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Abstract
Minimally invasive distal pancreatectomy with splenec-
tomy has been regarded as a safe and effective treat-
ment for benign and borderline malignant pancreatic 
lesions. However, its application for left-sided pancre-
atic cancer is still being debated. The clinical evidence 
for radical antegrade modular pancreatosplenectomy 
(RAMPS)-based minimally invasive approaches for left-
sided pancreatic cancer was reviewed. Potential indi-
cations and surgical concepts for minimally invasive 
RAMPS were suggested. Despite the limited clinical 
evidence for minimally invasive distal pancreatectomy 
in left-sided pancreatic cancer, the currently available 
clinical evidence supports the use of laparoscopic dis-
tal pancreatectomy under oncologic principles in well-
selected left sided pancreatic cancers. A pancreas-
confined tumor with an intact fascia layer between the 
pancreas and left adrenal gland/kidney positioned more 
than 1 or 2 cm away from the celiac axis is thought to 
constitute a good condition for the use of margin-neg-
ative minimally invasive RAMPS. The use of minimally 
invasive (laparoscopic or robotic) anterior RAMPS is 
feasible and safe for margin-negative resection in well-
selected left-sided pancreatic cancer. The oncologic 
feasibility of the procedure remains to be determined; 

however, the currently available interim results indicate 
that even oncologic outcomes will not be inferior to 
those of open radical distal pancreatosplenectomy. 

© 2014 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: Minimally invasive (laparoscopic or robotic) rad-
ical distal pancreatosplenectomy is technically feasible 
and safe for margin-negative resection in well-selected 
left sided pancreatic cancer. Generally acceptable po-
tential indications are proposed to include the following: 
(1) pancreas-confined tumors; (2) intact fascia layer 
between the distal pancreas and left adrenal gland/kid-
ney; and (3) tumor 1-2 cm from celiac axis. The long-
term oncologic feasibility remains to be discerned, but 
the currently available interim results are encouraging. 
Further clinical experience with this minimally invasive 
approach for left-sided pancreatic cancer should be ac-
cumulated by experienced surgeons. In the near future, 
surgical approaches should be specified according to the 
conditions of the individual pancreatic cancer case.
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INTRODUCTION
With recent advancements in laparoscopic experience, tech-
niques, and instruments, laparoscopic surgery has replaced 
conventional open surgery in most general surgical fields, 
even in cancer surgery. Despite the potential limitations of  
conventional laparoscopic surgery, many studies have prov-
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en the oncologic feasibility and rationale for laparoscopic 
surgery in various malignant diseases, such as cancers of  
the esophagus[1,2], stomach[3,4], liver[5], colon[6,7], etc. However, 
it remains controversial whether minimally invasive surgery 
should be applied to treat pancreatic cancer.

Pancreatic cancer is known to be one of  the most 
lethal gastrointestinal malignancies. As a monotherapy, 
margin-negative pancreatectomy can provide the essential 
clinical conditions for cure, but the resection rate is very 
low due to the advanced cancer stages that are usually 
present at the initial diagnosis. In addition, surgical tech-
niques for margin-negative radical pancreatectomy are very 
difficult and complex procedures, even in the conventional 
open approach. Therefore, many surgeons greatly fear that 
the risk of  incomplete surgery might arise when applying 
minimally invasive techniques to treat pancreatic cancers. 
Moreover, the lack of  more advanced laparoscopic tech-
niques and the limited amount of  clinical evidence are 
some of  the biggest obstacles to the use of  laparoscopic 
approaches in the treatment of  pancreatic cancer. 

Still, several currently available studies have suggested 
that patients with pancreatic cancer may have appropri-
ate backgrounds for the use of  a minimally invasive ap-
proach to treat well-selected left-sided pancreatic cancers. 
First, unlike laparoscopic pancreaticoduodenectomy, 
laparoscopic distal pancreatectomy is generally regarded 
as a safe and effective treatment modality in benign and 
borderline malignant diseases[8]. Second, even laparo-
scopic subtotal (or extended) distal pancreatectomy can 
be feasible and safe[9]. Third, many laparoscopic gastric 
surgeons have already proven the oncologic safety and 
feasibility of  laparoscopic perigastric lymph node dis-
section in the treatment of  gastric cancer[10]. Fourth, the 
concept of  radical antegrade modular pancreatosplenec-
tomy (RAMPS)[11] is thought to be a reasonable approach 
for margin-negative and systemic lymph node clearance 
in left-sided pancreatic cancer. Fifth, the early detection 
of  small and asymptomatic pancreatic cancer is expected 
to increase in the near future due to frequent routine 
medical check-ups. Finally, even though the data remain 
limited, a few encouraging studies have been published 
on the feasibility of  a minimally invasive approach to 
pancreatic cancer[12-14].

