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Platinum-fluorouracil combination chemotherapy is the standard neoadjuvant

treatment for locally advanced gastric cancer in China, but it does not improve

the survival benefit of patients. In recent years, the application of immune

checkpoint inhibitors and/or targeted drugs in neoadjuvant therapy for gastric

cancer has achieved certain efficacy, but the survival benefit of patients is still not

obvious. Intra-arterial infusion chemotherapy, as a method of regional therapy,

has been widely used in the treatment of many advanced tumors and achieved

remarkable curative effect. The role of arterial infusion chemotherapy in

neoadjuvant therapy for gastric cancer is not clear. We describe two patients

with locally advanced gastric cancer treated with continuous arterial infusion

neoadjuvant chemotherapy. Two patients received continuous arterial infusion

of chemotherapy drugs for 50 hours, the drugs were pumped into the main

feeding artery of the tumor through the arterial catheter. A total of 4 cycles were

followed, then undergone surgical resection. The postoperative pathological

pCR of two patients was 100%, TRG was 0 grade, and no further anti-tumor

therapy was required after operation, achieving clinical cure. During the

treatment period, no serious adverse events occurred in either patient. These

results suggest that continuous arterial infusion chemotherapy may be a new

adjuvant therapy for locally advanced gastric cancer.
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1 Introduction

The incidence and mortality of gastric cancer account for the

third place among all kinds of malignant tumors in China in 2020.

Only low percentage (about 20%) of gastric cancers are diagnosed in

its early stage. Most of patients were in advanced stage, among

which the proportion of locally advanced gastric cancer (LAGC)T3/

4,N+, M0) reached a new high of 70.8% (1). The standard treatment

regimen of for LAGC is radical resection or neoadjuvant

chemotherapy (NAC) followed by radical resection (2). In China,

40% - 50% of patients with LAGC could receive radical resection,

but the recurrence rate after radical resection alone was as high as

80%, the overall survival (OS) was about 12 months, and the 5-year

survival rate was only about 35.9% (3). In order to achieve better

therapeutic efficacy, more attention should be paid to the

breakthrough progress in neoadjuvant therapy. Neoadjuvant

therapy can not only reduce the tumor stage, improve the surgical

resection rate and radical resection rate, but also reduce the risk of

tumor recurrence and metastasis (4, 5), so it is recommended as one

of the standard treatment modalities for LAGC (2). However, the

indications, regimens, and cycles of neoadjuvant therapy are not

strictly defined, and the impact of neoadjuvant chemotherapy on

the survival of patients with gastric cancer in situ is still

controversial (6). So, the clinical application of neoadjuvant

chemotherapy is limited. The proportion of LAGC patients

receiving neoadjuvant therapy in China is only 13.8%, and the

pathologic complete remission (pCR) rate after neoadjuvant

therapy was only 11.4% (7). In order to break the current

predicament of LAGC treatment, scholars have made many

attempts in recent years, especially in neoadjuvant therapy. Some

scholars have added immune checkpoint inhibitors to the

neoadjuvant therapy of gastric cancer (8), hoping to improve the

therapeutic efficacy for gastric cancer by changing the types of drugs

used in neoadjuvant therapy. Some scholars have also explored the

therapeutic effect of immune checkpoint inhibitors combined with

chemotherapy-targeted drugs on special types of gastric cancer

(such as mismatch repair deficiency, dMMR/high microsatellite

instability,MSI-H) (9), trying to further optimize the treatment

regimen from different subtypes of gastric cancers. Sintilimab

combination with neoadjuvant therapy for LAGC resulted in

19.4% of pCR, and 94.1% of one-year OS (10). Neoadjuvant

therapy of Apatinib plus chemotherapy for gastric cancer (11)

showed median event-free survival was 42 months. Unfortunately,

most of the recent studies were phase II clinical studies, which need

validation from phase III clinical trials. In addition, neoadjuvant

chemotherapy of multi-agent combination did not significantly

improve the overall survival of patients. Therefore, the treatment

of LAGC still faces great challenges, and new treatment modes or

strategies are urgently needed.

