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Abstract

Background Organ-preserving surgery has recently gained increasing attention. However, performing the surgery
for duplicated gastric and distal pancreatic tumors is difficult because of procedural complexity and concerns of rem-
nant gastric necrosis. We present the first case of simultaneous robotic distal gastrectomy plus spleen-preserving
distal pancreatectomy in a patient with overlapping gastric cancer and intraductal papillary mucinous neoplasm.

Case presentation A 78-year-old man was diagnosed with gastric cancer in the middle stomach and intra-
ductal papillary mucinous neoplasm of the pancreatic body. Radical cure surgery was performed using the da
Vinci Xi robotic system. Conventional distal gastrectomy was initially completed using near-infrared ray guidance
when transecting the stomach. After dividing the pancreas, the parenchyma of the distal pancreas was detached
from the splenic artery and vein; multiple branches from these splenic vessels were dissected. Indocyanine green
imaging confirmed sufficient blood flow in the splenic vessels and perfusion of the remnant stomach. Ultimately,
gastrointestinal reconstruction was performed, and the postoperative course was uneventful.

Conclusions The robotic distal gastrectomy plus spleen-preserving distal pancreatectomy procedure was safely per-
formed. Compared to the total gastrectomy plus distal pancreatectomy with splenectomy procedure, this technique
may improve the quality of dietary life, reduce weight loss, and prevent complications associated with splenectomy.
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Background

Conventional surgical resection procedures for gastroin-
testinal and pancreatic tumors are based on resection of
the primary organ and lymph node dissection. Further-
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pylorus-preserving gastrectomy for gastric cancer (GC)

. ©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
@ Sprlnger O pe n permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
— original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.


http://orcid.org/0000-0002-1876-4311
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s40792-024-01831-y&domain=pdf

Ito et al. Surgical Case Reports (2024) 10:38

[1] and spleen-preserving distal pancreatectomy (SPDP)
for distal pancreatic tumors [2].

However, organ-preserving surgery for duplicated gas-
tric and distal pancreatic tumors is challenging because
of procedural complexity and concerns of remnant gas-
tric necrosis.

Herein, we present a case of simultaneous distal gas-
trectomy (DG) and SPDP in a patient with overlap-
ping GC and intraductal papillary mucinous neoplasm
(IPMN) of the pancreatic body. To the best of our knowl-
edge, this is the first case report of a robotic approach.

Case presentation

The patient was a 78-year-old man. Systemic examina-
tion prior to tongue cancer (TC) treatment identified
GC and IPMN of the pancreas. A 10 mm GC was pre-
sent in the middle stomach and was clinically diagnosed
as TINO (Fig. 1) based on the 8th edition of the TNM
Classification of Malignant Tumors. The IPMN was
located on the pancreatic body, was of the main pancre-
atic duct type, and had a maximum diameter of 10 mm.
No mural nodules or enlarged peripancreatic lymph
nodes were observed (Fig. 2), and biopsy of the papillary
epithelium revealed adenoma (Fig. 3). TC was clinically
determined as T1IN2b (Fig. 4), the most advanced of the
three tumors; hence, partial resection of the right tongue
and cervical lymph node dissection were performed first.
Two months after the patient’s condition improved, the
patient underwent simultaneous resection of the GC and
IPMN. Robotic surgery using the da Vinci Xi (Intuitive
Surgical, Sunnyvale, CA, USA) was performed. The port
placement for the surgery was the same as that in con-
ventional robotic DG (Fig. 3), and no changes were made
for pancreatic resection. First, gastrectomy was per-
formed. Initially, lymphadenectomy and vascular division
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of the greater curvature were performed, and the duo-
denum was dissected. Subsequently, the lesser curvature
was approached from the right to the left side, the right
and left gastric artery/vein were dissected, and supra-
pancreatic lymphadenectomy was performed. The per-
isplenic arterial lymph nodes were dissected to facilitate
subsequent pancreatectomy.

The near-infrared ray-guided method [3] was applied
to identify the localization of the small gastric tumor
(Fig. 5). The stomach was transected along the markings
using the near-infrared ray-guided method, and the spec-
imen was removed from the abdomen to confirm com-
plete tumor resection.

