. We evaluated short and long-term outcomes of necrotizing pancreatitis (NP) 
patients undergoing TGD, and hypothesized that both approaches are safe and 
effective. 
 
Methods:  Retrospective review of a prospectively maintained database identified 
patients undergoing TGD for pancreatic necrosis.  The decision on the timing and 
approach was considered by a multidisciplinary team experienced in managing NP 
patients. Demographics, comorbidities, and etiology were recorded; clinical variables 
were compared at pre-, peri-, and postprocedural time points using the Chi-squared 
test, independent t-test, or one-way ANOVA on ranks test. 
 
Results:  Between 2008-2018, 491 of 628 (78%) NP patients required necrosis intervention. 
148 (30%) had TGD: OR-TGD in 101 (68%) and Endo-TGD in 47 (32%). No differences 
were observed between groups in age or comorbidities. Biliary etiology was present in 
62 (61%) of OR-TGD and 22 (47%) of Endo-TGD patients. Clinical and periprocedural 
outcomes were similar between groups, Table 1. OR-TGD required 1.0 ± 0.1 
debridements/patient; Endo-TGD had 3.0 ± 2.0 debridements/patient. No difference in 
new onset organ failure was seen between OR-TGD (13%) and Endo-TGD (13%), P = 1.0. 
In the OR-TGD group, incisional surgical site infection developed in two (2%) patients 
and postoperative pancreatic fistula developed in two (2%) patients; both were grade 
B. Three (6%) patients undergoing Endo-TGD required emergency laparotomy for 
gastric perforation with peritonitis (N = 2) or hemorrhage (N = 1). No statistical difference 
was observed in hospital length of stay after TGD in patients undergoing OR-TGD 
(mean, 9.4 ± 6.1 days) compared to Endo-TGD (mean, 13.6 ± 20.8 days), P = 0.06. 
Hospital readmission, repeat necrosis intervention, and total inpatient hospital length of 
stay were significantly lower in patients undergoing OR-TGD, Table 2. No statistical 
difference in mortality was observed between groups. During a mean follow-up of 19 



 
months (interquartile range, 8-61 months), 16 of 88 patients (18%) with DPDS required 
late pancreatectomy (N = 14) or pancreaticojejunostomy (N = 2) for symptoms of DPDS 
(recurrent pancreatitis, N = 10; recurrent pseudocyst, N = 6). Fewer patients required 
late operation for DPDS after OR-TGD (8/62, 15%) when compared to Endo-TGD (8/26, 
31%), P = 0.047. 
 
Conclusion:  Both endoscopic and operative transgastric debridement achieve 
necrosis resolution with similar safety, but different temporal and procedural profiles. 
Clear multidisciplinary communication is essential to determine specific approach to 
individual necrotizing pancreatitis patients’ disease. 
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18. INCIDENCE AND MANAGEMENT OF VASCULAR COMPLICATIONS IN PATIENTS TREATED 
WITH A MINIMALLY INVASIVE STEP UP APPROACH TO NECROTIZING PANCREATITIS: AN 
OBSERVATIONAL COHORT STUDY 
Presenter:  Casey Luckhurst MD | Massachusetts General Hospital 
CM Luckhurst , M El Hechi, LR Maurer, K Yamada, K Krishnan, C Fernandez-Del Castillo, 
KD Lillemoe, PJ Fagenholz 
 
Background:  A minimally invasive step up (MIS) approach for management of 
necrotizing pancreatitis (NP) has been associated with reduced morbidity and mortality 
compared to open surgical techniques. Recent studies have noted high rates of intra-
abdominal bleeding events in patients treated with a variety of MIS techniques, 
including percutaneous drainage (PD), endoscopic transgastric necrosectomy (ETN), 
video-assisted retroperitoneal debridement (VARD), and sinus tract endoscopic 
necrosectomy (STE).  We sought to evaluate the vascular complications seen in 
patients undergoing an MIS approach for NP, as well as to describe the management 
strategies and outcomes of these events. 
 
Methods:  An observational, cohort study was performed using a prospectively 
maintained database that includes all patients undergoing necrosectomy for NP at a 
single tertiary referral center.  Patients were included if they underwent MIS 
necrosectomy for NP from 2013-2019. All vascular interventions and intra-abdominal 
bleeding events were identified.   Interventions were categorized as either prophylactic 
or therapeutic. Patients who experienced more than one event, regardless of type, had 
each event counted independently during analysis. 
 
Results:  Of the 118 NP patients who met inclusion criteria, 21 (17.8%) underwent 
intervention for vascular complications, resulting in a total of 27 independent events. Of 
those, 7 events were prophylactic embolizations and the remaining 20 events 
represented intra-abdominal bleeding complications necessitating therapeutic 
intervention.  There was no difference in baseline characteristics between the patients 
with vascular complications and those without.  Indications for prophylactic 
embolization included a visceral artery running through a necrotic collection in a high-
risk position (n=5, 71%), vascular irregularity on CT angiography (n=1, 14%), and 
pseudoaneurysm formation (n=1, 14%).  85% of the bleeding events occurred after the 
initiation of intervention for NP, at a median of 79 days from diagnosis of pancreatitis 
and 25 days from the first intervention. Bleeding events were present with every type of 



 
NP intervention, including PD, ETN, VARD, and STE. The most common method of 
intervention for hemorrhage control was endovascular coil embolization (58.7%), which 
was successful 90% of the time. Of the patients who underwent prophylactic 
embolization, 2 had bleeding events from other, un-embolized vessels requiring 
additional intervention. Of the 9 splenic artery embolizations performed, 8 (89%) 
patients developed splenic infarcts, with only 1 patient requiring intervention due to 
secondary infection. Other complications following therapeutic visceral artery 
embolization included 1 episode of gastro-intestinal ischemia, 2 episodes of rebleeding.  
There was a 6-fold higher mortality rate in the patients experiencing bleeding events 
(n=3, 18.8%) compared to those without (n=3, 2.9%) (p=0.032). 
 