The key of LAGC treatment is to improve the local tumor

control rate. Which can be improved by increasing the local drug

concentration. Intra-arterial infusion chemotherapy is one way to

increase regional drug concentration. This way is to infuse

chemotherapy drugs directly into the tumor feeding artery

through catheter. Compared with intravenous chemotherapy,

intra-arterial chemotherapy can increase the drug concentration
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in tumor tissue by 2 - 4 times (12). The regional high concentration

of the drug can ensure that the chemotherapeutic drug exert the

maximum anticancer effect and improve the curative effect of tumor

treatment. Arterial infusion chemotherapy is currently widely used

in advanced liver cancer (13–15), advanced pancreatic cancer (16),

etc. Some scholars have preliminarily explored the efficacy and

safety of intra-arterial infusion of oxaliplatin combined with oral S-

1 as neoadjuvant therapy for LAGC. The results showed that 4

patients had no obviously adverse events and the tumor regression

rate reached to 100% (17). It is suggested that intra-arterial infusion

chemotherapy can be used as a new adjuvant therapy for LAGC,

which is worth further study. Here, we reported two patients with

LAGC who received neoadjuvant therapy via continuous arterial

infusion (50 hours). Postoperative pathology showed no tumor cells

and tumor regression grading (TRG) (18) was 0. In addition, both

patients did not receive any anti-tumor therapy after operation.
2 Case presentation

2.1 Case 1

A 74-year-old male was admitted to the local hospital due to

right upper abdominal pain and discomfort for half a year,

accompanied by weight loss of 6kg. Gastroscopy revealed a large

ulcerated lesion of the antral mucosa, with annular growth, fragile

texture and bleeding (Figure 1A). Biopsy pathology diagnosis

showed poorly differentiated adenocarcinoma [Figure 1B (1)].

The patient visited our hospital for further treatment on April

23th,2021. Body weight at admission was 68kg, hemoglobin (Hb)

level was 92g/L (normal reference value:130~175g/L), stool occult

blood was negative. The levels of CEA\CA199\AFP\CA724 were

within normal limits. Enhanced CT of the abdomen showed the

presence of metastases in regional lymph node (Figure 1A) but no

distant metastases. Clinical staging was performed using the

AJCC/UICC TNM staging system for gastric cancer, eighth

edition (19), and the stage was cT3N3M0, stage III. After

discussion by the multidisciplinary team, the radical resection

was feasible for this patient, but the patient and his family refused

the treatment suggestion. With the consent of patient and his

family, arterial infusion neoadjuvant therapy was started on 30-

April-2021.

DSA showed that the gastroduodenal artery was the main

feeding artery of the tumor [(Figure 1C (1)]. The microcatheter

was placed in the gastroduodenal artery under DSA guidance

[(Figure 1C (2)]. Specific dosage and usage of drug pumped

through indwelling arterial catheter: Oxaliplatin (70mg/m2)

pumped for 2h; Calcium folinate (200mg/m2) pumped for 2h;

Fluorouracil (1600mg/m2) pumped for 46h. 28 days was a course

of treatment. Four cycles were performed.

After 2 cycles of treatment, the patient’s upper abdominal pain

disappeared, with weight of 72kg and Hb of 101g/L. Enhanced

abdominal CT and gastroscopy revealed a significant reduction in

tumor volume (Figure 1A). According to the evaluation criteria for

response in solid tumors, RECIST 1.1 criteria (20), efficacy was

evaluated as partial response (PR). Reexamination after 4 cycles of
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arterial infusion treatment showed that the body weight was 73kg and

