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A new sequential neoadjuvant therapy strategy for gastric cancer

patients with pyloric obstruction

Abstract

Background: The safety and efficacy of neoadjuvant therapy have been proven for

advanced gastric cancer. Due to intolerance to oral intake, neoadjuvant therapy of

gastric cancer patients with pyloric obstruction remains challenging. This study

showed a new sequential treatment model, stomach-partitioning gastrojejunostomy

(SPGJ), followed by neoadjuvant therapy and radical gastrectomy.

Methods: From May 2022 to February 2025, 7 patients with histologically confirmed

gastric cancer and pyloric obstruction who underwent this new sequential treatment

model were retrospectively enrolled. The clinical characteristics, drug adverse events,

surgical complications, and pathological responses were collected and analyzed.

Results: SPGJ was performed in all seven patients, and no perioperative

complications occurred. All seven patients completed three cycles of neoadjuvant

therapy. During the neoadjuvant therapy, all patients took food orally, and no case of

gastric retention or upper gastrointestinal bleeding was observed. After neoadjuvant

therapy, all patients achieved R0 resection. Two of the patients achieved a complete

pathological response.

Conclusion: This new sequential neoadjuvant treatment model was a strategy that

should be further explored for resectable gastric cancer with pyloric obstruction.

Key words

Gastric cancer, Pyloric obstruction, Neoadjuvant therapy, Stomach-partitioning

gastrojejunostomy
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Introduction

Worldwide, gastric cancer was the fifth most common cancer and the fourth deadliest

cancer1. Most patients came from East Asia, and 47% of those came from China 2.

Although the incidence of esophagogastric cancer increased, the gastric antrum was

still the predilection site of gastric cancer3. Most of the patients were diagnosed with

advanced gastric cancer in these high-incidence areas. For advanced gastric cancer,

perioperative therapy was verified as an effective method to improve surgical

resection rate and overall survival4.

However, these perioperative studies only included patients who could swallow. Up to

now, for advanced gastric cancer patients with pyloric obstruction who could not

swallow, there was not enough evidence for neoadjuvant therapy. Intolerance of oral

taking and malnutrition were the most important limitations on the neoadjuvant

therapy for advanced gastric cancer with gastric outlet obstruction. In these previous

perioperative studies, intolerance of oral intake or malabsorption was one of these

exclusion criterions2,5. So, there was not a criterion of perioperative therapy for these

patients with gastric outlet obstruction.

Anyway, the feeding problem was the first thing to resolve before perioperative

therapy. Gastrojejunostomy was the most common bypass operation for these patients

with gastric outlet obstruction. Conventional gastrojejunostomy (CGJ) could lead to

retention of food or bleeding from the tumor6-9. Stomach-partitioning

gastrojejunostomy (SPGJ) was comprised of stomach-partitioning transection and

gastrojejunostomy from the proximal stomach to the proximal part of the jejunum 10.

Compared to CGJ, SPGJ had better gastric emptying performance and reduced the

postoperative hospital stay8,11. However, this method was only used for unresectable

gastric cancer up to now8,11-15.

In this study, we first introduce a sequential neoadjuvant therapy in patients with
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resectable gastric antrum cancer. Firstly, laparoscopy was performed to exclude

peritoneal implantation metastasis. At the same time, SPGJ was performed to resolve

the eating problem. Secondly, neoadjuvant drug therapy was sequentially performed.

Finally, distal gastrectomy was performed.

Methods

Patients

From May 2022 to February 2025, patients diagnosed with advanced gastric cancer

with pyloric obstruction were retrospectively included in this study. All patients

included in this study met the following inclusion criteria: (1) The diagnosis of distal

gastric adenocarcinoma was confirmed histologically; (2) The existence of pyloric

obstruction was confirmed by upper gastrointestinal endoscopy; (3) The preoperative

clinical stage was T4aN0-3M0. (4) The patient has not received prior therapy,

including chemotherapy, radiotherapy, targeted therapy, or immunotherapy. (4)

Laparoscopy and SPGJ were performed. The following exclusion criteria: (1)

Neoadjuvant drug therapy was not performed after SPGJ surgery; (2) Gastrectomy

was not performed after neoadjuvant therapy.

The study protocol was approved by the Ethics Committee of the Hospital

(SCCHEC-02-2024-113).

