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Abstract
Background/Aim: Evidence regarding the benefits of nutritional therapy after robotic pancreatectomy is limited. This 
randomized controlled trial aimed to investigate the effects of a polymeric formula (PF) on preventing body weight 
loss (BWL) following robotic pancreatectomy. 
Patients and Methods: This single-center, open-label, randomized trial was conducted to assign 46 patients undergoing 
robotic pancreatectomy in a 1:1 ratio to either the PF (ISOCAL Clear) or control group. The primary endpoint was the 
percentage of BWL on postoperative days 14 and 28. The secondary endpoints were postoperative outcomes. 
Results: Of the 52 eligible patients between December 2023 and November 2024, 46 were analyzed using intention-
to-treat principles: 23 in the ISOCAL group and 23 in the control group. The %BWL was significantly lower in the 
ISOCAL group compared with that in the control group on postoperative days 14 (4.8±3.5% vs. 6.6±3.2%, p=0.02) and 
28 (6.4±3.0% vs. 8.4±3.5%, p=0.047). Postoperative outcomes, including major complications (p=0.55) and hospital 
stay (p=0.83), did not differ significantly between the groups. 
Conclusion: This study demonstrates the safety and feasibility of administering PF to patients undergoing robotic 
pancreatectomy. The results showed the beneficial effects of PF on mitigating BWL without compromising short-term 
outcomes. 
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Introduction

Hepatobiliary-pancreatic surgery is highly invasive, 
particularly pancreatic resection, which is associated with 

a high incidence of postoperative complications (1). To 
improve perioperative clinical outcomes, the concept of 
enhanced recovery after surgery (ERAS), which aims to 
facilitate early postoperative recovery, has gained 
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popularity in the field of gastrointestinal surgery (2, 3). 
However, the safety and effectiveness of ERAS during 
minimally invasive pancreatectomy have not been 
sufficiently investigated (4). Although our group has 
suggested the feasibility of the ERAS protocol in patients 
undergoing robotic pancreatectomy (5), few studies have 
examined the efficacy of nutritional therapy as an integral 
component of ERAS during the perioperative period. 
Postoperative body weight loss (BWL) is one of the 
simplest indicators of recovery after pancreatectomy. 
However, the effect of nutritional therapy in preventing 
postoperative BWL in patients undergoing robotic 
pancreatectomy has rarely been studied.

In the present study, we conducted a randomized 
controlled trial to evaluate the effects of a polymeric 
formula (PF) on preventing BWL in patients following 
robotic pancreatectomy.

Patients and Methods

Trial design. This was a single-center, prospective, open-
label, randomized controlled trial with two parallel 
intervention groups: after robotic pancreatectomy, one 
received PF (ISOCAL group) and the other did not (control 
group). The study was approved by the Ethics Committee 
of Okayama University Hospital (approval no. CRB23-
004) and conducted in accordance with the principles of 
the Declaration of Helsinki. The trial was registered with 
the Japan Registry of Clinical Trials (registration number: 
jRCTs061230068).

Participants. All patients aged 20 years or older 
undergoing robotic pancreatectomy between December 
2023 and November 2024 at Okayama University Hospital 
were eligible for enrollment. Exclusion criteria included: 
inability to provide consent; severe respiratory 
dysfunction (arterial PaO2 <70 mmHg); severe cardiac 
dysfunction (New York Heart Association class ≥3); severe 
hepatic dysfunction (Child–Pugh class C); severe renal 
dysfunction requiring hemodialysis; acute bacterial 
infection; severe psychiatric disorder; uncontrolled 

diabetes; milk allergy; palliative or emergency surgery; 
and unavailability of an investigator. Written informed 
consent was obtained from all patients prior to enrollment 
and randomization.

