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A b s t r a c t

Background

Patients with gastric cancer frequently develop peritoneal recurrence. New treatment 

strategies, including intraperitoneal chemotherapy, aim at decreasing the risk of 

peritoneal recurrence. The aim of the current study is to identify risk factors for peritoneal 

dissemination after potentially curative treatment in gastric cancer patients. 

Methods

With a systematic search in PubMed and Embase, studies describing peritoneal recurrence 

following curative resection in gastric cancer patients were identified. Pooled odds 

ratios, with corresponding 95% confidence intervals (CI), were calculated for various 

parameters. 

Results

After abstract and full-text selection of 2202 citations, 47 studies were eligible for 

inclusion in meta-analysis, including 18472 patients. Pooled odds ratios were highest for 

serosal invasion (OR: 5.95, 95%-CI 4.28–8.25, P < 0.00001), lymph node involvement 

(OR: 3.82, 95%-CI 2.82–5.16, P < 0.00001), and positive peritoneal cytology (OR: 18.49, 

95%-CI 6.95–49.22, P < 0.00001). The following factors were also associated with 

peritoneal recurrence: vascular invasion (OR: 2.64, 95%-CI 1.92–3.64, P < 0.00001), 

lymphatic invasion (OR: 2.15, 95%-CI 1.33–3.46, P = 0.002), differentiation (OR: 2.33, 

95%-CI 1.79–3.04, P < 0.00001), and female sex (OR: 1.38, 95%-CI 1.15–1.66, P = 

0.0004). Location of the primary tumor was not associated with an increased risk of 

peritoneal recurrence. 

Conclusions 

Positive peritoneal cytology, serosal invasion, and lymph node involvement appear to 

be predictors for peritoneal recurrence following curative resection in gastric cancer 

patients. This information is crucial in designing studies aiming at the timely diagnosing, 

prevention and treatment of peritoneal metastases in gastric cancer.
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B a c k g ro u n d

Even after potentially curative treatment, patients with gastric cancer have a poor 

prognosis. In Europe, the current 5-year relative survival rate patients is approximately 

25%, ranging from 11.9% to 34.5% in different series.1 Perioperative chemotherapy 

has shown to improve survival in patients with resectable gastric cancer and has become 

the standard of care.2,3 Nonetheless, disease recurrence following resection remains a 

prevalent problem. Peritoneal dissemination is the main site of recurrence in patients 

with gastric cancer.4,5 Survival in patients with peritoneal dissemination of gastric cancer 

is extremely poor, and limited to only a few months.6

The role of cytoreductive surgery and perioperative intraperitoneal chemotherapy both 

in patients with manifest peritoneal metastases and primary gastric cancer patients 

at risk for peritoneal dissemination has been studied in numerous studies.7-9 Several 

studies have suggested that in selected patients cytoreductive surgery and hyperthermic 

intraperitoneal chemotherapy (HIPEC) may decrease the rate of peritoneal recurrence 

and improve survival. Knowledge of the risk factors for peritoneal recurrence is crucial 

for in the development of tailored screening programs for early detection and early or 

prophylactic treatment of peritoneal carcinomatosis. This study aims, by performing 

a systemic literature search, to identify risks factors for peritoneal dissemination after 

potentially curative surgery in gastric cancer patients. 

M e t h o d s

A comprehensive search of PubMed and Embase was performed to identify studies 

describing the occurrence of peritoneal carcinomatosis after curative resection of gastric 

cancer. All studies in the English, German or Dutch language published between 1948 

and January 2014 were included. The search queries are available as supplement. All titles 

were independently screened for eligibility by two independent reviewers (HB and EvR) 

and an abstract analysis of all selected titles was carried out to limit accidental exclusion 

of relevant articles. Following abstract selection full-text screening was performed. 

Disputes in the full-text selection were resolved with a discussion and consensus. 