Process of SPGJ

We used SPGJ in the following procedure. A side-to-side anastomosis was performed

between the upper segment of the stomach's greater curvature and the small intestine

15cm below the Treitz ligament using a linear stapler. The upper third of the stomach

was partitioned at the middle point from the greater curvature side to the lesser

curvature (Fig.1). However, the distance between the cutting line and the tumor

should be greater than 5 cm. If necessary, intraoperative gastroscopy was used to

determine this distance.
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Clinical outcomes

The Clavien-Dindo classification system was used to classify complications. Clinical

characteristics, drug complications, surgical outcomes, and pathological

characteristics of patients were collected. The following surgical outcomes were

obtained: lymphadenectomy type, retrieved lymph nodes, and complications.

Pathological characteristics included preoperative clinical stage, postoperative

pathological stage, and pathological TRG score. The TRG score was defined

following the recommendations of the College of American Pathologists16.

STROCSS GUIDELINE CHECKLIST

The work has been reported in line with the STROCSS criteria.

Results

From May 2022 to February 2025, 7 patients were retrospectively included in this

study. These clinicopathological characteristics were retrospectively collected

(Table.1).

Surgical outcomes

7 patients underwent laparoscopic exploration, and no peritoneal metastases were

found. Then, SPGJ was performed, and no major operative complications were

observed during the procedure. Following SPGJ, oral intake was successfully initiated

in all patients. This was confirmed via postoperative gastrointestinal contrast imaging,

which demonstrated adequate patency at the anastomotic site without signs of leakage

or obstruction (Fig.2).

No major postoperative complications, such as gastric retention or upper

gastrointestinal bleeding, were observed. Following neoadjuvant therapy, all patients

successfully underwent distal gastrectomy, with an R0 resection achieved in all cases

(Table.2).

Complications of neoadjuvant therapy
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Neoadjuvant therapy was well-tolerated by all patients, and the full course was

completed as scheduled. Treatment-related adverse events comprised hematologic

toxicity (leukopenia, erythrocytopenia, neutropenia, and thrombocytopenia),

gastrointestinal toxicity (nausea and vomiting), and hepatotoxicity. Most drug

toxicities were grade 2. However, two of these patients developed grade 3 toxicity,

which showed marked improvement following antiemetics (Table.3).

Pathological findings

The study cohort comprised seven patients, in whom a diagnosis of clinical stage III

was established prior to the initiation of therapy. Tumor downstaging was observed

across all patients, with a significant reduction in T stage universally noted and a

corresponding N stage reduction in five of the seven individuals. An R0 resection was

accomplished in every case. Pathological complete response (TRG 0) was achieved in

two patients (Table.4).

Discussion

For advanced gastric cancer, perioperative therapy is an effective strategy to improve

patient prognosis. Clinical evidence from the MAGIC4, FLOT17, JCOG040518 and

RESOLVE trials 2 has confirmed the efficacy and safety of neoadjuvant therapy.

Compared with surgery alone, neoadjuvant therapy can improve overall survival in

patients with resectable gastric cancer.

Pyloric obstruction is a common complication in patients with distal gastric cancer 19.

At initial diagnosis, 15% to 30% of distal gastric cancer presents with symptomatic

pyloric obstruction 20,21. Moreover, pyloric obstruction in patients with advanced

gastric cancer impairs oral intake, often resulting in progressive malnutrition

characterized by hypoalbuminemia and significant weight loss 22. Consequently, these

patients develop intolerance to chemotherapy, and were unsuitable candidates for

neoadjuvant therapy 2,5,23. As a result, the 5-year overall survival among patients with

pyloric obstruction is significantly lower compared to non-obstructed cohorts 24-26. In
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addition, gastric cancer patients with pyloric obstruction frequently exhibit deeper

tumor invasion and higher lymph node metastasis rates 26,27, which constitute key

pathological determinants of their poor prognosis. So, these gastric cancer patients

with pyloric obstruction usually have a poorer prognosis 24,25. Therefore, the treatment

of these patients still presents a distinct clinical challenge.

However, oral feeding is the most important condition for neoadjuvant therapy.

Consequently, gastrojejunostomy has become the standard palliative procedure for

relieving malignant gastric outlet obstruction in patients with advanced unresectable

gastric cancer 28. With ongoing advancements in surgical techniques, SPGJ may

represent a promising alternative. This approach not only significantly reduces the

risk of delayed gastric emptying (DGE) compared to LGJ 11,28, but also lowers the risk

of bleeding caused by food stimulation12.

Therefore, our study innovatively proposes this sequential treatment strategy. In our

study, no significant surgical complication was observed in all 7 patients. All patients

completed neoadjuvant therapy, and no serious drug event was observed. Notably, all

resections were R0, and a pathologic complete response was observed in 28.6% (2/7)

of patients. These outcomes demonstrate that our strategy serves as a potential

effective bridging method to perform neoadjuvant therapy for these gastric cancer

patients.

