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Case Report

Laparoscopic pancreaticoduodenectomy with
segmental resection of superior mesenteric vein-splenic
vein-portal vein confluence in pancreatic head cancer:

can it be a standard procedure?

Hyejin Park’, Incheon Kangz’3, and Chang Moo Kangz’3

7Department of Education and Training, Severance Hospital,
®Division of Hepatobiliary and Pancreatic Surgery, Yonsei University College of Medicine,
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The feasibility of laparoscopic pancreaticoduodenectomy (LPD) in the treatment of pancreatic cancer is still disputed.
However, advances in surgical technique and accumulating experience have led to the use of LPD with combined
vascular resection and reconstruction as a safe and feasible procedure, especially in pancreatic cancer with major
vascular involvement. A 64-year-old woman presented with obstructive jaundice secondary to pancreatic head cancer.
Contrast abdominopelvic computed tomography revealed a pancreatic head tumor measuring approximately 22 mm
in diameter that was abutting the first jejunal branch of the superior mesenteric vein at an angle of <180°. The patient
underwent LPD, which failed to resect the pancreatic head tumor invading the superior mesenteric vein. Consequently,
segmental resection of the confluence of the superior mesenteric vein, splenic vein, and portal vein (SMV/SV/PV) was
completely performed in laparoscopic approach without complication. The patient recovered without any event and
was discharged on postoperative day 9. LPD combined with vascular resection and reconstruction is feasible in cases
involving major blood vessels. Further surgical expertise and education are required before LPD can be used as a
standard procedure. (Ann Hepatobiliary Pancreat Surg 2018;22:419-424)
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INTRODUCTION

No randomized controlled studies have compared the
open and laparoscopic approaches to distal pancrea-
tectomy. Nonetheless, with advances in laparoscopic tech-
niques and increased surgical expertise, laparoscopic distal
pancreatectomy is considered safe and effective in treating
benign and low-grade malignant tumors of the pancreas.l’2
In fact, laparoscopic radical pancreatectomy is suggested
as a technically feasible and oncologically safe inter-
vention in well-selected cases of left-sided pancreatic
cancer.””

Conversely, the use of laparoscopic pancreaticoduo-

denectomy (LPD) remains controversial, especially in the

Minimal invasive surgery; Vascular resection; Vascular

treatment of pancreatic cancer, where it can increase the
risk of cholangitis and pancreatitis, interfering with efforts
to obtain a margin-negative resection. In addition, pancre-
atic head cancer carries a risk of unexpected major vas-
cular involvement. In particular, the superior mesenteric
vein (SMV), portal vein (PV), or confluence of the SMV,
splenic vein (SV), and PV may be involved, warranting
surgery for combined vascular resection and appropriate
vascular reconstruction.®"’

However, few studies have reported the technical and
oncological feasibility of LPD combined with venous vas-

. 11-17
cular resection.

In the current report, we present the
case of a patient with pancreatic head cancer who under-

went successful LPD with segmental resection of the
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SMV-SV-PV confluence, resulting in negative surgical

margins.

CASE

Preoperative evaluation

A 64-year-old woman presented with general weakness,
poor oral intake, and jaundice. The patient had a history
of hypertension and a recent diagnosis of diabetes. She
also reported weight loss (=8 kg) during the previous 3
months.

The physical examination showed no abnormal findings
other than those mentioned above. Her body mass index
was 22.48 kg/mz, and her initial laboratory findings are
summarized in Table 1.

The woman showed high levels of serum total bilirubin
(6.9 mg/dL), alkaline phosphatase (1,090 IU/L), and 7 -
glutamyl transferase (1,079 TU/L) suggesting obstructive
jaundice. Preoperative imaging (Fig. 1) revealed a pancre-
atic head mass and secondary dilatation of the intrahepatic
and extrahepatic bile ducts, suggesting pancreatic head
cancer. The finding suggested that the tumor was a resect-
able pancreatic cancer with no distant metastasis. To re-
solve obstructive jaundice, the patient underwent endo-
scopic retrograde cholangiopancreatoscopy with biliary

drainage.

Operation
The woman underwent LPD on April 4, 2018. As a
standard procedure, three 5-mm trocars and three 12-mm

trocars were used in this procedure (Fig. 2). Laparoscopy

Table 1. Initial preoperative laboratory findings

confirmed the absence of clinical evidence associated with
peritoneal seeding or liver metastasis, and the gastrocolic
ligament was divided by dissection. The colonic mesen-
tery was detached from the pancreatico-duodenal unit and
right gastroepiploic vessels. The right gastric vessels were
dissected and ligated. The duodenum was divided using
an endo-GIATM stapler. The pancreatic neck was dis-
sected and encircled using a nylon tape. The common bile
duct was dissected, isolated, and divided, followed by
cholecystectomy.