Inclusion criteria were human studies, either retrospective or prospective, describing the 

incidence of metachronous PC following curative treatment of gastric adenocarcinoma. 
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Studies had to describe the exact number of patients treated with curative intent and the 

exact number of patients with peritoneal recurrence. An analysis on clinicopathological 

factors associated with the incidence of peritoneal recurrence had to be presented. 

Curative treatment was defined as complete macroscopic resection of the primary tumor. 

At least ten patients had to be reported in a study to be eligible for inclusion. Studies 

investigating gastrointestinal stromal cell tumors, carcinoid tumors or lymphomas were 

excluded, as were case reports or reviews. Of the selected articles, the references were 

checked for relevant studies missed by the initial search. In case of multiple publications 

of the same patient cohort, the most complete or most recent article was selected. 

From the studies clinicopathological risk factors were identified. Factors presented in 

at least five separate publications were analyzed. The quality of the included studies 

were determined using the Newcastle-Ottowa scale for cohort studies, in which the 

selection process and the ascertainment of the outcome are awarded with stars, with a 

maximum of seven stars.10 Six or seven stars was regarded as high quality, four or five 

stars as intermediate and less than three stars as low quality. Pooled odds ratios (OR) 

and pooled incidence rates, with corresponding 95% confidence intervals (95%-CI), 

were calculated using the Mantel Haenszel methodology and DerSimonian and Laird 

method with random effects, respectively. The extent of heterogeneity is presented using 

I2, in which a higher percentage of I2 reflects more statistical heterogeneity. Analyses 

were performed using Review Manager (Version 5.2. Copenhagen: The Nordic Cochrane 

Centre, The Cochrane Collaboration, 2012). The protocol of this systematic review was 

registered in the PROSPERO database (CRD42014008897).

R e s u l t s

The literature search identified 2202 unique studies, of which after title and abstract 

selection, 495 were eligible for inclusion. Of five selected citations the full-text article 

could not be retrieved (1%). After full-text review, 46 publications were selected for 

inclusion and analysis. Failure to mention either the exact number of patients treated or 

the rate of peritoneal recurrence, appeared the main reason for study exclusion. A flow-

chart of the study is provided in Figure 1. An overview of all included studies is available 

in the supplement. 
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Figure 1, flow diagram

All studies combined represent 18472 curatively treated gastric cancer patients of which 

2310 (12.5%) developed peritoneal recurrence. The pooled incidence of peritoneal 

recurrence in all studies was 14.6% (95%-CI: 12.6 – 16.6). Most studies were performed 

in Japan (N= 22), China (N = 6), Italy (N = 5) or Korea (N = 5), other studies originated 

from USA (N = 2), Brazil (N = 2), Taiwan (N = 2), France (N = 1), Germany (N = 1). The 

median follow-up period in selected studies was 41.5 months with a range of 18 – 108 

months. An overview of all included parameters with respective pooled incidence rates, 

pooled odds ratios and confidence intervals in given in Table 1.
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Table 1, overview of investigated clinicopathological parameters and pooled incidence ratios of 
peritoneal recurrence risk

Parameter Pooled 
incidence 
(%)

