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The Result of Conversion Surgery in  
Gastric Cancer Patients with Peritoneal Seeding

Se Won Kim

Department of Surgery, Yeungnam University College of Medicine, Daege, Korea

Purpose: Palliative gastrectomy and chemotherapy are important options for peritoneal seeding of gastric cancer. The treatment stage IV 
gastric cancer patient who respond to induction chemotherapy, is converted to gastrectomy (conversion therapy or conversion surgery). 
This study explored the clinical outcomes of gastric cancer patients with peritoneal seeding who had undergone conversion therapy.
Materials and Methods: Between 2003 and 2012, gastric cancer patients with peritoneal seeding, as determined by preoperative or 
intraoperative diagnosis were reviewed retrospectively. Clinicopathologic characteristics and clinical outcomes of patients with peritoneal 
seeding were analyzed.
Results: Forty-three patients were enrolled. Eighteen patients had undergone conversion surgery and 25 patients continued conventional 
chemotherapy. Among the 18 conversion patients, 10 received clinically curative resection. The median follow-up period was 28.5 
months (range 8 to 60 months) and the total 3-year survival rate was 16.3%. The median survival time of the patients who received 
clinically curative conversion therapy was 37 months, and the 3-year survival rate was 50%. The median follow-up for non-curative 
gastrectomy patients was 18 months. No patient treated using chemotherapy survived to 3 years; the median survival time was 8 
months. The differences in survival time between the groups was statistically significant (P<0.001).
Conclusions: In terms of survival benefits for gastric cancer patients with peritoneal seeding, clinically curative conversion therapy re-
sulted in better clinical outcomes.
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Introduction

The prevalence of early-stage gastric cancer has been increasing 

as the popularity of esophagogastroduodenoscopy increases. Vari-

ous early stage treatments are available depending on the nature of 

disease progression. When gastric cancer continues to progress or 

recurs, peritoneal seeding is commonly observed during the patho-

logical course, which can lessen treatment efficacy and portend a 

poor prognosis.

The survival time of gastric cancer patients with peritoneal 

seeding is reported to be 3 to 9 months.1-3 Management options, 

including systematic chemotherapy, peritonectomy, intra-peritoneal 

chemotherapy, and hyperthermic intraperitoneal chemotherapy 

have been used to improve the prognosis of patients with advanced 

gastric cancer and peritoneal seeding. None of these options have 

proven satisfactory.4,5 Palliative gastrectomy in advanced gastric 

cancer patients can reduce bleeding, perforation, and obstruction. 

The treatment strategy of stage IV gastric cancer patients who 

respond to induction chemotherapy is converted to gastrectomy 

(conversion therapy or conversion surgery). This conversion is 

made with a curative intent, in contrast to that in palliative surgery. 

Patients with stage IV advanced gastric cancer who undergo con-

version surgery have good prognoses, with R0 resection predicting 

longer survival.6
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The present study explored the clinical outcomes of conversion 

therapy in gastric cancer patients with peritoneal seeding.

Materials and Methods

In all, 43 patients in Yeungnam University Medical Center were 

diagnosed with advanced gastric cancer with peritoneal seeding 

between January 2003 and December 2012. Peritoneal seeding was 

diagnosed using laparoscopic exploration, which was performed 

when peritoneal seeding was suspected preoperatively by sero-

sal invasion, thick peritoneum, or ascites apparent on abdominal 

computed tomography (CT) or positron emission tomography/CT 

(PET/CT). Elevated tumor marker levels were diagnosed by staging 

laparoscopy.

Patients initially received combination chemotherapy with 

5-fluorouracil+cisplatin or titanium silicate-1+cisplatin. In cases of 

deterioration, chemotherapy was continued using docetaxel, pacli-

taxel, and irinotecan. Preoperative chemotherapy was performed 

for at least four cycles, with a mean therapy time of 5.7 months. 

The response to chemotherapy was evaluated using gastroscopy 

and abdominal CT or PET/CT within 3 months after the first 

chemotherapy dose. Toxicity was graded according to the National 

Cancer Institute criteria. If patients experienced grade 3 or higher 

toxicity, chemotherapy was withheld until recovery and was re-

started at the next lower dose level and/or modified, as appropriate 

to the toxicity.

Whether gastric cancer was worsening or responding to che-

motherapy was judged by determining whether there was im-

provement in the primary tumor range and ulcer after gastroscopy 

and by determining changes in existing lymphadenopathy and the 

onset of new lesions using abdominal CT or PET/CT. If there was 

evidence of improvement in the primary tumor and the interior of 

the peritoneum, another laparoscopic exploration was performed to 

confirm the status of peritoneal seeding, as evaluated according to 

the Japanese Classification of Gastric Carcinoma.7 Changes in sta-

tus from P2 to P1 or P0 or changes from P1 to P0 were indicative 

of an improved state of peritoneal seeding. After 12 chemotherapy 

cycles, diagnostic laparoscopy revealed a changed status from P2 to 

P1. Gastric lesions remained evident on esophagogastroduodenos-

copy, because of which the decision for palliative gastrectomy with 

subsequent continued postoperative chemotherapy was made. If 

improvement was evident, additional gastrectomy was performed. 

