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Robot-assisted pancreaticoduodenectomy with vascular
resection: technical details and results from a high-volume center

Emanuele Federico Kauffmann'#, Niccolo Napoli', Francesca Menonna', Valerio Genovese',
Concetta Cacace', Cacciato Insilla Andrea’, Campani Daniela’, Fabio Vistoli', Gabriella Amorese’,
Ugo Boggi'

'Division of General and Transplant Surgery, *Division of Pathology, University of Pisa, Pisa, Italy; ‘Division of Anesthesia and Intensive Care,
Azienda Ospedaliero Universitaria Pisana, Pisa, Italy

Contributions: (I) Conception and design: EF Kauffmann, U Boggi; (II) Administrative support: U Boggi, F Vistoli; (III) Provision of study materials
or patients: EF Kauffmann, N Napoli, F Menonna, V Genovese, C Cacace, F Vistoli, U Boggi; (IV) Collection and assembly of data: EF Kauffmann,
N Napoli, F Menonna, V Genovese, C Cacace, F Vistoli, G Amorese, U Boggi; (V) Data analysis and interpretation: EF Kauffmann, F Menonna, U
Boggi; (VI) Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.

Correspondence to: Emanuele Federico Kauffmann. Division of General and Transplant Surgery, University of Pisa, Via Paradisa 2, 56124 Pisa, Italy.

Email: emanuele kauffmann@unipi.it.

Background: Pancreaticoduodenectomy with vein resection (PD-VR) is widely accepted as a standard
procedure to achieve a higher rate of RO resections in borderline resectable pancreatic tumors. Thanks to
the availability of newer technologies, such as the da Vinci Surgical System, several high-volume centers are
reporting small series of minimally invasive PD-VR.

Methods: A retrospective review of a prospectively maintained database was performed to identify patients
who underwent robot-assisted PD-VR (RAPD-VR) between May 2011 and December 2019. The following
factors were specifically analyzed: intraoperative results, post-operative complications, mortality at 90 days,
patency of vascular reconstructions, overall survival (OS) and disease-free survival (DFS).

Results: During the study period 184 patients underwent RAPD, including 22 who received a RAPD-
VR (12.0%). The superior mesenteric vein was resected in 9 patients (40.9%), the portal vein in 3 patients
(13.6%) and the spleno-mesenteric junction in 10 patients (45.5%). Based on the classification provided
by the International Study Group on Pancreatic Surgery these procedures were classified as follows: 1 type
1 (4.5%), 3 type II (13.6%), 10 type III (45.5%) and 8 type IV (36.4%). In no patient the splenic vein was
ligated and left behind. The splenic vein was always reimplanted either on the porto-mesenteric axis or in
the inferior vena cava. All but one procedure, were completed under robotic assistance (conversion rate
1/22; 4.5%) after a mean operative time of 610.0+83.5 minutes. Median estimated blood loss was 899.7 mL
(719.4-1,430.2 mL), with 2 patients (9.1%) receiving intraoperative blood transfusions. Sixteen patients
developed post-operative complications (72.7%), graded >III (according to Clavien-Dindo) in 5 patients
(22.7%). Two patients died within 90 days, accounting for a postoperative mortality of 9.1%. Interestingly,
post-operative pancreatic fistula (grade B) occurred in only 1 patient (4.5%). Repeat surgery was required
in 4 patients (18.2%) and hospital readmission in 1 patent (4.5%). At the longest available follow-up, vein
reconstruction was patent in 19 patients (86.4%). Eighteen patients had a final diagnosis of pancreatic ductal
adenocarcinoma (81.8%). After circumferential study of resection margins, microscopic tumor residual
<1 mm was found in 11 patients (50.0%). The mean number of examined lymph nodes was 42.2 (£16.3),
and vascular infiltration was confirmed in 13 patients (59.1%). Median OS was 39.7 (27.5-not available) and
DFS 32.9 (11.5-45.8). Tumor recurrence was identified in 6 patients (27.3%). One patient (4.5%) developed
isolated local recurrence.

Conclusions: We have shown the feasibility of RAPD-VR. The results reported herein need to be
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confirmed in larger series and their generalizability remains to be established.
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Introduction

The aggressive biology of pancreatic cancer makes the
distinction between curative and palliative treatments
largely speculative. However, in the absence of detectable
metastases in distant organs, radical resection of the
primary tumor is considered the standard of care. Resection
of a seemingly localized pancreatic cancer is indeed the
only treatment aiming to cure. In patients who will not be
eventually cured, resection prolongs survival and improves
quality of life when compared to alternative palliative
treatments (1,2).