Various types of  minimally invasive pancreatectomy are 
currently feasible; however, in this review, we will address 
distal pancreatosplenectomy in the treatment of  pancreatic 
cancer because this surgical procedure is popular and gen-
erally regarded as safe. Therefore, it is thought that laparo-
scopic distal pancreatectomy with splenectomy could be 
the initial step for generalizing the concept of  a minimally 
invasive approach to well-selected pancreatic cancers.

CONCEPT OF RAMPS AS A MINIMALLY 
INVASIVE (LAPAROSCOPIC OR ROBOTIC) 
APPROACH
Strasberg et al[11,15] presented this modified distal pancreato-
splenectomy technique in pancreatic cancer. In this meth-

od, dissection proceeds from right to left after an early di-
vision of  the pancreatic neck on one of  the two posterior 
dissection planes to achieve negative posterior resection 
margins. The plane of  dissection runs posteriorly in the 
sagittal plane along the superior mesenteric artery and ce-
liac artery to the level of  the aorta and then laterally, either 
anterior or posterior to the adrenal gland, for tangential 
margin clearance. The accompanying N1 lymph node dis-
section is based on the established anatomy of  lymphatic 
drainage of  the pancreas. The posterior dissection plane 
can be actively placed for tangential margin clearance. Ac-
cording to the posterior dissection plane of  the pancreas, 
three types of  RAMPS can be generally classified (Figure 
1). Compared to the usual conventional technique for 
distal pancreatosplenectomy (dissection from left to right 
first and vascular control later[16]), RAMPS is thought to be 
more in line with general oncologic concepts, such as early 
vascular control and no-touch isolation with en bloc surgi-
cal resection. Therefore, when applying minimally invasive 
approaches to left-sided pancreatic cancer, the principles 
behind RAMPS should be incorporated, although the 
generally acceptable extent to which minimally invasive 
RMAPS can be applied must be determined first. 

DETERMINING THE EXTENT OF 
MINIMALLY INVASIVE RAMPS AND 
POTENTIAL INDICATIONS
According to our surgical experiences with left-side pan-
creatic cancer, bloodless and margin-negative resection is 
an important factor in treating left-sided pancreatic can-
cer[14]; other reports have also supported this finding[17,18]. 
However, the use of  combined adjacent organ resection 
has been associated with large amounts of  intraoperative 
bleeding, transfusion, morbidity, and increased risks of  a 
positive resection margin[19,20]. 

When correlating between the RAMPS surgical mode 
and the potential tumor behavior, several relationships can 
be identified (Figure 2, solid line). For example, in the case 
where posterior RAMPS 2 is selected for margin-negative 
resection, as opposed to anterior RAMPS, there is a high 
probability of  a large tumor size, combined resection of  
adjacent organs, large amounts of  intraoperative bleed-
ing, and perioperative transfusions, as well as technically 
demanding, more aggressive tumor behaviors, such as 
actual margin positivity, peritoneal seeding, or hidden dis-
tant metastasis. In contrast, when considering the current 
technical feasibility of  minimally invasive distal pancre-
atosplenectomy for bloodless and margin-negative resec-
tions, minimally invasive anterior RAMPS is well accepted; 
however, it would be very technically difficult to obtain 
margin-negative and bloodless resections in the case of  
minimally invasive posterior RAMPS 1 or RAMPS 2 (Fig-
ure 2, dotted line). Certainly, minimally invasive posterior 
RAMPS 1 and RAMPS 2 are also feasible [Figure 2, areas 
(B) and (C)], but it is thought that only a few expert lapa-
roscopic surgeons can be fully responsible for those de-
manding surgical procedures[21]. Therefore, it is generally 
recommended that open aggressive pancreatectomy only 
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be performed for patients requiring posterior RAMPS 1 
and 2. Consequently, when generalizing the concept of  
minimally invasive approaches to left-sided pancreatic 
cancer, it would be wise to limit the procedure to anterior 
RMAPS alone [Figure 2, area (A)][22]. This surgical ex-
tent will cover following potential tumor conditions: (1) 
pancreas-confined tumors; (2) intact fascia layer between 
the distal pancreas and left adrenal gland/kidney; and (3) 
tumor 1-2 cm from celiac axis (Figures 3 and 4).