If chemotherapy was ineffective or if the patients’ conditions had 

deteriorated, the chemotherapy regimen was altered, as described 

above, and was continued instead of performing a gastrectomy. For 

all gastrectomy procedures, at least the D2 level of lymph node dis-

section was performed.8

A retrospective analysis was carried out based on the informa-

tion recorded after surgery regarding clinicopathologic charac-

teristics, including operation method, tumor size, Borrmann type, 

cell differentiation degree, Lauren type, invasion depth, and lymph 

node stage. IBM SPSS Statistics ver. 19.0 (IBM Co., Armonk, NY, 

USA) was used for statistical analyses including the chi-square test 

for cross-tabulation analysis and the Kaplan-Meier method for 

survival analysis. Significance was established using the log-rank 

test at a P-value＜0.05.

Results

Of the 43 chemotherapy patients, 18 underwent gastrectomy 

(conversion therapy group) and 25 did not (chemotherapy group). 

The latter group of patients did not show any signs of improvement 

and did not subsequently undergo gastrectomy. Instead, chemo-

therapy was continued. The conversion therapy group showed im-

provement and gastrectomy was performed 2 to 12 months (average, 

5.6 months) after chemotherapy initiation.

The group of 18 patients who had undergone gastrectomy had 

an equal number of men and women (age range 32 to 72 years; 

average age, 52.8±13.7 years). Of the 10 patients who underwent 

clinically curative gastrectomy, four underwent subtotal gastrectomy 

and six underwent total gastrectomy. The total gastrectomy cases 

included three of extended total gastrectomy (combined organ 

resections). In the eight patients in the non-curative gastrectomy 

group, the gastrectomy type included one subtotal gastrectomy and 

seven total gastrectomies, with the latter including four cases of 

extended total gastrectomy. The combined resected organs were 

the spleen, distal pancreas, transverse colon, and salpinx. The mean 

tumor size was 7.1±4.6 cm. In both groups, the most common 

histologic type poorly differentiated tumors. Most of the tumors 

were located in the middle area of the stomach. According to the 

current TNM staging criteria of the American Joint Committee 

on Cancer, stage IB was found in two patients (11.1%), IIA in two 

patients (11.1%), IIIA in three patients (16.7%), IIIB in two patients 

(11.1%), IIIC in one patient (5.6%), and IV in eight patients (44.4%) 

(Table 1).

Two cases of intra-abdominal abscess and several cases of mi-

nor complications were treated with conservative care. There was 

no operation-related mortality.



Kim SW

268

The median follow-up period was 28.5 months (range 8 to 60 

months), and the total 3-year survival rate was 16.3%. The median 

survival time after the clinically curative conversion therapy patients 

was 37 months, the 2-year survival rate was 60%, and the 3-year 

survival rate was 50%. The median survival time, 2-year survival 

rate, and 3-year survival rate of the non-curative resected patients 

were 18 months, 37.5%, and 0%, respectively. No patient who re-

ceived chemotherapy survived to 2 or 3 years, and the median sur-

vival time was 8 months. The differences between the groups were 

significant (P＜0.001; Fig. 1).

Discussion

In recent years, although the number of early-stage gastric 

cancer patients is increasing, advanced cases are still detected. With 

peritoneal seeding, the prognosis can be poor. 

Because of the poor prognosis, standard conventional chemo-

therapy is preferable. Intra-peritoneal chemotherapy with systemic 

intravenous chemotherapy, intra-peritoneal heat therapy with cy-

toreductive surgery, active peritonectomy, induction chemotherapy, 

and adjuvant chemotherapy have been recently found to improve 

the prognosis.9-12 Performing gastrectomy in patients with gastric 

cancer and peritoneal seeding has reported to increase response to 

chemotherapy and subsequently, improves patient prognosis.9,13,14 

The present study compared the clinicopathologic characteristics 

and prognosis of patients according to gastrectomy after con-

ventional chemotherapy (conversion therapy) and showed that 

clinically curative conversion therapy resulted in the best survival 

rate and prognosis, and that patients who underwent non-curative 

resected showed better outcomes than those who had continued 

Fig. 1. Survival curves for gastric cancer patients with peritoneal seed-
ing according to the treatment received.

