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1  | INTRODUC TION

Robotic distal pancreatectomy (RDP) and robotic pancreatodu-
odenectomy (RPD) were first described in 2002 and 2003, re-
spectively.1,2 Several systematic reviews and cohort studies have 
subsequently shown that robotic pancreatectomy has better or 
comparable perioperative outcomes compared with conventional 
open or laparoscopic pancreatectomy. Therefore, in the future, 
robot pancreatectomy could become an alternative to conventional 
surgery; however, its use is still controversial. To promote a better 

understanding of robotic pancreatectomy, we reviewed its current 
status and future perspectives.

2  | CURRENT TRENDS IN ROBOTIC 
PANCRE ATEC TOMY

Considering the number of studies on robotic pancreatectomy, its 
use is gradually expanding. However, there have been few reports of 
its trend of use based on national databases. Recently, Hoehn et al3 
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Abstract
Robotic surgery has emerged as an alternative to laparoscopic surgery and it has also 
been applied to pancreatectomy. With the increase in the number of robotic pancrea-
tectomies, several studies comparing robotic pancreatectomy and conventional open 
or laparoscopic pancreatectomy have been published. However, the use of robotic 
pancreatectomy remains controversial. In this review, we aimed to provide a compre-
hensive overview of the current status of robotic pancreatectomy. Various aspects of 
robotic pancreatectomy and conventional open or laparoscopic pancreatectomy are 
compared, including the benefits, limitations, oncological efficacy, learning curves, 
and costs. Both robotic pancreatoduodenectomy and distal pancreatectomy have 
favorable or comparable outcomes to conventional procedures, and robotic pancrea-
tectomy has the potential to be an alternative to open or laparoscopic procedures. 
However, there are still several disadvantages to robotic platforms, such as prolonged 
operative duration and the high cost of the procedure. These disadvantages will be 
improved by developing instruments, overcoming the learning curve, and increasing 
the number of robotic pancreatectomies. In addition, robotic pancreatectomy is still 
in the introductory period in most centers and should only be used in accordance 
with strict indications.
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investigated the trends in robotic pancreatectomy use between 
2010 and 2016 in the USA using the National Cancer Database 
(NCDB). During the survey period, RPD and RDP were performed in 
799 and 823 cases, respectively. The annual number of cases of RPD 
and RDP during that period increased from 33 to 225 and from 18 
to 220, respectively. In addition, the proportion of robotic pancrea-
tectomies performed relative to conventional open or laparoscopic 
procedures also increased (RPD: from 2% to 7%; RDP: from 4% to 
16%). The use of robotic pancreatectomy has increased; however, 
most centers perform a low volume of robotic surgeries (RPD: 82% 
of centers average < one case/year; RDP: 87% average < one case/
year), while few centers perform > three cases per year (RPD: five 
[3%] centers; RDP: one [1%] center). Over the entire survey period, 
only 5% and 2% of centers performed ≥ 20 cases of RPD and RDP, 
respectively. These findings suggest that although robot pancrea-
tectomy seems to be widely performed in the USA, most institutions 
are low-volume centers and may still be in the introductory period 
for robot pancreatectomy. However, the database was focused on 
pancreatic ductal adenocarcinoma (PDAC) or neuroendocrine tu-
mors, and these centers may have experience with robotic pancrea-
tectomy for benign cases or other types of periampullary cancer.

3  | ROBOTIC 
PANCRE ATODUODENEC TOMY

Pancreatoduodenectomy (PD) is one of the most complex surgical 
procedures, and its mortality is reported to be 2.0%-6.5%.4-6 A re-
cent systematic review of 1593 cases of RPD reported a mortality 
rate of 3.3% (in-hospital mortality or 90-day mortality).7 Xourafas 
et al8 analyzed 409 cases from the American College of Surgeons 
National Surgical Quality Improvement Program (ACS-NSQIP) data 
and reported an overall mortality rate of 2.18%. Nassour et al6 ana-
lyzed 626 cases of PDAC from the NCDB and reported a 90-day 
mortality rate of 4.0%. Moreover, data from experienced centers 
have revealed 90-day mortality rates of 2.7%-3.1%.9,10 These data 
suggest that the mortality rates of RPD seem to be equivalent to 
those of open pancreatoduodenectomy (OPD). A significant inverse 
relationship between hospital volume and the mortality of PD11 and 
laparoscopic pancreatoduodenectomy (LPD)12 has been reported. 
Although there have been no reports on the relationship between 
hospital volume and RPD, the relationships could be similar to those 
observed with OPD or LPD. Therefore, to minimize mortality in the 
early phase of the learning curve, RPD should be initially introduced 
in high-volume hospitals. In Japan, the institutions that perform RPD 

are strictly limited to high-volume PD hospitals that meet institu-
tional criteria (Figure 1).