Unfortunately, a truly localized disease permitting
resection is observed in only 20% of the patients with
pancreatic cancer. The remaining patients are either
diagnosed with overtly metastatic disease (50%) or with
borderline resectable/locally advanced tumors (30%) (1,3).
Borderline resectable tumors (4) are a particular group of
neoplasms in which resection is technically possible but at
a higher risk of microscopic margin positivity (R1), mostly
because of tumor abutment on the superior mesenteric-
portal vein. In these patients, typically after neoadjuvant
treatments, pancreatoduodenectomy with en-bloc resection
of the involved vein segment (PD-VR) is devised to increase
the probability of radical resection (R0) (1,5).

Not surprisingly, PD-VR is more complex than
pancreatoduodenectomy alone (6-9). Therefore, this
operation has been performed mostly through a conventional,
open, approach (10,11) In recent years, few specialized
centers, have reported small series of PD-VR performed
through a minimally invasive approach (10,12-15).

Historically, our group has been proactive in pursuing
PD-VR (16). Overall, we have performed over 500
pancreatectomies with associated vascular procedures,
including over 150 truly extended procedures including
also arterial resections. We have performed the first robot-
assisted pancreatoduodenectomy (RAPD) in 2008 and, after
some experience, we have started to consider for a robotic
approach also patients with limited vascular involvement.
We herein report our initial experience with RAPD with en-
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bloc resection of the superior mesenteric-portal vein [robot-
assisted pancreaticoduodenectomy with vascular resection
(RAPD-VR)] and we describe the technique that we have
developed. We present the following article in accordance
with the STROBE reporting checklist (available at http://
dx.doi.org/10.21037/1s-20-94).

Methods

A prospectively maintained database was retrospectively
revised to identify all patients who received a RAPD-VR
between May 2011 and December 2019 at General Surgery
and Transplant Unit (Azienda Ospedaliero Univeristaria
Pisana; University of Pisa, Italy). The study was conducted
in accordance with the Declaration of Helsinki (as revised
in 2013). The study was approved by ethics board of
University of Pisa (CEAVNO) and informed consent was
taken from all the patients.

Selection criteria

In general, as detailed previously (17,18), patients were
carefully selected for RAPD. Concerning vascular
involvement, at the beginning of our experience all types
of vascular involvement was considered an absolute
contraindication for a robotic approach. After some
experience, limited vein involvement (i.e. unilateral contact,
<180°, without distortion of vessel contour) was accepted
when patients were considered otherwise suitable for
RAPD (15). Overt arterial encasement was considered an
absolute contraindication. Limited arterial involvement was
considered on a case-by-case basis with great caution.

Outcome measures

The following parameters were recorded: operative time,
estimated blood loss, rate of conversion, post-operative
complications [classified according to the Dindo-
Clavien (19)], incidence and severity of post-operative
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Figure 1 Anterior supramesocolic artery-first approach to the
superior mesenteric artery (SMA). The SMA is dissected in a
cephalad direction until the aortic plane. Following elevation of
the splenic vein, dissection is carried out also along the right side
of the celiac trunk until the specimen is fully mobilized en-bloc with

the involved segment of the vein.
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Figure 2 Operative field after completion of retroperitoneal
dissections. Note that the right side of both superior mesenteric
artery (SMA) and celiac trunk are skeletonized, that the inferior
vena cava, the left renal, and the right diaphragmatic crus are all in
clear view. The yellow dashed line shows the area covered by the
right celiac ganglion, that was removed en-bloc with the specimen.
The purple triangle, shows the area formerly filled by the

extrapancreatic nerve plexus (also identified as to “mesopancreas”).

pancreatic fistula (POPF) (20), incidence and severity of
delayed gastric emptying (21), and incidence and severity
of post-pancreatectomy hemorrhage (22). Complications
graded > III were considered severe. The overall burden
of postoperative complications was defined using the
comprehensive complication index (23). Post-operative
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mortality was considered as any death occurring during the
first 90 days or during the initial hospital stay if longer than
90 days. Overall survival (OS) and the disease-free survival
(DFS) were calculated using the Kaplan-Meier method.
The collection of the variables was prospective and through
clinics during the first visit and the hospital staying. The
follow-up was collected in the clinics or through interview.

