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Abstract
The indication, planning, and risk analysis of a pancreatic surgical procedure have recently become increasingly complex. 
In December 2015, the “Pancreas Round” (PR) meeting was established at our institution to preoperatively review all sched-
uled cases with a specific focus on surgical indications and technical issues. The present study aims to determine the impact 
of the PR on the clinical practice in terms of avoiding unrequested laparotomies and anticipating intraoperative pitfalls. A 
“before–after” study was conducted by retrospectively comparing a pre-intervention period (9/2014–11/2015) to a prospec-
tively assessed post-intervention one (12/2015–3/2017). Outcomes considered were explorative laparotomy (EL) occurrence 
and a “mismatch” between what was preoperatively expected by the PR and what was intraoperatively found. Of the 1057 
patients included in the present study, 531 underwent surgery in the pre- and 526 in the post-intervention period, respec-
tively. The EL rate was comparable between the two periods (15.4% vs. 12.2%, p = 0.123), despite the significant increase 
of surgical explorations after neoadjuvant chemotherapy during the post-intervention period (27% vs. 18%, p < 0.001). The 
“mismatch” rate between preoperative planning and intraoperative findings was significantly reduced in the post-intervention 
period (12.2% vs. 8.4%, p = 0.038) compared to the pre-PR period. In the setting of a high-volume center, a preoperative 
surgical meeting designed to review all cases scheduled for surgical exploration can enhance the level of care by addressing 
intraoperative pitfalls.
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Introduction

Pancreatic surgery is still rife with uncertainties concerning 
correct indications, intraoperative strategies, and the antici-
pation of pitfalls. Unlike many other solid tumors, pancreatic 
neoplasms are rarely accompanied by well-defined surgical 
indications. Moreover, pancreatic cysts and neuroendocrine 
tumors do not require upfront resection, as the risk of malig-
nancy is usually lower than that of the surgical morbidity [1, 
2]. On the other hand, pancreatic ductal adenocarcinoma 
(PDAC) requires meticulous resectability assessment, which 

becomes even more demanding after the use of neoadjuvant 
therapy (NAT). In this regard, it has been demonstrated that 
a multidisciplinary team (MDT) discussion leads to a rel-
evant improvement in the care of patients with cancer, often 
changing the medical and surgical management approach, 
with considerable benefits in terms of outcome [3–5].

Regarding intraoperative planning and risk assessment, 
the optimal treatment strategy needs to carefully address 
each tumor’s specific characteristics and case-specific vascu-
lar anatomy. Many different approaches have been described 
over the past decades, aimed to minimize intraoperative 
morbidity and maximize oncological outcome. Again, the 
use of preoperative NAT (i.e., chemotherapy ± radiotherapy) 
has strongly influenced this aspect by increasing the techni-
cal difficulties and the risk of severe accidents [6].

In December 2015, a weekly “Pancreas Round” (PR) 
meeting was established in the General and Pancreatic Sur-
gery Department at the University and Hospital Trust of 
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Verona. The purpose of this additional preoperative surgical 
meeting was twofold: to review the indications of scheduled 
surgical interventions, and to anticipate potential technical 
complications that could unexpectedly arise during the 
procedure.

The present study aims to determine the impact of the 
PR on the clinical practice in terms of identifying the most 
appropriate surgical indications for each patient and antici-
pating intraoperative concerns. The hypothesis is that the 
improved patient selection provided by the PR reduces the 
occurrence of explorative laparotomies (ELs) and unex-
pected intraoperative findings.

Materials and methods

Study design and data collection

This retrospective, uncontrolled, before–after study analyzed 
the candidates for surgery at the General and Pancreatic Sur-
gery of Verona from September 2014 to March 2017, includ-
ing 15 months before (pre-PR period) and 15 months after 
the introduction of the PR (PR period) (Fig. 1). Data were 
obtained from the institution’s prospectively maintained 
patient registry. For the PR period, patients’ data were addi-
tionally extended to include all of the relevant clinical and 
surgical information, considerations, and technical advice 
that emerged during the PR discussion. From this population 
were excluded: (1) patients not operated on as a consequence 
of a PR-made decision; (2) patients undergoing surgery for 
a palliative or bioptic purpose; and (3) patients with insuf-
ficient data for statistical analysis.

