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The Results of Conversion Therapy for Initially Unresectable Gastric Cancer:  a 

Respective Analysis of 191 Patients 

 

Abstract:  

【Objective】To analyze the clinical efficacy of systemic chemotherapy combined 

with intraperitoneal hyperthermic perfusion in the treatment of locally invasive 

stage III gastric cancer and stage IV gastric cancer.  

【Methods】The clinical data of 191 patients with gastric cancer who received 

systemic chemotherapy combined with intraperitoneal hyperthermic perfusion from 

June 2010 to December 2018 were retrospectively analyzed. 

【Results】 The unresectable factors in 191 patients with gastric cancer included 

peritoneum metastasis (106), local invasion (67), liver metastasis (25), lung 
metastasis (3), bone metastasis (4), adnexal metastasis (3) and adrenal 

metastasis (4). After conversion therapy, 191 patients were divided into finished 

conversion group and non-finished group. There were significant differences in 

T stage, M stage and tumor differentiation between the two groups. During the 

course of chemotherapy, 11 patients had grade 3 or 4 chemotherapy adverse 

reactions. The median survival was 36 months in the finished conversion group 

and 14 months in the non-finished group. The median survival of the 69 R0 resected 

patients was 38 months, which was higher than that of chemotherapy alone (14 

months), best supportive care (13 months) and patients who completed chemotherapy 

without R0 resection  (19 months). Univariate Cox survival analysis found that 

N stage, R0 resection, response to chemotherapy and unresectable factors were 

prognostic factors. Multivariate Cox survival analysis showed that N-stage, 

response to chemotherapy and unresectable factors were independent prognostic 

factors.  

【Conclusion】 For unresectable gastric cancer patients, surgical treatment after 

chemotherapy can prolong survival. Radical surgical treatment after conversion 

therapy and chemotherapy response are important factors related to patient 

survival. Chemotherapy alone can prolong survival in primary unresectable gastric 

cancer, but with limited effect. 

1. Background 

Gastric cancer is one of the most common malignant tumors in the world. The 

overall incidence rate has dropped dramatically (1) in the past 20 years, many 

surgical and medical strategies for gastric cancer have also been developing. 

However, the treatment of gastric cancer is still a challenge worldwide. Early 

radical resection can significantly improve the outcome of local gastric cancer, 

and many patients have long-term disease-free survival (2, 3). However, due to 

the occult onset of gastric cancer, many patients have been found with peritoneal 

metastasis, distant organ metastasis and other unresectable factors, and lost 

the opportunity of radical surgery, which makes the follow-up treatment extremely 

difficult (4). Chemotherapy is still the main treatment for these unresectable 

gastric cancer (5). Simple palliative resection and bypass surgery are commonly 

used in the treatment of gastric cancer caused by complications such as 
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obstruction、hemorrhage or perforation (6, 7). In recent years, as a new treatment 

strategy, Conversion therapy for gastric cancer has attracted extensive attention. 

Conversion therapy uses radiotherapy, chemotherapy, targeted therapies to 

transform the initial unresectable tumor into radical resection, so as to prolong 

the survival time and improve the quality of life of patients(8, 9). At present，

chemotherapy, radiotherapy, targeted therapy, palliative surgery and best 

supportive care have been widely used in the treatment of patients with advanced 

gastric cancer (10). Tsunematsum (11) performed 18 chemotherapy courses of S-1 

plus cisplatin on a patient with gastric cancer with multiple liver metastases. 

After that, the liver metastases regress significantly, and then underwent open 

total gastrectomy and D2 lymph node dissection. There was no recurrence 33 months 

after operation. Two randomized phase III clinical trials showed that the 

combination of surgery and chemotherapy can improve the prognosis of patients 

with advanced gastric cancer (12). A study analyzed the clinical data of 259 

patients with stage IV gastric cancer who received systemic chemotherapy. 84 

patients underwent surgery after chemotherapy, with a median survival of 41.3 

months for R0 resected patients and 21.2 months for R1-2 resected patients, while 

the median survival of chemotherapy alone patients was only 11.3 months(13). At 

present, there are still some patients with gastric cancer undergoing conversion 

therapy who are unable to complete R0 resection due to chemotherapy insensitivity, 

intolerance and other factors. Kinoshita J(14) retrospectively studied the 

efficacy of combined chemotherapy with docetaxel, cisplatin and S-1(DCS) in stage 

IV gastric cancer and found that 34 of 57 patients completed surgical resection 

in the conversion therapy. Yasushi Sato(15) used docetaxel, cisplatin and S-1 

(DCS) to treat 100 patients with unresectable gastric cancer, and finally 

achieved R0 resection in 28 patients. Currently, there is a lack of multicenter, 

prospective clinical data on translational therapy. 

