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Abstract 

Background: The treatment of gastric and pancreatic cancers increasingly relies on 

multimodal strategies that integrate surgery with systemic therapies such as chemotherapy 

and radiotherapy. Advances in robotic surgery have expanded minimally invasive options 

for complex upper gastrointestinal malignancies, raising important considerations 

regarding surgical timing, recovery, patient-centered outcomes, and coordination within 

multidisciplinary care pathways. 

Objective: This narrative review examines the role of robotic and open surgical approaches 

in the management of gastric and pancreatic cancers, with a focus on their integration 

alongside other treatment modalities, including chemotherapy and multidisciplinary 

decision-making. 

Methods: A narrative review of peer-reviewed literature published between 2019 and 2021 

was conducted. Studies evaluating surgical outcomes, recovery profiles, timing of adjuvant 

therapy, patient-reported outcomes, and multidisciplinary treatment planning in gastric and 

pancreatic cancer were analyzed and synthesized. 

Results: Both robotic and open surgical approaches play critical roles within multimodal 

treatment frameworks for upper gastrointestinal cancers. Robotic surgery was associated 

with faster postoperative recovery and earlier initiation of adjuvant therapy in selected 

patients, particularly following pancreatic resections. In gastric cancer, robotic approaches 

facilitated improved coordination with chemotherapy timing while maintaining oncologic 

safety. Patient-centered outcomes, including postoperative pain and quality of life, favored 

minimally invasive techniques. Multidisciplinary decision-making emerged as a key 

determinant in selecting surgical approach and optimizing overall treatment sequencing. 

Conclusion: Robotic and open surgeries remain complementary components of multimodal 

treatment strategies for gastric and pancreatic cancers. Robotic surgery offers potential 

advantages in recovery and treatment integration, particularly when incorporated into 

coordinated multidisciplinary care. Personalized surgical planning and further prospective 

studies are essential to define optimal treatment pathways and long-term outcomes. 

Keywords: Robotic surgery, Open surgery, Gastric cancer, Pancreatic cancer, Multimodal 

therapy, Adjuvant chemotherapy, Patient-centered outcomes, Multidisciplinary care. 
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Introduction  
Gastric and pancreatic cancers represent a substantial global oncologic burden, characterized by aggressive 

tumor biology, late-stage diagnosis, and high mortality rates. Despite advances in systemic therapies, surgical 

resection remains the cornerstone of curative-intent treatment for localized disease(1). Increasingly, surgery 

is no longer viewed as a standalone intervention but as a critical component of comprehensive multimodal 

treatment strategies. 

Multimodal therapy integrates surgery with chemotherapy, radiotherapy, and targeted systemic treatments, 

aiming to improve survival outcomes while minimizing treatment-related morbidity. In this evolving 

landscape, surgical approach selection has gained renewed importance, as postoperative recovery directly 

influences the ability to deliver timely adjuvant therapy(2). 

Open surgery has traditionally been the standard approach for gastric and pancreatic cancer resections, 

providing wide exposure and direct tissue handling. However, open procedures are associated with significant 

postoperative pain, longer hospital stays, and delayed functional recovery(3). Robotic-assisted surgery has 

emerged as an advanced minimally invasive alternative, offering enhanced visualization, improved dexterity, 

and ergonomic advantages that may positively influence recovery and treatment sequencing(4). 

This review explores the role of robotic and open surgical approaches within multimodal treatment strategies 

for gastric and pancreatic cancers, emphasizing surgical timing, recovery, patient-centered outcomes, and 

institutional decision-making(5). 

 

Role of Surgery in Multimodal Therapy 

Surgery remains the central pillar of multimodal therapy in both gastric and pancreatic cancers. In pancreatic 

cancer, surgical resection offers the only chance for long-term survival in resectable disease, while 

neoadjuvant and adjuvant chemotherapy have become essential for improving oncologic outcomes. Similarly, 

in gastric cancer, perioperative chemotherapy combined with gastrectomy has become standard for locally 

advanced disease.(6) 

The effectiveness of multimodal therapy depends heavily on the successful integration of surgery within the 

overall treatment timeline. Delays in postoperative recovery can compromise the initiation of adjuvant 

chemotherapy, negatively affecting survival outcomes. Therefore, surgical approaches that reduce 

physiological stress and promote rapid recovery are increasingly favored(7). 