CURRENT CLINICAL PRACTICE OF THE 
MINIMALLY INVASIVE APPROACH TO 
LEFT-SIDED PANCREATIC CANCER
Primitive evidence
Until now, many studies have proven the clinical benefit 

of  laparoscopic distal pancreatectomy, with or without 
splenectomy, in benign and borderline malignant pan-
creatic disease. However, only a few previous studies 
have reported the laparoscopic approach for left-sided 
pancreatic cancer with available long-term survival out-
comes[12,23-27]. Since Gagner et al[28] first reported laparo-
scopic distal pancreatectomy, with the advance of  laparo-
scopic techniques and experiences, several other studies 
have been published, showing the technical feasibility, 
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Figure 1  Mode of radical antegrade modular pancreatosplenectomy. 
A: Anterior radical antegrade modular pancreatosplenectomy (RAMPS); B: 
Posterior RAMPS 1; C: Posterior RAMPS 2. Dissection plane (yellow line) 
should be changed for clear tangential margin according to tumor condition (red 
circle).

Figure 2  Determining the extent of minimally invasive radical antegrade 
modular pancreatosplenectomy. The dotted line shows the technical feasibil-
ity of bloodless and margin-negative radical antegrade modular pancreatosple-
nectomy (RAMPS) by a minimally invasive approach, and the solid line rep-
resents the biological aggressiveness of tumors, according to the appropriate 
mode of RAMPS for margin-negative resection. Tentatively, minimally invasive 
anterior RAMPS is thought to represent a generally acceptable surgical extent 
for bloodless and margin-negative resections. Oncologically safe posterior 
RAMPS 1 and 2 might be difficult to perform using a minimally invasive ap-
proach. Note the marginal zone of (B). Only a few expert laparoscopic surgeons 
can be fully responsible for this region. Future directions include widening the 
area of (B) by means of technical evolution (shifting of the dotted line to the left) 
and improving early tumor detection (attenuating the slope of solid line). MIS: 
Minimally invasive surgery.
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Figure 3  Potential indication for minimally invasive anterior radical ante-
grade modular pancreatosplenectomy. A 76-year-old female. A relatively pan-
creas-confined low density mass lesion is noted (arrow). The dotted white line 
indicates the dissection plane for minimally invasive anterior radical antegrade 
modular pancreatosplenectomy (RAMPS). The intact fascia layer between the 
pancreas and left adrenal gland/kidney can facilitate posterior margin clearance 
when removing the surgical specimen. The tumor is separated from the origin of 
the splenic artery, necessary for safe vascular control by introducing a minimally 
invasive technique. The patient underwent laparoscopic anterior RAMPS and 
has been followed for more than 1 year without evidence of tumor recurrence.
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3.0-13.0), P = 0.29] were shown to be comparable with 
those in a conventional open approach. 

A recent multicenter analysis reported by Kooby et al[13] 
has provided the most encouraging and impressive evidence, 
considering the lack of  long-term oncologic evidence of  
laparoscopic approaches to left-sided pancreatic cancer. 
This study showed that laparoscopic distal pancreatectomy 
is able to provide similar short- and long-term oncologic 
outcomes to those obtained with open distal pancreatec-
tomy and suggested that laparoscopic distal pancreatec-
tomy is an acceptable approach for the resection of  the 
left-sided pancreatic cancer in selected patients. In the 
matched analysis of  the overall survival for the patients 
undergoing an open (n = 70) versus a laparoscopic distal 
pancreatectomy (n = 23) for pancreatic cancer, the median 
survival was comparable among the two the groups (me-
dian 16 mo, P = 0.71). 

In addition, Kim et al[35] also published the long-
term outcomes of  patients who were postoperatively 
diagnosed with malignancies after laparoscopic distal 
pancreatectomy. Of  the 88 patients who underwent a 
laparoscopic distal pancreatectomy, 11 (12.5%) were 
subsequently diagnosed with malignancies in their post-
operative pathologic reports. Pancreatic ductal adeno-
carcinoma was the most common (5 out of  11 patients), 
followed by invasive intraductal papillary mucinous neo-
plasm (n = 3), neuroendocrine carcinoma (n = 1), and 
so forth. During the follow-up period (range, 3-60 mo), 
they reported only 1 patient who died of  cancer; all oth-
ers were still alive. Thus, the authors carefully concluded 
that the postoperative outcomes among patients who 
were diagnosed postoperatively with malignant pancre-
atic disease are acceptable. 