Intervention. The experimental group received two bottles of 
ISOCAL Clear (200 kcal/200 ml per bottle: 10 g protein, 0 g 
lipids, and 40 g carbohydrates per bottle; Nestlé, Kobe, Japan) 
daily from the start of oral intake until discharge. ISOCAL 
Clear was not administered to the control group. Both groups 
received comparable perioperative management based on 
the ERAS protocol, including scheduled mobilization 
supervised by the rehabilitation team (4, 5). Oral intake was 
initiated on postoperative days (POD) 2 and 3.

Endpoints. The primary endpoint was the percentage of 
BWL on POD14 and POD28. A subgroup analysis stratified 
by type of procedure was also performed. Secondary 
endpoints included postoperative outcomes, such as 
changes in body composition and complications.

The following clinical data were extracted from the 
hospital database: age, sex, body weight, body mass index, 
body composition [soft lean mass (SLM) and body fat mass 
(BFM)], American Society of Anesthesiologists physical 
status, comorbidities (diabetes and hypertension), primary 
diagnosis (pancreatic cancer, biliary tract cancer, 
intraductal papillary mucinous neoplasm, benign tumor, or 
other), type of procedure [robotic pancreatoduodenectomy 
(RPD) or robotic distal pancreatectomy (RDP)], operative 
time, estimated blood loss, mortality, defined as Clavien–
Dindo grade ≥3, postoperative pancreatic fistula (POPF) 
(6), postoperative hospital stay, readmission, and textbook 
outcome (defined as absence of: mortality, major 
complications, POPF, and re-admission) (7). Body 
composition was measured using an InBody S10 
instrument (InBody Japan, Tokyo, Japan) before and 28 
days after surgery. The percentages of SLM loss and BFM 
loss on POD28 were calculated.

Sample size. The sample size was calculated based on the 
primary endpoint, %BWL on POD14. Based on our 
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unpublished data, %BWL was assumed to be 1.5%, with a 
standard deviation of 3.0% in the ISOCAL group. Assuming 
a power of 80%, a two-sided α of 0.05, and a dropout rate 
of 10%, 46 patients were required to detect a statistically 
significant difference between the two groups.

Randomization. Randomization was conducted using 
stratified block randomization. Participants were stratified 
into eight groups based on three factors: Surgical procedure 
(RPD or RDP), diagnosis (benign or malignant disease), and 
diabetes status (present or absent). Block sizes of two or 
four were used. A randomization list was generated using 
Stata version 18 (StataCorp LLC, College Station, TX, USA) 
with a fixed random seed. An independent allocation 
manager who was not involved in the study design, 
participant enrollment, or outcome assessment managed 
the randomization process. Upon notification of participant 
registration by the study physician, the allocation manager 
referred to the list and informed the physician of the 
assigned group. Randomization was performed after 
registration was completed. The randomization list was 
maintained as a Microsoft Excel file (Microsoft Cooperation, 
Redmond, WA, USA) and stored on a password-protected 
computer accessible only to the allocation manager. To 
prevent prediction of the allocation sequence, no other 
study personnel had access to the list or information on 
block sizes until the end of the study.

Monitoring. Central monitoring was performed in the initial 
five cases using a central monitor appointed by the principal 
investigator. On-site monitoring was also conducted.

Statistical methods. Intention-to-treat analyses were 
performed to assess the primary endpoints. Values are 
presented as proportions for categorical data and as 
medians with interquartile range (IQR) or means±standard 
deviation for continuous variables. Differences between the 
groups were assessed using the chi-squared test for 
categorical variables and Student t-test or the Mann–
Whitney U-test for continuous variables. Statistical 
significance was set at p<0.05. All statistical analyses were 

performed using JMP software version 11 (SAS Institute, 
Cary, NC, USA).

Results

Participant flow. Fifty-two patients were assessed for 
eligibility, and 46 were randomized between December 
2023 and November 2024 (Figure 1). Of the 46 patients, 
two were excluded: one for conversion to open surgery 
and one for exploratory laparotomy due to peritoneal 
dissemination. Finally, data analysis was performed for 
22 patients each in the ISOCAL and control groups.