95%-CI Pooled 
OR

95%-CI P value

Positive cytology
Negative cytology

64.1
10.2

48.4 – 
5.6 – 

79.8
14.8

18.49
-

6.95 - 49.22
-

< 0.00001
-

Serosal invasion
No serosal invasion

27.3
6.4

23.1 – 
4.8 – 

31.4
8.1

5.95
-

4.28 - 8.25
-

< 0.00001
-

Nodal involvement
No nodal involvement

19.6
3.2

14.5 – 
2.4 – 

24.8 
4.0

3.82
-

2.82 – 5.16
-

< 0.00001
-

Laurén classification:
 Diffuse
 Intestinal

24.2
9.6

15.0 – 
5.4 – 

33.4
13.9

3.06
-

2.05 - 4.57
-

< 0.00001
-

Vascular invasion
No vascular invasion

22.1
9.6

10.3 – 
5.5 – 

33.9
13.7

2.64
-

1.92 – 3.64
-

< 0.00001
-

Undifferentiated
Differentiated

15.2
5.8

10.6 – 
3.7 – 

19.8
7.8

2.42
-

1.94 – 3.02
-

< 0.00001
-

Lymphatic invasion
No lymphatic invasion

16.9
8.0

9.5 – 
4.8 – 

24.3
11.2

2.15
-

1.33 – 3.46
-

0.002
-

Female
Male

18.1
12.1

11.7 – 
7.8 – 

24.4
16.4

1.38
-

1.15 – 1.66
-

0.0004
-

Upper
Middle
Lower

16.6
15.1
15.7

9.4 – 
9.3 – 
9.7 – 

23.8
20.9
21.6

1.10a

-
1.05b

0.89 – 1.36a

-
0.85 – 1.29b

0.37a

-
0.15b

Adjuvant 
chemotherapy
No adjuvant 
chemotherapy

15.6

17.9

7.6 –

9.4 –

23.5

26.4

0.82

-

0.36 – 1.86

-

0.63

-

aUpper versus middle + lower, bLower versus middle + upper 

Cytology

Twelve studies reported on the peritoneal recurrence rates in patients with positive 

peritoneal cytology.11-22 The pooled odds ratio was 18.49 in patients with positive 

peritoneal cytology (95%-CI: 6.95 - 49.22, P < 0.00001, Figure 2). In the analyzed 

studies, the pooled incidence rate of peritoneal recurrence was 64.1% and 10.2% in 

patients with or without positive cytology, respectively (95%-CI: 48.4% - 79.8%, and 

5.6% - 14.8%, respectively). Eleven of the twelve studies showed a significant increased 

rate of peritoneal recurrence in patients with positive cytology.



Risk of peritoneal carcinomatosis in gastric carcinoma

43

3

Figure 2, forest plot of influence of positive peritoneal cytology on peritoneal recurrence risk

Tumor stage

Tumor staging was subject in 24 studies reporting peritoneal recurrence following 

curative resection.15,19,23-44 As shown in Figure 3, patients with serosal invasion (T4 

tumors according to 7th TNM classification) were significantly more at risk of peritoneal 

recurrence compared to patients without serosal invasion (OR: 5.95, 95%-CI 4.28–8.25, 

P < 0.00001). The pooled incidence rate of peritoneal recurrence was 27.3% (95%-CI 

23.1–31.4%) in patients with serosal invasion, compared to 6.4% (95%-CI 4.8–8.1%) 

in patients without serosal invasion. There was a wide variation between studies in the 

recurrence rates for both serosal positive patients (9.4–50%) and in serosal negative 

patients (0.6–37%), resulting in a heterogeneity (I2) of 82%. In only 2 of the 24 studies, 

serosal invasion was not significantly associated with an increased rate of peritoneal 

recurrence.25,41
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Figure 3, forest plot of influence of serosal invasion on peritoneal recurrence risk

 

Nodal stage

Twenty-three studies reported on peritoneal recurrence with a stratification between 

the presence or absence of lymph node metastasis.12,19,25,26,28-30,33,34,36,37,39-43,45-51 The forest 

plot of the association between lymph node metastasis and peritoneal recurrence is 

shown in Figure 4. The pooled odds ratio for peritoneal recurrence was 3.82 in patients 

with lymph node metastasis (95%-CI 2.82–5.16, P < 0.00001, I2 = 62%). The pooled 

incidence rate of peritoneal recurrence in all node positive patients was 19.6% and 

3.2% in node negative patients (95%-CI 14.5–24.8% and 2.4–4.0%, respectively). In 

14 of the 23 studies, node positivity was significantly associated with an increased risk to 

develop peritoneal recurrence.
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Figure 4, forest plot of influence of lymph node involvement on peritoneal recurrence risk

 

Pathology

An increased pooled odds for the development of peritoneal recurrence was found 

for the presence of vascular invasion (OR: 2.64, 95%-CI 1.92–3.64, P < 0.00001, I2 = 

14%) and lymphatic invasion (OR: 2.15, 95%-CI 1.33–3.46, P = 0.002, I2 = 65%). In 

the Laurén classification, patients with diffuse type gastric cancer had an odds of 3.06 

(95%-CI 2.05–4.57, P < 0.00001, I² = 79%) compared to intestinal type gastric cancer. 