Conclusion:  Bleeding events in NP patients treated with an MIS approach are 
associated with a 6-fold increase in mortality compared with those patients who do not 
experience bleeding events. These events occur regardless of interventional strategy 
and are associated with a high mortality. Endovascular intervention is a generally 
effective strategy for the management of bleeding events. Prophylactic embolization 
may be an effective technique for reducing intra-abdominal bleeding complications, 
however further studies are needed to define how and when to employ it. 
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19. ASSESING THE ROLE OF IRRIGATION OF THE CAVITY WITH STREPTOKINASE VS 
HYDROGEN PEROXIDE IN IMPROVING THE EFFICACY OF PERCUTANEOUS CATHETER 
DRAINAGE IN SEVERE ACUTE NECROTIZING PANCREATITIS 
Presenter:  Venu Bhargava Mulpuri MBBS, MS, Mch | Postgraduate Institute of Medical 
Education And Research 
VB Mulpuri, SS Rana, U Gorsi, M Kang, H Singh, R Gupta 
 
Background:  Severe acute necrotising pancreatitis with infected pancreatic necrosis is 
associated with high mortality up to 30%.Streptokinase and hydrogen peroxide were 
proven agents for irrigation of the necrotic cavity leading to dissolution of the 
necrosum. 
 
Methods:  This is a ongoing prospective randomized study from 2018 July. Inclusion 
criteria includes patients with severe acute necrotising pancreatitis with infected 
pancreatic necrosis who underwent percutaneous catheter drainage. After 
percutaneous catheter drainage patients were randomised to irrigation of the cavity 
with streptokinase(streptokinase group (1.5 lakh IU in 100ml of normal saline ) ) and 
irrigation of the cavity with 3% hydrogen peroxide( H 2O2group (3% H2O2 in 100 ml 
normal saline ) ).Patients were observed for primary end points which include reversal of 
sepsis and secondary end points which include length of ICU stay,ventilatory 
requirement, requirement of surgery ,no of interventions in the two groups. 
 
Results:  Of the 27 patients included 7 were female and 20 were male ,alcohol was the 
most common etiology in 15(64%) gall stones in 10(37%) and idiopathic in 2(7.4%).Mean 
hospital stay was 60.48 days (18-95),mean duration of ICU stay was 18.85 (0-
57)days,mean duration for requirement of ventilatory support is 11.49(0-40) days, mean 
duration for percutaneous catheter drainage was 33 .52 days (18-65), mean duration 
from onset of pain to surgery was 32.85 (31-80), mean no of catheters placed were 2.52 
(2-4).  Permanent organ failure were seen in 23(85%) of which one ,two and three organ 
failures were seen in 52%,34.7%,13% respectively.Irrigation of the cavity with 
streptokinase was done in 52% and with H2O2 in 48% of the patients.Demographic 
characters(p=0.78), total duration of stay(p=0.379), need for ventilatory requirement 
(p=0.816), need for surgery(p=0.419),sepsis reversal (p=0.879),no of catheters required 
after irrigation(p=0.978)were similar between the two groups.Number of days on 
ventilator support was higher in streptokinase group (214 vs 62 days p=0.013),patients 
with permanent organ failure in streptokinase group were 44% vs 40.7% (p=0.032)in H202 



 
group.Mortality was seen in 57% of patients in H202 group vs 43% in streptokinase group 
(p=0.323 OR 1.436 CI-0.684-3.016) which was statistically not significant .Overall mortality 
was seen in 52% of the patients and it was significantly associated with organ failure 
with 35% mortality in single organ failure, 62% in two and in 100% in three organ failures 
(p=0.015) 
 
Conclusion:  Mortality in the strepokinase group is lower in comparision to Hydrogen 
peroxide group despite the increased need for ventilatory support in streptokinase 
group.  Mortality was directly related to number of organ failure in the present study.
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20. IMPACT OF LUMEN-APPOSING METAL STENTS ON THE LONG-TERM MANAGEMENT OF 
DISCONNECTED PANCREATIC DUCT SYNDROME 
Presenter:  Ji Young Bang MD, MPH | AdventHealth Orlando 
JY Bang, R Hawes, S Varadarajulu 
 
Background:  Disconnected pancreatic duct syndrome (DPDS) can present 
concurrently or as a delayed presentation in 50-60% of patients with pancreatic fluid 
collections (PFCs), particularly in acute necrotizing pancreatitis. Given the increasing 
use of lumen-apposing metal stents (LAMS) for drainage of PFCs, its impact on DPDS is 
unclear.   Aims: To examine the impact of LAMS on the management of DPDS in 
patients presenting with PFCs. 
 
Methods:  We performed a prospective study of consecutive patients with PFCs who 
underwent transluminal drainage by EUS-guided placement of 15 or 20mm LAMS 
(AXIOS, Boston Scientific, USA). After confirmation of clinical improvement and 
resolution of the fluid collection on follow-up CT/MRI at 3 to 4 weeks, the LAMS were 
removed. In patients with DPDS, when feasible, the LAMS were replaced with 7Fr 
double pigtail plastic stents to facilitate the drainage of the disconnected pancreatic 
segment and to prevent PFC recurrence. All patients were prospectively followed for a 
minimum duration of 6 months to evaluate for disease recurrence. Main outcome 
measure was to identify risk factors for PFC recurrence. 
 
Results:  Of 188 patients with PFCs treated using LAMS over a 4-year period, 94 (50.0%) 
had DPDS, 71 (37.8%) had an intact main pancreatic duct and pancreatic duct 
patency was unknown in 23 (12.2%). In patients with DPDS, LAMS were replaced 
successfully with plastic stents in 70 patients (74.5%); in 24 patients (25.5%), the necrotic 
cavity had ‘sealed-off’ or the procedure was technically unsuccessful, precluding stent 
replacement. At a median follow-up of 183 days (IQR, 179-188 days), while none of the 
patients with an intact main pancreatic duct had a PFC recurrence, 7 of 94 (7.4%) 
patients with DPDS had PFC recurrence (p=0.020). While PFC recurrence occurred in 
only 1 of 70 (1.4%) patients with DPDS in whom LAMS replacement was successful, 6 of 
24 (25.0%) patients in whom stent replacement was unsuccessful developed 
symptomatic PFC recurrence that warranted additional interventions (p=0.001). On 
multivariable logistic regression analysis, not replacing the LAMS with plastic stents was 
the only factor predictive of PFC recurrence in DPDS patients (odds ratio 23.0, 95% CI, 



 
2.6-203.4; p=0.005) when adjusted for patient demographics, PFC characteristics and 
disease severity. 
 
