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Laparoscopic pancreaticoduodenectomy for pancreatic cancer:

a hope or hype?
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Pancreaticoduodenectomy (PD) is the optimal treatment
for resectable pancreatic head tumors. With the
development of laparoscopic skills, laparoscopic PD (LPD)
has been considered safe and feasible with advantages of
the minimally invasive approach (1). However, it is still
controversial whether LPD is suitable for pancreatic cancer,
including the learning curve, the perioperative outcomes
and oncologic outcomes. Is LPD a hope or hype for
pancreatic cancer?

The multicenter, patient-blinded, randomized trial
by the Dutch Pancreatic Cancer Group was prematurely
terminated because of the high 90-day mortality (2).
According to the paper, however, the high mortality was
due to intraoperative vascular damage and postoperative
morbidity, and all participating surgeons had performed
20 or more LPDs with 22% videos receiving a technical
summary score of below average, showing the fact that the
surgeons might have not overcome the learning curve.

A meta-analysis enrolling six studies with 282 LPDs and
982 open PDs showed that the two groups were similar in
terms of number of lymph node, RO resection, time of start
of adjuvant chemotherapy after surgery, and 1- and 2-year
survival rates, but the 3-, 4- and 5-year survival rates were
higher in the LPD group (3). It means LPD is an alternative
approach and sometimes is the better choice for pancreatic
cancer. An international survey by Reames et a/. (4)
on 153 eligible pancreatic surgeons on four continents
revealed that 33.3% of the surgeons would adopt the
minimally invasive approach to PD for pancreatic cancer.
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Among these surgeons, 52.9% would use the laparoscopic
approach, 23.5% would use robotic approaches, and 23.5%
favored both laparoscopic and robotic approaches. In Miami
International Evidence-based Guidelines (1), it showed that
92.5% experts and 1.0% agreed that minimally invasive
pancreaticoduodenectomies were valid approaches for
selected patients with adenocarcinoma.

More than 700 LPDs have been performed in our
group since 2012, and our data showed that LPD was
similar to open PD in terms of the number of harvested
lymph nodes and the rate of RO margin. In a propensity
score matching study comparing LPD and open PD
for pancreatic ductal adenocarcinoma at two high-
volume centers, LPD and open PD achieved similar rates
of complication and total survival (5). We have been
following for 3 years a patient who received a combined
surgery of LPD, right nephrectomy, tumor embolus
removal, and plastic repair of the inferior vena cava
(Figure I). Now the patient is still alive, tumor-free and
with good quality of life. The outcomes are encouraging.
In surgical treatment of pancreatic cancer, LPD is an
alternative way with advantages of the minimally invasive
approach and potential oncologic benefits.

To make LPD for pancreatic cancer a hope not hype, the
key points are as follows:

Firstly, for management of local advanced pancreatic
cancer, it is essential to have robust and nuanced
multidisciplinary discussion about neoadjuvant therapy
modality, duration, sequencing, and how RO resection can
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Figure 1 Clinical Images of the patient who received a combined surgery of LPD, right nephrectomy, tumor embolus removal and plastic

of the inferior vena cava following neoadjuvant chemotherapy. (A) Enhanced CT scan before neoadjuvant chemotherapy; (B) enhanced CT

scan after neoadjuvant chemotherapy; (C) the tumor invaded the right renal vein and the inferior vena cava; (D) plastic repair of the inferior

vena cava; (E) three-dimensional model of veins after surgery; (F) specimen.

be achieved. Many studies have shown that neoadjuvant
therapy following surgery could benefit patients of
pancreatic cancer (6). For examples, computed tomography
and magnetic resonance imaging revealed tumor invasion
of the inferior vena cava and the right renal vein (Figure 14)
but no metastasis was seen on positron emission
tomography-computed tomography in our case. Endoscopic
ultrasound-guided fine-needle biopsy indicated pancreatic
neuroendocrine neoplasm (grade 3) on pathological
examination. After 5 cycles of etoposide (150 mg) and
cisplatinum (40 mg), the tumor increased slightly in size,
but still there was no metastasis (Figure 1B). Thus, our
multidisciplinary discussion concluded that extended PD
might get RO resection and benefits for this patient.
Secondly, appropriate strategies help surgeons perform
LPD safely with RO resection, especially for local advanced
pancreatic cancer. We have summarized the “Easy First”
approach for difficult LPD (7). It was designed to control
intraoperative bleeding with tapes in case of close proximity
of tumor to main vessels. The tapes can shut off the blood
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supply in bleeding. During the surgery for this case, Kocher
maneuver could not be done as usual because the tumor
had invaded the right renal vein and the inferior vena cava
(Figure 1C). After exclusion of metastasis, the stomach, the
bile duct and the jejunum were detached one by one. The
pancreatic neck and the uncinate process were dissected and
the inferior vena cava and the left renal vein were exposed.
The inferior vena cava, with tapes shutting off its blood
flow, was opened and all visible emboli were removed. The
right renal vein was then detached, with guaranteed blood
supply to the left renal vein. The margin was negative on
frozen pathology. Finally, the inferior vena cava wall was
plastic-repaired (Figure 1D).

Thirdly, in LPD, laparoscopic suturing is the base for
successful resection and anastomosis. In this case, plastic
repair of the inferior vena cava, pancreaticojejunostomy,
choledochojejunostomy and gastrojejunostomy were all
hand sewn under laparoscopy. The patient did not suffer
pancreatic leakage or biliary leakage, and computed
tomography at 1 year after surgery revealed patency of the
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inferior cava vein (Figure 1E). Simulation training and then
on-site suturing during laparoscopic gastrointestinal surgery
help improve laparoscopic suturing skills and overcome the
learning curve.

In conclusion, for skilled surgeons, LPD is safe
and feasible for patients of pancreatic cancer and can
get good long-term oncologic outcomes. To make
LPD for pancreatic cancer a hope not hype, nuanced
multidisciplinary assessment, optimal neoadjuvant therapy,
appropriate surgical strategies, and matured laparoscopic
suturing are essential.
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