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Summary We prospectively investigated the prognostic significance of free peritoneal tumour cells (FPTC) in a series of 118 patients with
completely resected gastric carcinoma. Immunocytochemistry with the monoclonal antibody Ber-Ep4 was performed on cytospins from
intraoperative peritoneal lavage specimens. Twenty-three patients (20%) had FPTC which was significantly correlated with pT and pN
categories, stage, tumour size, lymphatic invasion, Laurèn and WHO classifications and perigastric adipose tissue metastases. The median
survival time for all FPTC positive compared with negative patients was significantly shorter (11 compared with > 72 months), with estimated
5-year survival rates of 8% vs. 60%. None of the patients with FPTC had an early gastric cancer. In advanced tumour subgroups without and
with serosal invasion (n = 59 and 35), there were 19% and 34% with FPTC. Multivariate survival analysis showed nodal status, FPTC,
mesenteric lymphangiosis, and lymph node metastasis to the compartment III to be independent prognostic factors with relative risks of 6.6,
4.5, 2.9 and 2.2 respectively. Recurrent disease occurred in 91% of FPTC-positive and in 38% of FPTC-negative patients. FPTC had a
positive predictive value of 91% and a specificity of 97% for tumour recurrence. FPTC is a strong negative, independent prognostic indicator
for survival in gastric carcinoma.
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Table 1 Free peritoneal tumour cells (FPTC) compared with TNM category

Variable Patients FPTC

n (%) Negative Positive Positive P-value
n n %

Tumour (pT)
T1 24 (20) 24 0 –

Mucosa 10 (8) 10 0 –
Submucosa 14 (12) 14 0 –

T2 59 (50) 48 11 (19)
Muscularis 25 (21) 22 3 (12)
Subserosa 20 (17) 14 6 (30)
Fat tissue 14 (12) 12 2 (14)

T3 22 (19) 13 9 (41)

T4 13 (11) 10 3 (23) 0.006a

Nodes (pN)
N0 49 (41) 46 3 (6)
N1 16 (14) 13 3 (19)
N2 53 (45) 36 17 (32) 0.004

Metastasis (pM)
M0 105 (89) 86 19 (18)
M1 (lymph) 13 (11) 9 4 (31) n.s.

Statistical analysis: chi-squared test; n.s. = not significant (P > 0.05); aT1/T2/T3/T4; staging of tumour according UICC, 1987 and
recommendations of UICC supplement 1993.

Table 2 Free peritoneal tumour cells (FPTC) compared with stage

Stage Category Patients FPTC
pTNM

n (%) Negative Positive Postive
n n (%)

IA pT1 N0 M0 23 (19) 23 0 –

IB pT1 N2 M0 – – – – –
pT2 N0 M0 22 (19) 20 2 (9)

II pT1 N2 M0 1 (1) 1 0 –
pT2 N1 M0 11 (10) 9 2 (18)
pT3 N0 M0 4 (3) 3 1 (25)

IIIA pT2 N2 M0 22 (19) 17 5 (23)
pT3 N1 M0 4 (3) 3 1 (25)
pT4 N0 M0 – – – – –

IIIB pT3 N2 M0 12 (10) 6 6 (50)
pT4 N1 M0 1 (1) 1 0 –

IV pT4 N2 M0 5 (4) 3 2 (40)
pT1–4 N1–2 M1 13 (11) 9 4 (31)

Statistical analysis: chi-squared test; P = 0.009: IA/IB/II/IIIA/IIIB/IV; staging of tumour according to UICC, 1987.
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Figure 1 Kaplan–Meier curves (A) FPTC vs. overall survival for the 118
completely resected (R0) gastric carcinoma patients and (B) survival curves
divided according to pT category. (A) Of the 95 patients negative for FPTC,
36 died during the study period, resulting in a predicted 5-year survival
probability of 60%. Of the 23 FPTC-positive patients, 21 died during the
same period for a predicted 5-year survival probability of 8%. The differences
in survival for the FPTC-positive and FPTC-negative groups were statistically
significant (P = 0.0001). The dotted lines correspond to the 95% confidence
intervals. (B) None of the pT1 (early gastric carcinoma) cases had FPTC.
Within the pT2 category (no histological serosal tumour involvement), the
difference in survival between the FPTC-negative and FPTC-positive cases
was statistically significant (P = 0.02). The same was true for the cases with
histological serosal tumour involvement (pT3,4) (P = 0.001). For the FPTC-
negative subgroup (pT2 FPTC – and pT3,4 FPTC–), survival for the
subgroups with or without serosal tumour involvement was not statistically
different. This was also true for the FPTC-positive groups, although a
tendency (P = 0.09) towards a difference in survival was seen comparing
cases with or without serosal tumour involvement
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
         