In our study, we analyzed the efficacy and feasibility of systemic chemotherapy 

combined with intraperitoneal hyperthermic perfusion in the treatment of stage 

IV gastric cancer and locally invasive stage III gastric cancer, and analyzed 

the clinicopathological factors related to prognosis. 

 

 

2. Patients and methods  

2.1 Patients  

This study retrospectively analyzed 191 patients with stage IV and stage III 

gastric cancer with local invasion from the Department of gastrointestinal 

surgery，the First Bethune Hospital of Jilin University from June 2010 to December 

2018. All patients received SOX+HIPEC. All patients were diagnosed as stage IV 

gastric cancer or locally invaded stage III gastric cancer by pathological 

examination, abdominal imaging examination or laparoscopic exploration, 

excluding patients with severe other organic diseases. All patients and their 



families signed informed consent before conversion therapy, which was approved 

by the Ethics Committee of the First Bethune Hospital of Jilin University. 

Inclusion criteria: (1) The patients came from the First Bethune Hospital of 

Jilin University, and the pathological definitive diagnosis was gastric cancer; 

(2) age less than 75 years; (3) signed informed consent; (4) The tumors were all 

primary and were diagnosed as stage IV gastric cancer or locally invasive stage 

III gastric cancer by abdominal imaging examination or laparoscopic exploration. 

(5) Bone marrow function, liver function, heart function and renal function are 

in good condition; (6) No other severe immunosuppressive diseases or concurrent 

malignancies. Exclusion criteria: (1) People with congenital diseases; (2) those 

with poor general status and severe organ lesions; (3) Previous history of 

radical or palliative surgery, radiotherapy and chemotherapy and biotherapy; (4) 

Complicated with gastrointestinal bleeding, perforation and serious infection. 

 

All patients were given SOX+HIPEC. On the first day of conversion therapy, 

Oxaliplatin (130mg/m2) was given intravenously for 2h according to the patient's 

body surface area. On the 1st to 14th days of conversion therapy, S1 was taken 

orally at 40-60mg 2/ day. In each course of conversion therapy, intraperitoneal 

hyperthermic perfusion chemotherapy was given at the same time: 50mg/m2 of 

cisplatin, 2000 mL of 0.9% sodium chloride solution was added, the perfusion 

speed was 35-45 mL /min, the water temperature was at 41℃, and the infusion 

time was 45-60 min. Three weeks was a course , and the chemotherapy response is 

evaluated after two courses of treatment. The abdominal enhancement CT is used 

to evaluate the chemotherapy response based on Response Evaluation Criteria in 

Solid Tumors (RECIST)(16).Complete Response (CR) : the tumor disappeared 

completely; Partial response (PR) : the sum of the maximum diameter of the lesion 

decreased by ≥30%; Stable disease (SD): the reduction degree of the sum of the 

maximum diameter of the lesion is between CR and PD. Progressive disease (PD): 

the sum of the maximum diameter of the lesion increases by ≥20%, or new lesions 

appear. After each chemotherapy, adverse reaction assessment was conducted 

according to WHO grading criteria for chemotherapy adverse reactions. 

 

After completing 4 courses of conversion therapy, the patient was evaluated by 

abdominal CT and surgical exploration again, and then the patient was given 



surgical treatment, chemotherapy alone or the best supportive care. When 

preoperative evaluation indicated that radical surgery was possible, surgical 

treatment was given. After surgical treatment, the patient continued to receive 

adjuvant chemotherapy with SOX. However, some patients failed to receive surgical 

treatment due to the intolerance of chemotherapy, patient rejection, tumor 

progression and other related factors, and were then given chemotherapy alone or 

the best supportive care. 

