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Abstract

Aim: Minimally invasive distal pancreatectomy has become the standard of care for benign and low malignant
lesions. Spleen preservation in this setting has been proposed to reduce surgical trauma and long-term sequelae.
The aim of the current study is to present real-world data on indications, techniques, and outcomes of spleen-
preserving distal pancreatectomy (SPDP).

Methods: Patients who underwent SPDP and distal pancreatectomy with splenectomy (DPWS) were extracted
from the 2019-2022 Italian National Registry for Minimally Invasive Pancreatic Surgery (IGoMIPS). Perioperative
and pathological data were collected.

Results: One hundred and ten patients underwent SPDP and five hundred and seventy-eight underwent DPWS.
Patients undergoing SPDP were significantly younger (56 vs. 63.5 years; P < 0.001). Seventy-six percent of SPDP
cases were performed in six out of thirty-four IGoOMIPS centers. SPDP was performed predominantly for
Neuroendocrine Tumors (43.6% vs.23.5%; P < 0.001) and for smaller lesions (T157.6% vs. 29.8%; P < 0.001). The
conversion rate was higher in the case of DPWS (7.6% vs. 0.9%; P = 0.006), even when pancreatic cancer was
ruled out (5.0% vs. 0.9%; P = 0.045). The robotic approach was most commonly used for SPDP (50.9% vs. 29.7%;
P < 0.001). No difference in postoperative outcomes and length of stay was observed between the two groups, as
well as between robotic and laparoscopic approaches in the SPDP group. A trend toward a lower rate of
postoperative sepsis was observed after SPDP (0.9% vs. 5.2%; P = 0.056). In 84.7% of SPDP, splenic vessels were
preserved (Kimura procedure) without an impact on short-term postoperative outcomes.

Conclusion: In this registry analysis, SPDP was feasible and safe. The Kimura procedure was prevalent over the
Warshaw procedure. The typical patient undergoing SPDP was young with a neuroendocrine tumor at an early
stage. Robotic assistance was used more frequently for SPDP than for DPWS.
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pancreatic surgery, robotic pancreatic surgery, splenic vessels preservation

INTRODUCTION

Minimally invasive distal pancreatectomy has become the standard of care for benign and low malignant
lesions of body and tail of the pancreas
of overwhelming sepsis and thrombocytosis, as well as preserved overall immune function”*. Some authors

[1,2

| Portended advantages of spleen preservation include prevention

argued that spleen preservation may reduce blood loss and operative time while improving postoperative
outcomes such as postoperative pancreatic fistula occurrence and delayed gastric emptying™*®. However,
the literature appears rather heterogenous, and high-level evidence on the real advantages of spleen

3,6-8

preservation is still lacking. On practical grounds, the decision of whether to preserve the spleen is surgeon-
dependent.

From a technical point of view, the spleen can be preserved either with the splenic vessels (Kimura
technique)” or with the en bloc resection of the splenic vessels (Warshaw technique)"”. In the Warshaw
technique, the spleen is supplied from collateral circulation with an increased risk of early splenic infarction
and late left portal hypertension.

The Italian National Registry for Minimally Invasive Pancreatic Surgery (IGoMIPS)""** was founded in
2019. To date, 1,300 minimally invasive pancreatic resections have been prospectively reported to the
registry by 34 Italian centers.

This study aims to report real-world data on indications, techniques, and intra- and postoperative outcomes
of spleen-preserving distal pancreatectomy (SPDP).

METHODS

The registry

The IGoMIPS Registry was established in 2019. Free access to the Registry is granted to all Italian centers
performing minimally invasive pancreatic surgery following bylaws approval by the local Ethical
Committee. In order to capture data on adherence to the planned approach, patients must be enrolled in the
Registry the day before surgery.

