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ABSTRACT

Because of the biologic aggressiveness and late presentation of pan-
creatic ductal adenocarcinoma (PDAC), up to 80% of patients have
locally advanced or metastatic disease at presentation. The success
of multiagent chemotherapy regimens in the management of meta-
static disease has been translated to patients with locally advanced
PDAC. Both FOLFIRINOX (fluorouracil/folinic acid/irinotecan/oxali-
platin) and gemcitabine/nab-paclitaxel are used to downstage locally
advanced PDAC to render it eligible for resection with curative in-
tent. This paradigm shift has significantly expanded the pool of pa-
tients who are eligible for resection with curative intent. However,
the generalizability of present studies and the patient selection pro-
cess are unclear. This article provides an evidence-based review of
patient selection considerations and management algorithms, and
details our institution’s approach to patients with locally advanced
PDAC after preoperative chemotherapy.
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The incidence of pancreatic adenocarcinoma (PDAC)
continues to increase, with an estimated 57,000 newly di-
agnosed patients in the United States in 2021.1 It is cur-
rently the fourth leading cause of cancer death and is
projected to be the second leading cause by 2030.2 PDAC
is biologically aggressive and often presents at a later
stage, with up to 80% of patients found to have locally
advanced cancer or distant metastases at the time of ini-
tial evaluation.3

In 2011 and 2013, the treatment horizon for patients
with metastatic PDAC significantly changed with the
multiagent chemotherapy regimens fluorouracil/folinic
acid/irinotecan/oxaliplatin (FOLFIRINOX)4 and gemcita-
bine/nab-paclitaxel,5 respectively. Median survival for
patients with metastatic PDAC increased from 6.8 to 11.1
months with FOLFIRINOX4 and from 6.7 to 8.5 months
with gemcitabine/nab-paclitaxel.5 With a historical me-
dian survival of 11 to 12 months for patients with locally
advanced PDAC,6 many physicians presumed that these
patients had micrometastatic disease and would similarly
benefit from these regimens. Several retrospective stud-
ies have been published showing the effectiveness of
total neoadjuvant therapy (TNT) using FOLFIRINOX fol-
lowed by chemoradiotherapy and surgical resection.7,8

Institutional series have even shown superior survival in
patients with locally advanced disease undergoing TNT
followed by resection when compared with patients with
resectable disease undergoing resection.9 TNT allows for
improved delivery rates of effective chemotherapy and
radiotherapy, an increased ability to achieve an R0 resec-
tion, and selection of patients with locally advanced
PDAC with favorable tumor biology.9,10

Although retrospective series can provide data to sup-
port the rational design of clinical trials, these data have
significant limitations. Phase II clinical trials, although not
as robust as phase III trials, do provide more robust data
than retrospective series. In a single-institution phase II
trial, 49 patients with locally advanced PDAC were given 8
cycles of FOLFIRINOX followed by 50.4 Gy of photon radi-
ation with capecitabine and losartan.11 Of these patients,
39 were brought to the operating room and 34 (69%) had
their cancer removed. Of these 34 patients, 30 (88%) had
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an R0 resection and only 9 (26%) had N1 disease. In pa-
tients who underwent resection, median progression-free
survival (PFS) and overall survival (OS) were 21.3 and 33
months, respectively. These outcomes are significantly
improved compared with the historical OS of 11 to 12
months. Neoadjuvant therapy has since been shown to be
associated with a downstaging-to-resection rate of .30%
in selected patients with locally advanced tumors, and
with survival comparable to or better than that of patients
with initially resectable disease.7,8

Definition of Locally Advanced PDAC
The historic definition of locally advanced PDAC has
been inconsistent, mainly because of the considerable
debate and controversy about which patients have truly
resectable or unresectable disease, which is dependent
on physicians’ interpretation of cross-sectional imaging

when viewing the mass’s relation to major visceral vessels,
the individual surgeon’s skills, and institutional experien-
ces. In an effort to standardize its definition, 4 organi-
zational bodies have proposed classification systems:
NCCN, the Americas Hepato-Pancreato-Biliary Associ-
ation/Society of Surgical Oncology/Society for Surgery of
the Alimentary Tract, The University of Texas MD Ander-
son Cancer Center, and the Alliance for Clinical Trials in
Oncology (Alliance), as depicted in Table 1. Even so, there
has been ambiguity about what constitutes abutment and
encasement, with the Alliance group eliminating the sub-
jectivity surrounding these terms by defining them down
to the degree of the tumor–vessel interface. For the pur-
pose of clinical trials and research, these definitions are
important for a clear understanding of the study popula-
tion and for comparing outcomes across different trials.
For the purpose of clinical management, these definitions