Hb was 105g/L. Enhanced CT and gastroscopy of abdomen showed

further reduction of tumor volume (Figure 1A), and the efficacy

evaluation was PR again. 6 weeks after arterial infusion therapy. On

September 18th,2021, laparoscopic distal subtotal gastrectomy & D2

lymphadenectomy was performed. Postoperative pathology showed

no tumor cells in gastric ulcer and lymph nodes [Figure 1B (2)], TRG

grade was 0. No anti-tumor therapy was given after operation, and

the patient has regular followed-up with doctors till now. The patient

experienced no significant adverse reactions throughout the

treatment (Figure 2). The Hb increased to 105 g/L one year

postoperatively and the weight was 78 kg. Changes in weight and

blood cells during treatment were shown in (Figure 2.
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2.2 Case 2

A 66-year-old man with a history of hypertension and diabetes

mellitus, visited our hospital due to anemia for 2 months with

weight loss of 4kg on Dec 24th, 2021. Weight on admission was

77kg. Gastroscopy showed ulcerative neoplasia about 3cm×4cm in

size on the posterior wall of lesser curvature of stomach, hyperemia

and erosion, brittle and easy to bleed (Figure 3A). Biopsy pathology

diagnosis was showed adenocarcinoma [Figure 3B (1)]. Hb level

was 83 g/L, stool occult blood was positive. The levels of CEA

\CA199\AFP\CA724 were within normal limits. Abdominal

enhanced CT showed the presence of metastasis in regional

lymph node but no distant metastasis (Figure 3A), and the
B C

A

FIGURE 1

Case data of patient 1. (A) Gastroscope and imaging examination.Changes of tumor or lymph node in gastroscopy and enhanced CT before
treatment, after 2 and 4 cycles treatment. (B) Pathology examination (1): biopsy pathology before treatment (adenocarcinoma);(2): pathology after
surgical resection (no tumor cells found) (C) Treatment process under DSA (1): angiography showed that the feeding artery of the tumor was
gastroduodenal artery; (2): microcatheter tip placement location (in gastroduodenal artery).
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clinical stage was cT3N2M0, stage III. The patient and his family

also refused the preferred surgical resection. Arterial infusion

neoadjuvant therapy was started on Jan 10th, 2022 with the

consent of patient and his family.

DSA showed that the left gastric artery was the main feeding

artery for the tumor [Figure 3C (1)]. Under DSA guidance, a

microcatheter was placed in the left gastric artery [Figure 3C (2)],

and chemotherapy drugs were pumped through the indwelling

arterial catheter. The specific drug dosage and usage are the

same as those in Case 1. Reexamination after 2 cycles revealed Hb

was 98 g/L and weight was 81 kg. Enhanced CT and gastroscopy of

the abdomen showed a significant reduction in tumor volume and

irregular superficial ulceration (Figure 3A). Efficacy was evaluated as

PR. During gastroscopy after 2 cycles of treatment, the patient found

multiple small ulcers in the gastric body, which was considered to be

gastric mucosal reaction caused by high-concentration chemotherapy

drugs in arterial infusion chemotherapy. After treatment with proton

pump inhibitors, the patient’s multiple ulcers improved and healed

(Figure 3A, green arrows).

Reexamination after 4 cycles of arterial perfusion showed that

the weight was 85 kg and Hb was 99 g/L. The imaging findings

showed further tumor shrinkage (Figure 3A), and the efficacy

evaluation was PR. After 6 weeks of arterial infusion therapy,

laparoscopic distal subtotal gastrectomy & D2 lymphadenectomy

was performed on May 11th,2022. Postoperative pathology showed

no tumor cells in gastric ulcer and lymph nodes [(Figure 3B (2)],

TRG grade was 0. No anti-tumor treatment was given after

the operation for this patient. However the patient died due to

accident and was lost to follow-up. Throughout the treatment, the

patient had grade I myelosuppression, and resolved spontaneously

without special treatment (Figure 2). Hb level increased to 122 g/L

postoperatively. Changes in weight and blood cells during treatment

were shown in (Figures 2.
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3 Discussion

The incidence of gastric cancer varies widely among regions of

the world, with the highest incidence in East Asian populations and

lower in North American populations (21, 22). China has the highest

incidence of gastric cancer in East Asia. In 2019, the number of gastric

cancer patients in China accounted for 44.21% of total GC cases in

East Asia (23), and most patients were in advanced stage at diagnosis.