To be eligible for inclusion into the registry, each patient must be 2 18 years old and must have signed an
informed consent. Operative and postoperative variables are collected for all patients during the first 90
postoperative days. IGoOMIPS is recorded in the Registry of Patient Registries (RoPR) of the Agency for
Healthcare and Research and Quality, US Department of Health (Registry of Patient Registries. Content last
reviewed April 2019. https://www.ahrq.gov/ropr/index.html. The registry protocol is approved by the
Independent Ethics Committee of the Humanitas Institute (Authorization Number 2,167).

At the access to the registry, the surgeons performing the analyzed procedures presented a median [IQR]
caseload for open pancreatic resection, minimally invasive major procedures and specifically pancreatic
procedures of 392 [485], 92 [117], and 705 [1,070], respectively.

Study design

This study aims to present data from SPDP prospectively enrolled in IGoOMIPS. A comparison with distal
pancreatectomy with en-bloc splenectomy (DPWS) and a subgroup analysis comparing the outcomes of
Kimura® and Warshaw" techniques are also presented.


https://www.ahrq.gov/ropr/index.html
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Data collection

Collected data include identifiers and characteristics of the enrolling center (including progressive case
number), caseload of the first and second operating surgeon, patient characteristics, details of surgical
procedure, type of minimally invasive approach (i.e., laparoscopic, robotic, hand-assisted, etc.),
intraoperative data, postoperative outcomes, histo-pathological data, and long-term follow-up.

Data extraction
Data from all patients scheduled for SPDP and DPWS were extracted from the registry.

Data analysis
A per-protocol analysis was performed for patients who actually underwent SPDP, including those who
were planned for a different procedure (e.g., middle pancreatectomy or DPWS).

Statistics

Statistical computations were performed using the software STATA 17.0 (StataCorp. 2017. Stata Statistical
Software: Release 15. College Station, TX: StataCorp LLC.). Descriptive and inferential statistics were carried
out with the analytical models adequate for the type of variable studied (e.g., Mann-Whitney test, chi-
square). Two-sided P values lower than 0.05 were considered statistically significant. All variables were
reported as the median and interquartile range (IQR).

RESULTS

As of June 2022, 1,293 minimally invasive pancreatic resections were enrolled in IGoMIPS. Twenty-one
centers reported at least one SPDP (range 1-27; median [IQR]: 2 [7]). DPWS was reported by all thirty-four
centers (range 1-123; median [IQR]: 9 [16]). Seventy-six percent of all SPDP procedures were performed in
six of the participating centers.

SPDP was performed in 97 of 130 patients planned for this procedure (74.6%). The remaining patients
underwent DPWS (1 = 25; 19.2%), tumor enucleation (n = 4; 3.0%), middle pancreatectomy (1 = 2; 1.5%), or
exploratory laparoscopy (n = 2; 1.5%).

Thirteen additional SPDP were performed in patients scheduled for DPWS (n = 6), tumor enucleation
(n = 3), middle pancreatectomy (n = 3) and other procedures (n = 1).

Overall, there were 110 SPDP, with one conversion to open surgery (0.9%). Data on preservation of splenic
vessels was available in 92 cases: a Kimura procedure was performed in 78 patients (84.7%) and a Warshaw
procedure in 14 patients (15.2%).

During the same period, 587 procedures were pre-registered as DPWS and 545 actually underwent that
procedure (92.8%). The remaining patients underwent exploratory laparoscopy (n = 16; 2.7%), tumor
enucleation (n = 9; 1.5%), SPDP (n = 6; 1.0%), total pancreatectomy (n = 6; 1.0%), and open
pancreatoduodenectomy (# = 1; 0.1%). Finally, 4 patients (0.6%) had a final diagnosis different from a
pancreatic tumor and underwent different procedures as required by the final diagnosis.

Overall, 578 DPWS were performed, including 545 (94.3%) procedures pre-recorded for that operation and
33 scheduled for a different procedure. Conversion to open surgery was required in 44 patients (7.6%).
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The flow-chart of included cases is reported in Figure 1.

Robotic assistance was used in 55 patients undergoing SPDP (50.9%) (laparoscopy: 53 patients; 49.1%) and
in 165 patients undergoing DPWS (29.7%) (laparoscopy: 391 patients; 70.3% - P < 0.001). In few patients,
the approach was either hybrid or unspecified.