There are limited reports regarding the learning curve of 
RPD.9,13-15 Shi et al9 investigated 450 cases of RPD and found that 
there were two inflection points around cases 100 and 250 that re-
sulted in three phases of learning: phase I, case 1 to 100 (steady 
improvement phase); phase II, case 101 to 250 (plateau phase); 
and phase III, case 251 to 450 (more rapid improvement phase). 
The mean operative duration and estimated blood loss in phase I 
(378.4 ± 98.4 min and 414.5 ± 444.5 mL, respectively) decreased 
in phase II (305.5  ±  61.4  min and 321.8  ±  271.9  mL, respec-
tively) and decreased further in phase III (278.2  ±  76.8  min and 
213.4 ± 173.0 mL, respectively); the authors also showed that the 
incidence of postoperative pancreatic fistula (POPF) in the last 350 
cases was significantly lower than that in the first 100 cases (30.0% 
vs 15.1%, P = .003). Although they concluded that the operative out-
comes significantly improved after 250 cases, they acknowledged 
that it would be difficult to replicate their study at other centers due 
to the large sample size. Boone et al13 investigated 200 consecutive 
cases of RPD and found two inflection points around cases 80 and 
140; Zhang et al15 investigated 100 cases and found that the flexion 
points were around 40 and 60 cases; and Shyr et al14 investigated 61 
cases of RPD and found that it took only 20 cases to overcome the 
learning curve. These findings suggest that the inflection point for 
operative duration is dependent on the cases investigated. In fact, 
in the analysis of 450 cases described above, the operative dura-
tion and blood loss decreased even when comparing the 1-50 cases 
group (405.4 ± 112.9 min and 410.0 ± 563.5 mL, respectively) to the 
51-100 cases group (351.4. ± 74.5 min and 315.8 ± 264.7 mL, re-
spectively). The operative duration decreased continuously with an 
increase in the surgeon's experience. To shorten the learning curve 
and standardize the procedure, frequent feedback with video clips 
and training with simulation are important.

Regarding the indication for surgery, RPD has been performed 
across a wide spectrum of pathologies from benign to malignant 
PDAC tumors, and several institutions have reported RPD for PDAC 
with vascular resection.16-19 Therefore, there seems to be no abso-
lute contraindication to RPD. However, Shi et al9 contended that 
although malignant tumors should not be considered a contraindica-
tion for RPD, patients with large tumors or severe vascular invasion 
should be excluded, even in high-volume centers. Between 2015 
and 2016, a worldwide survey on the opinions of minimally invasive 
pancreatoduodenectomy (MIPD), including both laparoscopic and 
robotic procedures, was completed by 435 hepatopancreatobiliary 
surgeons. In the survey, the most frequently cited contraindication 

F I G U R E  1   Institutional criteria for 
RPD in Japan (extracted)

Institutions performing 50 or more cases of PD/year, including 20 or more cases of PD/year
Institutions performing 100 or more cases of laparoscopic surgery including 20 or more cases of 

upper or lower gastrointestinal surgery (except laparoscopic cholecystectomy)
Institutions with surgeons who have performed 20 or more cases of LPD or LDP should be 

considered as full-time doctors
Institutions with surgeons who have performed 5 or more cases of RPD or RDP should be 

considered as full-time doctors

Institutional criteria for RPD in Japan (extracted)
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for MIPD was arterial tumor involvement (83%) followed by venous 
tumor involvement (66%) and involvement of other organs (62%). 
Conversely, 21% of surgeons considered PDAC to be a contraindi-
cation for MIPD.20 Initial RPD procedures should consist of easier 
cases, such as non-obese and non-malignant cases without concom-
itant pancreatitis; subsequently, the selection criteria for RPD may 
become progressively more difficult as more experience is gained.