0 12 24 36 48 60

1.0

0.8

0.6

0.4

0.2

C
u
m

u
la

ti
v
e

s
u
rv

iv
a
l
ra

te

Time after initial chemotherapy (month)

0.0

Clinically curative group

P<0.001

Non-curative group

Continued chemotherapy group

P<0.001

Table 1. Clinicopathologic characteristics of gastric cancer patients 
with peritoneal seeding who underwent gastrectomy (conversion 
surgery group)

Variable Clinically curative 
conversion therapy group 

Non-curative 
gastrectomy group

Gastrectomy type

    Subtotal 4 1

    Total 6 7

Combined resection

    Spleen 1 3

    Pancreas 1 0

    Transverse colon 0 1

    Salpinx 1 0

Borrmann type

    I 0 0

    II 2 3

    III 7 3

    IV 1 2

Cell type

    Differentiated 3 2

    Undifferentiated 7 6

Lauren type

    Intestinal 3 2

    Diffuse 5 4

    Mixed 2 2

Depth of invasion

    T2 2 0

    T3 2 0

    T4a 5 7

    T4b 1 1

N stage* 
    N0 2 0

    N1 2 1

    N2 3 4

    N3 3 3

Postoperatve stage* 
    IB 2 0

    IIA 2 0

    IIIA 3 0

    IIIB 2 0

    IIIC 1 0

    IV 0 8

Values are presented as number. *According to the current TNM 
staging criteria of the American Joint Committee on Cancer.
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chemotherapy. 

Laparoscopic staging was very useful for detecting peritoneal 

seeding, as well as for precisely ascertaining the level of peritoneal 

seeding without the need for laparotomy. The accuracy of non-

invasive diagnosis prior to surgery is 58% to 63%,15 and The sensi-

tivity of laparoscopic exploration is greater than 90%.16 Accordingly, 

we conducted laparoscopic staging before laparotomy in patients 

with high serum tumor marker levels or who had clinical T4a and 

T4b preoperatively. We detected peritoneal seeding in nearly 40% 

of these patients. 

The total 3-year survival rate was 16.3% in this study, which is 

better than those previously reported of approximately 15%17 and 

18%.18 In the present study, the 3-year survival rate of patients 

who had clinically curative conversion therapy was 50%. The rates 

exceeded 50% in one report17 and was only 12% in another.19 The 

present finding of a 0% 3-year survival rate in patients who con-

tinued alternative chemotherapy is in line with the result of a prior 

report.19 Despite differences in patients and research and treatment 

methods, present and previously reported survival rates are similar. 

Continued chemotherapy was not useful in increasing survival in 

peritoneal seeding patients, but successful conversion therapy was.

A previous study indicated that radical curability can be 

achieved using gastrectomy and that metastasis can be cured when 

the peritoneal seeding stage is P1.20 Improved prognosis also can 

be expected with gastrectomy when the peritoneal seeding is not 

more severe than P2.21 Induction chemotherapy in 61 patients with 

P3 required additional gastrectomy.17 Removal of the primary tu-

mor may reduce the obstruction, bleeding, perforation, and ascites 

caused by the primary tumor and increase patient comfort.22

In the present study, the median survival time of patients who 

underwent non-curative resection was 18 months, and the 2-year 

survival rate was 37.5%. However, patients who continued chemo-

therapy did not survive to 2 years, and the median survival time 

was 8 months. The difference in survival rates between the non-

curative gastrectomy and continued chemotherapy groups was 

significant. It is necessary to have clear plans for the methods, time 

of response tests, and period of chemotherapy because response to 

chemotherapy is an important variable even though chemotherapy 

is the primary treatment. It is important to judge the possible time 

of radical gastrectomy. The period of palliative chemotherapy for 

gastric patients with peritoneal seeding is thought to vary depend-

ing on the response to chemotherapy. Given the experience of 

the researchers in this study, some patients could have undergone 

gastrectomy after only two chemotherapy cycles because of their 

rapid response to treatment, while others who showed a more 

gradual improvement over the 12-month period could finally un-

dergo the operation. In other studies, the number of chemotherapy 

cycles varied from 2 to 617 depending on the patients, and 3 to 7 

cycles were carried out prior to gastrectomy.23 Patients who showed 

a complete response to chemotherapy experienced long-term 

survival after curative gastrectomy. Patients who showed a partial 

response to chemotherapy also had longer survival rates after non-

curative gastrectomy than after continued chemotherapy. Thus, 

non-curative gastrectomy was helpful in increasing the survival rate 

of patients with peritoneal seeding. The procedure also increases 

the efficacy of chemotherapy by reducing tumor size. There are 

also immunological benefits in terms of lowered body metabolism 

and reduced level of cytokine, the immunosuppressant produced by 

tumors.

Although it is difficult to generalize the results of this study, 

performing gastrectomy actively when feasible is considered ben-

eficial. To improve the prognoses of gastric cancer patients with 

peritoneal seeding, it is important to actively consider gastrectomy, 

depending on the response to induction chemotherapy. Palliative 

gastrectomy was also effective in improving survival. It will be 

necessary to compare the efficacy of continued chemotherapy and 

palliative gastrectomy in a well-designed, prospective, randomized 

clinical study to enable treatment guidance of gastric cancer patients 

with peritoneal seeding.
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