It can be said that gastric cancer is a disease with Chinese

characteristics, mainly characterized by late onset and late stage. In

addition, the 5-year survival rate of gastric cancer in China was only

35%~40% (1). So, the treatment of gastric cancer in China is very

challenging. Nearly 50% of patients still relapsed after surgery plus

the standard regimen of perioperative platinum-based chemotherapy

(24). Scholars attempted to get rid of the predicament of neoadjuvant

chemotherapy for gastric cancer by adding new drugs. For example,

Nivolumab plus Ipilimumab were applied to the combination

regimen of neoadjuvant chemotherapy for the treatment of locally

deficient mismatch repair/microsatellite instability high gastric or

esophagogastric junction adenocarcinoma. The results showed that

60% of patients had pCR and 19% of patients had grade 3 - 4 adverse

events (9). Sintilimab was added to platinum-based neoadjuvant

chemotherapy, only 19.4% of patients achieved pCR (10).

Therefore, the progress of neoadjuvant therapy for gastric cancer is

still slow, and it is still inconclusive for treatment regimen and cycle.

Arterial infusion chemotherapy belongs to regional chemotherapy,

which is essentially a pharmacokinetic treatment of drug delivery into

solid malignancies (12). Arterial infusion chemotherapy can make

more concentrated drug in the tumor target area. Arterial infusion

chemotherapy has its unique theoretical advantages in the treatment of

tumors: 1) Arterial infusion chemotherapy has strong pertinence

(targeting). The drugs can be accurately located in the tumor feeding

artery. High-concentration drug directly acts on the tumor part
B

CA

FIGURE 2

Changes of weight and blood cells in patient 1 and 2 during treatment. (A) Changes of weight during treatment. (B) Changes of hemoglobin during
treatment. (C) Changes of PLT, WBC& neutrophils during treatment.
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without metabolism, and the drug concentration in the local tumor

tissue reaches tens to hundreds of times that of the normal tissue, so

that the anti-tumor effect can be maximized. Previous studies of HAI

showed that the exposure of FUDR, 5-fu, and DDP in tumor tissue

increased by 100-to 400-fold, 5-to 10-fold, and 4-to 7-fold in the

hepatic arterial route compared with the intravenous route (25). 2)

High-concentration drugs mainly act on local tumor, and the drug

concentration flowing through other tissues and organs of the whole

body is low, which reduces the damage of chemotherapy drugs on

other tissues, thus protecting other normal tissues, explaining the

relatively low incidence of adverse reactions of arterial infusion

chemotherapy (16, 26, 27). Clinical studies had demonstrated that
Frontiers in Oncology 05
hepatic arterial infusion chemotherapy can significantly increase the

rate of resectable transformation in patients with colorectal liver

metastases (28). The median OS of advanced unresectable

intrahepatic cholangiocarcinoma was only 11 months, and the

control rate of patients with advanced unresectable intrahepatic

cholangiocarcinoma was 84% with a median OS of 25 months (29).

However, there is no report about the continuous arterial infusion

chemotherapy in neoadjuvant therapy of gastric cancer. The patients in

this study were treated with neoadjuvant therapy by arterial infusion.