Table 1: Differences in the Definition of Borderline and Locally Advanced PDAC
NCCN25 AHPBA/SSO/SSAT57 MDACC Classification38 Alliance58

Borderline

Arterial Head/Uncinate process:
Solid tumor contact with
CHA without extension to
CA or HA bifurcation
Contact with the SMA
#180�
Contact with variant
arterial anatomy
Pancreatic body/tail:
Solid tumor contact with
CA #180�
Contact with CA .180�

without involvement of
aorta and with intact and
uninvolved GDA

Abutment of SMA
Abutment or short-
segment encasement
of CHA
No abutment or
encasement of CA

Abutment of SMA
Abutment of CHA
Abutment of CA

Solid tumor contact
with SMA ,180�
Reconstructable,
solid tumor contact
of CHA of any degree
Solid tumor contact
with CA ,180�

Venous Solid tumor contact with
SMV/PV .180�
Contact of #180� with
contour irregularity of vein
or thrombosis of vein but
with suitable vessel
proximal and distal to site
of involvement
Contact with IVC

Abutment, encasement, or
occlusion of SMV/PV

Short-segment occlusion
of SMV/PV

Solid tumor contact
with SMV/PV .180�
or reconstructable
occlusion

Locally advanced

Arterial Head/Uncinate process:
Solid tumor contact with
SMA .180�
Contact with CA .180�
Pancreatic body/tail:
Solid tumor contact with
SMA/CA .180�
Contact with CA and
aortic involvement

Encasement of SMA
Long-segment encasement
of CHA

Encasement of SMA
Long-segment encasement
of CHA

Solid tumor contact
with SMA $180�

Venous Unreconstructible
SMV/PV due to tumor
involvement or occlusion

Unreconstructable
SMV/PV due to tumor
involvement or occlusion

Unreconstructable
SMV/PV due to tumor
involvement or occlusion

Unreconstructable
SMV/PV due to
tumor involvement
or occlusion

Abbreviations: AHPBA, Americas Hepato-Pancreato-Biliary Association; Alliance, Alliance for Clinical Trials in Oncology; CA, celiac axis; CHA, common hepat-
ic artery; GDA, gastroduodenal artery; HA, hepatic artery; MDACC, The University of Texas MD Anderson Cancer Center; PV, portal vein; SMA, superior
mesenteric artery; SMV, superior mesenteric vein; SSAT, Society for Surgery of the Alimentary Tract; SSO, Society of Surgical Oncology.
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are less helpful, because imaging after neoadjuvant ther-
apy is less reliable, which is discussed in the following
sections.

Given this change in effective systemic therapy for
patients with locally advanced PDAC, the pool of patients
eligible for resection with curative intent has greatly ex-
panded. However, the generalizability of present studies
and the patient selection process are unclear. How do we
gauge tumor response to preoperative chemotherapy?
Which patients should be selected to undergo operative
exploration? What are the treatment options in the operat-
ing room? This review presents an evidence-based guide
for the management of patients with locally advanced
PDAC who have undergone preoperative chemotherapy,
aiming to guide clinicians to better understand and refine
patient selection to bolster these promising results.

Patient Selection for Surgical Resection
Given the complexity of managing patients with locally
advanced PDAC, patients should be presented at a multi-
disciplinary tumor board and jointly managed by a team
of medical, surgical, and radiation oncologists.12

Ferrone et al9 at Massachusetts General Hospital de-
scribed the first series in the literature documenting the
failure of standard imaging to determine resectability
after neoadjuvant FOLFIRINOX and chemoradiotherapy
in patients who presented with borderline or locally ad-
vanced PDAC. In the absence of metastatic progression,
only a small proportion of patients who have received
TNT will show a radiographic response, with most show-
ing stable radiographic disease. In a blinded review of
CT scans, 92% of patients with locally advanced PDAC
who were deemed radiographically unresectable after
neoadjuvant therapy had an R0 resection (Figure 1).9

This finding was hypothesized to be secondary to the in-
ability of cross-sectional imaging to distinguish posttreat-
ment fibrosis from viable cancer. Multiple other studies
have since corroborated the lack of correlation between

cross-sectional imaging and resectability rates, patho-
logic response, or OS.13–17