Baseline data. The characteristics of the 44 patients are 
summarized in Table I. There were 23 men and 21 women, 
with a median age of 72 years (IQR=63-76 years). The 
most common primary diseases were pancreatic cancer 
(n=15) and intraductal papillary mucinous neoplasm 
(n=12). This cohort included 25 and 19 patients who 
underwent RPD and RDP, respectively. The median 
operative time was 405 min (IQR=371-437 min) for RPD 
and 178 min (IQR=158-253 min) for RDP. The overall 
incidence rates of major complications and POPF were 
6.8% and 6.8%, respectively. Textbook outcomes were 
achieved in 84.0% of patients (Table II).

Outcomes. The patient characteristics and outcomes of the 
ISOCAL and control groups are shown in Table I. 
Demographic and operative factors were similar for the two 
groups. 

Regarding the primary endpoint, the %BWL in the 
ISOCAL group was significantly improved compared to the 
control group on POD14 (ISOCAL vs. control: 4.8±3.5% vs. 
6.6±3.2%, p=0.02) (Figure 2A) and POD28 (6.4±3.0% vs. 
8.4±3.5%, p=0.047) (Figure 2B). The %BWL on POD14 
stratified by procedure showed significantly less BWL in 
those who underwent RDP and received ISOCAL Clear 
(p=0.03) but no significant difference in those who 
underwent RPD (p=0.21) (Figure 2C). No significant 
differences were found in the %BWL on POD28 by RPD 
(p=0.19) or RDP (p=0.11) (Figure 2D).
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Figure 3 shows the changes in body composition. The 
%SLML (p=0.24) and %BFML (p=0.12) values did not differ 
significantly between the groups. The ISOCAL group received 
a mean of 14.5 (standard deviation=6.6) bottles of ISOCAL 
Clear postoperatively. The ISOCAL group had equivalent 
incidences of postoperative complications, including major 
complications (p=0.55) and POPF (p=0.55), to the control 
group (Table II). Moreover, no significant differences were 
found in postoperative hospital stay (p=0.83) or textbook 
outcomes (p=0.21) between the two groups.

Discussion

To our knowledge, this is the first randomized controlled 
trial to investigate the effect of PF on BWL after robotic 
pancreatectomy. We found that PF had a positive effect in 
preventing BWL after robotic pancreatectomy. Because of 
the limited evidence on nutritional therapy within the 
ERAS concept, the results of this study contribute to 

expanding the evidence base for ERAS in the field of 
minimally invasive pancreatectomy.

Several studies have evaluated the effects of PF in 
critically ill patients and in patients with inflammatory 
bowel disease (8, 9). However, studies on the efficacy of 
PF in gastrointestinal surgery are limited (10). Although 
the benefits of nutritional therapy in open pancreatectomy 
have been reported (11), few studies have examined its 
significance in minimally invasive pancreatectomy. 
Therefore, we conducted this study to investigate the 
effects of PF on robotic pancreatectomy outcomes. 

An estimated sample size was used in this randomized 
controlled trial. Moreover, both groups were well-
balanced using stratified block randomization. As %BWL 
is a commonly used parameter for evaluating nutritional 
status after surgery (12), we selected it as the primary 
outcome in this study. 

A previous study reported that the median %BWL 
values after pancreatectomy at 1, 3, and 12 months were 

Figure 1. CONSORT flow diagram for this trial.
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6.2%, 7.2%, and 6.6%, respectively (13). In our study, 
patients undergoing robotic pancreatectomy had a mean 
%BWL of 5.6±3.5% on POD14 and 7.4±3.4% on POD28. 
Postoperative fasting and hypercatabolism associated 
with surgical stress may cause BWL following robotic 
pancreatectomy (12). Interestingly, we found a positive 
impact of PF in preventing BWL after robotic 
pancreatectomy without compromising outcomes, and 

the findings represent acceptable results compared to 
international benchmarks (14, 15).