Conclusion:  As DPDS is common in patients presenting with PFCs, it is important to 
identify and treat it by replacing LAMS with indwelling plastic stents prior to complete 
closure of the cavity, to minimize disease recurrence and morbidity.
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22. ASSOCIATION BETWEEN CHRONIC PANCREATITIS AND PANCREATIC CANCER: A TEN-
YEAR RETROSPECTIVE STUDY OF ENDOSCOPICALLY TREATED AND SURGICAL PATIENTS 
Presenter:  Taija Korpela | Helsinki University Hospital 
T Korpela, M Udd, H Mustonen, A Ristimäki, C Haglund, H Seppänen, L Kylänpää 
 
Background:  Pancreatic cancer (PC) has a poor prognosis. Chronic pancreatitis (CP) 
associates with high morbidity and mortality, and serves as a risk factor for PC. This study 
aimed to assess the association between endoscopically treated CP patients and PC, 
and to establish the rate of CP among patients undergoing surgery for pancreatic 
ductal adenocarcinoma (PDAC). 
 
Methods:  We retrospectively analyzed 458 CP patients undergoing endoscopic 
treatment (ET) between 2000 and 2010 and 349 PDAC patients undergoing pancreatic 
resection between 2000 and 2014 at the Helsinki University Hospital. 
 
Results:  The likelihood of diagnosing PC was highest within 2 years of a CP diagnosis: 21 
of 30 PC diagnoses occurred during this time. The hazard rate appeared to rise again 6 
years after follow-up: 5 of 30 PC diagnoses occurred 6 to 12 years from CP diagnosis. 
Two patients were diagnosed with CP before PDAC. Multivariate analysis showed two 
prognostic factors indicative of PC development: biliary stricture (HR 9.21; 95% CI 3.76–
22.08) and a higher age at CP onset (HR 1.55; 95% CI 1.30–1.85). Among 458 CP 
patients, the median overall survival without PC was 14.7 years (95% CI 12.0–17.3), falling 
to 1.6 years (95% CI 1.2–2.0) with PC. 
 
Conclusion:  The high incidence of PC among CP patients at the beginning of follow-up 
likely reflected an initially missed PC diagnoses. In long-term follow-up, an increasing PC 
incidence might reflect the PC-predisposing impact of CP. Thus, we recommend 
careful follow-up for patients presenting with a recently diagnosed CP and risk factors 
for PC.



 
Scientific Session 2 
 
23. VASOSTATIN-1 AS PANCREATIC NEUROENDOCRINE TUMOR BIOMARKER: A 
COMPARISON BETWEEN PREOPERATIVE AND POSTOPERATIVE MEASUREMENTS 
Presenter:  Valentina Andreasi | San Raffaele Scientific Institute 
V Andreasi, S Partelli, M Manzoni, F Muffatti, B Colombo, RM Montorsi, A Corti, M Falconi 
 
Background:  No reliable and accessible biomarkers are currently available in the field 
of pancreatic neuroendocrine tumors (PanNET). Vasostatin-1 (VS-1), the N-terminal 
fragment derived from the cleavage of Chromogranin A (CgA), seems to be more 
reliable than CgA since its plasma levels are not altered by the assumption of proton 
pump inhibitors (PPI). Moreover, an association between preoperative VS-1 plasma 
levels and pathological features of aggressiveness was previously reported in a cohort 
of patients with surgically resected nonfunctioning (NF)-PanNET. A cut-off (0.39 nM) able 
to identify those patients with larger and more aggressive tumors was identified as well. 
Aims of the present study were to evaluate the association between preoperative VS-1 
and clinico-pathological characteristics in a different cohort of patients and to 
compare preoperative and postoperative measurements of Vasostatin-1. 
 
Methods:  Patients submitted to surgery at San Raffaele Hospital with a preoperative 
diagnosis of PanNET were retrospectively screened. Patients having both a 
preoperative and a postoperative plasma sample (collected on postoperative day 5 
[POD 5]) were included in the study. Circulating levels of VS-1 were investigated by a 
specific sandwich Enzyme-Linked ImmunoSorbent Assay (ELISA), preoperatively and on 
POD 5. 
 
Results:  Overall, 39 patients were considered for the analysis (one patient was 
excluded due to a final pathological diagnosis different from PanNET). By linear 
regression, preoperative VS-1 plasma level was confirmed to be significantly correlated 
with tumor size (B=17.973, P=0.001). Patients with functioning PanNET displayed 
significantly lower preoperative VS-1 plasma levels compared to patient with non-
functioning neoplasms (median 0.088 nM vs 0.338 nM, P=0.041). Median preoperative 
VS-1 plasma level was significantly higher compared to VS-1 measured on POD 5 
(preoperative: 0.250 nM vs POD5: 0.129 nM, P=0.001). The proportion of patients with a 
VS-1 plasma level >0.390 nM decreased significantly (McNemar test P &#60; 0.0001) 
from preoperative time (15/39, 39&#37;) to POD 5 (2/39, 5&#37;). Of these two patients 
with a high postoperative VS-1, one had a PanNET G2 staged as pT3 N1 (large nodal 
metastasis measuring 25 mm) with microvascular invasion, whereas the other one was 



 
diagnosed with a PanNET G1 pT2 N0 associated to the presence of at least 2 
microadenomas. All the patients with a preoperative VS-1 plasma level ≤0.390 nM still 
had a VS-1 plasma level lower than the cut-off on POD 5. 
 