The institutional patient registry was approved by the 
Ethics Committee for Clinical Research of the provinces 
of Verona and Rovigo (protocol n° 1101cesc) and regis-
tered with ClinicalTrials.gov (ClinicalTrials.gov identifier: 

NCT03807687). Statistical analyses were conducted using 
SPSS Statistic software version 21.0 (IBM Corporation, 
Armonk, NY, USA).

The Pancreas Round (PR)

Historically, all patients referred to the Department of Gen-
eral and Pancreatic Surgery of the Verona University Hos-
pital are evaluated by a surgeon specializing in pancreatic 
diseases and, if deemed eligible for surgery, scheduled for 
the indicated procedure. The preoperative pathway is then 
handled by a “control tower” team of doctors and nurses, 
who perform the required pre-surgery preparation (e.g., 
collection of a patient’s complete history, physical exam, 
standard preoperative tests, specific imaging procedures).

Since the introduction of the PR in December 2015, every 
case scheduled for surgery underwent an additional review 
in the presence of the entire pancreatic surgery staff. This 
meeting was held every week and the cases were usually 
discussed 2 weeks before the operation. Therefore, after an 
accurate analysis of the patient’s history and the imaging 
data, test results, and exam reports, the PR staff would either 
confirm, modify, or even withdraw the surgical indication. 
Furthermore, the technical aspects of the operation tailored 
to each case were examined during the meeting, for example, 
the need for vascular resection and the choice of the most 
appropriate surgical approach (e.g., open vs. minimally inva-
sive; uncinate-first vs. artery-first).

Outcomes

For this study, the main surgical outcome was the rate of 
surgical explorations not followed by surgical resection with 
a radical purpose (primary outcome: EL). Furthermore, 
to obtain more accurate surgical parameters, the concept 
of “mismatch” was introduced (secondary outcome). A 

Fig. 1   Study population—inclu-
sion and exclusion criteria 
(STROBE compliant flowchart)
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mismatch indicates a difference between what was preop-
eratively expected and what was found intraoperatively. An 
unexpected intraoperative event can require diverting from 
the preoperative plan and initiating a new operative course 
(e.g., radical surgery vs. EL ± palliative procedures).

The mismatches fall into three main categories: the intra-
operative finding of metastatic disease (liver or peritoneal) 
that was not previously detected upon imaging; an unex-
pectedly extended burden of the local disease (especially 
in patients treated with NAT) with venous or arterial vas-
cular involvement that prevents safe resection and replace-
ment; other uncommon and unexpected situations (e.g., 
local massive inflammation following oligosymptomatic 
acute pancreatitis in the preoperative period). All of these 

circumstances result in the inability to perform a complete 
surgical resection.

Results

A total of 1057 patients fulfilled the study criteria and were 
eventually included in the analysis (Fig. 1).

Table 1 presents the overall features of the study popu-
lation with a comparison between patients in the pre-PR 
(n = 531) and PR period (n = 526). No differences in terms 
of sex, age-at-diagnosis, procedure performed, surgical 
approach, or histological diagnosis were found. However, 
during the PR period, a significant increase in patients 

Table 1   Study population—
overall features

NAT neoadjuvant therapy, RT radiotherapy, PPPD pylorus-preserving pancreatoduodenectomy, DP distal 
pancreatectomy, TP total pancreatectomy, Atypical atypical resections (enucleation, middle pancreatec-
tomy etc.), EL explorative laparotomy, MIS minimally invasive surgery, PDAC pancreatic ductal adenocar-
cinoma, pNET pancreatic neuroendocrine tumors, PT periampullary tumors, PCN pancreatic cystic neo-
plasms, CP chronic pancreatitis

Tot. Pre-PR period PR period p value
No. 1057 531 526

Sex
 M 560 (53.0%) 275 (51.8%) 285 (54.2%) 0.436
 F 497 (47.0%) 256 (48.2%) 241 (45.8%)

Age at diagnosis 61.68 (± 12.40) 61.76 (± 12.05) 61.59 (± 12.75) 0.824
NAT
 Yes 243 (23.0%) 97 (18.3%) 146 (27.8%) <0.001
 No 814 (77.0%) 434 (81.7%) 380 (72.2%)

Of whom: preoperative RT
 Yes 29 (2.7%) 14 (2.6%) 15 (2.9%) 0.830
 No 1028 (97.3%) 517 (97.4%) 511 (97.1%)