To improve the ability of imaging to determine re-
sponse, FDG PET/CT, FDG PET/MRI, and radiomics are
being explored by multiple groups. A recent study from
the Medical College of Wisconsin indicated that patients
with PDAC who had high FDG uptake on FDG PET/CT at
diagnosis but normalized uptake preoperatively had sig-
nificantly improved OS compared with patients with per-
sistently elevated FDG uptake.18

Similarly, FDG PET/MRI is being explored as a meth-
od of measuring response to neoadjuvant therapy.19 A
group at the University of California San Francisco com-
pared PET/MRI at diagnosis and at 4 weeks postinitiation
of treatment, with a decrease in uptake correlating with
a significantly improved PFS and OS.20 This early marker
of response is important so that nonresponders can
change treatment regimens. Although PET scans have
shown utility, there may be a larger potential in radiomics
and machine learning algorithms. Algorithms to deter-
mine biologic subtypes and treatment responses are
being actively developed.21,22

Conversely, CA 19-9 levels have emerged as a reliable
predictor of resectability after preoperative chemother-
apy. One study reported that a.50% response in CA 19-9
level was independently associated with improved sur-
vival (hazard ratio [HR], 0.26; P,.0001).23 Other research-
ers have reported that a normal posttreatment CA 19-9
level, irrespective of whether the pretreatment CA 19-9
level was normal or elevated, predicted recurrence-free
survival (HR, 0.41; P,.001) and OS (HR, 0.49; P,.01).14

Similarly, another study from the Medical College of
Wisconsin analyzed pretreatment CA 19-9 levels, the
magnitude of posttreatment change in CA 19-9 levels,
and normalization in CA 19-9 levels, showing that the
latter is the single most important prognostic marker of
long-term survival after surgical resection.24 Accordingly,
the NCCN Clinical Practice Guidelines in Oncology

A B

Figure 1. (A) Posttreatment imaging of a locally advanced pancreatic body mass circumferentially encasing the left hepatic artery (yellow arrow)
and celiac axis (red arrowhead). The patient’s CA 19-9 level was 129 U/L and decreased to 29 U/L posttreatment, prompting surgical exploration
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(NCCN Guidelines) for Pancreatic Adenocarcinoma25

state that a .50% decrease in CA 19-9 levels and clinical
improvement in performance status and symptoms
would indicate response to therapy and warrant surgical
exploration. It is also worth noting that approximately 5%
to 10% of patients with pancreatic cancer do not express
CA 19-9 because they do not have the Lewis antigen,
despite having a high tumor burden.26,27 Therefore, we
recommend proceeding with surgical exploration in pa-
tients with downtrending or stable CA 19-9 levels in the
absence of radiographic progression of the tumor or
metastatic disease.

Several novel methods have been reported to deter-
mine response to neoadjuvant therapy and subsequently
candidacy for surgical resection. Circulating tumor DNA
(ctDNA) is emerging as a promising biomarker for diag-
nosis, prognosis, and treatment response in multiple
types of tumors. Specifically in patients with borderline
and locally advanced PDAC receiving neoadjuvant FOL-
FIRINOX and radiotherapy, the rate of R0/LN-negative
resections was significantly higher in patients with an un-
detectable preoperative ctDNA level compared with
those with a detectable preoperative ctDNA level (R0/
LN-negative rate, 80% vs 38%, respectively; P5.009).28

Similarly, a Norwegian pilot study using KRAS mutations
in plasma as a surrogate for ctDNA showed that patients
who were KRAS mutation–positive before chemotherapy
exhibited a significantly higher rate of disease progres-
sion during follow-up compared with patients who were
KRAS mutation–negative (90% vs 25%; P5.01).29 Further-
more, changes in KRAS mutation levels corresponded
both with radiologic follow-up data and CA 19-9 levels.
The potential of ctDNA is also reflected in the finding
that in the metastatic setting, ctDNA levels have in-
creased before progression becomes visible on imag-
ing.29,30 It is worth noting that ctDNA could be used to
determine the presence of mutations, some of which
may be found in future studies to be predictive of re-
sponse to specific treatment regimens.29

As many of these modalities are further developed,
their utility and practicality will become apparent. Cur-
rently, the decision to perform surgical exploration con-
tinues to be based on the lack of progression on imaging,
patient performance status, and decreasing/normaliza-
tion of CA 19-9 level.