There have been few reports regarding RPD accompanied by 
vascular resection and reconstruction of the superior mesenteric/
portal vein (RPD-VR; Table  1a).16-18 These reports compared RPD 
cases with and without vascular resection. All the reports showed 
that the operative duration was longer and the estimated blood 
loss was larger in the RPD-VR group than in the RPD alone group. 
Although there was no statistically significant difference, conver-
sion and mortality rates were higher in the RPD-VR group (10.0%) 
than in the RPD alone group (3.0%-6.8%; Table 1a). While all the re-
ports described RPD-VR as a safe and feasible procedure in selected 
patients when performed by surgeons experienced in RPD, the re-
ported resection and reconstruction methods were heterogeneous 
in each center (Table 1b). Beane et al17 analyzed the largest number 
of RPD-VR cases (50 cases) and reported that most resection and 
reconstruction methods were partial (tangential) resection with a 
linear stapler or closure with suture (Table 1b). Usually, the indica-
tion for partial resection is limited to cases with portal vein invasion, 
and most cases with PV invasion require segmental resection with 
end-to-end anastomosis or interposition graft. There are only a few 
such cases analyzed to date (Table  1 b). In addition, the reported 
mortality rate of RPD-VR is 8.0%-14.3%, even in high-volume cen-
ters where RPD-VR was introduced after an initial experience of 50-
80 cases.17,18 Considering the relatively high rates of mortality and 
the limited reports on RPD-VR, the feasibility of RPD-VR has not 
yet been confirmed. The indication should be carefully considered 
and the procedure should be performed only in experienced high-
volume center hospitals.

There have been few reports regarding the cost of RPD. Baker 
et al21 reported that operating charges were significantly higher 
in RPD than in OPD (US$50 535 vs US$32 309, P  <  .001); how-
ever, total inpatient charges were similar between the two groups. 
Kowalsky et al reported that total 30-day costs were equivalent for 
OPD and RPD. These findings suggest that although the operative 
cost itself was higher in RPD, the shorter hospital stay and reduced 
complication rates may contribute to the equivalence of RPD and 
OPD in terms of hospital charges.

3.1 | Comparison between robotic and open 
pancreatoduodenectomy

A recent meta-analysis of 18 non-randomized studies compared RPD 
and OPD in 13 639 patients (RPD; 1593, OPD; 12 046)7 (Table 2 a). 
The analysis showed that although the operative duration was signif-
icantly longer in RPD than in OPD (461.1 ± 84 vs 384.2 ± 73.8 min, 
P = .0004), blood loss was significantly lower in RPD (352.1 ± 174.1 TA
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vs 588.4 ± 219.4 mL, P =  .003). However, there was no significant 
difference between RPD and OPD in terms of mortality (3.3% vs 
2.8%), POPF (17.9% vs 15.9%), delayed gastric emptying (16.8% vs 
16.1%), postoperative hemorrhage (11.0% vs 14.6%), postoperative 
stay (13.7 ± 5.5 vs 15.9 ± 6.5 day), and reoperation and readmission 
rates.

Varley et al22 recently investigated morphometric risk fac-
tors of adverse outcomes after PD. They found that low aver-
age psoas density (APD) was associated with poor postoperative 
outcomes and defined APD as a high-risk morphometric feature. 
Postoperative outcomes (hospital stay and non-home discharge) 
in patients with low APD (≤50th percentile) were improved with 
RPD. In obese patients (BMI ≥ 30 kg/m2), Girgis et al23 reported 
that RPD was associated with significantly better periopera-
tive outcomes than OPD in terms of operative duration (381 vs 
428  min, P  =  .003), blood loss (250 vs 500  ml, P  =  .001), trans-
fusion rates (17% vs 33%, P =  .003), and pancreatic fistula (13% 
vs 28%, P  =  .039). In addition, the robotic approach remained a 
significant factor protecting against POPF (odds ratio [OR] 0.33, 
P  =  .019). These findings suggest that RPD is safe and feasible 
and may have a potential benefit, especially for high-risk patients, 
compared to the open procedure.

Regarding oncological outcomes, Nassour et al6 analyzed the 
data of the NCDB and reported that the number of harvested 
lymph nodes was higher in RPD than in OPD, and there was no 
significant difference in positive margin status and 30- or 90-
day mortality between the two groups. In addition, the median 
overall survival was similar between the two groups. Shyr et al24 
reported the feasibility of mesopancreatic level 3 dissection (en 
bloc mesopancreatic resection with right hemi-circumferential pl-
SMA dissection). Compared with level 2 dissection, robotic level 
3 dissection was safely performed with higher R0 resection rates 
(94.7% vs 72.2%) and without an increase in mortality or periop-
erative complications. Compared with OPD, level 3 dissection in 
RPD had favorable outcomes in terms of blood loss and chyle leak-
age. These findings suggest that RPD showed favorable outcomes 
in blood loss and comparable perioperative outcomes to OPD, in-
cluding cases of PDAC.