Type of surgery
 PPPD 482 (45.7%) 229 (43.1%) 253 (48.0%) 0.151
 DP 278 (26.3%) 147 (27.7%) 131 (24.9%)
 TP 91 (8.6%) 38 (7.2%) 53 (10.1%)
 Atypical 29 (2.7%) 17 (3.2%) 12 (2.3%)
 Other 31 (2.9%) 18 (3.4%) 13 (2.5%)
 EL 146 (13.8%) 82 (15.4%) 64 (12.2%)

MIS
 Yes 86 (8.1%) 41 (7.7%) 45 (8.6%) 0.620
 No 971 (91.9%) 490 (92.3%) 481 (91.4%)

Vascular resection
 Yes 83 (7.9%) 30 (5.6%) 53 (10.1%) 0.007
 No 974 (92.1%) 501 (94.4%) 473 (89.9%)

Pat. diagnosis
 PDAC 588 (55.6%) 286 (53.9%) 302 (57.4%) 0.194
 pNET 132 (12.5%) 68 (12.8%) 64 (12.2%)
 PT 105 (9.9%) 46 (8.7%) 59 (11.2%)
 PCN 132 (12.7%) 77 (14.5%) 57 (10.8%)
 CP 23 (2.2%) 15 (2.8%) 8 (1.5%)
 Other 75 (7.1%) 39 (7.3%) 36 (6.8%)
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undergoing NAT (18.3% vs. 27.8%; p < 0.001) and vascu-
lar resections (5.6% vs. 10.1%; p = 0.007) were detected 
compared to the pre-PR period. The rate of ELs (primary 
outcome, Table 2) remained comparable between the two 
periods (15.4% vs. 12.2%; p = 0.123). 

A significant decrease of mismatch cases, those with dis-
crepancies between what was preoperatively expected and 
what was intraoperatively found, was detected in the PR 
period (12.2% vs. 8.4%; p = 0.038) relative to the pre-PR 
period. The same analysis conducted for PDAC cases only 
generated similar results (Table 3).

The main intraoperative findings leading to mismatch in 
the pre-PR and PR periods are reported in Table 4.

During the PR period, 53 patients (10.1%) eventually 
underwent a vascular resection for a radical purpose. Of 
these vascular resections, 26 (49%) were predicted dur-
ing the first outpatient clinic visit by the single pancreatic 

surgeon. After the PR discussion, the rate of preoperatively 
predicted vascular resections increased to 79.3% (n = 42 
cases).

Regarding the PR period, in 22 cases (4.2%) the meeting 
rejected the previously recommended surgical treatment (see 
exclusion criteria, Fig. 1). Among these 22 patients, 59% 
were found to have radiological evidence of hepatic metas-
tases (n = 6) and locally advanced disease (n = 7). For the 
remaining nine patients (41%), the altered treatment course 
recommended in the PR was due to a variety of reasons. For 
the three cases with pancreatic cystic neoplasms, the PR 
suggested a follow-up program, postponing the potential sur-
gical intervention. In another four patients, diagnostic uncer-
tainty and/or comorbidities led the surgeons to reconsider 
surgery and to recommend additional radiological or clinical 
investigations. For the remaining two patients, the PR rec-
ommended preoperative palliation of obstructive jaundice.

Table 2   Primary and secondary 
outcomes

Tot. Pre-PR period PR period p value OR (95% CI)
No. 1057 531 526

Explorative lap. (EL)
 Yes 146 (13.8%) 82 (15.4%) 64 (12.2%) 0.123 1.32 (0.93–1.87)
 No 911 (86.2%) 449 (84.6%) 462 (87.8%)

Mismatch
 Yes 109 (10.3%) 65 (12.2%) 44 (8.4%) 0.038 0.65 (0.43–0.98)
 No 948 (89.7%) 466 (87.8%) 482 (91.6%)

Table 3   Primary and secondary 
outcomes (PDAC-specific)

Tot. Pre-PR period PR period p value OR (95% CI)
No. 588 286 302

Explorative lap. (EL)
 Yes 132 (22.4%) 72 (25.2%) 60 (19.9%) 0.123 1.36 (0.92–2.00)
 No 456 (77.6%) 214 (74.8%) 242 (80.1%)

Mismatch
 Yes 100 (17.0%) 58 (20.3%) 42 (13.9%) 0.040 0.63 (0.41–0.98)
 No 488 (83.0%) 228 (79.7%) 260 (86.1%)