Surgical Resection Strategies and
Considerations

Intraoperative Staging: Clinical Utility of
Staging Laparoscopy
When the decision has been made to perform surgically
exploration on selected patients with locally advanced
PDAC after neoadjuvant therapy, a staging laparoscopy

should be first performed to assess for any radiographic-
ally occult metastatic disease. Although improvements in
cross-sectional imaging quality and systemic therapy
have decreased the historic yield of staging laparoscopy,
we found that this procedure still prevented unnecessary
laparotomy in 24% of patients, especially if CA 19-9 levels
were .394 U/L (odds ratio, 3.1; P,.001) and the cancer
was in the body/tail of the pancreas (odds ratio, 1.8;
P5.06).31,32 In addition, patients with unsuspected meta-
stases who were spared a laparotomy and only had a
staging laparoscopy started palliative chemotherapy
more quickly (17.9 vs 39.9 days; P,.001) and had an
improved OS (11.4 vs 8.3 months; adjusted HR, 0.53;
P5.005) with no added lifetime incidence of cholangitis
or gastric outlet obstruction.32 Notably, Peng et al33 as-
sessed the yield of staging laparoscopy before initiation
of neoadjuvant treatment and similarly reported a 25%
rate of occult metastatic disease, which highlights the im-
portance of staging laparoscopy being performed earlier
in the treatment course as a separate procedure. If stag-
ing laparoscopy does not reveal any unexpected radio-
graphically occult metastases, it is still important to
inspect areas that are poorly visualized by laparoscopy,
such as the dome of the liver and the lesser sac. Current-
ly, no data support a meaningful survival advantage to re-
secting the primary PDAC in the setting of metastatic
disease.

Frozen Section Analysis
Patients with PDAC who undergo an R0 resection have
an improved OS, whether they are treatment-naïve or
have received neoadjuvant therapy. Therefore, we recom-
mend the liberal use of frozen section, especially in the
areas of vascular involvement at the time of presentation.
This recommendation is supported by the retrospective,
dual-institutional analysis of 986 patients in which rere-
section to achieve negative margins based on frozen sec-
tion analysis was associated with improved OS without
an increase in morbidity or mortality.34 This result is
particularly important in patients who have undergone
TNT given that, as previously mentioned, cross-sectional
imaging cannot differentiate posttherapy fibrosis from
residual viable tumor, and that in the setting of positive
margins there are treatment strategies that impact sur-
vival, which are discussed in this review. For these rea-
sons, we recommend the liberal use of frozen section
analysis of margins along the tumor–vessel interface.

Resection
In the setting of vascular involvement, where there may
be macroscopically or microscopically positive margins,
3 main management strategies can be considered: (1)
divestment or resection and reconstruction of the
vessel involved, (2) intraoperative radiation (IORT) for
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either venous or arterial involvement, or (3) irreversible
electroporation.

In the absence of metastatic disease, surgical explor-
ation is dictated by the area of highest risk for an R1 re-
section. For example, if preoperative imaging shows soft
tissue around the superior mesenteric artery, then this
area needs to be addressed early in the operation, espe-
cially if an arterial divestment will be attempted. The liga-
ment of Treitz is taken down and the length of the
superior mesenteric artery is dissected out and sent for
frozen section.

In borderline and locally advanced phase II trials, an
R0 resection was achieved in 97% and 88% of patients,
respectively, by sharply and bluntly dissecting the arterial
adventitia and developing a plane.34 This tissue plane is
developed on the artery proximal and distal to the cancer
and is then followed under the cancer for the circumfer-
ence and length of the involved artery. Since 2011, our in-
stitution has used this technique, which is similar to the
arterial divestment technique published by Yi et al.35

Because the arterial wall is usually unaffected by micro-
scopic tumor invasion, we feel that radical tumor clear-
ance can be achieved without arterial resection. Multiple
samples during this dissection are submitted for frozen
section. In retrospective series of locally advanced PDAC,
the 90-day morbidity and mortality rates were 54.3% and
0.8%, respectively.8,14,35 These results are in stark contrast

to series that used arterial resection strategies that are
associated with postoperative morbidity and mortality
rates ranging from 36% to 52.2% and 2.9% to .9%,
respectively.8,14,36