Although these retrospective studies were not able 
to suggest either standardized surgical procedures or 
proper indications, they did suggest potential oncologic 
outcomes and verify the technical feasibility of  the lapa-
roscopic approach to left-sided pancreatic cancer. 

Recent advance evidence
More encouraging clinical data with intent-to-treat for 

safety, and clinical benefit of  laparoscopic distal pan-
createctomy over open distal pancreatectomy. However, 
most reported cases of  pancreatic cancer (ductal adeno-
carcinoma) treated by laparoscopic distal pancreatectomy 
were incidentally included in those series. As a result, we 
cannot fully assess the surgical quality based on relevant 
oncologic concepts. In addition, the lack of  informa-
tion on tumor characteristics, such as pT stage, pN stage, 
number of  retrieved lymph nodes, margin status, and 
survival outcomes, creates difficulties in determining the 
oncologic feasibility of  the laparoscopic approach to the 
left-sided pancreatic cancer[24-27,29,30]. For example, in one 
collective review performed in 2009[31], a final diagnosis 
of  pancreatic ductal adenocarcinoma was found in 51 pa-
tients (9.8%, 51 out of  588 patients). However, the mar-
gin status was available in only 20 patients (39%). In addi-
tion, the number of  retrieved lymph nodes in patients with 
pancreatic cancer was reported in only three articles[26,32,33] 
(12.5%, 3 of  24 articles identified). Not surprisingly, there 
is still a lack of  long-term survival outcomes. Despite the 
efforts of  several surgeons to perform laparoscopic distal 
pancreatectomy for pancreatic cancer, it was found that 
there is a substantial lack of  evidence on the oncologic 
outcomes and surgical quality. Consequently, for the last 
several decades, we were uncertain whether the minimally 
invasive approach to left-sided pancreatic cancer was ap-
propriate. 

Intermediate evidence
Recently, several studies have been published that focused 
on the question of  whether laparoscopic distal pancre-
atectomy is oncologically feasible. 

DiNorcia et al[34] reported their experiences with lapa-
roscopic distal pancreatectomy between 1991 and 2009. 
Seventy-one patients underwent laparoscopic distal pan-
createctomy, and only 9 patients (12.7%) were reported 
to have malignant pathologies, including 3 cases of  pan-
creatic ductal adenocarcinoma. Long-term survival out-
comes were not analyzed; however, the margin-negative 
resection rate (2.8% vs 13%, P < 0.01) and mean number 
of  retrieved lymph nodes [6 (range: 2.5-12.0) vs 8 ( range: 

BA

Figure 4  Adequate distance between celiac axis and tumor. Robotic anterior radical antegrade modular pancreatosplenectomy. The origin of the splenic artery is 
isolated (A) and ligated (B) by the robotic surgical system. For technically and oncologically safe minimally invasive vascular control, some cancer-free space is ex-
tremely necessary. 
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during laparoscopic distal pancreatectomy, the margin-
positive resection rate was reported to be 4%, and the 
capacity for lymph node retrieval was up to 17 (range 
10-19); these results are comparable with those of  ro-
botic distal pancreatectomy [R1 resection rate, 0% and 
nodal harvested, median 19 (range 17-27)], suggesting 
an acceptable quality of  surgery in treating pancreatic 
cancer. They also analyzed retrospective 62 consecutive 
patients undergoing open distal pancreatectomy (ODP = 
34) and minimally invasive distal pancreatectomy (MIDP 
= 28 with 5 conversions) for pancreatic ductal adenocar-
cinoma[40]. It was shown that overall survival after ODP 
or intended MIDP was similar after adjusting for comor-
bidity and year of  surgery [relative hazard, 1.11 (95%CI: 
0.47-2.62)]. These two studies still lack long-term onco-
logic outcomes (median follow up of  21 mo), however, 
no evidence was detected that MIDP was inferior to 
ODP in treating pancreatic cancer.