As ISOCAL Clear contains adequate energy and protein 
and is easy to drink because of its flavor, it was used in this 
study. Although the ISOCAL group received a short-term 
intake of ISOCAL Clear, administration of two bottles daily 
for approximately 7 days contributed to improving 
postoperative BWL after robotic pancreatectomy. However, 

Table I. Patient characteristics and operative outcomes of study groups. 

Variable Total (n=44) ISOCAL (n=22) Control (n=22) p-Value

Preoperative factors
Age, years Median (range) 72 (63-76) 73 (64.5-76.8) 71 (54.5-76.3) 0.43
Sex, n (%) Male 23 (52.3) 11 (50.0) 12 (54.5) 0.76

Female 21 (47.7) 11 (50.0) 10 (45.5)
BMI, kg/m2 Median (range) 22.0 (20.5-24.5) 22.7 (20.5-23.9) 21.9 (20.2-25.0) 0.83
ASA 1

2
3

8 (18.2)
30 (68.2)
6 (13.6)

3 (13.6)
14 (63.6)
5 (22.7)

5 (22.7)
16 (72.7)

1 (4.5)

0.17

Comorbidity, n (%) Diabetes 13 (29.5) 8 (36.4) 5 (22.7) 0.32
Hypertension 16 (36.4) 7 (31.8) 9 (40.9) 0.53

Primary disease, n (%) PDAC 15 (34.1) 7 (31.8) 8 (36.4) 0.88
Biliary tract cancer 6 (13.6) 4 (18.2) 2 (9.1)
IPMN 12 (27.3) 5 (22.7) 7 (31.8)
Benign tumor 9 (20.5) 5 (22.7) 4 (18.2)
Other 2 (4.5) 1 (4.6) 1 (4.6)

Operative factors
Type of procedure, n (%) RPD 25 (56.8) 13 (59.1) 12 (54.6) 0.76

RDP 19 (43.2) 9 (40.9) 10 (45.4)
Median operative time (range), min RPD 405 (371-437) 405 (371-435) 408 (360-439) 0.96

RDP 178 (158-253) 180 (149-256) 176 (165-226) >0.99
Median estimated blood loss (range), mL RPD 35 (15-140) 35 (5-215) 40 (30-58) 0.87

RDP 35 (0-50) 50 (2.5-63) 0 (0-93) 0.30

BMI: Body mass index; ASA: American Society of Anesthesiologists; PDAC: pancreatic ductal adenocarcinoma; IPMN: intraductal papillary mucinous 
neoplasm; RPD: robotic pancreatoduodenectomy; RDP: robotic distal pancreatectomy.

Table II. Postoperative outcomes. 

Variable Total (n=44) ISOCAL (n=22) Standard (n=22) p-Value

First liquid intake, days Median (range) 3 (2-3) 3 (2-3) 3 (2-3) 0.95
First solid intake, days Median (range) 4 (3-4.8) 4 (3-4.3) 4 (3-5) 0.87
ISOCAL bottles, n Mean±SD - 14.5±6.6 0 -
Mortality, n (%) Yes 0 (0) 0 (0) 0 (0) -
Major complications, n (%) Grade ≥3 3 (6.8) 2 (9.1) 1 (4.6) 0.55
POPF, n (%) Yes 3 (6.8) 2 (9.1) 1 (4.6) 0.55
Postoperative hospital stay, days Median (range) 10 (9-13.8) 10 (8.8-13.3) 10 (9-14) 0.83
Re-admission, n (%) Yes 5 (11.4) 4 (18.2) 1 (4.6) 0.14
Textbook outcome, n (%) Yes 37 (84.0) 17 (77.3) 20 (90.9) 0.21

POPF: Postoperative pancreatic fistula; SD: Standard deviation.
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we observed no improvement in body composition 
(%SLML and %BFML). The clinical benefits of nutritional 
therapy and exercise have been suggested for patients 
undergoing pancreatic surgery (16-18); however, all 
patients in this study were managed with scheduled 
perioperative mobilization. Therefore, nutritional 

intervention alone was not sufficient to improve post- 
operative body composition.