The most extensive experience of vascular resection
and reconstruction is with superior mesenteric/portal
vein involvement. If the cancer cannot be separated from
a short venous segment, then resection with primary re-
pair of the defect, vein patch, or segmental resection with
end-to-end anastomosis should be considered. Long-
segment venous involvement can be reconstructed with
the interposition of an autologous or synthetic graft
(Figure 2).37 Early on, pancreatectomy with venous resec-
tion and reconstruction was controversial, with oppo-
nents suggesting that it represented aggressive tumor
biology and that venous resection and reconstruction
may harm patients more than help them. However, more
recent studies have shown that histopathologic evidence
of venous invasion was not associated with worse sur-
vival when compared with results from patients without
venous involvement, suggesting that venous invasion is
more likely to be related to topography rather than biol-
ogy.38,39 Moreover, as centers gathered more experience
with the procedure, patients requiring venous resection
and reconstruction had similar morbidity, mortality, and
long-term survival when compared with those who did
not require venous resection and reconstruction.40–43

Common
Hepatic artery

Superior
Mesenteric artery

Superior
Mesenteric vein

Splenic artery

Portal vein

Splenic vein

A

Common
Hepatic artery

Superior
Mesenteric artery

Superior
Mesenteric vein

Splenic artery

Portal vein

Splenic vein

B

Figure 2. Portal/Superior mesenteric venous resection and reconstruction using (A) a vein patch and (B) a femoral vein interposition graft.
From Lee DY, Mitchell EL, JonesMA, et al. Techniques and results of portal vein/superior mesenteric vein reconstruction using femoral and saphenous vein during
pancreaticoduodenectomy. J Vasc Surg 2010;51:663; with permission.
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Management strategies surrounding tumors with ar-
terial involvement are more complex and controversial.
Certain groups have advocated for en bloc resection of
the involved artery with reconstruction, reporting accept-
able morbidity and mortality in a highly selected patient
population. Depending on the artery involved, this can
range from a modified Appleby procedure (distal pan-
createctomy with celiac axis resection) for celiac artery
involvement to a segmental resection with end-to-end
anastomosis for superior mesenteric artery or common
hepatic artery involvement (Figure 3).

Arterial resections without reconstruction, involving
resection of the celiac trunk (Appleby procedure), are in-
dicated in patients with pancreatic body cancers not in-
volving the gastroduodenal artery who have experienced
response to neoadjuvant therapy.44 Patients undergoing
this operation after neoadjuvant therapy have shown sig-
nificant improvement in 5-year OS (78.8%) compared
with those undergoing an upfront operation (26.7%).45

Although this operation does not involve arterial recon-
struction, it was associated with a high overall morbidity
of 27% and a mortality of 9.5% in a multicenter retro-
spective analysis of 174 patients.46 Inadequate perfusion
of the liver or the stomach after the resection are devas-
tating complications from this operation. Truty et al47

recently reported outcomes of pancreatectomy with
en bloc celiac axis resection among 90 patients with
PDAC, of whom 89% had received neoadjuvant chemo-
therapy. The postoperative morbidity and mortality were

55% and 10%, respectively, although the mortality rate
for the last 50 patients was 4%. Median recurrence-free
survival and OS were 17.3 and 36.2 months, respectively.

Arterial resection with reconstruction continues to
be actively explored in patients who have responded to
neoadjuvant therapy. Unlike venous resection and recon-
struction, arterial resection and reconstruction are asso-
ciated with morbidity rates up to 54% and mortality rates
ranging from 0% to 13%.36,48 The actual improvement in
OS for patients undergoing arterial resection is being ex-
plored, with 1 retrospective series documenting a median
OS of 13.7 months for 118 patients undergoing arterial
resection.49

Positive Resection Margin Management Strategies
When a negative margin cannot be achieved without ar-
terial resection and reconstruction, we recommend an
R1 resection with IORT if available. IORT is a valuable
adjunct for local disease control. Patients deemed to
have a higher likelihood of positive resection margins or
an aborted resection due to extensive arterial involve-
ment are surgically explored in a custom operating room
with IORT capabilities (electron-beam linear accelerator).
The goal of IORT is to improve local control by delivering
high doses of radiation (10 Gy if resection performed, 15
Gy if inoperable) to the pancreatic bed while minimizing
radiotoxicity by retracting and shielding normal sur-
rounding tissue and organs.50,51

Furthermore, the addition of IORT in a cohort
that has already received neoadjuvant chemotherapy
followed by chemoradiation has not increased postoper-
ative morbidity or mortality, but has produced encourag-
ing local control rates in patients with borderline or
locally advanced disease. For 158 patients with border-
line or locally advanced PDAC who received IORT after
neoadjuvant treatment, the median PFS and OS achieved
were 21.5 and 46.7 months, respectively, if a surgical re-
section was performed.52 In patients found to be unre-
sectable, IORT was associated with PFS and OS of 14.7
and 23 months, respectively. The overall major complica-
tion rates were 13% and 5% for IORT with surgical resec-
tion and for IORT alone, respectively.53