Surgical technique

The surgical technique for RAPD-VR and RAPD
was previously reported (24). Briefly, resectability was
established after an artery first approach to both the
superior mesenteric artery (SMA) and the celiac trunk (CT)
(Figure 1). The pancreatic head was fully mobilized en-bloc
with the lympho-neural tissue lying between the SMA and
the CT (so called mesopancreas). No attempt was made to
detach the vascular segment from the tumor, with the aim of
maximize the probability to achieve an RO resection (25,26)
(Figure 2) (Video 1). In general, segmental vein resection was
preferred over tangential resection. In case of segmental
vein resection, depending on the length of the resected
vessel, reconstruction was performed either by direct
end-to-end anastomosis (type III vein resection) (Video 2)
or using an interposition graft (type IV vein resection)
(Video 3) (4). In case of a large side-wall resection, vein
repair is performed using a large peritoneal patch or using
an autologous vein patch (Video I) (14). When resection
involved the spleno-mesenteric junction, splenic vein
drainage was always restored. The splenic vein was either
reimplanted on the reconstructed porto-mesenteric vein or
on the inferior vena (Figure 34,B).

Vascular sutures were performed using fine sutures (6/0
or 7/0) of expanded polytetrafluoroethylene (Gore, W. L.
Gore & Associates, USA).

Histopathological assessment

Pathology analysis of resected specimens was conducted
according to the Leeds protocol (15,27). Briefly,
circumferential margins were identified and stained using
different colors in the fresh specimen. After fixation in 10%
buffered formalin the specimen was sliced in <5-mm-thick
axial slices. Each slice was examined in a single large slide.
Seven margins were assessed: anterior surface, posterior
surface, vein bed, SMA groove, pancreatic neck, proximal
duodenum/stomach, and common bile duct. Margins were
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Figure 3 Spleno-caval shunt. (A) In preparation for the vascular anastomosis the splenic vein is properly oriented by a stay suture placed at

the lower corner of the anastomosis. The suture starts at the opposite corner using a short (10 cm) suture of 6/0 e-PTFE. (B) Anastomosis

completed. E-PTFE, expanded polytetrafluoroethylene.
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Figure 4 Number of RAPD-VR performed each year from 2011
to 2019. RAPD-VR, robot-assisted pancreaticoduodenectomy with

vascular resection.

defined positive (R1) if cancer cells were identified <1 mm
of any margin.

Statistical analysis

Fisher’s exact test and Pearson Chi square test were used to
compare categorical variables between

groups as appropriate. The relation between the
independent variable “length of the resected vein” and the
dependent variable “need for jump graft” was evaluated with
a logistic regression. The cut off-value of the independent
variable was calculated with receiver operating characteristic
(ROC) curves.

ROC curves were used to calculate the cut-off value for
using a vascular graft for vein reconstruction.

OS and DFS were calculated by using Kaplan-Meier
curves.
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Statistical analysis was carried out using JMP® 9.0.1
software package for Mac, Copyright© SAS Institute Inc.,
SAS campus Drive, Cary, NC, USA.

Results

During the study period a total of 184 RAPDs were
performed. RAPD-VR was performed in 26 patients
(14.1%). As shown in Figure 4, the number of RAPD-VR
significantly increased during the last 4 years (P=0.01; Chi
square). The results of 22 patients (84.6%) who received an
isolated vein resection are presented herein. The remaining
4 patients received either an isolated arterial resection (n=3;
11.5%) or a combined arterial and venous resection (n=1;
3.8%).

The baseline characteristics of the study population are
summarized in the 7able 1. Vein involvement was suspected
based on imaging findings in 14 patients (63.6%). In
these patients RAPD-VR was planned before surgery. In
the remaining 8 patients tumor adherence to the porto-
mesenteric vein was discovered during the procedure.
The decision to proceed with robotic resection, instead
of converting the patients to an open approach, was based
on the limited extension of vascular involvement (that was
instead missed at preoperative studies) and the judgement
that resection could have been performed safely even when
associating a vascular procedure.