A comparison was made between undifferentiated and differentiated cell types. Well 

or moderate differentiated carcinoma was classified as differentiated type, and poor, 

signet or mucinous carcinoma was classified as undifferentiated type. Patients with 

undifferentiated tumors had a significant higher pooled odds of 2.42 (95%-CI 1.94–

3.02, P < 0.00001, I2 = 21%) compared to differentiated tumors. The forest plots of the 

pathological parameters are available as supplement. 
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Gender

Fourteen studies were identified describing the impact of patients’ gender on the risk 

of peritoneal recurrence.12,23,26-28,34,44,45,49-54 The pooled odds ratio was 1.38 (95%-CI 

1.15–1.66, P = 0.0004, Figure 5) for female patients. The pooled incidence rate of PC 

was 18.1% for female (95%-CI 11.7–24.4%) and 12.1% for male patients (95%-CI 

7.8–16.4%). 

Figure 5, forest plot of influence of sex on peritoneal recurrence risk

 

Location of the primary tumor

For the influence of the anatomic location of the primary tumor on peritoneal recurrence 

two separate analyses were performed, including 11 studies.12,19,23,27,28,41,43,45,48,53,55 Patients 

with tumors located in the upper part of the stomach were compared to patients with 

the primary tumor located in the middle or lower part of the stomach. Additionally, a 

comparison was made between patients with a tumor in the upper or middle part of the 

stomach compared to patients with the tumor located in the lower part of the stomach. 

No significant difference was seen in the odds for the development of peritoneal 

recurrence. The pooled odds ratio in the comparison between upper versus middle and 

lower was 1.10 (95%-CI 0.89–1.36, P = 0.37, I2 = 9%) and in the comparison between 

lower versus middle and upper location of the tumors the pooled odds was 1.05 (95%-

CI 0.85–1.29, P = 0.15, I2 = 32%). The forest plots of the comparisons are available 

as supplement. Only two individual studies showed a significant difference in risk of 
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peritoneal recurrence in relation to the location of the primary tumor, with a higher rate 

of peritoneal recurrence in the patients with a tumor located in the upper or middle 

part of the stomach.53,55 The pooled incidence rate was 15.7% (95%-CI 9.7–21.6%) in 

tumors located in the lower part, 16.6% (95%-CI 9.4–23.8%) in tumor located in the 

upper part of the stomach, and 15.1% (95%-CI 9.3–20.9%) for tumors located in the 

middle part of the stomach.

Adjuvant chemotherapy

Five studies reported the use of adjuvant chemotherapy in relation to the occurrence of 

peritoneal recurrence. Both within studies and between studies there was a wide range 

of chemotherapeutic regimens; most regimes were based on fluoropyrimidine, platinum 

agents, mitomycin or a combination of these. The pooled odds ratio between patients 

with or without adjuvant chemotherapy did not show any difference in the occurrence of 

peritoneal recurrence (OR: 0.82, 95%-CI 0.36–1.86, P = 0.63). The pooled incidence rate 

was 15.6% (95%-CI 7.6–23.5%) and 17.9% (95%-CI 9.4–26.4%) in patients receiving 

adjuvant chemotherapy or no adjuvant chemotherapy, respectively.

D i s c u s s i o n

In this study, we present systemically gathered data from the literature on clinico-

pathological risk factors for peritoneal recurrence following curative resection in gastric 

cancer patients. The most important risk factors for peritoneal recurrence were: positive 

peritoneal cytology, serosal invasion of the tumor, and lymph node involvement. 