Table 4   Causes of mismatch

*e.g. infiltration of mesocolon, Treitz ligament, hepatic hilum
**arterial or venous infiltration, not allowing resection and/or safe replacement

Mismatches Tot. Pre-PR period PR period
109 65 44

Causes
Peritoneal carcinosis 26 (23.9%) 11 (16.9%) 15 (34.1%)
Unexpectedly extended burden of local disease* 11 (10.1%) 6 (9.2%) 5 (11.4%)
Massive vascular infiltration** 23 (21.1%) 14 (21.5%) 9 (20.5%)
Hepatic metastases 43 (39.4%) 29 (44.6%) 14 (31.8%)
Severe acute pancreatitis 6 (5.5%) 5 (7.7%) 1 (2.3%)



159Updates in Surgery (2020) 72:155–161	

1 3

Discussion

The present study suggests that, in a high-volume setting, a 
preoperative, systematic review of patients’ clinical history 
and medical documentation by an MDT improves the level 
of care. This finding is explained by the more accurate selec-
tion of patients undergoing surgery and the more targeted 
anticipation of intraoperative pitfalls.

The advantages provided by the introduction of MDTs 
and multidisciplinary meetings (MDTMs) in oncology set-
tings are widely reported in the literature [7]. The imple-
mentation of a team approach to oncologic surgery improves 
the quality of care in terms of consistency, continuity, coor-
dination, and cost-effectiveness, with a considerable posi-
tive impact on clinical outcomes [4]. MDTMs facilitate the 
standardization of clinical decisions according to the refer-
ral guidelines, thereby reducing the individual variability 
that often influences the decision-making process [8]. They 
also represent an opportunity to implement communication 
between different specialists and between trainees and expert 
practitioners [9]. Basta et al. recently conducted a systematic 
review to assess the impact of MDTs and MDTMs on the 
treatment of patients affected by GI malignancies [10]. They 
concluded that the adoption of interdisciplinarity in surgi-
cal practice provides many advantages for both physicians 
and patients: better adherence to guidelines, more accurate 
diagnoses, optimization of treatment plans, and better qual-
ity of care. Furthermore, they found that, after MDTM dis-
cussions, changes in diagnosis and treatment can occur in 
a significant number of evaluated patients (18.4–26.9% and 
23.0–41.7%, respectively). The present study adds to this 
knowledge that a multidisciplinary approach in pancreatic 
surgery can be enacted through the addition of a pre-surgery 
meeting to reach a consensus on the best therapeutic strategy 
for each patient. Another recent study conducted by Kirkeg-
ård et al. demonstrated that the most difficult task for MDTs 
pertains to resectability assessment, substantially based on 
the tumor stage (TNM) and its relationship with major ves-
sels (resectable, borderline resectable, or locally advanced 
tumor) [11]. In line with this evidence, the PR represents 
an additional instrument that optimizes the surgical indica-
tion allowing for the most appropriate selection of patients. 
The PR is indeed a fundamental checkpoint for all surgery 
candidates. It represents an additional opportunity to review 
each case from a surgically oriented perspective and plays an 
important educational role for fellows, residents, and medi-
cal students.

The primary outcome of the present study was the rate 
of ELs. Despite this parameter could ideally evaluate cor-
rectly the success of a meeting aimed to enhance the quality 
of a surgical practice, a word of caution must be used. An 
EL is not always reflective of a wrong surgical indication 

or a failure in patient selection. This is particularly true in 
the setting of PDAC and in the era of NAT. For example, 
surgical exploration may be indicated in patients with locally 
advanced disease who have completed neoadjuvant therapy 
and in whom imaging can no longer predict unresectability. 
For this reason, the concept of mismatch was introduced, 
as explained in the Methods section. After establishing the 
PR, we recorded a reduction to both ELs (15.4% vs. 12.2%; 
p = 0.123) and mismatches (12.2% vs. 8.4%; p = 0.038). 
These results become even more solid when considering 
only PDAC cases and should be scaled with the specific 
features of the two considered periods (before and after the 
introduction of PR). In particular, we found a considerable 
increase in the rates of patients undergoing NAT (18.3% vs. 
27.8%; p < 0.001) and vascular resections (5.6% vs. 10.1%; 
p = 0.007) in the PR- period. Resection after chemotherapy, 
with or without radiotherapy, has become increasingly popu-
lar and is the standard of care for localized, non-upfront, 
resectable PDAC [6]. Furthermore, the goal of reaching a 
curative resection in this specific case has led to the growing 
adoption of vascular resections for radical purposes [12–14]. 
Taken together, these factors reflect the growing complexity 
of cases requiring surgical intervention. The PR discussion 
was able to not only mitigate the potentially detrimental 
effect of this increased complexity but also to effectively 
reduce the rate of unexpected intraoperative events.