The main operative and post-operative results are
summarized in Table 2. There was one conversion to
open surgery (1/22; 4.5%). This conversion occurred at
the end of the procedure because of diffuse bleeding in a
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Table 1 Baseline preoperative characteristics of the population

Characteristics Value
Number of patients (%) 22 (100.0)
Age, years, mean (+SD) 63 (+9.5)
Gender, males, n (%) 9 (40.9)
Body mass index, kg/m?, mean (+SD) 24.1 (£2.9)
Prior abdominal surgery, n (%) 16 (72.7)
ASA score, median [IQR] 2 [2-3]
Age-adjusted CCI index, median (+SD) 3.3 (x1.4)
Neoadjuvant chemotherapy, n (%) 1(4.5)
Heart disease, n (%) 2(9.1)
Hypertension, n (%) 9 (40.9)
Diabetes, n (%) 4(18.2)
Symptoms, n (%) 18 (81.8)
Pain, n (%) 12 (54.5)
Jaundice, n (%) 11 (50.0)
Weight loss, n (%) 5(22.7)
Percutaneous biliary drainage, n (%) 1(4.5)
Endoscopic biliary stenting, n (%) 5(22.7)
CA19-9, median [IQR] 43 [15-137]

ASA, American Society of Anesthesiologists; Ca, carcinoma;
CCl, Charlson Comorbidity Index; SD, standard deviation; IQR,
interquartile range.

patient with previous bone marrow transplant and multiple
comorbidities. The pylorus was spared in nearly all patients
(19/22: 86.4%), as per our institutional policy (28). The
mean vascular clamping time was 33.75+9.2 minutes and
the mean vascular anastomotic time was 20.5+2.6 minutes.
Despite long operative times (610.0+83.5 minutes) only 2
patients (9.1%) required intraoperative blood transfusions.
The superior mesenteric vein was resected in 9 patients
(40.9%), the portal vein in 3 patients (13.6%) and the
porto-mesenteric junction in 10 patients (45.5%). There
were 1 type I (4.5%), 3 type II (13.6%), 10 type III (45.5%)
and 8 type IV (36.4%) resections. In type II resection the
side-wall defect was closed using a peritoneal patch graft
in two patients (29) and a patch of right gonadal vein in
one patient. In type IV resections the left internal jugular
vein was used as jump graft in 7 patients. In one patient the
interposition graft was a paneled saphenous vein graft. Need
to use of a jump was associated with the length of resected
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vein segment (P=0.04; Chi square), with a cut-off of 1.3 cm
(AUC =0.78).

The pancreatic remnant was managed by means
of duct-to mucosa anastomosis in all procedures. In
the first 10 consecutive patients a Cattell-Warren
pancreaticojejunostomy was performed (45.5%) while
in the following 12 patients a modified Blumgart
pancreaticojejunostomy was adopted (54.5%). Using these
techniques, one patient developed a grade B POPF (4.5%),
and two patients a biochemical leak.

Two patients died after RAPD-VR. Both deaths
occurred early on during this experience. In the overall
series of RAPD these fatalities occurred at case 23 and 46,
respectively, in the series of RAPD-VR at case 1 and 5,
respectively.

Patency of vein reconstruction was documented in 19
patients (86.4%). One asymptomatic patient developed
vein thrombosis that was incidentally discovered during
the initial hospital stay. The patient was treated with
intravenous infusion of sodium heparin and the patient had
no clinical consequences.

Final pathology diagnosis was pancreatic ductal
adenocarcinoma in 18 patients (81.8%). Other tumor types
were adenosquamous carcinoma (n=2; 9.1%), malignant
intraductal papillary mucinous neoplasm (n=1; 4.5%),
and neuroendocrine cancer (n=1; 4.5%). R1 resection was
documented in 11 patients (50.0%). Six had R1 at multiple
margins (27.3%). Vein infiltration was confirmed in 13
specimens (59.1%). A summary of histopathology analysis
of resected specimens is provided in Table 3.

After a median follow-up period of 19.9 (5.0-33.3)
months, median OS was 39.7 (27.5-not available) months.
Tumor recurrence was documented in 6 patients (27.3%).
Isolated local recurrence developed in 1 patient (4.5%).
Mean DFS was 32.9 months (11.5-45.8).