3.2 | Comparison between robotic and laparoscopic 
pancreatoduodenectomy

RPD is reported to be a safe and feasible alternative to OPD in 
selected patients. The other alternative to RPD is LPD. Therefore, 
the clinical question is: which procedure is superior between RPD 
and LPD? There are few reports comparing RPD and LPD in a single 
institution (Table 2 b). This is because institutions mainly perform 
either RPD or LPD and not both. Kamarajah et al25 collected data 
from six comparative studies and showed RPD was associated with 
lower conversion rates (12% in RPD vs 26% in LPD, OR: 0.45, 95% 
confidence interval [CI]: 0.36-0.56, P  <  .001), transfusion rates 
(10% in RPD vs 19% in LPD, OR: 0.60, 95% CI: 0.44-0.83, P = .002), 

and shorter hospital stays (mean: 11 vs 12 days, P < .001); the har-
vested lymph nodes were larger in RPD than in LPD (mean: 13 vs 
12, P < .001). They also collected 38 non-comparative single-arm 
studies of either RPD or LPD and found that although statistical 
analysis was not performed, conversion rates were lower in RPD 
(6%) than in LPD (8%). Liu et al26 compared RPD (n = 27) and LPD 
(n = 25) in a single institution and found that RPD showed more 
favorable outcomes than LPD in terms of shorter operative time 
(mean 387 vs 442 min, P =  .015). Although the number analyzed 
was small, the striking notion in this study was the shorter opera-
tive time in RPD. The authors mentioned that although additional 
docking time was needed in RPD, the convenience of suture and 
knot tying in the robotic surgical system shortened the entire op-
erative duration.

Nassour et al27 compared 165 cases of RPD and 1458 cases of 
LPD using the NCDB review from 2010 to 2013 and found that the 
conversion rates were less frequent in RPD than in LPD (17.0% vs 
27.6%, P = .003). They also revealed no significant difference in the 
mean number of harvested lymph nodes (19.3% vs 17.2%, P = .081), 
positive margin status (17.6% vs 20.4%, P =  .289), mean length of 
stay (11.8% vs 11.5%, P = .144), and 90-day mortality (4.8% vs 5.6%, 
P = .680) between the two groups; furthermore the median overall 
survival for PDAC was comparable between LPD and RPD (20.7 vs 
22.7 months). Recently, Ricci et al’s28 systematic review comparing 
various types of minimally invasive pancreatic resections found that 
RPD was the best approach when considering the R0 resection and 
mortality ratios as outcomes of efficacy and safety, respectively. 
These findings suggest that RPD is a superior procedure to LPD in 
terms of a lower conversion rate and may be the safest approach to 
achieve a R0 resection.

3.3 | Hybrid pancreatoduodenectomy

Hybrid PD combines the use of robots and laparoscopy wherein 
resection is performed laparoscopically and reconstruction is 
performed robotically.29-31 Kim et al31 compared 153 cases of 
hybrid PD and 710 cases of OPD using propensity score match-
ing (PSM) analysis. Similar to the comparison between RPD and 
OPD, the operative duration was longer in hybrid PD than in OPD 
(361.2  ±  88.1 vs 307.7  ±  86.0  min, P  <  .001). However, mortal-
ity (1.3% vs 0.7%, P =  .352) and overall complications (24.7% vs 
26.8%, P = .670), including clinically relevant POPF (6.7% vs 6.9%, 
P  >  .999), were similar to those of OPD. Oncological outcomes, 
such as the number of harvested lymph nodes (17.0% vs 16.6%, 
P =  .793), R0 resection rates (96.7% vs 93.3%, P =  .527), and 2-
year overall survival (84.4% vs 77.8%, P =  .898), were equivalent 
to those of OPD.