Conclusion:  A decrease of VS-1 after surgical resection suggests that this biomarker is 
able to provide an early assessment of surgical efficacy. However, a larger sample size, 
including a higher number of R2-resections, is needed in order to evaluate the ability of 
VS-1 to detect residual disease.
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24. PREDICTORS AND PATTERNS OF RECURRENCE AFTER SURGERY FOR NONFUNCTIONING 
PANCREATIC NEUROENDOCRINE NEOPLASMS: IMPLICATIONS FOR FOLLOW-UP STRATEGY 
Presenter:  Valentina Andreasi | San Raffaele Scientific Institute 
S Partelli, G Guarneri, L De Mestier, S Gaujoux, V Andreasi, P Rancoita, S Dokmak, P 
Ruszniewski, A Sauvanet, M Falconi 
 
Background:  Several clinico-pathological factors, including tumor grading, tumor size 
and lymph node metastases, have been identified as predictors of disease relapse 
after surgery performed for nonfunctioning pancreatic neuroendocrine neoplasms (NF-
PanNEN). Various prognostic models and nomograms have been developed with the 
aim to stratify the risk of recurrence. However, current guidelines do not provide any 
recommendation with regard to postoperative surveillance protocols and no 
distinctions are made on the basis of the individual risk of recurrence. The aims of the 
present study were to analyze the timing of recurrence by the application of a novel 
statistical approach (Frailty model) and to identify time-related risk factors for 
recurrence after curative surgery for NF-PanNEN. 
 
Methods:  All the patients who underwent pancreatic resection for PanNEN between 
January 2005 and June 2017 at three different institutions [Beaujon Hospital (Paris), 
Cochin Hospital (Paris) and San Raffaele Hospital (Milan)] were retrospectively screened 
from prospectively collected databases. Inclusion criteria were the presence of 
sporadic, well-differentiated, localized, NF-PanNEN G1-G2 submitted to curative 
resection (R0-R1). The bimodal distribution of the disease-free survival (DFS) hazard rate 
was estimated through a Frailty model, which accounts for possible unobservable 
sources of heterogeneity by including a random variable (frailty variable). 
 
Results:  Overall, 362 patients were included. After a median follow-up of 60 months 
(95% confidence interval: 54-68 months), 56 (15%) patients developed disease 
recurrence and 4 (1.1%) eventually died of disease. At univariate log-rank analysis T3-T4 
tumors (p<0.001), R1-resections (p=0.004), nodal involvement (p<0.001, for both nodal 
status and lymph node ratio), perineural and microvascular invasion (p<0.001 for both), 
as well as presence of necrosis (p<0.001), were significantly associated with a worse 
DFS. By applying a parametric frailty model for bimodal hazards (Figure 1), two peaks of 
disease recurrence were identified, with the first peak of risk located at 11.5 months and 
the second peak at 111 months after surgery. Risk factors associated with early disease 
relapse were T stage (T3-T4 versus T1-T2, p<0.001), grading (G2 versus G1, p=0.002), 



 
perineural invasion (p=0.001) and lymph node ratio (p<0.001). Comparing the model 
coefficients, the estimated risk of early recurrence for patients with T3-T4 tumors was 
higher than the one estimated for patients with G2-tumors or with perineural invasion. 
No variables were retained for explaining the second peak of recurrence. 
 
Conclusion:  The timing of recurrence after radical surgery for NF-PanNEN seems to 
have two distinct peaks, one located within a year and the second one nearly 10 years 
from surgery. This timing of recurrence may have important implications for 
postoperative follow-up, as it advocates for a long-term surveillance, and for planning 
possible adjuvant treatment trials for patients at high-risk of early recurrence after 
surgery. 
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25. INTERIM ANALYSIS OF PROSPECTIVE EVALUATION OF THE MANAGEMENT OF SPORADIC 
NONFUNCTIONING ASYMPTOMATIC PANCREATIC NEUROENDOCRINE NEOPLASMS ≤ 2 CM 
(ASPEN STUDY) 
Presenter:  Stefano Partelli   San Raffaele Scientific Institute 
S Partelli, A Zerbi, S Massironi, J Jin-Young, L Landoni, EN Van Dijkum, J Ramage, V 
Andreasi, E Segelov, T Armstrong, P Niccoli, A Sauvanet, M Falconi 
 
Background:  Guidelines recommend a watchful strategy for small, incidental, 
nonfunctioning pancreatic neuroendocrine neoplasms (NF-PanNEN). The aim of the 
present study is to evaluate the management of asymptomatic NF-PanNEN ≤ 2 cm. 
 
Methods:  Prospective multicenter cohort study supported by European 
Neuroendocrine Tumor Society (ENETS) (NCT03084770). Overall, 387 patients with 
sporadic asymptomatic NF-PanNEN ≤ 2 cm were enrolled by 40 Institutions worldwide 
(August 2017-November 2019). Data for an interim analysis were available for 354 
patients. Patients underwent active surveillance (AS) or surgical resection (SR) 
according to referral physician choice. 
 
Results:  Overall, 275 patients (78%) underwent AS, whereas 79 patients (22%) received 
SR at initial diagnosis. Patients in the AS group were significantly older compared to 
those who underwent surgery (56 vs 52 years, P= 0.01). Patients in the AS group had 
significantly smaller tumors (13 mm vs 15 mm, p= 0.02) and less dilated main pancreatic 
duct (2.5 vs 4 mm, p <0.01) compared to the SR group. Only one patient (0.3%) 
presented liver metastases at diagnosis. In the AS group 165 patients (60%) had at least 
1 follow-up available. None of these patients developed metastases and only one 
(0.6%) had a significant increase of the lesion. Of those 165 patients initially observed, 5 
(3%) underwent surgery after the first follow-up. In the SR group, the most frequent type 
of resection was distal pancreatectomy in 46% of cases and patients were operated 
with a minimally invasive approach in 60% of cases. No postoperative mortality was 
observed. 
 