Pathology data were available for 103 SPDP (93.6%). Interestingly, the final diagnosis showed a primary
malignant tumor of the pancreas in 5 patients (4.8%). Three patients had a mucinous cystadenocarcinoma
and 2 had a pancreatic ductal adenocarcinoma. The final histology is presented in Table 1.

Spleen-preserving distal pancreatectomy versus distal pancreatectomy with splenectomy
Population characteristics, intraoperative data, and postoperative outcomes are summarized in Table 2. At
baseline, the two groups differed only in median patient age, which was lower for SPDP (56 [42-70] years vs.
63.5 [54-73] years; P = 0.0001). The use of robotic assistance was prevalent in SPDP (50.9% vs. 29.7%; P <
0.0001). Operative time was similar, and a minimal difference was observed in the median estimated blood
loss in favor of SPDP (100 [50-189] mL vs. 100 [80-250] mL; P = 0.006). DPWS was associated with higher
rates of conversion to open surgery (8% vs. 0.9%; P = 0.008). The difference persisted but became less
evident when DPWS performed for pancreatic cancer (n = 233/537; 43.4%) were excluded (5% vs. 0.9%; P =
0.045). However, the need to amend the procedure initially planned was higher for SPDP (n = 33; 25% vs.
n = 42;7.2%; P < 0.0001).

Regarding early postoperative results, the rate of infection at 90 days appeared to be higher following DPWS
despite no statistical significance (5.2% vs. 0.9%; P = 0.056).

SPDP was performed more frequently in patients with neuroendocrine tumors (43.6% vs. 23.5%; P < 0.001)
at an early stage (T1 57.6% vs. 29.8%; P < 0.001).

Robotic versus laparoscopic spleen-preserving distal pancreatectomy

Population characteristics, intraoperative data, and postoperative outcomes are summarized in Table 3.
Baseline characteristics were similar between the two groups. Robotic assistance and conventional
laparoscopy were employed equally for SPDP (50.9% vs. 49.1%). The robotic platform was not available in
six of the twenty-one centers enrolling SPDP. Excluding these centers, robotic assistance was used in 55.6%
of SPDP.

Considering all SPDP, there was no difference in histology (P = 0.202) and tumor stage (P = 0.565). No
difference was noted in operative time, estimated blood loss, and conversion to open surgery. Regarding
early postoperative outcomes, the two groups showed similar incidences of clinically-relevant postoperative
pancreatic fistula, post-pancreatectomy hemorrhage, delayed gastric emptying, severe postoperative
complications, need for repeat surgery, hospital readmission, and 90-day mortality. Despite the fact that
these differences did not reach statistical significance, robotic SPDP indicated a trend toward fewer intra-
abdominal fluid collections (9.8% vs. 23.5%; P = 0.063) and a shorter length of hospital stay (6.5 [5-9] days
vs. 7 [6-12] days; P = 0.061).

Quite interestingly, the incidence of unplanned splenectomy was similar between the two groups (robotic:
18.5% vs. laparoscopic: 22.7%; P = 0.572).
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Table 1. Final histology following spleen-preserving distal pancreatectomy (SPDP)

Definitive pathological diagnosis N=103
Pancreatic neuroendocrine tumor 48 (46.6%)
Intraductal papillary mucinous neoplasm 14 (13.6%)
Solid pseudopapillary tumor 1 (10.7%)
Mucinous cystadenoma 9 (8.8%)
Serous cystadenoma 7 (6.7%)
Mucinous cystadenocarcinoma 3(2.9%)
Pancreatic ductal adenocarcinoma 2 (1.9%)
Chronic pancreatitis 2 (1.9%)
Pancreatic cysts 2 (1.9%)
Metastasis from renal cell carcinoma 1(1.0%)
Insulinoma 1(1.0%)
Accessory spleen 1(1.0%)
Lymphoepithelial cyst of the pancreas 1(1.0%)
Traumatic fracture of pancreas 1(1.0%)

Preservation of splenic vessels
Kimura SPDP was performed in 78 out of 92 patients (84.7%). Baseline characteristics, intraoperative
outcomes, and early postoperative results were comparable between Kimura and Warshaw SPDP [Table 4].

