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Bovine Pericardial Graft for Portomesenteric Reconstruction
During Robotic Pancreatoduodenectomy
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ABSTRACT

Background. Minimally invasive pancreatoduodenectomy
(PD) is one of the most complex procedures in oncologic
surgery. We present a video of robotic portomesenteric
reconstruction with bovine pericardial graft during PD.
Methods. A 52-year-old woman was referred with a mass in
the head of the pancreas. The tumor was in contact with the
portomesenteric axis. The multidisciplinary team decided
to perform an upfront resection. The surgery was per-
formed as a pylorus-preserving pancreaticoduodenectomy
with lymphadenectomy. The superior mesenteric artery first
approach was used to expose the head of the pancreas, so
that the entire surgical specimen was attached only through
the tumor invasion of the portomesenteric axis. After resec-
tion of the invaded portomesenteric axis, its large extension
precluded primary reconstruction, so a bovine pericardial
graft was used for venous reconstruction. After completion
of the venous anastomosis, reconstruction of the digestive
tract was performed as usual.

Results. Surgical time was 430 min; clamp time was 55
min; and portomesenteric reconstruction took 41 min. Esti-
mated blood loss was 320 mL without transfusion. Pathol-
ogy confirmed T3N1 ductal adenocarcinoma with free
margins. No pancreatic or biliary fistula was observed, and
she was discharged on postoperative day 8. A postoperative
examination confirmed the patency of the graft. The patient
is doing well 6 months after surgery and has no signs of the
disease.
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Conclusions. A bovine pericardial graft is useful for recon-
struction and readily available, eliminating the need to har-
vest an autologous vein or use synthetic grafts. This pro-
cedure can be safely performed with the robotic platform.

Minimally invasive pancreatoduodenectomy (PD) is one
of the most complex procedures in oncologic surgery. PD is
the procedure of choice for resectable tumors located in the
head of the pancreas. With the introduction of new and more
effective chemotherapeutic agents and technical improve-
ments, the indications for PD and the complexity of these
operations have increased. Vascular resections and neoad-
juvant therapies are becoming more common, making the
resection phase of PD more challenging.'

Invasion of the great vessels, particularly the portal vein
and superior mesenteric vein, is a relative contraindication
to a minimally invasive approach. Despite the potential
advantages in terms of microdissection and microsuturing,
the robotic approach for pancreatic cancer with vascular
invasion is still rare.>*

We present here a video of robotic portomesenteric recon-
struction with bovine pericardial graft during PD in a patient
with ductal adenocarcinoma of the pancreas. A 52-year-old
woman presented with epigastric pain and weight loss. No
jaundice or other clinical signs were noted and the patient
had no relevant surgical or medical history. An abdominal
computed tomography (CT) examination was performed,
showing a mass in the head of the pancreas with a dilated
main pancreatic duct. The tumor was in contact and likely
invaded the right anterior portion of the portomesenteric
axis (Fig. 1). There was no evidence of distant metastasis
and the superior mesenteric artery was not in contact with
the tumor. The multidisciplinary team decided to perform
an upfront resection. A robotic approach was proposed and
consent was obtained.
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FIG. 1 Invasion of the por-
tomesenteric axis. A Preopera-
tive CT image in the coronal
view shows a tumor in the
pancreatic head with partial
obstruction of the SMV and
IMV. The PD is dilated. B
Preoperative CT scan in the
coronal view. The SMV and
PV are not completely occluded
by the tumor. C Intraoperative
view shows partial invasion of
the portomesenteric axis by

the tumor (arrows). D Intra-
operative view shows that the
portomesenteric axis is con-
nected to the tumor after partial
resection (arrows). CT com-
puted tomography, IMV inferior
mesenteric vein, PD pancreatic
duct, PV portal vein, SV splenic
vein, SMV superior mesenteric
vein, T tumor

The Da Vinci Xi system was used and four robotic arms
(four 8 mm trocars) were placed along with an additional
laparoscopic port (15 mm). The surgeon sat at the robotic
console and the assistant surgeon stood on the left side of the
patient to perform suction, irrigation, clipping, and change
of robotic instruments. The operation was performed as a
pylorus-preserving pancreaticoduodenectomy with lym-
phadenectomy. The superior mesenteric artery first approach
was used to expose the head of the pancreas so that the entire
surgical specimen was attached only through the tumor inva-
sion of the portomesenteric axis.> All venous branches from
the portomesenteric system were encircled and temporarily
clamped to completely remove the surgical specimen along
the invaded vascular segment. The patient received 5000
UI systemic heparin immediately before clamping the por-
tal vein. We used laparoscopic bulldogs instead of robotic
bulldogs because robotic bulldogs are not available at our
hospital; therefore, we had an experienced surgeon at the
bedside (FM).