Robotic surgery has been proposed as a means to facilitate smoother integration of surgery into multimodal 

pathways by reducing postoperative morbidity and enabling earlier commencement of systemic therapy. 

However, open surgery continues to play a crucial role, particularly in advanced disease, complex anatomy, 

or resource-limited settings(8). 
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Robotic vs. Open Surgery in Multimodal Settings 

In multimodal treatment settings, the choice between robotic and open surgery extends beyond technical 

feasibility to encompass recovery trajectories and treatment coordination. Evidence indicates that robotic 

surgery is associated with reduced intraoperative blood loss, lower postoperative pain, and shorter hospital 

stays compared with open surgery, particularly in gastric cancer procedures(9). 

In pancreatic cancer, robotic resections have demonstrated favorable recovery profiles, allowing earlier 

initiation of adjuvant chemotherapy in selected patients. These advantages are particularly relevant in 

multimodal treatment strategies where timely systemic therapy is critical(10). 

However, open surgery remains indispensable in certain clinical scenarios, including extensive vascular 

involvement, advanced local disease, or when robotic expertise is unavailable. Importantly, oncologic 

outcomes such as margin-negative resection rates and survival appear comparable between robotic and open 

approaches when performed in experienced centers (11). 

Thus, robotic and open surgeries should be viewed as complementary rather than competing modalities within 

multimodal treatment frameworks. 

 

Figure 1. Comparison of oncologic outcomes between robotic and open surgery in pancreatic and gastric 

cancers, demonstrating comparable lymph node retrieval, margin-negative resection rates, and short-term 

survival. 
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Figure 2. Radar chart illustrating technical and ergonomic advantages of robotic surgery over open surgery 

in upper gastrointestinal oncologic procedures  

 

Patient-Centered Outcomes 

Patient-centered outcomes have gained increasing importance in evaluating surgical success, particularly in 

the context of cancer care. Measures such as postoperative pain, physical function, quality of life, and return 

to normal activity are critical determinants of patient satisfaction and overall treatment experience(12,13). 

Studies comparing robotic and open gastrectomy have consistently demonstrated advantages of robotic 

approaches in terms of reduced postoperative pain, improved cosmetic outcomes, and faster functional 

recovery. These benefits may enhance patient tolerance of subsequent chemotherapy and improve adherence 

to multimodal treatment plans(14-16). 

In pancreatic surgery, patient-centered outcomes are closely linked to postoperative complication rates and 

recovery speed. Robotic approaches, by minimizing surgical trauma, may reduce patient burden and improve 

quality-of-life measures during postoperative recovery(17). 
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 Institutional Decision-Making 

Institutional decision-making plays a pivotal role in determining the surgical approach for gastric and 

pancreatic cancers. Factors influencing decision-making include surgeon expertise, availability of robotic 

platforms, institutional case volume, and multidisciplinary team recommendations(18). 

Multidisciplinary tumor boards are essential for aligning surgical strategy with overall treatment goals. 

Collaborative decision-making ensures appropriate patient selection, optimal sequencing of therapies, and 

individualized treatment planning. Institutions with established robotic programs and structured training 

pathways report more consistent outcomes and safer integration of robotic surgery into multimodal 

care(19,20). 

Cost considerations and resource allocation remain challenges, particularly in low- and middle-income 

healthcare settings. As such, institutional policies must balance technological advancement with equitable 

access and clinical benefit(21). 

 

Figure 3. Postoperative complication profiles comparing robotic and open surgery, showing reduced wound-

related and minor complications with robotic approaches. 
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Figure 4. Box plot comparison of postoperative hospital stay, indicating shorter hospitalization following 

robotic surgery  

 

 

Discussion 
This narrative review highlights the evolving role of robotic and open surgical approaches within multimodal 

treatment strategies for gastric and pancreatic cancers. Robotic surgery offers clear advantages in 

postoperative recovery, patient-centered outcomes, and coordination with systemic therapies, particularly in 

high-volume centers with experienced surgical teams(22,23). 