Conclusion:  Although most patients with asymptomatic NF-PanNEN ≤ 2 cm are 
observed, a fraction of them still undergo surgery despite guidelines recommend that a 
wait-and-see strategy should be privileged.
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26. DETECTION STUDY: DIAGNOSTIC ACCURACY OF 68GA-PET, ENDOSCOPIC 
ULTRASOUND AND COMPUTED TOMOGRAPHY IN THE ASSESSMENT OF LYMPHNODAL 
METASTASES BY NONFUNCTIONING PANCREATIC NEUROENDOCRINE NEOPLASMS 
Presenter:  Francesca Muffatti | San Raffaele Scientific Institute 
F Muffatti, S Partelli, V Andreasi, F Giannone, G Guarneri, C Giorgi, F De Cobelli,  
P Mapelli, G Rossi, M Picchio, PG Arcidiacono, M Falconi 
 
Background:  The presence of nodal metastasis is one of the most important predictive 
factors for recurrence after radical surgery for nonfunctioning Pancreatic 
Neuroendocrine Neoplasms (NF-PanNEN).  Nevertheless, it is not clear which is the best 
diagnostic examination to identify preoperatively lymphnodal metastasis. Aim of this 
study is to determine the accuracy of preoperative staging in detecting nodal 
metastases in patients affected by sporadic NF-PanNEN. 
 
Methods:  Patients undergoing radical surgery for sporadic NF-PanNEN were 
prospectively enrolled in the DETECTYON trial (NCT03918759). Sensitivity and specificity 
of contrast-enhanced computed tomography (CECT) scan, 68Gallium-PET and 
endoscopic ultrasonography (EUS) in predicting presence of lymphnodal metastases 
were analyzed. 
 
Results:  Between July 2018 and August 2019, 36 pts with a diagnosis of sporadic NF-
PanNEN were enrolled and underwent diagnostic preoperative evaluation (CECT scan, 
EUS, 68Gallium PET) before standard pancreatic resection (1 total pancreatectomy, 16 
pancreaticoduodenectomies, 17 distal pancreatectomies, 2 central 
pancreatectomies).  Of these 36 pts, 19 (53%) had nodal metastases at pathological 
report (median of retrieved lymph nodes: 25). The median diameter of nodal 
metastases was 5.5 mm (range: 1-40 mm). Sensitivity and specificity of the preoperative 
diagnostic were 37% and 76% for CT scan, 44% and 100%  for EUS, 31% and 94%  for 
68Gallium PET, respectively. When combining the three diagnostic methods sensitivity 
and specificity  were 52% and 71%, respectively. 
 
Conclusion:  CT scan, 68Gallium-PET and EUS have a low sensitivity in predicting nodal 
metastases in pts with NF-PanNEN although a good specificity for EUS and 68Ga PET 
was observed.
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27. CDK5 DRIVES THE PHOSPHOPROTEOMICS OF PANCREATIC NEUROENDOCRINE TUMORS 
AND IS A THERAPEUTIC TARGET 
Presenter:  Sushanth Reddy MD | University of Alabama at Birmingham 
AC Carter, JA Bibb, R Telange, W Howse, J Schrader, C Tan, B Robinson, S Reddy 
 
Background:  Pancreatic neuroendocrine tumors (PNET) are seen with increasing 
frequency and associated with substantial morbidity and mortality. Most research into 
PNET focus on genetic syndromes with functional PNET while ignoring the proteomics in 
these tumors. Most PNET are nonfunctional, and current genetically-derived animal 
models all produce functional PNET (insulinoma or gastrinoma). Therefore, they do not 
recapitulate the human disease. We have previously shown aberrant p25 activates 
cyclin dependent kinase 5 (Cdk5) and drives medullary thyroid cancer, another 
neuroendocrine tumor. We hypothesize that Cdk5 activity plays a role in PNET 
pathogenesis, sought to develop a murine model that replicates human disease, and 
identify molecular pathways that are being activated in PNET tumorigenesis. 
 
Methods:  p25/Cdk5 expression was quantified in human PNET (hPNET) tissues by 
immunoblotting and immunohistochemical staining. hPNET cell lines were treated with 
Cdk5 inhibitors. Bi-transgenic C56BL/6j mice were created with (1) tet-operon driving 
p25 transcription and (2) insulin promoter driving reverse tetracycline-transactivator 
transcription. p25 overexpression was induced with dietary doxycycline (dox) at 24 
weeks. Phosphoproteomic analysis was performed of growing (on dox) and 
arrested/control (off dox) mouse tumors to identify phosphorylation sites that were 
upregulated in growing tumors. Short interfering peptides (SIPs) were generated to 
these targets to determine effects on hPNET cell survival and identify potential 
actionable signaling pathways. 
 
Results:  All hPNET samples tested had increased expression of p25/Cdk5 (sporadic 
nonfunctional (9/9), MEN1 (3/3), von Hipple Lindau (1/1), sporadic functional tumors 
(3/3), Figure A). A Cdk4/Cdk5 inhibitor (indolamine A) abrogated growth of hPNET-
derived cells in a dose-dependent manner without affecting control fibroblasts (Figure 
B). Cdk4-specific inhibitor (indolamine B) did not affect these cells. All transgenic mice 
developed PNET with a variety of phenotypes (25 nonfunctional, 3 insulinomas, 1 
glucagonoma) on dox by 44 weeks (Figure C). Phosphoproteomic signaling analysis 
revealed 50 potential p25/Cdk5 protein targets; SIPs to 15 sites inhibited growth of BON 
cells but not fibroblasts (Figure D, top). Six of these sites included known proteins 



 
implicated in human tumorigenesis FAM20C secretory kinase (FAM), DNA ligase 1 
(LIG1), filamin B (FLNB), retinoblastoma-like 1 (RBL1), La-related protein (LARP), and SUV-
39H1 histone methyltransferase (SUV). Phosphorylation of each was reduced in the 
presence of Cdk5 inhibition in hPNET BON cells (Figure D, bottom), implicating each in 
PNET formation and growth. 
 