After resection of the invaded portomesenteric axis,
its large extent precluded primary reconstruction and the
defect was measured (approximately 4 X 1 cm). A patch
of bovine pericardium (Biopatch, Biomedical, Sdo Paulo,
Brazil) was used for venous reconstruction (Fig. 2). An
elliptical patch measuring 4 X 1 cm was prepared. The
patch was sutured to the venous wall with a running 6-0
Prolene suture. Immediately before clamping the veins,
the patient received systemic heparin. After completion

of the vein anastomosis, reconstruction of the digestive
tract was performed as usual. In brief, pancreaticojejunos-
tomy was performed using a two-layer technique without
pancreatic stent. We used a running duct-to-mucosa with
5-0 PDS suture and the outer layer with interrupted 4-0
Prolene suture. Hepaticojejunostomy was performed with
a running 5-0 PDS suture and duodenojejunostomy was
performed according to our recently published growth fac-
tor technique.®

The operative time was 430 min; clamping time was
55 min and portomesenteric reconstruction took 41 min.
Estimated blood loss was 320 mL without transfusion.
Pathology confirmed a T3N1 ductal adenocarcinoma with
free margins. The patient had a marked elevation of transam-
inases, which was likely due to prolonged venous clamp-
ing. However, recovery was uneventful and the patient was
discharged on postoperative day 8. No pancreatic or biliary
fistula was observed and drains were removed before hos-
pital discharge. A postoperative duplex scan confirmed the
patency of the graft. The patient received 5000 UI heparin
subcutaneously (three times daily) during hospitalization
and oral rivaroxaban 10 mg was maintained for 3—6 months.
Pathology confirmed pancreatic ductal adenocarcinoma with
free surgical margins. Of 26 lymph nodes harvested, three
were positive (T3N1). A postoperative contrast-enhanced
CT scan showed good patency of the portomesenteric axis.
The patient is well 6 months after surgery and has no signs
of the disease.
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FIG. 2 Portomesenteric
reconstruction with bovine
pericardial graft during robotic
pancreatoduodenectomy. A
Intraoperative view after resec-
tion of the surgical specimen
along a large segment of the
portomesenteric axis. The
defect is measured with a tape
(4 x 1 cm). B Intraoperative
view. The BP is fabricated and
sutured to the vein wall with a
6-0 Prolene running suture. C
The posterior wall is already
completed and the anterior wall
is sutured to the BP. D Final
view after portomesenteric
reconstruction with BP during
robotic pancreatoduodenectomy.
BP bovine pericardial graft, PV
portal vein, SMV superior mes-
enteric vein, SV splenic vein

Portomesenteric reconstruction is required if more than
one-third of the vein is resected. Otherwise, a primary ven-
orrhaphy can be performed. A bovine pericardial graft is
useful for reconstruction and is readily available, eliminat-
ing the need to harvest an autologous vein or use synthetic
grafts.”® This procedure can be safely performed using the
robotic platform. This video can help oncologic surgeons
perform this complex procedure.

APPENDIX

Pancreatoduodenectomy is the procedure of choice for
resectable tumors located in the head of the pancreas. Vascu-
lar resections are becoming more common but are a relative
contraindication to a minimally invasive approach. We pre-
sent a video of robotic portomesenteric reconstruction with
bovine pericardial graft during pancreatoduodenectomy in a
52-year-old woman. The tumor was in contact with, and had
partially invaded, the right anterior portion of the portomes-
enteric axis. The Da Vinci Xi system was used. The opera-
tion was performed as a pylorus-preserving pancreaticoduo-
denectomy. The superior mesenteric artery first approach
was used so that the entire surgical specimen was attached
only through the tumor invasion of the portomesenteric axis.
After resection of the invaded portomesenteric axis, its large
extent precluded primary reconstruction and the defect was
reconstructed with a patch of bovine pericardium. The patch
was sutured to the vein wall with a running 6-0 suture. The

operation time was 430 min; clamping time was 55 min and
portomesenteric reconstruction took 41 min. Recovery was
uneventful and the patient could be discharged on postop-
erative day 8. No pancreatic or biliary fistula was observed.
A postoperative contrast-enhanced CT scan showed good
patency of the portomesenteric axis. Portomesenteric recon-
struction is required if more than one-third of the vein was
resected. A bovine pericardial graft is useful for reconstruc-
tion and is readily available, eliminating the need to harvest
an autologous vein or use synthetic grafts. This procedure
can be safely performed using the robotic platform. This
video will help oncologic surgeons perform this complex
procedure.

SUPPLEMENTARY INFORMATION The online version con-
tains supplementary material available at https://doi.org/10.1245/
$10434-023-14293-7.
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