On the other hand, Marangos et al[41] published an 
interesting paper about their surgical experiences with 
laparoscopic distal pancreatosplenectomy for pancreatic 
exocrine carcinoma. Since 1997, they reported removing 
all lesions in the body and tail of  the pancreas laparo-
scopically, and 29 patients with pancreatic cancer (11.6%, 
29 out of  250 patients) underwent laparoscopic distal 
pancreatosplenectomy. Their approach was not based 
on RAMPS but rather on the conventional left-to-right 
technique. In addition, they did not perform formal 
lymph node dissection; instead, they only removed the 
enlarged or suspicious regional lymph nodes. The dissec-
tion plane and resection margins were carefully guided 
by laparoscopic intraoperative ultrasound. They reported 
an overall 93% R0 resection rate with a median survival 
of  23 mo (in particular, 19 mo for 21 pancreatic ductal 
adenocarcinomas), which is also comparable to the best 
open series[15,42]. It was noted that the median number 
of  retrieved lymph nodes was smaller (5 nodes), but this 
did not translate into poor oncologic outcomes, again 
reminding us of  the outcomes of  previous prospec-
tive randomized controlled studies on standard and 
extended pancreaticoduodenectomy in the treatment of  
pancreatic head cancer[43-45]. In addition, in comparison 
with the oncologic outcomes from open radical surgery, 
perioperative and oncologic outcomes appear to be 
comparable between the minimally invasive radical distal 
pancreatectomy and the open approach (Table 1). One 
of  the most significant weak points of  the minimally 
invasive approach to pancreatic cancer is that the onco-
logic outcomes are still based on a short-term follow-up 
period, compared to that of  open radical pancreatec-
tomy[14,15,46-48]. However, recently, the single-center-based 
Pittsburgh group[40] reported a comparative analysis, in-
cluding long-term survival, of  34 patients with open radi-
cal pancreatectomy and 34 with minimally invasive distal 
pancreatectomy in pancreatic ductal adenocarcinoma to 
determine the oncological safety and efficacy of  mini-
mally invasive surgery. They demonstrated no significant 
difference between two groups in tumor size (3.0 cm vs 3.0 
cm), radiologic stage (ⅠA/ⅠB/ⅡA/ⅡB, 3/12/10/6 

vs 3/11/5/4), margin-negative resection (88% vs 86%), 
power of  lymph node retrieval (12 vs 11), or lymph node 
metastasis (38% vs 57%) and similar postoperative com-
plications, leading to equivalent survival in propensity 
score-adjusted overall survival analysis [relative hazard, 
1.11 (95%CI: 0.47-2.62), P = 0.80]. Along with the multi-
center case-matched analysis by Kooby et al[13], this study 
provides powerful evidence to support the technical 
feasibility of  minimally invasive radical oncologic sur-
gery. The study further shows that the quality of  surgical 
specimens is quite acceptable and provides encouraging 
oncologic survival outcomes. 

CHALLENGING ISSUES 
Combined and vascular resection
Distal pancreatectomy with en bloc celiac axis resection 
(DPCAR) has been introduced for locally advanced left-
sided pancreatic cancer involving the common hepatic 
artery and/or celiac axis, with perineural invasion in the 
nerve plexus surrounding these arteries[49,50]. In particular, 
Okada et al[50] recently concluded that DP-CAR is feasible 
and should be reserved for patients without tumors infil-
trating either the portal venous or arterial system. Consid-
ering these circumstances, DP-CAR is suggested to be a 
safe procedure, similar to standard distal pancreatectomy 
in well-selected patients. Recent technological innovations 
and extensive surgical experiences are expanding the clini-
cal applications for laparoscopic distal pancreatectomy. 
As a result, the technical feasibility of  minimally invasive 
distal pancreatectomy with combined celiac trunk or 
portal vein resection has also been reported. Cho et al[21] 
reported the technical feasibility of  pure laparoscopic 
DP-CAR, finding it safe and feasible to achieve R0 resec-
tions in selected patients with locally advanced pancreatic 
cancer. Giulianotti et al[51] and Boggi et al[52] also reported 
robotic pancreatectomy with vascular resection for locally 
advanced pancreatic tumors. In addition, Kendrick et al[53] 
reported 11 patients who underwent total laparoscopic 
pancreaticoduodenectomy with major venous vascular re-
section, including laparoscopic end-to-end vascular recon-
struction, patch, and renal vein graft. However, patients 
with left-sided pancreatic cancer invading isolated superior 
mesenteric vein-splenic vein-portal vein confluence are 
rare, as most cases of  pancreatic cancer are usually as-
sociated with celiac axis and superior mesenteric artery 
invasion[54], which will be determined as locally invasive 
pancreatic cancer (unresectable). In general, pancreatic 
surgeons must consider possible combined vascular re-
section in their surgical approaches to pancreatic cancer 
and should be prepared to meet this surgical demand. 
However, how many surgeons can be responsible for this 
advanced laparoscopic technique? How should the educa-
tional system be modified to reproduce this surgical skill? 