Conclusion:  Aberrant Cdk5 activity is seen in all hPNET and is a potential therapeutic 
target. We have created the first transgenic model of PNET that behaves like human 
disease and have identified molecular pathways that are being activated in PNET. This 
mouse is a powerful tool that can be used to interrogate the biological systems driving 
these tumors. 
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28. SOMATIC ALTERATIONS IN SPORADIC PANCREATIC NEUROENDOCRINE TUMORS: IS 
THERE A ROLE FOR TESTING? 
Presenter:  Erin A Strong MD, MBA, MPH | Medical College of Wisconsin 
CN Clarke, EA Strong, M Gracz, A Livingston, M Aldakkak, K Christians, B George,  
J Thomas, WA Hall, BA Erickson, DB Evans, S Tsai 
 
Background:  Comprehensive genomic profiling has shown prognostic and predictive 
benefit in a variety of gastrointestinal tumors. However, the incidence of actionable 
somatic alterations in pancreatic neuroendocrine tumors is unknown. The purpose of 
this study is to evaluate the clinical implications of somatic alteration testing in patients 
with sporadic pancreatic neuroendocrine tumors (PNET) treated at a single tertiary 
oncology care center. 
 
Methods:  A retrospective review of patients undergoing resection of sporadic PNET was 
performed. Patients with known endocrine genetic syndromes were excluded.  Surgical 
specimens subjected to comprehensive genomic profiling between 2012-2018 using 
commercially available platforms from Caris Life Sciences and Foundation Medicine 
were identified. Genomic alterations were identified by Next Generation Sequencing 
(NGS). 
 
Results:  26 patients with sporadic PNETs met inclusion criteria. Median age was 56 years 
(IQR 46-63), and 14 (54%) were female. 6 (23%) had sporadic functional tumors, 
including 3 (12%) insulinomas and 3 (12%) gastrinomas. Tumor grade according to WHO 
2017 classification schema was G1 in 8 (31%), G2 in 15 (58%), and G3-NEC in 3 (11%). 16 
(62%) patients developed distant metastases during their disease course; 14 (54%) 
presented with synchronous metastasis and 2 (8%) with metachronous metastases. The 
liver was the site of metastases in 15 (94%) and peritoneal disease in 1 (6%). Caris testing 
consisted of either a 472-gene or 88-gene NGS panel. Foundation testing interrogated 
either 315 genes plus 47 introns from 19 genes frequently rearranged in cancer or more 
recently 324 known cancer predisposing genes. 11 (42%) patients had no genomic 
alterations identified. The most common somatic gene alterations identified were 
pathologic variants in MEN1 in 6 (23%) patients, ATRX in 5 (19%), and TP53 in 4 (15%). 2 
(8%) patients had alterations with clinically actionable targets, including one BRCA2 
and one BRAF alteration. One patient had systemic therapy directed by somatic 
testing. 
 



 
Conclusion:  Somatic alteration testing may have predictive relevance in patients with 
sporadic PNETs, particularly in those with metastatic and/or high-grade disease. Larger 
cohorts are needed to further investigate the predictive impact of comprehensive 
genomic profiling panels in sporadic PNET. 
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29. IS ENUCLEATION SAFE FOR SMALL PANCREATIC NEUROENDOCRINE TUMORS LESS THAN 
TWO CENTIMETERS IN SIZE? 
Presenter:  Marc Altimari BS | Northwestern Medicine 
M Altimari, J Abad, A Chawla 
 
Background:  The optimal surgical management for small pancreatic neuroendocrine 
tumors (PNETs) is unclear, particularly for tumors less than two centimeters in size. 
Patients may undergo formal oncologic resection encompassing removal of regional 
lymph nodes or may undergo simple enucleation of the tumor. Our objective was to 
understand the practice patterns of surgical resection in patients who underwent 
pancreatectomy for PNETs less than two centimeters. We sought to understand if 
enucleation was adequate treatment. 
 
Methods:  We used the National Cancer Database (NCDB) Pancreas Participant User 
File from 2004 to 2016 to assess the surgical treatment of small PNETs. We included 
patients with a confirmed diagnosis of PNET that underwent curative-intent 
pancreatectomy.  We included  patients with grade I or grade II PNETs that were 
clinically less than two centimeters in size. We identified if surgical resection involved an 
oncologic resection which included resection of the primary tumor as well as regional 
lymph nodes or simple enucleation with resection of only the tumor without lymph 
nodes. Fisher’s exact test and log-rank test were used to identify statistical differences 
and logistic regression was used to evaluate predictors of nodal upstaging. 
 
Results:  We identified 3,021 patients who underwent resection for PNETs that were less 
than two centimeters in size. Of these, 2,740 (77.3%) underwent oncologic resection with 
a median number of 8 lymph nodes examined, and 804 (22.5%) underwent tumor 
enucleation. Patients who underwent oncologic resection had larger tumors on 
average (1.26 vs 1.22 centimeters, p=0.009). There was no difference in the age of 
patients (60.0 vs 58.8 years, p=0.81), or in the rate of grade I tumors (77.1% vs 75.2%, 
p=0.27) or grade II tumors (8.8% vs 7.6%, p=0.27) between the two groups. In terms of 
overall survival, patients who underwent oncologic resection had a 5-year survival rate 
of 89.3%. Patients who underwent enucleation also had a 5-year survival rate of 89.3% 
(p=0.89, Figure 1). Of patients who underwent oncologic resection, the frequency of 
node positive PNETs was 16.4% overall, 9.7% in grade one tumors and 17.2% in grade 
two tumors. According to AJCC classification, 2,514 patients of the total cohort were 
clinically staged as having node negative disease prior to resection. Of these 1,907 



 
(75.9%) that underwent oncologic resection, 162 (8.5%) were found to have node-
positive disease after resection. Tumor size independently predicted nodal upstaging 
after resection (OR 1.08, CI 1.03-1.12, p=0.001). 
 
Conclusion:  The technique by which resection is performed for small PNETs less than 
two centimeters is variable, with enucleation being performed in over a fifth of all 
patients. Our results demonstrate that enucleation resulted in survival outcomes which 
were comparable to patients who underwent oncologic resection. However, 
enucleation should be performed with caution, as nearly one in six patients who 
underwent oncologic resection had nodal involvement on final pathology. 
 