DISCUSSION

In this first IGOMIPS analysis on minimally invasive distal pancreatectomy, we report on 110 SPDP and 578
DPWS. Our results are unique as they refer to present-day procedures (2019-2022) performed at all Italian
centers participating in the Registry. In addition, IGOMIPS prospectively captures data on planned and
performed procedures, allowing us to indicate when and how the spleen was preserved.

When compared to DPWS, patients undergoing SPDP were younger and the most frequent indication was
neuroendocrine tumors at an early stage. From a technical point of view, DPWS entailed a higher risk of
conversion to open surgery (7.6% vs. 0.9%) and SPDP was associated with a higher probability of deviation
from the planned procedure (25% vs. 7.2%). Kimura SPDP (84.7%) was prevalent over Warshaw SPDP. The
use of robotic assistance was prevalent in SPDP; however, the rate of spleen preservation was not increased
when compared to laparoscopic SPDP. Outcomes of SPDP and DPWS were similar, but spleen preservation
was associated with a trend toward fewer postoperative infections.

It has been sustained that post-splenectomy infective complications have an age-related impact due to the
increased time-at-risk in the case of younger population and a possibly impaired function related to
senescence of immune system in the case of the elderly population"**". In our cohort, we did observe a
lower median age in the case of patients who underwent SPDP. This could be related to patient selection
(spleen preservation has been indicated more frequently in younger patients)” and to the epidemiology of
benign/borderline malignant pancreatic tumors that are diagnosed more frequently in younger patients'”**?.

In our study, we observed a trend toward a lower rate of postoperative infections when the spleen was
preserved (0.9% vs. 5.2%; P = 0.056). Similar results have previously been reported in the literature, although
the pathophysiological mechanisms of increased early postoperative infectious complications after

8,26]

splenectomy are not yet understood!>***'.
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Table 2. Baseline characteristics, intraoperative outcome measures, and early postoperative results of spleen-preserving distal
pancreatectomy (SPDP) and distal pancreatectomy with splenectomy (DPWS)

SPDP DPWS p
(n=110) (n=578)
Median age [IQR], years 56 [42-70] 63 [54-73] 0.0001
BMI, Kg/m’ 25[22-29] 25 [22-28] 0.649
Female, n 60 (54.5%) 311 (53.9%) 0.901
ASA 23,n (%) 34 (31.2%) 187 (32.6%) 0.768
Previous abdominal surgery, n (%) 49 (44.5%) 260 (45.2%) 0.897
Minimally invasive technique§
Robotic, n (%) 55 (50.9%) 165 (29.7%) <0.0001
Laparoscopic, n (%) 53 (49.1%) 391(70.3%)
Median operative time [IQR], minutes 240 [195-317] 252 [210-325] 0.204
Median estimated blood loss [IQR], mL 100 [50-189] 100 [80-250] 0.006
Preservation of splenic vessels® 78 (84.7%) -
Pancreatic stump closure n (%)* 0.488
Stapled 73 (76.8%) 354 (80.6%)
Reinforced stapling 38 (53.1%) 155 (45%)
Suture 9 (9.5%) 43 (9.8%)
Harmonic scalpel 13 (13.7%) 42 (9.6%)
Associated gastrointestinal tract resections, n (%)" 0 18 (3.2%) 0.060
Open conversion, n (%) 1(0.9%) 44 (7.6%) 0.008
Clinically-relevant postoperative pancreatic fistula, n (%)™’
Grade B 16 (15.5%) 106 (18.4%) 0.490
Grade C 16 105
0 1
Delayed gastric emptying, n (%) 1(0.9%) 10 (1.7%) 0.592
Post-pancreatectomy hemorrhage, 5 (4.8%) 15 (2.6%) 0.224
n (%)
Wound infection, n (%) 0 8 (1.5%) 0.211
Abdominal collection, n (%) 17 (16.5%) 104 (18.0%) 0.708
Sepsis, n (%) 1(0.9%) 30 (5.2%) 0.056
Severe postoperative complications (Clavien-Dindo 2 3), n (%)™ 9 (8.2%) 60 (10.4%) 0.482
Reintervention, n (%) 4 (3.6%) 12 (2.1%) 0.261
Readmission, n (%) 9 (8.2%) 64 (11.1%) 0.529
Median length of hospital stay [IQR], days 7 [5-11] 7 [6-10] 0.684
Postoperative mortality, n (%) 0 2 (0.3%) 0.528
Lesion diameter, cm 3.0(2.0-4.2) 2.3(1.5-3.5) 0.0001
Malignant pancreatic lesion - 233 (43.4%)
Tumor size, cm” - 2.7 (2.0-3.8)
T3-4,n (%)" - 48 (251%)
RAMPS, n (%)" - 101 (43.3%)