Discussion

In open surgery we have pursued PD-VR since the
late 1980s (16). Overall, we have performed over 500
pancreatectomies with associated vascular procedures and
we have established standardized techniques to face all
operative scenarios. In essence, our efforts were finalized
not just to develop methods permitting safe handling and
reconstruction of large peripancreatic vessels, but also
oncologically sound procedures aimed at maximizing local
radicality. In right-sided resections, these techniques include

an artery first approach to both SMA and CT, with en-bloc
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Table 3 Histopathological features

Variables

Value

Variables Value

Operative time, minutes, mean (+SD)

Estimated blood loss, mL, median
(1QR)

Patients receiving intraoperative
blood transfusions, n (%)

Pylorus preservation, n (%)

Postoperative complications, n (%)

Grade |
Grade Il
Grade llla
Grade lllb
Grade Vla
Grade VIb
Grade V

Severe postoperative complications
(= grade lll), n (%)

Comprehensive complication index,
median [IQR]

Post-operative pancreatic fistula,
n (%)

Grade BL
Grade B
Grade C
Delayed gastric emptying, n (%)
Grade A
Grade B
Grade C

Post-pancreatectomy hemorrhage, n
(%)

Grade A
Grade B
Grade C

Length of hospital stay, days, median
[IQR]

Reoperation, n (%)
90-day readmission, n (%)

Patency of the vascular
reconstructions, n (%)

610.0 (+83.5)
889.7 (719.4-1,430.2)

2(9.1)

19 (86.4)
14 (63.6)
1 (4.5)

8 (36.4)

2(9.1)
5(22.7)

29.6 [0-31]

3(13.6)

2(9.1)
1 (4.5)
0

7 (31.8)
0
4(18.2)
3(13.6)
2(9.1)

0
0
2(9.1)
15 [12-28]

4(18.2)
4(18.2)
19 (86.4)

SD, standard deviation; IQR, interquartile range.

© Laparoscopic Surgery. All rights reserved.

T stage, n (%)

T1 0(0)
T2 8 (36.4)
T3 14 (63.6)
T4 0(0)

N stage, n (%)

NO 4(18.2)

N1 14 (63.6)

N2 4(18.2)
R1, n (%) 11 (50.0)
Tumor size, mm, median (IQR) 3.0 (2.5-3.7)
Number of examined lymph nodes, mean 42.2 (+16.3)

(+SD)
Lymph node ratio, median (IQR) 0.08 (0.006-0.2)

Number of positive lymph nodes, n (%)

0 4(18.2)
1-3 10 (45.5)
4-6 3(13.6)
=7 5 (22.7)
Confirmed vascular infiltration, n (%) 13 (59.1)
Depth of vascular infiltration, n (%)
Intima 4 (30.8)
Media 6 (46.2)
Adventitia 3(23.1)
Length of venous infiltration, mm, median 8 [5-20]

[IQR]

SD, standard deviation; IQR, interquartile range.

removal of the lympho-neural tissue lying in the triangle
between the superior mesenteric-portal vein, the SMA, and
the CT (so called mesopancreas or extrapancreatic neural
plexus). No attempt is made to detach the tumor from the
vein or to thin down tumor adherence so that eventually
a side-wall, limited, resection could be performed. As a
consequence, most of our patients receive a segmental vein
resection with either type III or type IV reconstruction. We
rarely perform type I resections, unless tumor adherence to
the vein is extremely limited. When a side-wall resection of
the vein is performed, this is typically a generous resection
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mandating for patch repair (type II resection).

In this study, even if with the biases connected to a
monocentric retrospective analysis and the small size of the
cohort, we have presented the results of 22 RAPD-VR. In
keeping with the principles that we have established in open
surgery, 18 of 22 RAPD-VR (81.8%) were segmental vein
resections. The other four procedures were type I resection
in one patient and type II resection in three patients.
Therefore, robotic assistance permits to faithfully reproduce
the open technique. However, our results are unique.
Indeed, in the largest series of RAPD-VR reported so far
50 procedures are described including 43 type I resections
(27 managed by linear stapler and 16 by venorrhaphy),
6 type II resections, and I type III resection (12). These
figures show that different approaches to vein resection and
reconstruction are followed at different institutions even
when robotic assistance is used. Clearly type I resection
adds little to standard RAPD while type IV resection adds,
at least, technical complexity. Our series shows that robotic
assistance permits all types of resections and reconstructions,
in the setting of patients selected for a minimally invasive
approach.