 



 
Scientific Session 2 
 
30. EXTENDED EXPERIENCE WITH A DYNAMIC, DATA-DRIVEN DRAIN MANAGEMENT 
PROTOCOL IN PANCREATODUODENECTOMY: PROGRESSIVE RISK STRATIFICATION FOR 
BETTER PRACTICE 
Presenter:  Maxwell T Trudeau BS | University of Pennsylvania 
MT Trudeau, L Maggino, B Chen, MT McMillan, MK Lee, R Roses, R DeMatteo, JA Drebin, 
CM Vollmer 
 
Background:  Intraoperative-drain use for pancreatoduodenectomy (PD) has 
traditionally been practiced in an unconditional, binary manner (placement/no-
placement). Alternatively, dynamic drain management has been introduced as a 
data-driven process, incorporating the Fistula Risk Score (FRS) and drain fluid amylase 
(DFA) analysis, to mitigate clinically-relevant pancreatic fistula (CR-POPF) occurrence. 
 
Methods:  An extended experience with dynamic drain management was employed 
prospectively at a single institution for 400 consecutive PDs (2015-2018). This protocol 
consists of two parts: (1) primary intraoperative risk assessment where drains are omitted 
for negligible/low FRS (0-2) risk and placed for moderate/high FRS (3-10) risk; (2) 
secondary postoperative risk assessment where drains placed for moderate/high FRS, 
are removed “early” on postoperative day (POD) 3 if POD1 DFA≤5,000 U/L. Adherence 
to this practice and subsequent outcomes were analyzed. For comparative 
performance purposes, CR-POPF data was compared to that from 5533 patients, 
multinational (17 institution) Pancreas Fistula Study Group (PFSG). 
 
Results:  The overall CR-POPF rate was 8.7% with none occurring in the Negligible-Low 
risk cases (27% of patients). Moderate-High risk patients manifested a 11.9% CR-POPF 
rate (N=35/293), which was lower on-protocol (9.5 vs. 21%, p=0.014). After drains were 
placed, POD1 DFA≥5,000 U/L was a better predictor of CR-POPF than FRS (OR 14.7, 95% 
CI 4.3-50.3). For POD1 DFA≤5,000 U/L, early drain removal was associated with fewer CR-
POPFs (2.8 vs. 23.5%, p<0.001), substantiated by multivariable analysis (OR 0.09, 95% CI 
0.03-0.28) and confirmed with propensity-score matching (4.7 vs. 21.5%, p=0.048). There 
was variation in both individual surgeons’ adherence to the protocol (Range: 92% - 11%; 
p<0.001) and their CR-POPF rates (3.2% - 21.1%; p=0.037). Surgeon adherence was 
inversely related to CR-POPF rate (r=-0.92). Overall, this series’ observed CR-POPF rate 
was significantly lower than that of the international standard PFSG (8.7% vs. 13.6%; 
p=0.006; Observed/Expected ratio=0.64), despite displaying a higher mean FRS (4.1 vs. 



 
3.8; p<0.001). On-protocol patients demonstrated an even greater reduction in CR-
POPF rates (Observed/Expected ratio=0.54). 
 
Conclusion:  This extended experience validates a data-driven, dynamic drain 
management protocol, which appears to provide substantially decreased occurrence 
of CR-POPF following PD when compared to a benchmark standard. This study confirms 
that drains can be safely omitted from negligible/low risk patients, and moderate/high 
risk patients can benefit from early drain removal. This protocol provides a model for 
better drain management practice and individualized patient care after PD. 
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31. CHANGE IN DRAIN AMYLASE IN THE EARLY POSTOPERATIVE PERIOD IS A BETTER 
PREDICTOR OF CR-POPF THAN USING POD 1 DRAIN AMYLASE ALONE 
Presenter:  Sarwat Ahmad | University of Pittsburgh Medical Center 
SB Ahmad, JC Hodges, A Bilderback, A Paniccia, DL Bartlett, AH Zureikat 
 
Background:  Recent studies support early drain removal after 
pancreaticoduodenectomy (PD) in patients with a postoperative day (POD) 1 drain 
amylase (DFA1) level of  < 5,000. However, several DFAs are frequently obtained 
beyond DFA1. The utility of those absolute values (DFA2) and change in DFA between 
DFA1 and DFA2 in predicting clinically relevant postoperative pancreatic fistula (CR-
POPF) remains to be determined. We aimed to determine whether change in DFA is a 
more reliable predictor of CR-POPF compared to DFA1. 
 
Methods:  Using the ACS-NSQIP pancreatectomy database, PD patients from 2014-2017 
with intraoperative drain placement, known DFA1, DFA2 (highest recorded value on 
POD 2-5), day of drain removal, and CR-POPF status (defined as fistula associated with 
percutaneous drainage >7 days or spontaneous wound drainage plus one major 
morbidity such as NPO-TPN, reoperation, organ/space SSI, unplanned intubation, 
ventilator, renal insufficiency, sepsis, or mortality) were retrospectively reviewed. Logistic 
regression models were used to estimate goodness-of-fit for DFA1, DFA2, and change in 
DFA as predictors for CR-POPF. 
 
Results:  15,224 patients underwent PD with an 11.8% incidence of CR-POPF. Of the 
2,778 patients who met inclusion criteria, CR-POPF rate was 6.6%. On multivariable risk 
adjustment, DFA1 plus change in DFA was compared to DFA1 or DFA 2 alone in its 
ability to predict the risk of CR-POPF. Risk of CR-POPF increased with any rise in DFA (for 
example: 20% increased odds for a 50% rise in DFA; 40% increased odds for a 100% rise, 
p<0.001), regardless of whether the DFA1 was above or below 5,000. Risk of CR-POPF 
significantly decreased with any drop in DFA for a maximum odds reduction of 
approximately 50% with a 75% or more decrease in DFA (p<0.001, Figure 1). Notably, the 
degree of odds reduction was not associated with the starting DFA1 value (p=0.979). 
While DFA, DFA2, and DFA1 plus change in DFA were all independent predictors of the 
risk of CR-POPF (all p<0.001 after multivariable risk adjustment), DFA1 plus change in DFA 
performed better than either DFA1 or DFA2 alone (Pseudo R2 = 0.294 vs 0.262 and 0.287, 
respectively), with a 98.1% negative predictive value for CR-POPF. 
 