*Data available for 95 SPDP and 439 DPWS; °Data available for 92 patients; ® Data available for 108 SPDP and 556 DPWS; #Calculated only for
malignant pancreatic tumors. ASA: American Society of Anesthesiology; BMI: Body mass index; RAMPS: Radical Anterograde Modular
PancreatoSplenectomy.

Some authors have reported a reduction of intraoperative blood loss in SPDP compared to DPWSP”%, This
finding is partially confirmed in this study due to the clinically minimal difference observed between the
two groups. However, it should be interpreted in the light of smaller neuroendocrine tumors with limited
retroperitoneal dissection, both of which could contribute to lower blood loss in SPDP.
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Table 3. Baseline characteristics, intraoperative outcome measures, and early postoperative results of robotic and laparoscopic

spleen-preserving distal pancreatectomy (SPDP)

Laparoscopic SPDP Robotic SPDP p

n=53 n=55
Median age [IQR], years 56 [38-70] 54 [42-69] 0.953
BMI, Kg/m2 25[22-28] 25[22-29] 0.433
Female, n 32 (60.4%) 28 (50.9%) 0.322
ASA 23, n (%) 19 (35.8%) 14 (25.9%) 0.266
Previous abdominal surgery, n (%) 24 (45.3%) 25 (45.4%) 0.986
Median operative time [IQR], minutes 226.5[170-315] 255.0 [220-331] 0.142
Median estimated blood loss [IQR], mL 100 [50-2001] 100 [50-1501] 0.227
Preservation of splenic vessels® 38 (86.4%) 39 (83.0%) 0.655
Pancreatic stump closure n (%)*
Stapled 39 (86.7%) 34 (68%)
Reinforced stapling 23 (63.9%) 11(39.3%) 0.091
Suture 2 (4.4%) 7 (14%)
Harmonic scalpel 4 (8.9%) 9 (18%)
Conversion to open surgery, n (%) 1(1.9%) 0 0.315
Clinically relevant postoperative pancreatic fistula (B/C grade), 10 (19.6%) 6 (11.8%) 0.276
n (%)
Delayed gastric emptying, n (%) 1(1.9%) 0 0.315
Post-pancreatectomy hemorrhage, 3(5.9%) 2 (3.9%) 0.647
n (%)
Wound infection, n (%) 0 0
Abdominal collection, n (%) 12 (23.5%) 5(9.8%) 0.063
Sepsis, n (%) 1(1.9%) 0 0.315
Severe postoperative complications (Clavien-Dindo = 3), n (%) ra 6 (11.3%) 3 (5.4%) 0.270
Reintervention, n (%) 2 (3.8%) 2 (3.6%) 1
Readmission, n (%) 5(9.4%) 4 (7.3%) 0.727
Median length of hospital stay [IQR], days 7[6-12] 6.5[5-9] 0.061
Postoperative mortality, n (%) 0 0

°Data available for 92 cases; BMI: Body mass index; ASA: American Society of Anesthesiology.