Intra-arterial infusion chemotherapy is the same as systemic

chemotherapy, but only changes the route of administration. In this

study, the dose of continuous arterial infusion was slightly lower than
B C

A

FIGURE 3

Case data of patient 2. (A) Gastroscope and imaging examination. Changes of tumor or lymph node in gastroscopy and enhanced CT before treatment, after
2 and 4 cycles treatment. (B) Pathology examination (1): biopsy pathology before treatment (adenocarcinoma); (2): pathology after surgical resection (no
tumor cells found). (C) Treatment process under DSA (1): angiography showed that the feeding artery of the tumor was left gastric artery; (2): microcatheter
tip placement location (in left gastric artery) Note: Figure 3A - green arrows. After 2 cycles of treatment, gastroscope also showed multiple small ulcers in the
gastric body of patient 2, which was considered to be gastric mucosal reaction caused by high-concentration chemotherapy drugs in arterial infusion
chemotherapy. After treatment with proton pump inhibitors, the patient's multiple ulcers improved and healed.
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that of intravenous infusion, but significant curative effect was still

achieved. The TRG classification of 2 patients with LAGC was 0, and

no other special treatment was required after operation. The survival

and quality of life of patients were greatly improved. It is suggested that

intra-arterial infusion chemotherapy was effective in the neoadjuvant

therapy of LAGC. It is worth mentioned that the related adverse

reactions caused by chemotherapy drugs are reduced, due to the low

dose of drugs used during arterial infusion chemotherapy. Only one of

the 2 patients presented in this paper had grade I bone marrow

suppression, which recovered spontaneously without special

treatment. It was suggested that the safety of arterial infusion

chemotherapy was high.

In this study, patient 2 was found to have multiple new small

ulcers in gastric body during gastroscopy after 2 cycles of treatment,

which was considered to be gastric mucosal reaction caused by high-

concentration chemotherapy drugs by arterial infusion. After

treatment with proton pump inhibitor, the patient’s multiple ulcers

improved and healed. It was suggested that the high concentration of

chemotherapeutic drugs may lead to ulcer and other complications in

normal gastric mucosa during arterial infusion therapy. Previous

literature has reported that the incidence of arterial thrombosis

associated with arterial cannulation may be high (28). There were

no adverse reactions related to arterial cannulation in either patient in

this study. This article reports a new neoadjuvant therapy for LAGC,

continuous intra-arterial infusion chemotherapy, which shows good

tolerability, safety and significant therapeutic efficacy.
Data availability statement

The original contributions presented in the study are included

in the article/supplementary material. Further inquiries can be

directed to the corresponding author.
Ethics statement

The studies involving human participants were reviewed and

approved by Ethics Committee of Central Hospital affiliated

Shandong First Medical University. The patients/participants

provided their written informed consent to participate in this

study. Written informed consent was obtained from the

individual(s) for the publication of any potentially identifiable

images or data included in this article.
Frontiers in Oncology 06
Author contributions

WL, YW and TZ contributed to conception and design of the

study. ZD and ZH organized the database and performed the

statistical analysis. WL wrote the first draft of the manuscript.

YW and TZ wrote sections of the manuscript. All authors

contributed to manuscript revision, read, and approved the

submitted version. All authors contributed to the article and

approved the submitted version.
Funding

Clinical Medical Science and Technology Innovation Program

of Jinan City and Technology Bureau [Clinical Application of

Arterial Infusion Chemotherapy in Neoadjuvant Therapy for

Advanced Gastric Cancer (202225024)]. Clinical Medical Science

and Technology Innovation Program of Jinan City and Technology

Bureau [Clinical study of cryoablation combined with hepatic artery

infusion of PD-1 inhibitor in the treatment of advanced primary

liver cancer (202019119)]. Science and Technology Plan Project of

Jinan City and Health Commission [Study of Bevacizumab

Combined with Transcatheter Arterial Chemoembolization in the

Treatment of Moderate-Advanced Liver Cancer (2020-4-14)].