Study limitations. Although this was a randomized controlled 
trial, the sample size was small. Further clinical studies with 
larger sample sizes are warranted. Although we calculated 

Figure 2. Comparison of change in body weight (BW) between ISOCAL and control groups on postoperative days 14 (A) and 28 (B). BW change stratified 
by procedure on postoperative days 14 (C) and 28 (D). The line inside boxes indicates the median value, the box indicates the interquartile range and 
whiskers indicate the range.
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total PF intake, it was difficult to precisely assess the total 
caloric intake from the regular diet. As this study focused on 
the effect of PF on short-term outcomes, future studies 
should investigate its effects on long-term outcomes.

Conclusion

This randomized controlled trial demonstrated that PF 
administration is safe and feasible in patients undergoing 
robotic pancreatectomy. The results suggest positive 
effects of PF on BWL without compromising short-term 
outcomes after robotic pancreatectomy.

Conflicts of Interest

The Authors declare no conflicts of interest regarding this 
study. 

Authors’ Contributions

KT was involved in the development of the overall study 
design, conducted overall study management and data 
collection, contributed to writing of the manuscript, and was 
responsible for enrolment and informed consent for general 
population participants. TosF, KY, MY, TN, YN, and TomF were 
involved in the study design and conducted the study. MH 
conducted monitoring of this study. MT was involved in the 
study design, calculated the sample size, and wrote the 
manuscript as a statistician. All Authors edited, read and 
approved the final manuscript.

Funding

The Authors declare that they received no funding for this 
report.

Artificial Intelligence (AI) Disclosure

No artificial intelligence (AI) tools, including large language 
models or machine learning software, were used in the 
preparation, analysis, or presentation of this manuscript.

References

1 	 Kotecha K, Tree K, Ziaziaris WA, Mckay SC, Wand H, Samra J, 
Mittal A: Centralization of pancreaticoduodenectomy: a 
systematic review and spline regression analysis to 
recommend minimum volume for a specialist pancreas 
service. Ann Surg 279(6): 953-960, 2024. DOI: 10.1097/
sla.0000000000006208

2 	 Feng JY, Wang S, Yan J: The application of enhanced recovery 
after surgery for gastrectomy and colorectal resection: a 
systematic review and meta-analysis. J Laparoendosc Adv Surg 
Tech A 33(6): 586-595, 2023. DOI: 10.1089/lap.2023.0036

3 	 Kuemmerli C, Tschuor C, Kasai M, Alseidi AA, Balzano G, 
Bouwense S, Braga M, Coolsen M, Daniel SK, Dervenis C, 
Falconi M, Hwang DW, Kagedan DJ, Kim SC, Lavu H, Liang T, 
Nussbaum D, Partelli S, Passeri MJ, Pecorelli N, Pillai SA, 
Pillarisetty VG, Pucci MJ, Su W, Sutcliffe RP, Tingstedt B, van 
der Kolk M, Vrochides D, Wei A, Williamsson C, Yeo CJ, Zani S, 
Zouros E, Abu Hilal M: Impact of enhanced recovery protocols 
after pancreatoduodenectomy: meta-analysis. Br J Surg 
109(3): 256-266, 2022. DOI: 10.1093/bjs/znab436

4 	 Melloul E, Lassen K, Roulin D, Grass F, Perinel J, Adham M, 
Wellge EB, Kunzler F, Besselink MG, Asbun H, Scott MJ, Dejong 
CHC, Vrochides D, Aloia T, Izbicki JR, Demartines N: Guidelines 

Figure 3. Comparison of change in soft lean mass (SLM) (A) and body fat mass (BFM) (B) between ISOCAL and control groups on postoperative day 28. 
The line inside boxes indicates the median value, the box indicates the interquartile range and whiskers indicate the range. 