However, our study also has certain limitations. The retrospective nature and small

sample size restrict the generalizability of our conclusions. Consequently, the findings

should be viewed as preliminary. Moreover, the lack of long-term follow-up leaves

the durability of the observed effect uncertain. Secondly, the lack of long-term follow-up

data hinders the assessment of efficacy, safety, and potential long-term adverse effects. To

address these limitations, future research should prioritise multicentre, prospective

randomised controlled trials.

In conclusion, this sequential neoadjuvant treatment model was a new strategy that
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should be further explored for resectable gastric cancer with pyloric obstruction.

Data availability statements

All data generated or analyzed during this study are included in this published article

and its supplementary information files. Consent was obtained.

Conflicts of Interest

The authors declare that they have no known competing financial interests or personal

relationships that could have appeared to influence the work reported in this paper.

Fundings

There is no financial help.

Ethical approval

The study protocol was approved by the Ethics Committees of the Hospital and

complied with the principles of the Declaration of Helsinki.

Acknowledgements

We are thankful to the patients included in this study.

Provenance and peer review

Not commissioned, externally peer-reviewed.

Data statement

We declare that all data can be obtained in the article.



10

Reference

1. Sung H, Ferlay J, Siegel RL, et al. Global Cancer Statistics 2020: GLOBOCAN
Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries.
CA: a cancer journal for clinicians. 2021;71(3):209-249.

2. Zhang X, Liang H, Li Z, et al. Perioperative or postoperative adjuvant oxaliplatin
with S-1 versus adjuvant oxaliplatin with capecitabine in patients with locally
advanced gastric or gastro-oesophageal junction adenocarcinoma undergoing
D2 gastrectomy (RESOLVE): an open-label, superiority and non-inferiority, phase
3 randomised controlled trial. The Lancet Oncology. 2021;22(8):1081-1092.

3. Liu K, Yang K, Zhang W, et al. Changes of Esophagogastric Junctional
Adenocarcinoma and Gastroesophageal Reflux Disease Among Surgical Patients
During 1988-2012: A Single-institution, High-volume Experience in China.
Annals of surgery. 2016;263(1):88-95.

4. Cunningham D, Allum WH, Stenning SP, et al. Perioperative chemotherapy
versus surgery alone for resectable gastroesophageal cancer. N Engl J Med.
2006;355(1):11-20.

5. Kang YK, Yook JH, Park YK, et al. PRODIGY: A Phase III Study of Neoadjuvant
Docetaxel, Oxaliplatin, and S-1 Plus Surgery and Adjuvant S-1 Versus Surgery
and Adjuvant S-1 for Resectable Advanced Gastric Cancer. J Clin Oncol.
2021;39(26):2903-2913.

6. Usuba T, Misawa T, Toyama Y, et al. Is modified Devine exclusion necessary for
gastrojejunostomy in patients with unresectable pancreatobiliary cancer? Surg
Today. 2011;41(1):97-100.

7. Ernberg A, Kumagai K, Analatos A, et al. The Added Value of Partial
Stomach-partitioning to a Conventional Gastrojejunostomy in the Treatment of
Gastric Outlet Obstruction. J Gastrointest Surg. 2015;19(6):1029-1035.

8. Hai NV, Thong DQ, Dat TQ, et al. Stomach-partitioning versus conventional
gastrojejunostomy for unresectable gastric cancer with gastric outlet obstruction:
A propensity score matched cohort study. Am J Surg. 2024;228:206-212.

9. Lorusso D, Giliberti A, Bianco M, Lantone G, Leandro G. Stomach-partitioning
gastrojejunostomy is better than conventional gastrojejunostomy in palliative
care of gastric outlet obstruction for gastric or pancreatic cancer: a meta-analysis.
J Gastrointest Oncol. 2019;10(2):283-291.

10. Kubota K, Kuroda J, Origuchi N, et al. Stomach-partitioning gastrojejunostomy
for gastroduodenal outlet obstruction. Arch Surg. 2007;142(7):607-611;
discussion 611.



11

11. Kumagai K, Rouvelas I, Ernberg A, et al. A systematic review and meta-analysis
comparing partial stomach partitioning gastrojejunostomy versus conventional
gastrojejunostomy for malignant gastroduodenal obstruction. Langenbecks Arch
Surg. 2016;401(6):777-785.

12. Shao XX, Xu Q, Wang BZ, Tian YT. Modified stomach-partitioning
gastrojejunostomy for initially unresectable advanced gastric cancer with outlet
obstruction: A case report.World J Gastrointest Surg. 2023;15(6):1247-1255.