         
     



Staging and pathological data

       

   




     

        



Follow-up data

       
       


      


      
      
        

         

         
        
    


         

         
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Table 3 Free peritoneal tumour cells compared with histopathology

Variable Patients

n (%)

WHO classification
Tubular 60 (51)
Papillary 7 (6)
Mucinous 2 (2)
Signet ring cell 32 (27)
Undifferentiated 17 (14)

Laurèn classification
Intestinal type 65 (55)
Nonintestinal type 53 (45)

Grade
G1,2 31 (27)
G3 70 (59)
G4 17 (14)

Primary tumour
lymphatic invasion
No 81 (69)
Yes 37 (31)

Perigastric adipose
tissue lymphatic
invasion
No 103 (87)
Yes 15 (13)

Perigastric adipose
tissue metastasis
No 112 (95)
Yes 6 (5)

Perineural invasion
No 110 (93)
Yes 8 (7)

Angioinvasion
No 114 (97)
Yes 4 (3)

   P       
        
         
       




Rate of FPTC
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

    
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
         


         
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FPTC

Negative Positive Positive P-value
n n (%)

52 8 (13)
5 2 (29)
2 0 –
24 8 (25)
12 5 (29) n.s.

57 8 (12)
38 15 (28) 0.03

30 1 (3)
52 18 (26)
13 4 (24) n.s.

70 11 (14)
25 12 (32) 0.02

83 20 (19)
12 3 (20) n.s.

93 19 (17)
2 4 (67) 0.003

88 22 (20)
7 1 (13) n.s.

92 22 (19)
3 1 (25) n.s.
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Table 4 Multivariate survival analysis (Cox regression model) with grouped variables found to be significant by univariate analysis

Variable Category Univariate analysis Multivariate analysis Confidence interval
P-value*

P-value* Relative risk

Tumour (pT)* T1,2/T3,4 0.001 n.s. – –
Nodes (pN) N0/N1,2 < 0.0001 0.001 6.63 2.30–19.11
Metastasis [pM (lymph)] M0/M1 0.002 0.037 2.20 1.05–4.64
Laurèn classification Intestinal/ 0.05 n.s. – –

non-intestinal
Primary tumour Yes/no < 0.0001 n.s. – –

lymphatic invasion
Perigastric adipose tissue Yes/no 0.002 0.004 2.86 1.41–5.79

lymphatic invasion
Perigastric adipose tissue Yes/no 0.0001 n.s. – –

metastasis
FPTC Negative/positive < 0.0001 < 0.0001 4.48 2.34–8.57

*n.s, not significant (P > 0.05).



Comparison to TNM category (Table 1)



        
   
       
        
          

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        
        

      



Comparison to stage (Table 2)

         

          
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Survival analysis
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          


         
       
       

 
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Table 5 Comparison of FPTC with year of death and location of relapse

Year of death: Year 1 Year 2 Year 3 Year 4

Location Patients FPTC – FPTC + FPTC – FPTC + FPTC – FPTC + FPTC – FPTC +
n (%) n = 12 n = 14 n = 11 n = 3 n = 7 n = 4 n = 65 n = 2

Relapse 57 (48) [24 (42%)] [12 (21%)] [11 (19%)] [10 (17%)]

Peritoneal 18 (32) 1 8 3 1 2 1 2 –
carcinosis

Lymph node 13 (23) 3 2 3 1 2 – 2 –
metastasis

Distant 18 (32) 4 4 2 1 1 3 3 –
metastasis

Extraluminal 5 (9) 1 – – – 1 – 3 –
relapse

Intraluminal 3 (5) 1 – 1 – 1 – – –
relapse

No relapse 61 (52) 2a – 2a – – – 52 + 3a 2

aDeath of other causes.
    



         

      

          


Univariate and multivariate Cox analysis (Table 4)


         
      

       
         
     




         
        
      


 
       
       



FPTC and recurrence pattern


           



       
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        
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FPTC: frequency, conventional cytology
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



     
         
         
          

   


             
         




      



          
     


       






    

     
    

        



          



FPTC: immunocytology
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Correlation of FPTC with histopathological features
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