Lymphatic invasion, vascular invasion, differentiation, Laurén classification and gender 

were shown to be less predictive for the development of peritoneal metastases. Location 

was of no influence on the risk of peritoneal carcinomatosis following curative resection.

Free intraperitoneal cancer cells, which are believed to shed from the primary tumor after 

serosal invasion, are assumed to be the most important contributors to the development 

of peritoneal recurrence. This paradigm is substantiated by the results presented in our 

study, as positive peritoneal cytology and serosal invasion were strongest correlated 

to peritoneal recurrence. Lymph node involvement was also significantly associated 

with peritoneal recurrence, which suggests that other forms of dissemination, apart 

from the transgastric shedding of cancer cells, may play a role in the development of 
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peritoneal recurrence. Possibly dissection of lymphatic vessels at operation may lead to 

intraperitoneal spread of free cancer cells. 

In our study, female gastric cancer patients had an increased risk of peritoneal recurrence 

compared to male patients (OR: 1.38, 95%-CI 1.15–1.66, P = 0.0004). A gender 

influence on incidence, prevalence of synchronous peritoneal metastasis, and prognosis 

in gastric cancer patients has previously been described in multiple studies.56-58 In several 

studies, estrogen has shown to be protective for gastric cancer57. However, differences 

in diet, medication and occupational exposure may partly explain the gender difference 

in gastric cancer incidence. Future research should elucidate more on the influence of 

gender, and possible underlying sex hormones, in the specific metastatic patterns of 

gastric cancer patients. 

Perioperative chemotherapy has shown to increase the overall survival in patients with 

resectable gastric cancer.59 There is currently limited evidence regarding the effect of 

chemotherapy on the prevention of peritoneal recurrence. Adjuvant chemotherapy did 

not show a significant decrease in the occurrence of peritoneal recurrence following 

curative resection, which suggests that systemic chemotherapy has a limited penetration 

and benefit on cancer cell located in the peritoneal cavity. Possibly, the paradigm that 

peritoneal carcinomatosis results from transgastric shedding of free intraperitoneal 

cancer cells, may partly explain the limited effect of systemic chemotherapy in peritoneal 

carcinomatosis. However, these in results showed be interpreted with great caution, 

as there was great heterogeneity among the chemotherapeutic regimes used in the 

different studies, while patient selection also may have markedly affected the results. 

Furthermore, this study was not aimed at investigating the influence of adjuvant 

chemotherapy on peritoneal recurrence.

The mechanism of the development of peritoneal metastasis in gastric cancer patients 

is believed to be influenced by several other factors which were not investigated in the 

current study. For instance, intraoperative damage to the peritoneal surface, which is 

associated with specific immune responses, may promote adhesions and growth of free 

intraperitoneal tumor cells. This immune response may be influenced by perioperative 

stress and medication. Furthermore, also gene expression profiles are considered to play 

a role in the development of peritoneal recurrence in gastric cancer patients.41,60 Future 

research on genomic predictors for the different recurrence patterns may possibly result 

in a more accurate individual prediction of peritoneal recurrence.
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Unfortunately it was not possible in our study to perform multivariate analyses and 

to give definite conclusions on the independent magnitude of the presented risk 

factors. Multivariate analysis requires individual patient data. Because of the significant 

heterogeneity in patient selection, treatment, follow-up and outcome between the 

different studies multivariate analysis was considered not appropriate. 

Only one of the included studies used reoperation to determine the presence of peritoneal 

recurrence.25 Second-look surgery is required to accurately determine peritoneal 

recurrence, as regular imaging techniques are insufficient to diagnose the presence of 

small peritoneal metastases accurately, as frequently only large peritoneal nodules or 

the sequelae of peritoneal carcinomatosis (e.g. ascites) are detected by imaging.61 As a 

consequence, the actual peritoneal recurrence rates in the studies included in our review 

will probably have been higher than presently reported. Within each study, detection of 

peritoneal recurrence was performed uniformly; therefore the calculated odds ratios are 

valid and can be considered the true representation of the increased odds of peritoneal 

recurrence.