Our study also confirms the general feasibility of RAPD-
VR, as witnessed by the low conversion rate and the
low proportion of patients requiring blood transfusions.
Actually, we never had to convert a patient due to
difficulties in dissection and/or vein reconstruction. The
only case of conversion to open surgery, occurred after
completion of tumor resection and vascular reconstruction
due to diffuse bleeding, in a patient with previous bone
marrow transplant, that was difficult to control under
minimally invasive conditions. Our conversion rate
favorably compares with the other few series reported in
the literature that show a conversion rate between 10% (12)
and 36.4% (30). It is important to underscore that our low
conversion rate was achieved in the context of low blood
transfusion requirements showing that our procedures had
a smooth intraoperative course. On the other hand, RAPD-
VR appears to be a complex procedure, as demonstrated by
long operative times and high mortality rates. Therefore,
RAPD-VR should be implemented with caution in
centers that have already surpassed their learning curve
with the standard procedure (31,32). We also believe that
background experience in PD-VR is important. A critical
appraisal on mortality following RAPD-VR shows that we
do not have enough data to draw final conclusions on this
regard. Indeed, we have reported a mortality rate of 9%,
caused by two deaths occurring in 22 procedures. Beane
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and coworkers reported a rate of 8% in 50 procedures (12),
while Shyr and coworkers described no deaths in 11
patients (30). Other, small, series simply did not report on
post-operative mortality (33). The yet limited number of
procedures could overemphasize the relative impact of rare
events, such as post-operative mortality making current
rates still immature for critical evaluation. However, RAPD-
VR has a mortality risk that should not be underestimated.
Concerning the present series, we had two post-operative
deaths. The clinical history of the first of these two
patients begins with a bleeding episode originating from
a pancreaticoduodenal artery. Hemorrhage was fixed at
repeat surgery but the patient eventually died 40 days after
the index operation due to widespread pneumonia with
multi-resistant bacteria. The second patient suddenly bled
on postoperative day fifteenth due to a “tear” close to the
origin of the SMA, in the absence of signs of POPF and/
or local sepsis. The breach was promptly repaired without
massive blood loss but the patient developed intraoperative
cardiac arrest and could not be resuscitated. We speculated
that this vascular lesion was caused by unintentional
thermal injury during arterial dissection. This one of the
main reasons why we do not employ energy devices close to
major arteries. We prefer to perform these dissections using
cold scissors, and seal lymphatic channels and vessels using
a combination of clips and ligatures (24). This technique
can be tedious and is time consuming, but we have not
observed other cases of this type of postoperative bleeding
in 168 consecutive RAPDs.

We have already underscored that in RAPD-VR we
tried to duplicate the technique that we have established in
the open procedure. Indeed, we performed 18 segmental
vein resections. In open surgery, after a Cattel-Braasch
maneuver, the use of a jump graft is rarely required even
when the length of the resected vein segment exceeds three
centimeters. In minimally invasive approach, the fact that
the Cattel-Braasch maneuver is unpractical and that the
reverse ITrendelenburg position further outdistance the two
cut ends of the vein, a jump graft could be required more
frequently. We have shown that direct reconstruction is still
feasible in over half of the patients undergoing segmental
vein resection (11/19; 57.9%). An interposition graft is
required when the length of the resected vein segment
exceeds 1.3 cm.

The rate of RO resection is an important quality metric in
pancreatic oncologic surgery. In our series we observed a rate
of R1 resections of 52.2%. Is important to underscore that
this result was observed after systematic study of specimens
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according to stringent pathology methods and in a series
of patients who did not receive neoadjuvant treatments.
The use of these treatments, also in the setting of RAPD,
was shown to increase the rate of RO resections (12).
The oncologic adequacy of our technique is shown also by
the number of retrieved lymph nodes that largely exceeds
the standard defined by the American Joint Committee on
Cancer for staging of pancreatic cancer (34). The fact that
only one patient developed isolated local recurrence further
reinforces the value of our approach.

It is also important to underscore that we have observed
only one grade B POPF giving an overall rate of clinically
relevant POPF of approximately 4%. This result is in
keeping with previous observations (12), and is probably
related to the fact that nearly all patients requiring RAPD-
VR are affected by pancreatic cancer so that they have firm
gland texture and enlarged main pancreatic ducts.

Prevention of vein thrombosis after PD-VR and
RAPD-VR is important. Our general policy, however,
does not encourage enhanced anticoagulation after vein
resection and reconstruction (16). One vein thrombosis was
observed in the early postoperative course, without clinical
consequences. Our rate of thrombosis is in keeping with
data reported in the literature (35) and suggests that there is
probably no need for a specific antithrombotic protocol in
these patients (36).

In conclusion, RAPD-VR is feasible, but safety remains
to be established. As more data are needed to draw final
conclusions on safety of RAPD-VR, we discourage groups
with limited experience in PD-VR and/or that have not
surpassed the learning curve in RAPD to embark upon
these extra complex procedures.
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