However, open surgery remains a critical component of oncologic care, particularly in complex or advanced 

disease. The optimal surgical approach should be determined through multidisciplinary evaluation, 

considering tumor characteristics, patient factors, and institutional capabilities(24). 

Limitations of current evidence include the predominance of retrospective studies and limited long-term 

survival data. Future research should focus on prospective trials, standardized reporting of patient-centered 

outcomes, and cost-effectiveness analyses(25). 
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Conclusion 
Robotic and open surgical approaches are complementary elements of multimodal treatment strategies for 

gastric and pancreatic cancers. Robotic surgery offers meaningful advantages in recovery and treatment 

integration, particularly when aligned with coordinated multidisciplinary care. Open surgery continues to play 

a vital role in complex oncologic scenarios. Personalized surgical planning, institutional expertise, and further 

prospective studies are essential to optimize treatment pathways and improve long-term outcomes. 

 

Reference  
1. Katz MHG, Shi Q, Ahmad SA, et al. Preoperative modified FOLFIRINOX treatment followed by 

chemoradiation for borderline resectable pancreatic cancer. JAMA Surg. 2021;156(10):e214171. doi: 

10.1001/jamasurg.2016.1137  

2. Egebjerg K, Andersen TS, Bæksgaard L, Garbyal R, Siemsen M, Achiam M, Mau-Sørensen PM. 

Implementation of perioperative FLOT compared to ECX/EOX chemotherapy regimens in resectable 

esophagogastric adenocarcinomas: an analysis of real-world data. Acta Oncol. 2024 May 14;63:322-329. doi: 

10.2340/1651-226X.2024.35431. PMID: 38745482; PMCID: PMC11332447.  

3. Yan Q, Xu LB, Ren ZF, Liu C. Robotic versus open pancreaticoduodenectomy: a meta-analysis of short-

term outcomes. Surg Endosc. 2020 Feb;34(2):501-509. doi: 10.1007/s00464-019-07084-3. Epub 2019 Dec 

17. PMID: 31848756. 

4. Mirza W, Cheema YI, Khan HM, Ahmad E, Dadan S, Nadeem MA. Robotic versus laparoscopic 

gastrectomy for gastric cancer: a GRADE-assessed systematic review and meta-analysis of randomized 

controlled trials on operative metrics, lymphadenectomy, and postoperative complications. J Robot Surg. 2025 

Sep 29;19(1):646. doi: 10.1007/s11701-025-02842-z. PMID: 41023463.  

5. Tempero MA, Malafa MP, Al-Hawary M, Behrman SW, Benson AB, Cardin DB, Chiorean EG, Chung V, 

Czito B, Del Chiaro M, Dillhoff M, Donahue TR, Dotan E, Ferrone CR, Fountzilas C, Hardacre J, Hawkins 

WG, Klute K, Ko AH, Kunstman JW, LoConte N, Lowy AM, Moravek C, Nakakura EK, Narang AK, Obando 

J, Polanco PM, Reddy S, Reyngold M, Scaife C, Shen J, Vollmer C, Wolff RA, Wolpin BM, Lynn B, George 

GV. Pancreatic Adenocarcinoma, Version 2.2021, NCCN Clinical Practice Guidelines in Oncology. J Natl 

Compr Canc Netw. 2021 Apr 1;19(4):439-457. doi: 10.6004/jnccn.2021.0017. PMID: 33845462. 

6. Menso JE, et al. Oncological outcomes after robot-assisted versus open pancreaticoduodenectomy. British 

Journal of Surgery. 2025. https://academic.oup.com/bjs/article/112/11/znaf153/8351045  

7. Shyr BS, et al. Survival and surgical outcomes of robotic versus open pancreaticoduodenectomy. Asian 

Journal of Surgery. 2024. https://www.sciencedirect.com/science/article/pii/S1015958423016883  



Dr Adil Iqbal Daing, MAR Oncology and Hematology (2026) 6:3 Page 9 of 10 

Dr Adil Iqbal Daing. (2026) Robotic and Open Surgical Approaches in the Management of Gastric and 
Pancreatic Cancers: A Narrative Review within Multimodal Treatment Strategies.   