Next, the soft tissue around the left side of the celiac
axis, common hepatic artery, and hepatoduodenal liga-
ment was dissected. The proximal jejunum was divided
using the endo-GIA stapler approximately 20 cm distal to
the Treitz ligament. The proximal jejunum was passed un-
der the mesenteric root into the patient’s right side. At
this point, it was found that specific parts of the SMV
could not be dissected away from the pancreatic head
area. Therefore, the neck of pancreas was divided using
monopolar cautery. The SV was isolated, ligated, and div-
ided, and laparoscopic bulldog clamps were applied to the
proximal and distal parts of the SMV-PV system (Fig.
3A). The venous vascular structure was divided, and the
tumor was excised. Using a 5-0 monofilament, vascular
reconstruction was performed in an end-to-end fashion
(Fig. 3B, 30).

Subsequently, pancreaticojejunostomy (duct-to-mucosa,
all interrupted, two-layer, and short stent) and hep-
aticojejunostomy (posterior continuous, anterior all inter-
rupted, and single layer) were completed laparoscopically.

The specimen was placed into an endo-pouch, which was

Blood laboratory items

Values

WBC / Hb / Platelet count

Glucose / HbAlc

BUN / Cr

SGOT / SGPT

Total bilirubin

ALP / y-GT

Amylase / Lipase

Cholesterol / Total protein / Albumin
CA19-9 / CEA

4,570/uL / 12.2 g/dL / 203,000/uL
181 mg/dL / 8.1%

7.2 mg/dL / 0.54 mg/dL

449 TU/L / 263 IU/L

6.9 mg/dL

1,090 IU/L / 1,079 TU/L

237 TU/L / 134 TU/L

270 mg/dL / 7.1 g/dL / 4.1 g/dL
7.91 ng/ml / 35.4 U/ml

WBC, white blood cells; Hb, hemoglobin; HbAlc, glycated hemoglobin; BUN, blood urea nitrogen; Cr, creatinine; SGOT, serum
glutamic oxaloacetic transaminase; SGPT, serum glutamic pyruvic transaminase; ALP, alkaline phosphatase; y-GT, y-glutamyl
transferase; CA 19-9, cancerantigen 19-9; CEA, carcinoembryonic antigen
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Fig. 2. Port placement for laparoscopic pancreaticoduo-
denectomy.

then removed through a small periumbilical extension of
the wound through which manual duodenojejunostomy
was performed.

Bilateral, two-armed, closed suction drains were in-
serted around the surgical bed. All trocar insertion sites
were repaired using a skin stapler. The entire procedure
lasted 480 min, including 39 min of vascular clamp time.

Intraoperative blood loss was estimated at 500 ml, without

Fig. 1. Preoperative imaging.
(A) Magnetic resonance chol-
angiopancreatoscopy revealed a
pancreatic head mass leading to
the bile duct, as well as pancre-
atic duct dilatation. (B) Contrast
abdominopelvic computed to-
mography revealed a pancreatic
head tumor measuring around
22 mm in diameter that was
abutting the 1" (jejunal) branch
of the superior mesenteric vein
at an angle of <180° (C) En-
doscopic ultrasonography re-
vealed a solid mass in the pan-
creatic head measuring 26.1
mm in diameter, with a suspi-
cious duodenal wall invasion.
(D) Positron-emission tomog-
raphy—computed  tomography
demonstrated significant fluo-
rodeoxyglucose uptake in the
pancreatic head lesion, suggest-
ing malignancy (D).

the need for intraoperative transfusion.

Postoperative course

The patient’s recovery was uneventful, without any
pancreatic fistula. Her surgical drains were removed on
postoperative day 6. A follow-up computed tomography
was performed on postoperative day 7 with no PV throm-
bosis, stricture, or other surgical complications (Fig. 3D).
The patient was discharged 9 days after the operation

without any complications.

Pathological examination

Pathological diagnosis confirmed the tumor as a moder-
ately differentiated T2 ductal adenocarcinoma measuring
3.5x1.9 cm in size, involving the common bile duct. No
lymphovascular invasion was found; however, perineural
invasion was noted. A total of 18 lymph nodes were re-
trieved with no lymph node metastasis (NO, Stage IB). All
the resection margins, including the retroperitoneal mar-

gin, were negative.
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DISCUSSION