By systematically analyzing the PR reports, we found 
that the main discussion topics were: the appropriateness of 
the surgical indication previously given, the requirement of 
further investigation, the correct timing for the surgery, the 
examination of potential surgical pitfalls, and the accurate 
analysis of the technical aspects. In this regard, the influence 
of the PR can be evaluated at its best by the anticipation of 
vascular resections. We found that, in patients who under-
went surgery with an associated venous resection (SMV or 
portal vein resection, type 1–4 according to ISGPS) [12], the 
PR predicted the vascular phase in 79.3% of the cases com-
pared to 49% in the pre-PR period. The role of the PR in this 
regard is not intended as a mere tool for predicting whether 
or not a vascular resection will be performed. Rather, the PR 
represents an opportunity to share knowledge and experience 
among surgeons allowing to anticipate potentially critical 
situations such as vascular resection.

Another key aspect is the radiological assessment of 
PDAC resectability regarding vascular involvement after 
NAT [15]. Many studies have shown that restaging after 
NAT is often not accurate. In particular, CT tends to over-
estimate the local extent of PDAC after NAT [16, 17]. To 
perform surgery after NAT in borderline resectable PDAC is 
advised, independently from the presence of residual signs 
of vascular involvement [18]. The ability to better antici-
pate the need for a vascular resection can be interpreted as 
an added value of the PR, owed to the discussion between 
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surgeons with different areas of expertise. Additional stud-
ied are needed to unequivocally establish whether the PR 
improved the resectability assessment of the CT scan after 
NAT.

Additional evidence of this meeting’s utility is derived 
from cases in which surgery was contraindicated. Seven 
patients eventually did not undergo surgery due to evi-
dence, uncovered during the PR, of a more locally 
advanced disease, and six for the suspicion of liver metas-
tasis. All of these six cases were later biopsy-confirmed 
and should, therefore, be labeled as avoided ELs. The two 
patients for which the PR suggested jaundice palliation 
had bilirubin serum levels > 9 mg/dL. Despite the contro-
versies existing in the literature about preoperative biliary 
drainage, with particular focus on its infectious compli-
cations [19, 20], a recent study conducted at our institu-
tion suggests that patients with bilirubin levels equal to or 
higher than 7.5 mg/dL have higher postoperative morbidity 
and reoperation rates because of impaired liver function 
[21]. Consequently, the PR improved the quality of care 
in these cases as well.

In seven additional patients, the PR led to the reconsid-
eration of the surgical indication for various diagnostic, 
clinical, or therapeutic matters. Three of these cases were 
intraductal papillary mucinous neoplasms (IPMNs). Pan-
creatic cyst neoplasms represent a very wide spectrum of 
pathologies and their differential diagnosis is often challeng-
ing [22], confounded by consequent management disparities 
existing between established guidelines [23–25]. Lennon 
et al. reported that their multidisciplinary dedicated pancre-
atic cyst clinic altered the clinical management course for 
approximately 30% of the patients assessed [26]. Despite 
additional evidence still being required, the PR likely plays 
a similar role at our institution by better selecting cases for 
surgery through collegial discussion.

To our knowledge, this is the first study to assess the 
potential benefits derived from a mono-disciplinary meet-
ing in surgical oncology and, in particular, in the field of 
pancreatic surgery. Despite the potential bias associated with 
the study design, efforts have been made to define objec-
tive parameters assessing the impact of this meeting. The 
PR suggests a different type of preoperative approach to 
pancreatic surgical cases, an effective combination of the 
integrated vision of cancer provided by MDTs with the tech-
nical, highly specialized perspectives of pancreatic surgeons.

In conclusion, in the setting of a high-volume center, a 
specific preoperative surgical meeting designed to review 
all cases scheduled for surgical exploration can anticipate 
intraoperative pitfalls and reduce potential single-observer 
mistakes. Therefore, it should be globally recommended to 
implement the level of care.
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