Spleen preservation may also reduce the incidence of some postoperative complications, such as pancreatic
fistula formation and delayed gastric emptying;'******* however, we did not observe this in our study. When
comparing SPDP to DPWS, we did not find significant differences in postoperative outcome measures such
as clinically relevant postoperative pancreatic fistula, post pancreatectomy hemorrhage, wound infections,
abdominal fluid collections, need for hospital readmission, need for repeat surgery, length of hospital stay,
and 90-day mortality.

Conversion to open surgery is a main outcome metric in minimally invasive surgery. Urgent conversion is
associated with worse postoperative outcomes™. DPWS was associated with the increased need for
conversion to open surgery (7.6% vs. 0.9%; P = 0.008). Again, patient selection and the extent of the
procedure may be among the reasons explaining the lower conversion rate in SPDP. DPWS is frequently
performed for pancreatic cancer, and in these patients, it is rather a radical antegrade modular pancreato-
splenectomy. However, we confirmed that DPWS was associated with an increased risk of conversion to
open surgery even when patients diagnosed with pancreatic cancer were excluded (5% vs. 0.9%; P = 0.045).
Center and surgeon experience could account for some open conversion in DPWS. In this study, DPWS
was performed at all centers, while SPDP was reported only by twenty-one centers. Some of these centers
have an overall experience with thousands of pancreatic resections and report > 50 minimally invasive
pancreatic resections per year to IGOMIPS".
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Table 4. Baseline characteristics, intraoperative outcome measures, and early postoperative results of Kimura and Warshaw SPDP

o Kimura™ Warshaw'™ P
n=78 n=14
Median age [IQR], years 58 [48-70] 53 [30-67] 0.415
BMI, Kg/m’ 25[22-28] 17 [29-29] 0.403
Female, n 38 (49.3%) 14 (71.4%) 0.128
ASA 23, n (%) 27 (35.5%) 2(14.3%) 0.118
Previous abdominal surgery, n (%) 37 (47.4%) 5(35.7%) 0.394
Median operative time [IQR], minutes 240 [195-320] 264.5[200-423] 0.483
Median estimated blood loss [IQR], mL 100 [50-191] 100 [100-150>] 0.859
Pancreatic stump closure n (%)
Stapled 62 (80.5%) 10 (71.5%) 0.389
Reinforced stapling 30 (53.6%) 4 (50.0%)
Suture 8 (10.4%) 1(7.1%)
Harmonic scalpel 7 (9.1%) 3 (21.4%)
Conversion to open surgery, n (%) 1(1.3%) 0 (0%) 0.668
Clinically relevant postoperative pancreatic fistula (grade B/C), 12 (16.2%) 3(21.4%) 0.634
n (%)
Delayed gastric emptying, n (%) 1(1.3%) 0 0.662
Post-pancreatectomy hemorrhage, n (%) 4 (5.4%) 1(7.1%) 0.797
Wound infection, n (%) 0 0
Abdominal collection, n (%) 11(14.9%) 3(21.4%) 0.538
Sepsis, n (%) 1(1.3%) 0 0.662
Severe postoperative complications (Clavien-Dindo 2 3), n (%) 6 (7.8%) 2 (14.3%) 0.430
Reintervention, n (%) 3(41%) 1(7.1%) 0.620
Readmission, n (%) 6 (8.2%) 0 0.266
Median length of hospital stay [IQR], days 7 [5-10]1 7.5[6-15] 0.193
Postoperative mortality, n (%) 0 0

°Data available for 92 cases; BMI: Body mass index; ASA: American Society of Anesthesiology.

Scheduled SPDP Scheduled DPWS
130 587
Not performed SPDP Not performed DPWS
» among the scheduled » among the scheduled
v 33 v 42
Performed SPDP Performed SPDP Performed SPDP Performed DPWS
among not scheduled among scheduled among not scheduled among scheduled
13 97 33 545
Performed SPDP Performed SPDP
110 cases 578 cases

Figure 1. Included cases from IGoMIPS.