13. Kaminishi M, Yamaguchi H, Shimizu N, et al. Stomach-partitioning
gastrojejunostomy for unresectable gastric carcinoma. Arch Surg.
1997;132(2):184-187.

14. Hirahara N, Matsubara T, Hyakudomi R, Hari Y, Fujii Y, Tajima Y. Laparoscopic
stomach-partitioning gastrojejunostomy with reduced-port techniques for
unresectable distal gastric cancer. J Laparoendosc Adv Surg Tech A.
2014;24(3):177-182.

15. Huang B, Sunde B, Tsekrekos A, et al. Partial stomach-partitioning
gastrojejunostomy for gastric outlet obstruction: A cohort study based on
consecutive case series from a single center. Asian J Surg. 2022;45(1):326-331.

16. Ikoma N, Estrella JS, Blum Murphy M, et al. Tumor Regression Grade in Gastric
Cancer After Preoperative Therapy. J Gastrointest Surg. 2021;25(6):1380-1387.

17. Al-Batran SE, Homann N, Pauligk C, et al. Perioperative chemotherapy with
fluorouracil plus leucovorin, oxaliplatin, and docetaxel versus fluorouracil or
capecitabine plus cisplatin and epirubicin for locally advanced, resectable gastric
or gastro-oesophageal junction adenocarcinoma (FLOT4): a randomised, phase
2/3 trial. Lancet. 2019;393(10184):1948-1957.

18. Tsuburaya A, Mizusawa J, Tanaka Y, Fukushima N, Nashimoto A, Sasako M.
Neoadjuvant chemotherapy with S-1 and cisplatin followed by D2 gastrectomy
with para-aortic lymph node dissection for gastric cancer with extensive lymph
node metastasis. Br J Surg. 2014;101(6):653-660.

19. Misra SP, Dwivedi M, Misra V. Malignancy is the most common cause of gastric
outlet obstruction even in a developing country. Endoscopy. 1998;30(5):484-486.

20. Tendler DA. Malignant gastric outlet obstruction: bridging another divide. Am J
Gastroenterol. 2002;97(1):4-6.

21. Japanese gastric cancer treatment guidelines 2010 (ver. 3). Gastric Cancer.
2011;14(2):113-123.

22. Kuroda D, Sawayama H, Kurashige J, et al. Controlling Nutritional Status (CONUT)
score is a prognostic marker for gastric cancer patients after curative resection.
Gastric Cancer. 2018;21(2):204-212.

23. Nashimoto A, Yabusaki H, Nakagawa S. [Treatment strategy for the type IV
gastric cancer--from the standpoint of the surgery]. Gan To Kagaku Ryoho.
2007;34(7):983-987.

24. Chen JH, Wu CW, Lo SS, et al. Outcome of distal gastric cancer with pyloric
stenosis after curative resection. Eur J Surg Oncol. 2007;33(5):556-560.

25. Watanabe A, Maehara Y, Okuyama T, Kakeji Y, Korenaga D, Sugimachi K. Gastric



12

carcinoma with pyloric stenosis. Surgery. 1998;123(3):330-334.
26. Jiao X, Wang Y, Qu X, Qu J, Wang X. Effects of Preoperative Pyloric Stenosis on

Outcomes and Nutritional Status in 73 Patients Following Curative Gastrectomy
for Gastric Cancer: A Retrospective Study from a Single Center. Med Sci Monit.
2021;27:e930974.

27. Liang Y, Liu L, Xie X, et al. Tumor Size Improves the Accuracy of the Prognostic
Prediction of Lymph Node-Negative Gastric Cancer. J Surg Res. 2019;240:89-96.

28. Rodríguez JI, Kutscher M, Lemus M, Crovari F, Pimentel F, Briceño E. Palliative
gastrojejunostomy in unresectable cancer and gastric outlet obstruction: a
retrospective cohort study. Ann R Coll Surg Engl. 2021;103(3):197-202.

Figure Legend

Figure.1. Process of SPGJ.The upper third of the stomach was partitioned at the

middle point from the greater curvature side to the lesser curvature.

Figure.2. Surgical outcomes.The results indicated free passage of contrast medium

through the anastomosis.

Table.1. Clinical characteristics of included patients.

Table.2. Surgical outcomes of SPGJ and gastrectomy.

Table.3. Drug adverse events of neoadjuvant therapy.

Table.4. Pathological characteristics.
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Figures

Figure 1

Process of SPGJ.The upper third of the stomach was partitioned at the
middle point from the greater curvature side to the lesser curvature.



Figure 2

Surgical outcomes.The results indicated free passage of contrast medium
through the anastomosis.
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