Special Scientific Research Fund of Wu Jieping Medical

Foundation [Clinical Application of Hepatic Artery Infusion of

PD-1 Inhibitors and Chemotherapeutic Drugs in Advanced

Primary Liver Cancer (320.6750.2021-02-90)].
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations,

or those of the publisher, the editors and the reviewers. Any product

that may be evaluated in this article, or claim that may be made by its

manufacturer, is not guaranteed or endorsed by the publisher.
References
1. National Health Commission of the People's Republic of ChinaGuidelines for
diagnosis and treatment of gastric cancer 2022 edition). Chin J Digestive Surg (2022) 21
(9):1137–64doi: 10.3760/cma.j.cn115610-20220726-00432

2. Ajani JA, Bentrem DJ, Besh S, D'Amico TA, Das P, Denlinger C, et al. Gastric
cancer, version 2.2013: featured updates to the NCCN guidelines. J Natl Compr Canc
Netw (2013) 11(5):531–46. doi: 10.6004/jnccn.2013.0070

3. Yinkui W, Ziyu Li, Fei S, Rulin M, Kan X, Zhemin L, et al. Current status of
diagnosis and treatment of early gastric cancer in China: implications from the data of
the China gastrointestinal oncology surgery association. Chin J Gastrointestinal Surg
(2018) 21(2):168–74. doi: 10.3760/cma.j.issn.1671-0274.2018.02.010

4. Al-Batran SE, Homann N, Pauligk C, Goetze TO, Meiler J, Kasper S, 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):1948–57. doi: 10.1016/S0140-673618)32557-1

5. Ge L, Wang HJ, Yin D, Lei C, Zhu JF, Cai XH, et al. Effectiveness of 5-flurouracil-
based neoadjuvant chemotherapy in locally-advanced gastric/gastroesophageal cancer:
frontiersin.org

https://doi.org/10.3760/cma.j.cn115610-20220726-00432
https://doi.org/10.6004/jnccn.2013.0070
https://doi.org/10.3760/cma.j.issn.1671-0274.2018.02.010
https://doi.org/10.1016/S0140-673618)32557-1
https://doi.org/10.3389/fonc.2023.1214599
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Lin et al. 10.3389/fonc.2023.1214599
a meta-analysis. World J Gastroenterol (2012) 18(48):7384–93. doi: 10.3748/
wjg.v18.i48.7384

6. Reddavid R, Sofia S, Chiaro P, Colli F, Trapani R, Esposito L, et al. Neoadjuvant
chemotherapy for gastric cancer. is it a must or a fake?World J Gastroenterol (2018) 24
(2):274–89. doi: 10.3748/wjg.v24.i2.274

7. Zhao LY,Hu JK. Current status and challenges of neoadjuvant therapy for gastric cancer.
Chin J Digestive Surg (2021) 20(9):933–7. doi: 10.3760/cma.j.cn115610-20210622-00301

8. Li S, Yu W, Xie F, Luo H, Liu Z, Lv W, et al. Neoadjuvant therapy with immune
checkpoint blockade, antiangiogenesis, and chemotherapy for locally advanced gastric
cancer. Nat Commun (2023) 14(1):8. doi: 10.1038/s41467-022-35431-x

9. Andre T, Tougeron D, Piessen G, de la Fouchardiere C, Louvet C, Adenis A, et al.
Neoadjuvant nivolumab plus ipilimumab and adjuvant nivolumab in localized deficient
mismatch Repair/Microsatellite instability-high gastric or esophagogastric junction
adenocarcinoma: the GERCOR NEONIPIGA phase II study. J Clin Oncol (2023) 41
(2):255–65. doi: 10.1200/JCO.22.00686

10. Jiang H, Yu X, Li N, Kong M, Ma Z, Zhou D, et al. Efficacy and safety of
neoadjuvant sintilimab, oxaliplatin and capecitabine in patients with locally advanced,
resectable gastric or gastroesophageal junction adenocarcinoma: early results of a phase
2 study. J Immunother Cancer (2022) 10(3):3635–43. doi: 10.1136/jitc-2021-003635