Although palliative systemic chemotherapy is increasingly applied in patients with 

peritoneal carcinomatosis of gastric cancer, the beneficial effect on survival in these 

patients remains questionable, and survival with only systemic chemotherapy rarely 

exceeds one year.6 The limited benefit of palliative chemotherapy in patients with 

peritoneal carcinomatosis supports the idea that systemic administration of chemotherapy 

has a poor penetration in the peritoneal cavity. This suggests further research should be 

focus on alternative administration routes of chemotherapy, such as HIPEC. The poor 

survival of patients with peritoneal recurrence warrants improvements in prevention, 

timely diagnosis and treatment. A study of Inoue et al. in 21 gastric cancer patients 

with peritoneal metastasis or positive peritoneal cytology has shown that second-look 

laparoscopy is feasible and can be performed safely.62 The efficacy and applicability of this 

follow-up strategy is currently unknown. Intraperitoneal chemotherapy in the treatment 

of peritoneal carcinomatosis of various malignancies is generally most successful in limited 

disease, without distant metastases, in which a macroscopic complete cytoreduction can 

be performed. This substantiates the need for accurate prediction of peritoneal recurrence 

in patients with gastric cancer, as early treatment may result in an improved long-term 

outcome. Several studies have suggested beneficial effects of adjuvant intraperitoneal 

chemotherapy in gastric cancer patients at risk of peritoneal recurrence.63
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A majority of studies included in our analysis originated from Asian countries (74%). 

Other authors have addressed the issue that the prevalence, treatment and prognosis 

of gastric cancer show significant regional differences, especially when comparing Asian 

with Western populations.64 The regional differences may partly be explained by the 

early stage of diagnosis and more aggressive surgical approach. However, biological 

differences, such as different genetic polymorphisms, may play a role.65 For instance, 

interleukin-10 polymorphisms, of which are associated with the outcome in gastric 

cancer patients, has shown to have a significant race-variation.66

In conclusion, positive peritoneal cytology, serosal invasion and lymph node involvement 

appear to be the strongest predictors for peritoneal recurrence following curative 

resection in gastric cancer patients. This information is valuable when designing studies 

aimed at prevention, early detection, and treatment of peritoneal metastases of gastric 

cancer. The high rate of peritoneal recurrence in certain groups of gastric cancer patients 

warrants further research aimed at the multimodality treatment of peritoneal metastases 

in these patients.
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S u p p l e m e n t a r y  m a t e r i a l

PubMed search query:

((((((“Peritoneal Neoplasms”[Mesh]) OR ((((“Peritoneum”[Mesh]) OR peritone*[Title/

Abstract])) AND ((“Neoplasms”[Mesh:NoExp]) OR ((cancer OR carcinoma* OR tumor* 

OR tumour* OR neoplasm*[Title/Abstract])))))) AND ((“Stomach Neoplasms”[Mesh]) 

OR ((((“Neoplasms”[Mesh:NoExp]) OR ((cancer OR carcinoma* OR tumor* OR 

tumour* OR neoplasm*[Title/Abstract])))) AND ((stomach OR gastric[Title/Abstract]))))) 

AND ((((“Neoplasm Metastasis”[Mesh]) OR “Neoplasms, Second Primary”[Mesh])) 

OR metastas*[Title/Abstract]))) AND ((english[Language] OR german[Language] OR 

dutch[Language]))

Embase search query:

(‘stomach’/exp OR stomach AND (‘cancer’/exp OR cancer)) OR (gastric AND (‘cancer’/exp 