Is only RAMPS the ideal approach?
The surgical approach of  RAMPS has demonstrated 
favorable oncologic outcomes in treating left-sided pan-
creatic cancer[11,15,22,55]. The basic concept of  RAMPS is, 
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of  course, oncologically sound and reasonable; however, 
it is notable that no randomized controlled studies have 
tested the oncologic superiority between RAMPS and 
conventional radical distal pancreatectomy. There are 
several comparable reports showing similar survival out-
comes to RAMPS[14,41,56]. An RCT should be performed 
to test whether the RAMPS procedure is superior to 
standard distal pancreatectomy. However, it is very dif-
ficult to organize a successful trial. Mitchem et al[22] have 
already commented on this issue, as follows: “However, 
the disparity between the number of  cases available for 
study and the number required for a randomized trial 
makes this goal unattainable”.

FUTURE PERSPECTIVES ON MINIMALLY 
INVASIVE LEFT-SIDED RADICAL 
PANCREATECTOMY
As shown in other gastrointestinal cancer surgeries, there 
has been an increasing clinical effort to apply the laparo-
scopic approach to left-sided pancreatic cancer. However, 
procedural standardization and surgical indications have 
not yet been established. Currently, RAMPS seems to be 
a reasonable approach, with encouraging oncologic out-
comes in the treatment of  left-sided pancreatic cancer[22]. 
Nevertheless, it might be difficult to expand the use of  
minimally invasive RAMPS to all left-sided pancreatic 
cancers because these cancers are usually found in ad-
vanced cancer stages. However, the clinical conditions re-
quired to widen the area (B) in Figure 2, such as technical 
evolution (right sided-shift of  dotted line in Figure 2) and 
the early detection of  the cancer (attenuating slope of  
the solid line), would facilitate the clinical application of  
minimally invasive RAMPS in well-selected cases of  left-
sided pancreatic cancer. 

Recently, the use of  radical pancreatectomy followed 
by neoadjuvant chemoradiation therapy has been suc-
cessfully applied for the treatment of  advanced pancre-
atic cancers[57-59]. In considering the future circumstances 
of  potent chemoradiation therapy for the treatment of  
pancreatic cancers, minimally invasive RAMPS following 
neoadjuvant chemoradiation therapy would be another 
potential option for well-selected patients. In particular, 
considering the technical advances of  combined vascular 
resection in treating pancreatic cancer, the indications for 
minimally invasive radical distal pancreatectomy should 
be expanded in the near future. In addition, many aca-
demic institutions seem to be carefully accumulating clini-
cal experience with the minimally invasive resection of  
left-sided pancreatic cancer. Perhaps in the near future, 
more relevant clinical evidence with adequate long-term 
follow-up and qualified oncologic outcomes will become 
available, leading to the oncologic feasibility of  minimally 
invasive left-sided pancreatectomy in pancreatic cancers. 
Generally, these conclusions will be influenced by selec-
tion bias from the retrospective nature of  studies. How-
ever, these identified instances of  selection bias, in turn, 
will become potential selection criteria for minimally in-

vasive radical pancreatectomy in distal pancreatic cancers, 
especially given the difficulty of  establishing an RCT in 
the present circumstances.

CONCLUSION
More than 20 years have passed since the first laparo-
scopic cholecystectomy was performed in the late 1980s. 
Tremendous improvements in the surgical techniques, 
experiences, and new effective instruments have success-
fully expanded the indications for laparoscopic surgery. 
Minimally invasive (laparoscopic and robotic) radical pan-
createctomy in well-selected left-sided pancreatic cancers 
is feasible under general oncologic concepts; however, 
solid clinical evidence is still lacking. Further clinical 
experience with a minimally invasive approach to left-
side pancreatic cancer must be carefully accumulated by 
experienced surgeons. The oncological feasibility should 
be addressed in greater detail based on long-term survival 
outcomes. However, we should not overlook that the cur-
rently available interim results demonstrating minimally 
invasive left-sided radical pancreatectomy are not inferior 
to those of  conventional open radical pancreatectomy.
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