Recently, several studies have reported the feasibility
and safety of LPD (Table 2). Indeed, a recent meta-analy-
sis found that LPD has several advantages compared with
open pancreaticoduodenectomy (OPD), such as reduced
intraoperative bleeding, shorter hospital stay after surgery,
fewer complications, and shorter time to postoperative

chemotherapy. 1823

Despite advances and increased expertise with laparo-

scopic surgical techniques such as LPD combined with
major vascular resection, only a few studies have ad-
dressed this topic. Nonetheless, all of these studies re-
ported that LPD is feasible and safe if conducted by an
experienced surgeon, even with major vascular resection.
To date, laparoscopic surgery has not usually been at-
tempted in cases involving major blood vessels. However,
the results of LPD to date have been comparable to, or
better than, those of OPD. In particular, the largest study,
which was published by Croome et al.,”? reported the re-

Fig. 3. Intraoperative and post-
operative findings. Ao, aorta;
BD, bile duct; CHA, common
hepatic artery; LRV, left renal
vein; PV, portal vein; RRA,
right renal artery; SMA, superi-
or mesenteric artery; SMV, su-
perior mesenteric vein. Labels:
pancreatic duct (short white ar-
row); anastomosis site (multiple
small white arrow); vascular
patency confirmed (large white
arrow head).

Table 2. Studies reporting laparoscopic pancreaticoduodenectomy combined with venous vascular resection

Op. Clamp Trans- o .
Authors, year N reszj:i?gllﬂaépe time time (EHI?IB fusion LOH Mo(r:;:;i 1ty Mo(l;zl)hty
(min.)  (min.) (%)

Present, 2018 1 EEA 480 39 500 No 9 No No
Cai et al. 2018" 18 Wedge: 8 448 32 213 11.1 13 333 0

EEA: 6

Graft: 4
Dokmak 4 Parietal 397 54 437 25 NA 25% 0
et al. 2018" peritoneum patch
Khatkov 8 Wedge: 5 560 51.5 450 NA 15 25 (12.5) 12.5
et al. 2017" EEA: 1

Graft: 2
Croome 31 Wedge: 22 465 46.8 841 NA 6 35 (6.4) 3.2
et al. 2015" EEA: 7

Graft: 2

*HA-GDA: 1
Palanisamy 1 EEA 412 45 200 No 10 No No
et al. 2015'°
Kendrick 11 Wedge: 10 413 35 500 NA 7 54.5 0
et al. 2011" EEA: 1

OP, operation; EBL, estimated blood loss; EEA, end-to-end anastomosis; HA, hepatic artery; GDA, gastroduodenal artery; LOH,

length of hospital stay
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sults of LPD combined with major vascular resection.
They successfully demonstrated not only the feasibility
and safety of LPD with major vascular resection, but also
its association with similar perioperative surgical out-
comes such as OPD with major vascular resection.
However, these encouraging reports must be carefully
interpreted, because technical feasibility may not be an in-
dication for surgery. Instead, indications should be general
clinical conditions that are amenable to standardized,
well-documented, and validated surgical management with
acceptable morbidity and mortality. In this regard, acute
cholecystitis and empyema of the gallbladder may illus-
trate the concept of surgical indication in the laparoscopic
era. In the past, acute cholecystitis was regarded as a con-

2425
How-

traindication for laparoscopic cholecystectomy.
ever, with accumulating experience and reports showing
the technical feasibility, effectiveness, and safety of the
laparoscopic approach, the disease finally became an ac-
cepted surgical indication for laparoscopic cholecystec-
26-29

tomy.

In the case of LPD, the safety of the procedure is still

21,30
unclear.

In addition, publication bias must be consid-
ered in that researchers tend to report selected cases with
favorable results, but not worse perioperative outcomes
that are less likely to be accepted for publication.
Acceptance of LPD with combined major vascular re-
section as a standard technique requires additional reports
and assessments. In this regard, Table 2 shows that only
rare cases have been reported from specialized centers.
Ideally, a randomized, controlled study is desirable.
However, few surgeons are currently proficient in this
technique, and its safety.

Therefore, periampullary malignant pathology cannot
be regarded as an indication for LPD combined with ma-
jor vascular resection. It is only indicated in selected cases
and when conducted by surgeons specializing in both
minimally invasive and open pancreaticoduodenectomy.
Surgeons need to be able to rapidly compensate for any
unexpected intraoperative event or perioperative compli-
cation. To begin with, a detailed and systematic surgical
educational program for LPD must be established to en-
sure the safe introduction of LPD for beginning surgeons.

In summary, we have reported a successful case of
LPD with segmental resection of the SMV-SV-PV con-

fluence and end-to-end anastomosis to treat pancreatic

head cancer. This case demonstrates the technical and on-
cological feasibility of this advanced laparoscopic ap-
proach to pancreatic cancer. However, patient selection
criteria, surgical qualifications, and educational strategies
need to be established before this surgical procedure can

become the standard of care, to ensure patient safety.
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