Following gastrectomy, pancreatic resection was
performed. Tunneling was conducted between the
pancreas and superior mesenteric vein, and the pan-
creas was divided using an automated suturing device.
The parenchyma of the distal pancreas was detached
from the splenic artery (SA) and vein using Maryland
bipolar (Intuitive Surgical, Sunnyvale, CA, USA). Fur-
thermore, multiple branches of these splenic vessels
were dissected: the branches of the splenic vein were
dissected with Vessel Sealer Extend (Intuitive Surgi-
cal, Sunnyvale, CA, USA) and the branches of the SA
were clipped on the central side before dissection with
Vessel Sealer Extend. After complete resection of the
distal pancreas, indocyanine green was administered
intravenously (0.05 mg/kg), and sufficient blood flow
in the splenic vessels and perfusion of the remnant
stomach were confirmed 25 s after injection using the
Firefly mode (Fig. 6). Finally, Billroth II anastomosis
was performed. The operative time was 551 min, the
volume of blood loss was 216 ml, and the postoperative
course was uneventful. The pathological diagnosis was
pT1bNO pStage IA for gastric cancer and intraductal

Fig. 1 A 10-mm type 0-lll lesion was observed on the greater curvature of the middle stomach. The tumor was diagnosed as a highly differentiated

tubular adenocarcinoma
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Direct visualization of pancreatic duct

Fig. 2 CT and MRCP showed that the main pancreatic duct was dilated to a diameter of 10 mm along a length of 50 mm. No mural nodules
or enlarged peripancreatic lymph nodes were observed. The lower pictures show direct visualization of the papillary epithelium in the main
pancreatic duct. CT, computed tomography; MRCP, magnetic resonance cholangiopancreatography
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Fig. 3 Port placement for the surgery

papillary mucinous adenoma for pancreatic tumor, and
no postoperative chemotherapy was administered.

The patient was 155 cm tall and weighed 48.2 kg
before surgery. The patient experienced the greatest
amount of weight loss during the first postoperative
month, reaching 46.5 kg (3.5% loss), and regained his
original weight of 48.5 kg in the second postoperative
month. The patient maintained the same weight for

more than 2 years. However, 2.5 years postoperatively,
TC recurred and chemotherapy was initiated.

Discussion

Robotic DG plus SPDP was safely performed in a patient
with overlapping GC and IPMN of the pancreatic body.
This procedure allows organ preservation without com-
promising treatment effectiveness. Preservation of the
upper stomach and spleen may lead to long-term prog-
nosis by maintaining the dietary quality of life and avoid-
ing late complications.

Regarding radical cure and the optimal extent of resec-
tion, standard DG and lymphatic dissection are required
for middle GC; however, simultaneous distal pancrea-
tectomy (DP) potentially decreases blood flow to the
remnant stomach due to SA ligation, which may lead
to remnant stomach necrosis. Therefore, total gastrec-
tomy plus DP is generally preferred as a safe procedure.
However, surgery for IPMN does not require lymphad-
enectomy; therefore, dissection of the SA is unnecessary.
While SPDP is a complicated and time-consuming pro-
cedure, it was performed for optimal resection of IPMN,
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Fig. 4 An adequate cutoff position was determined using near-infrared ray guidance. Distal pancreatectomy was performed with preservation
of the splenic artery and vein. *Artery branching to the pancreas. SA splenic artery; SV splenic vein

common hepatic artery; SA splenic artery; SMA superior mesenteric artery, SMV superior mesenteric vein; SV splenic vein

consequently preserving blood flow in the SA system and
enabling standard DG for gastric cancer. However, this
procedure has been rarely reported [4, 5]. The present
study is the first report of a robotic approach for DG plus
SPDP. Central pancreatectomy can be considered instead

of SPDP as a less invasive procedure if a reliable method
for preventing pancreatic fistula has been established.
The advantages of the robotic process include the
ability of the surgical robot to provide high-resolution
three-dimensional images and enable precise surgical
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Fig. 6 Resected specimens. Arrowheads indicate the location
of the gastric cancer

manipulation using tremor-filtered articulated forceps.
As a result, the robotic approach reduces complications
of laparoscopic gastrectomy [6]. It may also be suit-
able for procedures that require meticulous care, such as
vessel-sparing surgery. The success rate of laparoscopic
SPDP is reported to be 76.6% [7], and further improve-
ments are expected when using a robotic approach. It
should be noted that port placement is important, and if
the port position of the 3rd arm is too close to the SA,
manipulation will be difficult. Therefore, shifting the
port position of the 3rd arm a few centimeters toward
the caudal side may improve maneuverability and allow
a more stable operation. Furthermore, the da Vinci Xi is
equipped with Firefly mode that enables near-infrared
ray guidance and real-time blood flow evaluation [3,
8], allowing easy assessment of the resection line of the
stomach and blood flow in the splenic vessels, respec-
tively, thereby contributing to improved surgical safety.
The preservation of the stomach and spleen significantly
influences postoperative outcomes. First, stomach preser-
vation may reduce weight loss and improve the quality of
dietary life [9, 10], potentially contributing to a favorable
long-term prognosis. In the present case, postoperative
weight loss was limited to 3.5%, and the patient main-
tained his recovered original weight for>2 years, starting
2 months postoperatively. Second, spleen preservation
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prevents complications such as coagulopathy and over-
whelming post-splenectomy infection (OPSI). Although
treatments such as pharmacotherapy for coagulopathy and
vaccine therapy for OPSI are available, avoiding the risks
associated with complications is preferable.