ANTICANCER RESEARCH 46: 407-414 (2026)

414

for Perioperative Care for Pancreatoduodenectomy: Enhanced 
Recovery After Surgery (ERAS) Recommendations 2019. 
World J Surg 44(7): 2056-2084, 2020. DOI: 10.1007/s00268-
020-05462-w

5 	 Takagi K, Umeda Y, Fuji T, Yasui K, Yamada M, Kimura J, 
Fujiwara T: Role of robotic surgery as an element of Enhanced 
Recovery After Surgery protocol in patients undergoing 
pancreatoduodenectomy. J Gastrointest Surg 28(3): 220-225, 
2024. DOI: 10.1016/j.gassur.2023.12.017

6 	 Bassi C, Marchegiani G, Dervenis C, Sarr M, Abu Hilal M, 
Adham M, Allen P, Andersson R, Asbun HJ, Besselink MG, 
Conlon K, Del Chiaro M, Falconi M, Fernandez-Cruz L, 
Fernandez-Del Castillo C, Fingerhut A, Friess H, Gouma DJ, 
Hackert T, Izbicki J, Lillemoe KD, Neoptolemos JP, Olah A, 
Schulick R, Shrikhande SV, Takada T, Takaori K, Traverso W, 
Vollmer CM, Wolfgang CL, Yeo CJ, Salvia R, Buchler M, 
International Study Group on Pancreatic Surgery (ISGPS): 
The 2016 update of the International Study Group (ISGPS) 
definition and grading of postoperative pancreatic fistula: 11 
Years After. Surgery 161(3): 584-591, 2017. DOI: 10.1016/j.
surg.2016.11.014

7 	 van Roessel S, Mackay TM, van Dieren S, van der Schelling GP, 
Nieuwenhuijs VB, Bosscha K, van der Harst E, van Dam RM, 
Liem MSL, Festen S, Stommel MWJ, Roos D, Wit F, Molenaar 
IQ, de Meijer VE, Kazemier G, de Hingh IHJT, van Santvoort 
HC, Bonsing BA, Busch OR, Groot Koerkamp B, Besselink MG, 
Dutch Pancreatic Cancer Group: Textbook outcome: 
nationwide analysis of a novel quality measure in pancreatic 
surgery. Ann Surg 271(1): 155-162, 2020. DOI: 10.1097/
sla.0000000000003451

8 	 Wang Y, Li Y, Li H, Li Y, Li X, Zhang D: Small peptide formulas 
versus standard polymeric formulas in critically ill patients 
with acute gastrointestinal injury: a systematic review and 
meta-analysis. Sci Rep 13(1): 20469, 2023. DOI: 10.1038/
s41598-023-47422-z

9 	 Boumessid K, Barreau F, Mas E: How can a polymeric formula 
induce remission in Crohn’s disease patients? Int J Mol Sci 
22(8): 4025, 2021. DOI: 10.3390/ijms22084025

10 	Ohkura Y, Ueno M, Shindoh J, Iizuka T, Udagawa H: 
Randomized controlled trial on efficacy of oligomeric 
formula (HINE E-GEL®) versus polymeric formula (MEIN®) 
enteral nutrition after esophagectomy for esophageal cancer 
with gastric tube reconstruction. Dis Esophagus 32(5): 
doy084, 2019. DOI: 10.1093/dote/doy084

11 	Takagi K, Domagala P, Hartog H, van Eijck C, Groot Koerkamp 
B: Current evidence of nutritional therapy in 
pancreatoduodenectomy: Systematic review of randomized 
controlled trials. Ann Gastroenterol Surg 3(6): 620-629, 
2019. DOI: 10.1002/ags3.12287

12 	Kikuchi S, Takata N, Kakiuchi Y, Kuroda S, Kashima H, Tanabe 
S, Noma K, Takahashi A, Kagawa S, Fujiwara T: Effect of oral 

nutritional supplements composed of high protein on body 
weight loss after gastrectomy. In Vivo 39(1): 426-432, 2025. 
DOI: 10.21873/invivo.13845