OR cancer)) OR (‘stomach tumor’/exp) AND (‘peritoneum metastasis’/exp) OR (‘stomach’/

exp OR stomach AND (‘cancer’/exp OR cancer)) OR (gastric AND (‘cancer’/exp OR 

cancer)) OR (‘stomach tumor’/exp) AND (‘metastasis’/de) OR (secondary AND (‘cancer’/

exp OR cancer)) AND (‘peritoneum cancer’/exp) OR (‘peritoneum’/exp OR peritone*) 

AND (‘carcinoma’/exp OR carcinoma OR ‘carcinomatosis’/exp OR carcinomatosis) OR 

(‘cancer’/exp OR cancer)

Supplementary table 1, included studies

Author Year Country N 
curative

N PC Treatment
period

Follow-up
(months)

Stars

Abe S 1995 Japan 94 17 1979-1992 NR 5

Aoyagi K 2005 Japan 40 10 1990-2000 NR 2

Chou HH 2013 Taiwan 448 28 1994-2006 79 7

Deng J 2012 China 456 120 1997-2003 54 6

Fanelli MF 2009 Brazil 162 23 1994-2004 NR 5

Guadagni S 1997 Italy 172 4 1974-1987 84 5

Gunderson LL 1982 USA 105 44 1949-1971 NR 3

Gunji Y 2003 Japan 305 3 1987-1997 108 5

Honore C 2013 France 424 81 1997-2010 54 5

Huang B 2013 China 685 137 1980-2006 30 6

Huang KH 2009 Taiwan 372 26 1988-2005 31 6

Ito H 2011 Japan 327 2 2001-2010 31 6
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Author Year Country N 
curative

N PC Treatment
period

Follow-up
(months)

Stars

Kamei T 2009 Japan 146 29 1992-2003 92 6

Katai H 1994 Japan 1976 304 1967-1986 NR 4

Kobayashi O 2006 Japan 216 46 1988-2002 19 2

Kodera Y 1998 Japan 131 8 NR 18 5

Kunisaki C 2004 Japan 297 37 1985-1999 70 4

Kunisaki C 2006 Japan 733 26 1975-1997 67 4

Lee HJ 2003 Korea 1452 4 1986-1995 58 5

Lee IS 2013 Korea 424 25 2003-2005 63 5

Lee J 2013 Korea 528 11 2004-2011 24 4

Lee, JH 2013 Korea 805 144 2003-2009 42 3

Li F 2013 China 528 32 1997-2000 NR 6

Li JK 2005 China 64 19 1995-1997 39 3

Maehara Y 1995 Japan 323 64 1965-1987 114 4

Maehara Y 1996 Japan 1107 104 1965-1987 144 5

Manzoni G 2006 Italy 168 16 1992-2002 64 7

Marrelli D 2002 Italy 412 72 1988-1995 42 5

Muratore A 2009 Italy 200 25 2000-2006 42 5

Nakajima T 1978 Japan 430 67 1961-1966 120 6

Nekarda H 1999 Germany 118 18 1987-1990 64 5

Nishiyama M 1995 Japan 118 14 NR NR 6

Ribeiro Jr U 1998 Brazil 17 3 1991-1992 60 2

Roviello F 2003 Italy 441 77 1988-1996 48 5

Schwarz RE 2002 USA 73 19 1990-2000 30 5

Song J 2010 Korea 1417 16 1998-2005 41 6

Sun Z 2011 China 1250 347 1986-2008 32 6

Takeno A 2010 Japan 56 18 2003-2006 34 2

Tanaka A 1994 Japan 207 65 1982-1989 NR 1

Tateishi M 1995 Japan 602 50 1980-1989 NR 4

Tokuda K 2003 Japan 136 16 1997-1999 27 3

Ueno H 2003 Japan 78 13 1998-2001 30 2

Wakatsuki K 2009 Japan 52 14 1990-2007 18 2

Yokoyama T 2011 Japan 86 8 2000-2008 72 5

Yonemura Y 2001 Japan 152 48 1996-1999 29 2

Zhu GL 2012 China 139 56 1980-2009 NR 4
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