11. Tang Z, Wang Y, Yu Y, Cui Y, Liang L, Xu C, et al. Neoadjuvant apatinib
combined with oxaliplatin and capecitabine in patients with locally advanced
adenocarcinoma of stomach or gastroesophageal junction: a single-arm, open-label,
phase 2 trial. BMC Med (2022) 20(1):107. doi: 10.1186/s12916-022-02309-0

12. Muchmore JH, Wanebo HJ. Regional chemotherapy: overview. Surg Oncol Clin
N Am (2008) 17(4):709–30. doi: 10.1016/j.soc.2008.04.013

13. Iwamoto H, Shimose S, Shirono T, Niizeki T, Kawaguchi T. Hepatic arterial
infusion chemotherapy for advanced hepatocellular carcinoma in the era of chemo-
diversity. Clin Mol Hepatol (2023). doi: 10.3350/cmh.2022.0391

14. Sharib JM, Creasy JM, Wildman-Tobriner B, Kim C, Uronis H, Hsu SD, et al.
Hepatic artery infusion pumps: a surgical toolkit for intraoperative decision-making
and management of hepatic artery infusion-specific complications. Ann Surg (2022)
276(6):943–56. doi: 10.1097/SLA.0000000000005434

15. Kudo M, Ueshima K, Yokosuka O, Ogasawara S, Obi S, Izumi N, et al. Sorafenib
plus low-dose cisplatin and fluorouracil hepatic arterial infusion chemotherapy versus
sorafenib alone in patients with advanced hepatocellular carcinoma SILIUS): a
randomised, open label, phase 3 trial. Lancet Gastroenterol Hepatol (2018) 3(6):424–
32. doi: 10.1016/S2468-125318)30078-5

16. Laface C, Laforgia M, Molinari P, Foti C, Ambrogio F, Gadaleta CD, et al. Intra-
arterial infusion chemotherapy in advanced pancreatic cancer: a comprehensive review.
Cancers Basel) (2022) 14(2):450–63. doi: 10.3390/cancers14020450

17. Li B, Tang R, Zhang G, Cheng J, Chao M, Ding K. The efficacy and safety of
continuous intra-arterial infusion neoadjuvant chemotherapy with surgery for locally
advanced gastric cancer: a preliminary pilot study. J Gastrointest Oncol (2022) 13
(3):968–76. doi: 10.21037/jgo-22-304
Frontiers in Oncology 07
18. Ryan R, Gibbons D, Hyland JM, Treanor D, White A, Mulcahy HE, et al.
Pathological response following long-course neoadjuvant chemoradiotherapy for
locally advanced rectal cancer. Histopathology (2005) 47(2):141–6. doi: 10.1111/
j.1365-2559.2005.02176.x

19. Amin MB, Greene FL, Edge SB, Compton CC, Gershenwald JE, Brookland RK,
et al. The eighth edition AJCC cancer staging manual: continuing to build a bridge from
a population-based to a more "personalized" approach to cancer staging. CA Cancer J
Clin (2017) 67(2):93–9. doi: 10.3322/caac.21388

20. Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH, Sargent D, Ford R,
et al. New response evaluation criteria in solid tumours: revised RECIST
guideline version 1.1). Eur J Cancer (2009) 45(2):228–47. doi: 10.1016/
j.ejca.2008.10.026

21. Wong MCS, Huang J, Chan PSF, Choi P, Lao XQ, Chan SM, et al. Global
incidence and mortality of gastric cancer, 1980-2018. JAMA Netw Open (2021) 4(7):
e2118457. doi: 10.1001/jamanetworkopen.2021.18457

22. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al.
Global cancer statistics 2020: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries. CA Cancer J Clin (2021) 71(3):209–49.
doi: 10.3322/caac.21660

23. He Y, Wang Y, Luan F, Yu Z, Feng H, Chen B, et al. Chinese And global burdens
of gastric cancer from 1990 to 2019. Cancer Med (2021) 10(10):3461–73. doi: 10.1002/
cam4.3892