 

2.2 statistical methods  

We used a chi-square test to analyze the general characteristics of the two 

groups of patients. Kaplan-Meier method was used to calculate survival time, and 

log-rank test was used to compare survival rate. Survival was calculated from 

the date of chemotherapy initiation to the date of death or most recent follow-

up. Cox regression was performed to find the independent prognostic factors. All 

statistical analyses were performed using the SPSS 17.0 package. P value of 0.05 

(bilateral) was defined as a statistically significant difference. 

3.Results  

3.1 The conversion therapy results and the clinicopathological characteristics 

between finished conversion group and non-finished group  

The conversion therapy results are shown in Figure 1. A total of 191 patients 

participated in this study. Among them, 86 patients received surgery after 

chemotherapy, among them there were 69 cases (80.2%) received radical surgery, 

11 cases (12.8%) received palliative resection, and 6 cases (7%) received 

gastrointestinal anastomosis. 105 patients were unable to accept surgical 

treatment because of intolerable chemotherapy adverse reaction, patient rejection, 

tumor progression and other related factors. Among the 105 patients, there were 

56 cases (53.3%) received standard chemotherapy, and 49 cases (46.7%) received 

The best supportive care after only a few courses of chemotherapy.  

 

The clinicopathological characteristics and chemotherapy results of patients 

between finished conversion group and non-finished group are shown in Table 1. 

The differences in T stage, M stage, chemotherapy response, adverse reactions 

and histologic differentiation between the two groups were statistically 

significant. Among 191 patients, 78 patients had PR, 15 patients had PD, 72 

patients had SD, and 26 patients who could not be evaluated. The finished 

conversion group included 46 PR patients, 46 SD patients and 5 PD patients. The 

non-finished group included 32 PR patients, 10 SD patients, 37 PD patients and 

26 patients who could not be evaluated. The overall response rate was 40.8%. 

There was a statistically significant difference in the response to chemotherapy 

between the two groups  (P < 0.001). Leucopenia (50 cases), thrombocytopenia (31 

cases) and nausea and vomiting (29 cases) were the most common adverse reactions 

of chemotherapy. Only 3 patients had elevated transaminase and 5 patients had 



creatinine elevation. The incidence of adverse reactions was higher in the 

finished conversion group than in the non-finished group(P<0.001).There were no 

statistically significant differences in age, gender, N stage，Borrmann type and 

tumor location between the two groups.  

 

3.2 Unresectable factors of gastric cancer 

The unresectable factors are shown in Table 2, including 106 cases of 

peritoneum metastasis(55.5%), 67 cases of local invasion (35.1%), 25 cases of 

liver metastasis (13.1%), 3 cases of lung metastasis (1.6%), 4 cases of bone 

metastasis (2.1%), 3 cases of accessory metastasis (1.6%) and 4 cases of adrenal 

metastasis (2.1%). Peritoneum metastasis is the most common unresectable factor 

in patients with gastric cancer. There was significant difference in the number 

of patients with liver metastasis between finished conversion group and non-

finished group (P = 0.02), and there was no significant statistically difference 

in other unresectable factors between the two groups. The number of patients 

with 2 or more unresectable factors in the finished conversion group(5 cases) 

was significantly lower than that in the non-finished group(26 cases), and the 

difference was statistically significant（P<0.001）.  

3.3 Data of patients in the finished conversion group  

86 patients in the finished conversion group are shown in Table 3. No 

perioperative death occurred in all patients. Among the 86 finished conversion 

therapy patients, 69 patients (80.2%) underwent R0 resection (including 30 distal 

gastrectomy, 36 total gastrectomy and 3 proximal gastrectomy). 17 patients (19.8%) 

underwent R1 / R2 surgery (11 patients underwent palliative resection due to 

peritoneal metastasis, local invasion and other factors, and 6 patients underwent 

simple exploration or gastrointestinal anastomosis).16 patients (18.6%) had 

perioperative complications, including 3 cases of hemorrhage,6 cases of 

pneumonia,5 cases of gastrointestinal fistula, 1 case of postoperative ileus, 1 

case of abdominal infection. 