To summarize, IORT combined with surgical resec-
tion in patients with positive or close margins, or in those
whose disease is unresectable due to locally advanced
PDAC, has shown encouraging results. However, note
that the aforementioned findings are largely our single-
institution experience and need to be corroborated in
future studies. The PACER trial is currently underway in
collaboration with The Ohio State University, the Mayo
Clinic, the University of North Carolina, and the Univer-
sity of California, Irvine, which will hopefully further our
understanding of the utility of IORT. Figure 4 details our
treatment algorithm in patients with locally advanced

Figure 3. Total pancreatectomy with simultaneous superior mesen-
teric artery and superior mesenteric/portal vein resection and recon-
struction in a patient with locally advanced PDACwho was
preoperatively treated with FOLFIRINOX.
Abbreviations: e-e, end-to-end; FOLFIRINOX, fluorouracil/folinic acid/irinote-
can/oxaliplatin; PDAC, pancreatic ductal adenocarcinoma; PV, portal vein;
SMA, superior mesenteric artery; SMV, superior mesenteric vein.
FromDel ChiaroM, Rangelova E, Halimi A, et al. Pancreatectomy with arterial
resection is superior to palliation in patients with borderline resectable or local-
ly advanced pancreatic cancer. HPB (Oxford) 2019;21:221; with permission.
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PDAC when assessing their appropriateness for surgical
exploration and intraoperative decision-making.

Another modality that has been investigated in local-
ly advanced PDAC is irreversible electroporation (IRE), a

nonthermal ablation technique. The morbidity, mortality,
and survival data have varied tremendously among
groups. Although some groups have shown IRE to be
safe54 and to lead to improved survival over chemotherapy

Locally advanced PDAC

Consider staging laparoscopy

Preoperative chemotherapy

Surgical exploration with diagnostic laparoscopy

Abort procedure, palliation

No vascular involvement
after frozen section

biopsy

Resection

Metastases present

Radiographic response

Metastases

Change chemotherapy
regimen/palliation

Venous involvement

Resection and reconstructiona

Increased posttreatment CA 19-9 level

Change chemotherapy regimen/palliation

Metastases

Arterial involvement

Divestment, IORT if
margin positive

Metastases not present

No radiographic response

No metastases

Stable/Decreased
posttreatment CA 19-9 level

Chemoradiation

*

Figure 4. Treatment algorithm in patients with locally advanced PDACwhen assessing their appropriateness for surgical exploration and consid-
ering intraoperative decision-making.
Abbreviations: IORT, intraoperative radiation therapy; PDAC, pancreatic ductal adenocarcinoma.
aIf there is complete vein occlusion with cavernous transformation, then resection should be aborted.
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and radiation alone,55 others have reported significant
morbidity (visceral ulcerations and perforations, portal
vein thrombosis) and increased mortality rates with this
procedure.56 The IMPALA prospective cohort study is a
more contemporary analysis that assessed patients with
locally advanced PDAC who underwent preoperative FOL-
FIRINOX therapy and showed that IRE offered no benefit
over surgical resection but was associated with consider-
able morbidity (44% and 11% major complication and
mortality rates, respectively).56 Our group feels that in the
absence of randomized controlled trial data, IRE should
be reserved for highly selected patients in the setting of a
clinical trial at centers with experience with the technology.

Conclusions
The increased utilization of preoperative multiagent
chemotherapy followed by chemoradiation therapy has
significantly expanded the pool of patients with locally
advanced PDAC who are eligible for resection with cura-
tive intent. Posttreatment cross-sectional imaging has
been proven to not be a reliable indicator of resectability
due to its inability to distinguish posttreatment fibrosis

from residual viable tumor. Conversely, posttreatment
CA 19-9 levels are predictive of tumor regression and
should be used to guide decision-making regarding suit-
ability for surgical exploration for resection. Diagnostic
laparoscopy should be routinely used to minimize non-
therapeutic laparotomy rates. For patients with arterial
involvement, arterial divestment shows a lower morbidity
and mortality rate than does arterial resection and recon-
struction. In the setting of intraoperative unresectability
or positive margins on frozen section analysis, IORT can
be considered a safe and effective treatment option. The
improvements in systemic therapy have significantly im-
proved the resectability and OS of patients with locally
advanced PDAC.
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