A unique feature of this registry analysis was the possibility to define concordance between planned and
performed procedures. In detail, splenectomy was required in 19% of the patients scheduled for SPDP. This
is why some authors considered DPWS a “conversion procedure” when spleen preservation is not possible
or in the presence of intraoperative complications'.

In five patients, the final histology showed overtly malignant pancreatic tumors that would have required
DPWS. It has been reported that when splenic vessels are resected en bloc, spleen preservation per se does
not compromise oncological outcomes™, most probably because the incidence of lymph node metastasis in
station number 10 is exceedingly rare, even in pancreatic cancer”". The key oncological issue is that SPDP
does not follow radical dissection planes and that preservation of splenic vessels is expected to increase the
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risk of margin positive resection and decreased lymph node yields. Preoperative selection is key to reducing
the incidence of malignant histology following SPDP"* and pancreatic surgeons should be aware of this
risk.

Recent literature reports the potential advantages of the robotic platform over conventional laparoscopy for
SPDP"*** In accordance with these data, procedures enrolled in IGoOMIPS demonstrated that robotic
assistance was planned more frequently for SPDP than DPWS (50.9% vs. 29.7%; P < 0.001). However,
robotic assistance and conventional laparoscopy were associated with similar rates of unplanned
splenectomy (robotic 18.5% vs. laparoscopic 22.7%; P = 0.572). In addition, no difference was observed in
the main postoperative outcome metrics. The lack of difference between robotic and laparoscopic SPDP
could be explained by insufficient sample size. It could also be influenced by surgeon and center experience
and the fact that not all centers had access to a robot platform. Indeed, we showed that two-thirds of SPDP
were reported by just six centers, which reported the largest number of procedures per year.

A major technical controversy in SPDP is whether or not preservation of the splenic vessels is required
(Kimura procedure) or could be omitted (Warshaw procedure). Undoubtedly, the Warshaw procedure is
less demanding from a technical point of view. The controversy revolves around the possibility that
resection of splenic vessels can increase the rate of early splenic complications, which may lead to clinically
relevant left portal hypertension in the long term"**. Longer follow-up is needed to determine the long-
term consequences. Regarding postoperative outcomes, we could not define any relevant difference between
Kimura and Warshaw procedures, but we underscore that the use of the Kimura procedure is more
prevalent, as only fourteen Warshaw procedures were reported to IGoMIPS.

This study has several limitations. First, a limited number of centers reported the majority of procedures.
Second, as in any multicenter study, interpretation of some postoperative complications could be influenced
by subjective factors and accuracy of reporting and follow-up. Third, the study is a prospective,
observational, non-randomized study. Fourth, robotic assistance is not available at all centers and may not
be freely available even at a hospital with one or more robots. Fifth, although data on the variation of
planned surgery are included in the registry, a dedicated query specifying the reason for performing a
Warshaw procedure over a Kimura is not included. Despite these limitations, this study has several major
strengths, such as the possibility of defining compliance with scheduled procedures and reporting on
present-day operations on a prospective basis, giving an insight into the diffusion and short term-outcomes
of minimally invasive pancreatic surgery in Italy. Even though the official number of Italian centers
performing minimally invasive pancreatic resections is not available in literature, to the best of our
knowledge, all the centers that have previously reported records of MIPS in literature are participating in
the registry, giving the reader an idea of how representative the registry is of the Italian panorama.

SPDP appears to be feasible and safe if performed in centers with expertise in minimally invasive surgery. A
widespread diffusion is still limited by technical aspects and limited indications. High-level evidence
confirming the theoretical advantages provided by spleen preservation is still missing, but it appears to have
outcomes not inferior to DPWS. Kimura procedure provides similar short-term outcomes to Warshaw
procedure, reducing the risk of gastric infarction and gastric varices development. In experienced hands,
both conventional laparoscopy and robot-assisted laparoscopy provide similar outcomes despite the
theoretical advantages offered by the robot platform in providing a steady platform to dissect splenic vessels
from the pancreas.
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