 

3.4 Survival Analysis  

Figure 2 shows the survival of patients in this study. The median survival 

of 86 patients in finished conversion group was 36 months, which was higher than 

that the 14 months of 105 patients in non-finished group (P < 0.001) (Fig. 2a). 

The median survival of patients with R0 resection was 38 months, which was higher 

than that the 19 months of patients with R1 and R2 resection. But the median 

survival time of R1 and R2 resection group was higher than that of non-finished 

group. The median survival time of patients with chemotherapy alone and best 

supportive treatment was 14 months, and there was no significant difference 

between the two groups (Fig. 2b). Table 4 shows the results of Univariate COX 

Regression Analysis of survival. N stage, R0 resection, response to chemotherapy 

and unresectable factors are prognostic factors related to survival. Table 5 

shows the results of multivariate COX regression analysis. N stage, response to 

chemotherapy and unresectable factors are independent prognostic factors related 
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to survival 

 

 

Discuss 

Gastric cancer remains to be a major obstacle to global health. So far, a 

large number of studies have shown that preoperative adjuvant chemotherapy is 

the preferred alternative treatment for advanced gastric cancer or stage IV 

gastric cancer with peritoneal metastasis(17-19). The guidelines of NCCN also 

recommend preoperative adjuvant chemotherapy as the first choice for the advanced 

gastric cancer(20). There are also a large number of research which prove that 

the adjuvant chemotherapy can improve both R0 resection rate and overall survival, 

without affecting the incidence of perioperative complications(21, 22). 

Preoperative adjuvant chemotherapy is used to increase R0 resection by 

downstaging the tumor and eliminating occult metastasis(23). At present, the 

clinical efficacy evaluation of chemotherapy mainly includes molecular marker 

analysis, molecular imaging evaluation, anatomical imaging evaluation and 

histopathological response evaluation(24-27). The anatomical imaging evaluation 

and histopathological response evaluation are commonly used to evaluate tumor 

regression after chemotherapy. In this study, the response of chemotherapy was 

evaluated after 2 courses of chemotherapy. Some patients were evaluated as SD or 

PD by imaging, but the peritoneal implantation metastasis disappear during 

laparoscopic exploration. And so, further radical surgical resection was 

performed to prolong the survival period. The anatomical imaging evaluation 

can’t fully reflect the response to chemotherapy, especially in patients with 

gastric cancer with peritoneal metastasis. The laparoscopic exploration is also 

necessary to patients with gastric cancer with peritoneal metastasis. 

 

The unresectable factors of gastric cancer consist mainly of peritoneal 

metastasis, liver metastasis, local invasion, lung metastasis, bone metastasis, 

etc. Among all the possible factors, peritoneal metastasis is the most common in 

stage IV gastric cancer. Peritoneal metastasis occurs in 14% to 43% of patients 

with gastric cancer, and accounts for 35% of all distant metastases (28, 29). In 

recent years, peritoneal hyperthermia therapy for peritoneal metastasis has been 

gradually applied(30). A phase randomized trial results consistently show that 

surgery combined with hyperthermia therapy can improve survival rate compared 

with surgery alone (31, 32). In our study, there were totally 106 patients unable 

to receive primary radical surgery due to peritoneal metastasis. While after 

preoperative chemotherapy, 45 patients (42.4%) received surgical treatment to 

prolong their survival. Liver metastasis is the first stop of blood metastasis 

of gastric cancer. Japan guidelines recommend systemic chemotherapy as the 

standard treatment of hepatic metastatic gastric cancer patients(33). Yasushi 

Sato(15) performed transformation therapy on 100 patients with unresectable 

gastric cancer. There are 29 patients with liver metastasis in 100 patients, 

only 6 received surgical treatment after completion of transformation therapy. 



In this study, 25 of the 191 patients had liver metastases, of whom 6 underwent 

surgery after conversion therapy. We found that patients with liver metastasis 

in the finished conversion group were significantly lower than those in the non-

finished group, and the sensitivity of patients with liver metastasis to this 

experimental chemotherapy regimen was low. So the optimal chemotherapy regimen 

for patients with gastric cancer combined with liver metastases still needs 

further study. 