The robotic approach may be an alternative to the laparo-
scopic approach in the future. However, there are still several dis-
advantages to the laparoscopic approach, such as less instrument 
development and difficulties in positioning the patient during sur-
gery. PD is a highly complex procedure associated with elaborate 
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resection and reconstruction. It may be challenging to introduce 
pure RPD without any experience of robotic procedures. If the 
surgeon and institution are familiar with LPD, hybrid PD may be an 
optional procedure, especially in the introductory period of RPD 
and in challenging cases that have a high possibility of conversion 
during resection.32

4  | ROBOTIC DISTAL PANCRE ATEC TOMY

The mortality rate of RDP does not appear to be high. Although 
Rosemury et al33 reported a 30-day mortality rate of 3.0% (three 
of 100 cases) for RDP, most single-center analysis reports showed 
a 90-day mortality rate of 0%.34-41 In an analysis of a high-volume 
center, Zhou et al42 collected data on 515 cases of RDP for system-
atic review and found a 90-day mortality rate of 0.19%. Weng et al43 
reported a 90-day mortality rate of 0.5% following 219 cases of RDP. 
Watson et al44 analyzed 145 cases of PDAC from a nationwide data-
base in the USA and reported a 90-day mortality rate of 0.9%. These 
data suggest that RDP was safely introduced and performed in both 
non-experienced and experienced centers.

Shakir et al45 analyzed the learning curve of RDP in 100 cases 
and found that the initial operative duration of 331 min decreased 
to 266 min and 210 min after the first 20 and 40 cases, respectively. 
Their analysis also showed a reduction in operative duration after 
the initial 10 cases. Napoli et al46 analyzed 55 cases of RDP and 
showed a significant decrease in operative duration after 10 cases 
(421.1 min to 248.9 min). As described above, the threshold of the 
learning curve is dependent on the cases analyzed, and the defini-
tion is sometimes arbitrary; in addition, it also depends on each sur-
geon's previous experience with ODP and LDP. Considering these 
findings, as an international consensus suggests, 10-20 RDP cases 
are needed to surpass the learning curve.32

4.1 | Robotic distal pancreatectomy vs open distal 
pancreatectomy

Zhou et al47 reviewed seven retrospective studies comparing RDP 
and ODP with meta-analysis and found that RDP was associated with 
lower estimated blood loss, lower blood transfusion rates, shorter 
hospital stay, and lower postoperative mortality than ODP (Table 3 
a). Weng et al43 conducted a relatively large-scale single-center anal-
ysis comparing 219 cases of RDP and ODP for patients with benign 
and low-grade malignancy using PSM analysis. They showed that 
RDP had favorable outcomes in terms of operative duration (120 vs 
175 min, P <  .001), estimated blood loss (50 vs 200 ml, P <  .001), 
and infection rate (4.6% vs 12.3%, P = .006). Similarly, Magge et al36 
found that the operative duration was shorter in RDP than in ODP 
using data from an experienced high-volume center. However, most 
reports, including the analysis based on a national database, showed 
longer operative duration in RDP relative to ODP.8 Thus, RDP has 

less blood loss and comparable or favorable perioperative outcomes 
to those of OPD.

4.2 | Robotic distal pancreatectomy vs laparoscopic 
distal pancreatectomy

Although there have been several reports comparing RDP and LDP 
(Table 3 b), the number of cases analyzed was relatively small. The 
systematic review and meta-analysis by Kamarajah et al48 com-
paring RDP (n = 793) and LDP (n = 2319) revealed that although 
the operative duration was significantly longer in cases of RDP 
(P < .001) than in cases of LDP, RDP showed favorable outcomes in 
conversion rates (8% vs 21%, OR: 0.48, P < .001) and hospital stay 
(mean: 1 days shorter in RDP, P < .001). Furthermore, there were 
no significant differences in the 90-day reoperation and readmis-
sion rates or in major complications, including POPF. Recently, 
three retrospective analyses comparing RDP and LDP with PSM 
have been published (Table 3 b).34,38,40 In one of these three re-
ports, Liu et al34 reported that the conversion rates were signif-
icantly lower in association with RDP than with LDP (2.9% and 
9.8%, P = .045), while De et al40 showed no significant difference. 
Qu et al38 analyzed only cases of PDAC with PSM and showed 
significantly lower conversion rates in RDP than in LDP (5.7% and 
22.9%, P = .04). Watson et al49 analyzed the NCDB and showed the 
same results (15.2% in RDP vs 24.4% in LDP, P = .016). Thus, RDP 
is favorable in terms of lower rates of conversion to laparotomy 
and comparable postoperative outcomes. Yang et al41 focused on 
RDP with spleen preservation and found that spleen preservation 
rates were higher in the RDP group than in the LDP group (91.9% 
vs 68.3%, P  =  .012). Moreover, among spleen-preserving cases, 
splenic vessel preservation was significantly higher in the RDP 
group than in the LDP group (73.0% vs 39.0%, P  =  .006). Using 
PSM analysis, Liu et al34 also reported significantly higher spleen 
and splenic vessel preservation rates in RDP than in LDP for pa-
tients with non-malignant moderate tumors (tumor size 3-5  cm; 
95.5% vs 52.4%; P = .001, 59.1% vs 19.0%; P = .007, respectively). 
The splenic artery and vein have small branches that run behind 
the pancreas; thus, splenic vessel preservation is sometimes chal-
lenging in laparoscopic procedures. The multidirectional endo-
wrist function of the robot platform may be suitable for splenic 
vessel preservation.