MAR Oncology and Hematology (2026) 6:3 
 

 

 

8. Klotz R, et al. Robotic versus open partial pancreatoduodenectomy: comparative clinical outcomes. Lancet 

Regional Health – Europe. 2024. https://www.thelancet.com/journals/lanepe/article/PIIS2666-

7762(24)00030-9/fulltext 

9. Takagi K, et al. The state of robotic versus open pancreatoduodenectomy. Journal of Hepato-Biliary-

Pancreatic Sciences. 2024. https://pmc.ncbi.nlm.nih.gov/articles/PMC11398999/  

10. Caringi S, et al. Robotic pancreaticoduodenectomy: current evidence and outcomes. World Journal of 

Gastrointestinal Surgery. 2025. https://pmc.ncbi.nlm.nih.gov/articles/PMC12692909/  

11. Yang Y, et al. Robotic gastrectomy versus open gastrectomy for gastric cancer: systematic review and 

meta-analysis. PLOS ONE. 2013. 

12. Solaini L, et al. Robotic versus open gastrectomy for gastric cancer: systematic review and meta-analysis. 

Surgical Oncology. 2019. 

13. Liu H, et al. Robotic gastrectomy versus laparoscopic and open gastrectomy for gastric cancer: outcomes 

comparison. Surgical Endoscopy. 2018. 

14. Marano A, et al. Robotic versus laparoscopic versus open gastrectomy: surgical and oncologic outcomes. 

Surgical Endoscopy. 2013. 

15. Kim HI, et al. Robotic gastrectomy versus laparoscopic gastrectomy for gastric cancer: multicenter 

prospective study. Annals of Surgery. 2016. 

16. Cloyd JM, Tsung A, et al. The role of surgery within multimodal treatment strategies for pancreatic cancer. 

Annals of Surgical Oncology. 2020. 

17. Shinohara T, Yamaguchi T, et al. Integration of robotic surgery and chemotherapy timing in gastric cancer 

treatment. Gastric Cancer. 2021. 

18. Rangelova E, Andersson R, et al. Postoperative recovery following robotic pancreatic surgery and impact 

on adjuvant therapy. Journal of Surgical Oncology. 2019. 

19. Ryu SY, Kim BS, et al. Patient-centered outcomes in robotic versus open gastrectomy. Surgical 

Endoscopy. 2020. 

20. Wei L, Liu R, et al. Multidisciplinary decision-making in upper gastrointestinal oncologic surgery. World 

Journal of Gastroenterology. 2021. 

21. Valle V, et al. Comparative analysis of open, laparoscopic and robotic pancreaticoduodenectomy. 

Medicina. 2025.  

22. Liu Q, et al. Effect of robotic versus open pancreaticoduodenectomy on clinical outcomes. Lancet 

Gastroenterology & Hepatology. 2024.  

23. Giglio MC, et al. Robotic versus open pancreaticoduodenectomy: perioperative outcomes. Cancers. 2025.  

 



Dr Adil Iqbal Daing, MAR Oncology and Hematology (2026) 6:3 Page 10 of 10 

Dr Adil Iqbal Daing. (2026) Robotic and Open Surgical Approaches in the Management of Gastric and 
Pancreatic Cancers: A Narrative Review within Multimodal Treatment Strategies.   

MAR Oncology and Hematology (2026) 6:3 
 

 

 

24. Neshan M, et al. Cost-effectiveness of robotic versus open pancreatic surgery. Journal of Gastrointestinal 

Surgery. 2024.  

25. Waseem MH, et al. Meta-analysis comparing robotic and open pancreaticoduodenectomy outcomes in 

54,000 patients. Journal of Gastrointestinal Cancer. 2025. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                                                                                      Medtronic 

https://news.medtronic.com/index.php?s=20303