Conclusions

Robotic DG plus SPDP was safely performed in a patient
with overlapping GC and IPMN of the pancreatic body.
While technically demanding, this surgical method
achieves radical tumor cure and organ preservation, mak-
ing it a highly valuable treatment option. Compared to the
total gastrectomy plus DP with splenectomy procedure,
robotic DG plus SPDP potentially improves the patient’s
quality of dietary life, reduces weight loss, and prevents
complications due to splenectomy, thereby contributing to
a favorable long-term prognosis.

Abbreviations

GC Gastric cancer

Spleen-preserving distal pancreatectomy
DG Distal gastrectomy

Intraductal papillary mucinous neoplasm
TC Tongue cancer

SA Splenic artery

OPSI Overwhelming post-splenectomy infection
DpP Distal pancreatectomy

Acknowledgements
The authors thank Editage (www.editage.com) for English language editing.

Author contributions

Sl drafted the manuscript. KS and HS critically revised the manuscript for cru-
cial intellectual content. All authors read and approved the final version of the
manuscript and agreed to be accountable for all aspects of the work.

Funding
None.

Availability of data and materials
Not applicable to this paper as no datasets were generated during this study.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patient for treatment and
publication of the case report.

Competing interests
The authors declare that they have no competing interests.

Received: 17 December 2023 Accepted: 27 January 2024
Published online: 09 February 2024

References
1. Japanese Gastric Cancer Association. Japanese gastric cancer treatment
guidelines 2021 (6th edition). Gastric Cancer. 2023;26:1-25.


http://www.editage.com

Ito et al. Surgical Case Reports (2024) 10:38

Tanaka M, Ferndndez-Del Castillo C, Kamisawa T, Jang JY, Levy P, Ohtsuka
T, et al. Revisions of international consensus Fukuoka guidelines for the
management of IPMN of the pancreas. Pancreatology. 2017;17:738-53.
Sagawa H, Saito M, Ito S, Hayakawa S, Ueno S, Okubo T, et al. Near infrared
ray-guided surgery using Firefly technology of the daVinci Xi system and
intraoperative upper gastrointestinal endoscopy for subtotal gastrectomy
and surgery for cancer of the gastroesophageal junction. BMC Surg.
2022;22:174.

Kawaguchi S, Okubo S, Haruta S, Shindoh J, Hashimoto M, Ueno M.
Indocyanine green fluorescence angiography-guided simultaneous lapa-
roscopic distal gastrectomy and spleen-preserving distal pancreatectomy
for conserving the gastrosplenic ligament: a case report. Int J Surg Case
Rep. 2022;92: 106803.

Otsuka Y, Kunisaki C, Ono H, Sato T, Yamada R, Sugimori K, et al. Spleen-
preserving distal pancreatectomy combined with distal gastrectomy for
distal pancreatic lesion and gastric cancer: Report of a case. Surg Today.
2007,37:159-61.

Uyama |, Suda K, Nakauchi M, Kinoshita T, Noshiro H, Takiguchi S, et al.
Clinical advantages of robotic gastrectomy for clinical stage I/1l gastric
cancer: a multi-institutional prospective single-arm study. Gastric Cancer.
2019;22:377-85.

Liao TK, Wang CJ, Su PJ, Lui WH, Chao YJ, Sy ED, et al. Laparoscopic splenic
vessels and spleen preservation distal pancreatectomy via inferior-
posterior splenic vein approach. Surg Laparosc Endosc Percutan Tech.
2020;30:424-9.

Ito S, Sagawa H, Yamamoto S, Saito M, Ueno S, Hayakawa S, et al. Simul-
taneous robotic distal gastrectomy and distal pancreatectomy: avoiding
total gastrectomy using indocyanine green fluorescence imaging. Asian J
Endosc Surg. 2023;16:550-3.

Kano Y, Ohashi M, Nunobe S. Laparoscopic function-preserving gastrec-
tomy for proximal gastric cancer or esophagogastric junction cancer: a
narrative review. Cancers. 2023;15:311.

Furukawa H, Kurokawa Y, Takiguchi S, Tanaka K, Miyazaki'Y, Makino T, et al.
Short-term outcomes and nutritional status after laparoscopic subtotal
gastrectomy with a very small remnant stomach for cStage | proximal
gastric carcinoma. Gastric Cancer. 2018;21:500—7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 6 of 6



	Robotic distal gastrectomy plus spleen-preserving distal pancreatectomy: optimal resection for simultaneous gastric cancer and intraductal papillary mucinous neoplasm of the pancreatic body
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	References