Regarding PDAC, Watson et al’s49 comparison of RDP (n = 145) 
and LDP (n = 660) using the NCDB found that RDP was associated 
with a higher lymph node retrieval number (15.9 vs 13.4, P = .0098) 
and that the R0 ratio was comparable between the two groups. 
Pairwise comparisons demonstrated that RDP had a higher survival 
rate than both LDP (P  =  .0183) and ODP (P  =  .0019), while there 
was no significant difference between LDP and ODP (P  =  .0789). 
Conversely, Qu et al38 compared RDP and LDP with PSM analysis 
and showed no difference in overall survival. Although the report 
from NCDB was striking, the national cohort data were retrospective 
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and RDP included more stage 0 cases than LDP and ODP; therefore, 
the data should be interpreted with caution.

Cost-effectiveness has also been reported. Souche et al35 found 
that the mean intraoperative cost was significantly higher in RDP 
(€7070 vs €3174, P <  .001). The total 90-day cost, including initial 
hospitalization and rehospitalization, remained significantly higher 
in cases of RDP compared to LDP (€13 611 vs €12 509, P <  .001). 
The balance between hospital income and costs was negative in the 
RDP group compared to that in the LDP group (–€1269 vs €1395, 
P < .001), while Rodriguez et al37 reported that the total cost, includ-
ing the surgical procedure and postoperative outcomes, was highest 
in ODP, mainly because of prolonged hospitalization. Although the 
calculation of cost is difficult, surgical cost would be highest for the 
robotic procedure.

5  | EDUC ATION AND ROBOT 
PANCRE ATEC TOMY

A high level of psychomotor skill is required to perform minimally 
invasive pancreatic resection (MIPR) safely. Thus, MIPR train-
ing is critical for the safe introduction and expansion of MIPR.44 
Accordingly, the University of Pittsburgh has designed a training 
system for robotic pancreatectomy.50 The training system com-
prises five steps: Step 1 consists of virtual reality simulation with 
virtual and inanimate reality models; Step 2 includes training with 
inanimate bio tissue; Step 3 involves video library training; Step 4 
includes an intraoperative evaluation; and Step 5 consists of skill 
maintenance with ongoing assessment. Step 1 includes 24 mod-
ules and trainees must master all steps before progressing to Step 
2. The video library training in Step 3 is performed throughout all 
states of the curriculum. After the completion of each step, an im-
provement of outcomes was found in both steps. RPD is a complex 
procedure; therefore, these steps are reasonable to master han-
dling the instrument, and the program should be disseminated and 
adopted by surgeons, especially those who have never performed 
robotic surgeries.

6  | CONCLUSION

The findings of this review suggest that robotic pancreatectomy is 
a safe and feasible procedure. It might be an alternative to open or 
laparoscopic procedures in the future. However, there are still sev-
eral disadvantages to robotic platforms, such as prolonged opera-
tive duration and the high cost of the procedure itself. However, the 
development of surgical instruments and a new robotic platform as 
well as an increase in the number of robotic procedures in the future 
will reduce its cost. In addition, robotic pancreatectomy is still in the 
introductory period in most centers. Surgeons should perform ro-
botic pancreatectomy with strict indications. To date, all published 
studies have been retrospective analyses; RCTs comparing robotic 

pancreatectomy and conventional laparoscopic or open procedures 
should be planned in the future.
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