24. Lavacchi D, Fancelli S, Buttitta E, Vannini G, Guidolin A, Winchler C, et al.
Perioperative tailored treatments for gastric cancer: times are changing. Int J Mol Sci
(2023) 24(5):4877–94. doi: 10.3390/ijms24054877

25. Mondaca S, Yarmohammadi H, Kemeny NE. Regional chemotherapy for biliary
tract tumors and hepatocellular carcinoma. Surg Oncol Clin N Am (2019) 28(4):717–29.
doi: 10.1016/j.soc.2019.06.008

26. Laface C, Laforgia M, Molinari P, Ugenti I, Gadaleta CD, Porta C, et al. Hepatic
arterial infusion of chemotherapy for advanced hepatobiliary cancers: state of the art.
Cancers Basel) (2021) 13(12):3091–113. doi: 10.3390/cancers13123091

27. Ranieri G, Laforgia M, Nardulli P, Ferraiuolo S, Molinari P, Marech I, et al.
Oxaliplatin-based intra-arterial chemotherapy in colo-rectal cancer liver metastases: a
review from pharmacology to clinical application. Cancers Basel) (2019) 11(2):141–56.
doi: 10.3390/cancers11020141

28. Datta J, Narayan RR, Kemeny NE, D'Angelica MI. Role of hepatic artery
infusion chemotherapy in treatment of initially unresectable colorectal liver
metastases: a review. JAMA Surg (2019) 154(8):768–76. doi: 10.1001/
jamasurg.2019.1694

29. Cercek A, Boerner T, Tan BR, Chou JF, Gonen M, Boucher TM, et al.
Assessment of hepatic arterial infusion of floxuridine in combination with systemic
gemcitabine and oxaliplatin in patients with unresectable intrahepatic
cholangiocarcinoma: a phase 2 clinical trial. JAMA Oncol (2020) 6(1):60–7.
doi: 10.1001/jamaoncol.2019.3718
frontiersin.org

https://doi.org/10.3748/wjg.v18.i48.7384
https://doi.org/10.3748/wjg.v18.i48.7384
https://doi.org/10.3748/wjg.v24.i2.274
https://doi.org/10.3760/cma.j.cn115610-20210622-00301
https://doi.org/10.1038/s41467-022-35431-x
https://doi.org/10.1200/JCO.22.00686
https://doi.org/10.1136/jitc-2021-003635
https://doi.org/10.1186/s12916-022-02309-0
https://doi.org/10.1016/j.soc.2008.04.013
https://doi.org/10.3350/cmh.2022.0391
https://doi.org/10.1097/SLA.0000000000005434
https://doi.org/10.1016/S2468-125318)30078-5
https://doi.org/10.3390/cancers14020450
https://doi.org/10.21037/jgo-22-304
https://doi.org/10.1111/j.1365-2559.2005.02176.x
https://doi.org/10.1111/j.1365-2559.2005.02176.x
https://doi.org/10.3322/caac.21388
https://doi.org/10.1016/j.ejca.2008.10.026
https://doi.org/10.1016/j.ejca.2008.10.026
https://doi.org/10.1001/jamanetworkopen.2021.18457
https://doi.org/10.3322/caac.21660
https://doi.org/10.1002/cam4.3892
https://doi.org/10.1002/cam4.3892
https://doi.org/10.3390/ijms24054877
https://doi.org/10.1016/j.soc.2019.06.008
https://doi.org/10.3390/cancers13123091
https://doi.org/10.3390/cancers11020141
https://doi.org/10.1001/jamasurg.2019.1694
https://doi.org/10.1001/jamasurg.2019.1694
https://doi.org/10.1001/jamaoncol.2019.3718
https://doi.org/10.3389/fonc.2023.1214599
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Case Report: Clinical application of continuous arterial infusion chemotherapy in neoadjuvant therapy for locally advanced gastric cancer
	1 Introduction
	2 Case presentation
	2.1 Case 1
	2.2 Case 2

	3 Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	References