At present, chemotherapy drugs for stage IV gastric cancer mainly include 

S1, cisplatin, paclitaxel, irinotecan, fluorouracil and oxaliplatin (34-36). In 

this study, patients were treated with systemic intravenous oxaliplatin, S1（DCS） 

combined with cisplatin intraperitoneal hyperthermic perfusion. After 

preoperative chemotherapy, 45 (42.5%) of 106 patients with peritoneal metastatic 

lesions disappeared, and then received radical surgical treatment. Among 191 

patients, 69 patients (36.1%) received radical surgical treatment, which was 

generally higher than that of patients with systemic chemotherapy alone. Some 

clinical studies have shown that 20% of patients with unresectable gastric cancer 

can achieve R0 resection after conversion therapy(13, 37).Results of a phase III 

randomized clinical trial showed that intraperitoneal hyperthermia improved the 

prognosis of patients with peritoneal metastatic gastric cancer (38). However, 

for gastric cancer patients with liver metastasis, lung metastasis and other 

hemorrhagic metastases, the effect of intraperitoneal hyperthermia therapy is 

relatively poor. In this study, there were 25 patients with liver metastasis, 

and 4 patients (18%) received radical surgical treatment after chemotherapy. A 

more effective conversion chemotherapy for patients with hemorrhagic metastatic 

gastric cancer needs to be further explored. 

 

A growing number of scholars have advocated conversion therapy for IV gastric 

cancer and have found that completion of R0 resection after successful conversion 

therapy significantly prolongs patient survival (34, 36, 37, 39). The current 

study found that the median survival for completed R0 resection was 19-62 months, 

while the median survival for failure to undergo R0 resection was 8-14 months. 

In our study, the median survival was 38 months for patients who underwent R0 

resection, compared to about 14 months for patients who received chemotherapy 

alone and best supportive care, which is similar to previous studies. 45% of 

patients in this study received surgery after chemotherapy, while the remaining 

55 percent with poor prognosis received chemotherapy alone or best supportive 

care. How to improve the success rate of conversion therapy is a problem at 

present. The potential biomarkers related to chemotherapy sensitivity of gastric 

cancer have been found by a large number of studies. Fujimoto (40)detected the 

expression of RPN2 in 40 patients with advanced gastric cancer who received 



docetaxel combined with cisplatin preoperative chemotherapy, and found that the 

clinicopathological response of the RPN2-negative group to docetaxel combined 

with cisplatin is better than that of the RPN2-positive group. The expression of 

RPN2 in upper gastrointestinal biopsy tissue can be used as a predictive biomarker 

for the efficacy of docetaxel and cisplatin in advanced gastric cancer. A meta-

analysis study found that glutathione-S-transferase p1 gene expression was 

significantly associated with chemotherapy sensitivity in patients with gastric 

and rectal cancer, while no significant association was found with chemotherapy 

toxicity (27). Our study found that there was statistically significance in 

differences between the finished conversion group and the non-finished group in 

T stage, M stage, histologic differentiation, response to chemotherapy efficacy 

and unresectable factors. N stage, response to chemotherapy and unresectable 

factors are independent factors related to prognostic factors.  

 

 

5.Conclusion 

For patients with unresectable gastric cancer, sox combined with cisplatin 

intraperitoneal thermal perfusion therapy can achieve R0 resection and prolong 

survival in some patients. The efficacy of this chemotherapy for peritoneal 

metastatic cancer is better than that for gastric cancer patients with blood 

metastasis. Radical surgical treatment after conversion therapy, chemotherapy 

response, N-stage and unresectable factors are important factors associated with 

patient survival. N-stage, response to chemotherapy and unresectable factors are 

independent factors associated with prognosis. Laparoscopic exploration is an 

important method for assessing the efficacy of chemotherapy in patients with 

gastric cancer with peritoneal metastases. Chemotherapy alone can prolong the 

survival of primary unresectable gastric cancer alone, the effect is limited. 

 

Figure 1 Flow diagram of the patients’ clinical course 

 

Figure 2  

A:Survival analysis based on status of conversion therapy of all the 191 patients. 

B:Survival analysis between radical surgery group, non-radical group, 

chemotherapy group and BSC group. 
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A:Survival analysis based on status of conversion therapy of all the 191 patients. B:Survival analysis
between radical surgery group, non-radical group, chemotherapy group and BSC group.