13 	Trudeau MT, Casciani F, Gershuni VM, Maggino L, Ecker BL, 
Lee MK, Roses RE, DeMatteo RP, Fraker DL, Drebin JA, Vollmer 
CM Jr: Defining postoperative weight change after 
pancreatectomy: Factors associated with distinct and 
dynamic weight trajectories. Surgery 168(6): 1041-1047, 
2020. DOI: 10.1016/j.surg.2020.07.056

14 	Sánchez-Velázquez P, Muller X, Malleo G, Park JS, Hwang HK, 
Napoli N, Javed AA, Inoue Y, Beghdadi N, Kalisvaart M, Vigia 
E, Walsh CD, Lovasik B, Busquets J, Scandavini C, Robin F, 
Yoshitomi H, Mackay TM, Busch OR, Hartog H, Heinrich S, 
Gleisner A, Perinel J, Passeri M, Lluis N, Raptis DA, Tschuor C, 
Oberkofler CE, DeOliveira ML, Petrowsky H, Martinie J, Asbun 
H, Adham M, Schulick R, Lang H, Koerkamp BG, Besselink MG, 
Han HS, Miyazaki M, Ferrone CR, Fernández-Del Castillo C, 
Lillemoe KD, Sulpice L, Boudjema K, Del Chiaro M, Fabregat 
J, Kooby DA, Allen P, Lavu H, Yeo CJ, Barroso E, Roberts K, 
Muiesan P, Sauvanet A, Saiura A, Wolfgang CL, Cameron JL, 
Boggi U, Yoon DS, Bassi C, Puhan MA, Clavien PA: Benchmarks 
in pancreatic surgery: a novel tool for unbiased outcome 
comparisons. Ann Surg 270(2): 211-218, 2019. DOI: 
10.1097/sla.0000000000003223

15 	Müller PC, Breuer E, Nickel F, Zani S Jr, Kauffmann E, De Franco 
L, Tschuor C, Krohn PS, Burgdorf SK, Jonas JP, Oberkofler CE, 
Petrowsky H, Saint-Marc O, Seelen L, Molenaar IQ, Wellner U, 
Keck T, Coratti A, van Dam JL, de Wilde R, Koerkamp BG, Valle 
V, Giulianotti P, Ghabi E, Moskal D, Lavu H, Vrochides D, 
Martinie J, Yeo C, Sánchez-Velázquez P, Ielpo B, Ajay PS, Shah 
MM, Kooby DA, Gao S, Hao J, He J, Boggi U, Hackert T, Allen P, 
Borel-Rinkes IHM, Clavien PA: Robotic distal pancreatectomy: 
a novel standard of care? Benchmark values for surgical 
outcomes from 16 international expert centers. Ann Surg 
278(2): 253-259, 2023. DOI: 10.1097/sla.0000000000005601

16 	Nakajima H, Yokoyama Y, Inoue T, Nagaya M, Mizuno Y, 
Kadono I, Nishiwaki K, Nishida Y, Nagino M: Clinical benefit 
of preoperative exercise and nutritional therapy for patients 
undergoing hepato-pancreato-biliary surgeries for 
malignancy. Ann Surg Oncol 26(1): 264-272, 2019. DOI: 
10.1245/s10434-018-6943-2

17 	Mita J, Maeda T, Tsujita E, Hashimoto N, Fujikawa R, Ono Y, 
Sakai A, Tanaka S, Matono R, Ohmine T, Kometani T, 
Yamaguchi S, Konishi K, Hashimoto K: Skeletal muscle mass 
index reduction rate as a prognostic indicator for patients 
undergoing pancreatectomy for pancreatic cancer. Cancer 
Diagn Progn 4(3): 301-308, 2024. DOI: 10.21873/cdp.10324

18 	Aoyama T, Maezawa Y, Hashimoto I, Rino Y, Oshima T: Clinical 
impact of nutrition and inflammation assessment tools in 
pancreatic cancer treatment. Anticancer Res 43(9): 3849-
3860, 2023. DOI: 10.21873/anticanres.16572