 
Conclusion:  CR-POPF after PD is more accurately predicted by DFA1 plus change in 
DFA rather than DFA1 alone, and can decrease by 50% with a 75% drop in DFA. These 
data should be used together with the DFA1 to select patients for early drain removal. 
Future directions include validating a nomogram for using these variables to guide 
drain management following PD. 
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32. TRANSIENT BILIARY FISTULA AFTER PANCREATODUODENECTOMY INCREASES RISK OF 
BILIARY ANASTOMOTIC STRICTURE 
Presenter:  Thomas K Maatman MD | Indiana University School of Medicine 
TK Maatman, AJ Loncharich, KF Flick, RE Simpson, EP Ceppa, A Nakeeb, TK Nguyen,  
CM Schmidt, NJ Zyromski, MG House 
 
Background:  Biliary fistula after pancreatoduodenectomy (PD) is associated with 
significant perioperative morbidity and mortality; however, its impact on the 
development of biliary anastomotic stricture after PD is not well defined. The aim of this 
study was to determine the risk of early postoperative biliary fistula for late biliary 
anastomotic stricture after pancreatoduodenectomy. 
 
Methods:  Retrospective review of a prospective institutional database was performed 
to identify patients undergoing PD from 2013-2018. All postoperative biliary fistulae were 
graded according to the International Study Group of Liver Surgery (ISGLS), including 
grade A (transient, clinically insignificant biliary fistula with duration ≤7 days), grade B 
(biliary fistula >7 days or requiring percutaneous or endoscopic intervention), and grade 
C (biliary fistula requiring reoperation). Biliary stricture was defined as any narrowing of 
the extrahepatic biliary tree that measured less than 75&#37; of the diameter of the 
unaffected duct. Chi-squared and independent samples t-test were used to identify risk 
factors for biliary anastomotic stricture. Multivariable regression analysis was performed 
with risk factors identified on univariate analysis. 
 
Results:  A total of 844 patients underwent PD. Twenty-six patients (3%) died within 90-
days postoperatively and were excluded; the remaining 818 patients were evaluated 
with a median follow-up period of 16 months (IQR, 6-33 months). Malignant pathology 
(n = 553, 68%) was more common than benign (n = 265, 32%). Postoperative biliary 
fistula developed in 62 (8%) patients; ISGLS grade A in 28 (3%), grade B in 30 (4%), and 
grade C in 4 (0.5%). Biliary anastomotic stricture developed in 41 (5%) patients at a 
median of 10 months (IQR, 6-18 months) after PD. Table 1 outlines risk factors for biliary 
anastomotic stricture. On multivariable analysis, distal cholangiocarcinoma (HR, 4.1; 
95% CI, 1.4-12.1; P = 0.01) and postoperative biliary fistula (HR, 4.4; 95% CI, 2.0-9.9; P = 
0.0002) were associated with biliary anastomotic stricture. The incidence of biliary 
anastomotic stricture among patients without biliary fistula was 4% (31/756) and among 
patients with grade A, B, and C biliary fistula was 21% (6/28), 13% (4/30), and 0% (0/4), 
respectively. An increased risk for biliary anastomotic stricture was seen in patients with 



 
grade A (HR, 6.4; 95% CI, 2.4-16.9; P = 0.0002) and grade B (HR, 3.6; 95% CI, 1.2-10.9; P = 
0.02) postoperative biliary fistula. Repeat operation for biliary anastomotic stricture was 
not required: 27 (66%) patients underwent percutaneous stenting and 14 (34%) patients 
underwent endoscopic stenting. 
 
Conclusion:  Postoperative biliary fistula after pancreatoduodenectomy, including 
clinically insignificant, transient biliary fistula, is associated with an increased risk of a late 
biliary anastomotic stricture requiring stenting. 
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33. PORTAL VEIN THROMBOSIS AFTER VENOUS RECONSTRUCTION DURING 
PANCREATECTOMY: TIMING AND RISKS 
Presenter:  Alexandra M Roch MD, MS | Indiana University School of Medicine 
AM Roch, EM Kilbane, TK Nguyen, EP Ceppa, NJ Zyromski, CM Schmidt, A Nakeeb,  
MG House 
 
Background:  Numerous studies have shown that portal vein resection during 
pancreatectomy can help achieve complete tumor clearance and long term-survival. 
Although the benefits of vascular resection are well documented, the risk of portal vein 
(PV) thrombosis after reconstruction remains unclear. This study aimed to describe the 
incidence and risk factors of PV thrombosis. 
 
Methods:  All patients who underwent portal vein resection (PVR) during 
pancreatectomy (2007-2019) were identified from a single institution prospective 
clinical database. Demographic and clinical data, operative and pathological 
findings, as well as postoperative outcomes were analyzed. 
 
Results:  Pancreatectomy with PVR was performed in 220 patients (mean age 65.1, 
male/female ratio 0.96). Thrombosis occurred in 36 (16.4%) patients after a median of 
15.5 days [IQR 38.5, 1-786d]. PV patency rates were 92.7% and 88.7% at 1 and 3 months, 
respectively. The rate of PV thrombosis varied according to PV reconstruction 
technique: 12.8% after venorrhaphy, 13.2% end-to-end anastomosis, 22.6% autologous 
vein and 83.3% synthetic graft (p<0.0001). PV thrombosis was associated with an 
increased 30-day mortality (16.7%vs.4.9%,p=0.02), and overall complications 
(69.4%vs.42.9%,p=0.006). Multivariate analysis of patients with thrombosed vs. patent 
venous reconstruction is summarized in the attached table. Pancreatectomy type, 
neoadjuvant chemoradiation, pathologic vein invasion, resection margin status, and 
manner of perioperative anticoagulation did not influence incidence of PV thrombosis. 
 
Conclusion:  Portal vein thrombosis developed in 16% of patients who underwent 
pancreatectomy with PVR at a median of 15 days. PVR with interposition graft carries 
the highest risk for thrombosis. PV thrombosis is associated with a nearly 5-times 
increased risk of postoperative sepsis after pancreatectomy. 
 
 
 






