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Background: Positive peritoneal cytology has impact on prognosis of several intra-abdominal malignancies. There was no consensus 
on whether we should routinely perform peritoneal cytology in operated-colorectal cancer patients because previous studies 
showed very low yield.

Objective: The present study was conducted to investigate the incidence of free cancer cells in the peritoneal lavage cytology of 
patients underwent curative resection for colorectal cancer.

Materials and Methods: Between January 2006 and December 2012, intraoperative peritoneal lavage cytology was performed in 
275 patients underwent curative resection for colorectal cancer. Immediately after exploration of abdomen, 100 ml of normal saline 
solution was instilled into peritoneal cavity over the tumor site. Peritoneal lavage was then aspirated and sent for cytological 
examination.

Results: Six (2.18%) of the 275 specimens examined were found to have positive peritoneal lavage cytology. Demographic variables, 
site of tumor, degree of differentiation, mucinous component, perineural invasion, angiolymphatic invasion, depth of tumor 
penetration, staging, and level of serum CEA were found not to affect the incidence of free cancer cells. Positive nodal status was 
the only factor found to be associated with incidence of positive peritoneal cytology (p = 0.04).

Conclusion: Our study demonstrates low incidence of positive free colorectal cancer cell in lavage ϐluid obtained before resection 
in patients that underwent curative intent resection for colorectal cancer. The factor associated with positive peritoneal cytology 
is lymph node involvement.

Keywords: Free colorectal cancer cell, Peritoneal lavage cytology, Colorectal cancer

J Med Assoc Thai 2018; 101 (2): 203-8
Website: http://www.jmatonline.com

Correspondence to:
Suwanthanma W. Department of Surgery, Faculty of Medicine, 
Ramathibodi Hospital, Mahidol University 270 Rama VI Road, 
Ratchathewi, Bangkok 10400, Thailand.
Phone: +66-2-2011315, Fax: +66-2-2011316
Email: weerapat.suw@mahidol.ac.th

Original Article

How to cite this article: Suwanthanma W, Euanorasetr C, Lertsithichai P, Pongtippan A, Sirachainan E, Poprom N. Incidence of free colorectal cancer 
cells in peritoneal cavity and correlation with clinicopathologic variables: an analysis of 275 patients undergoing curative intent resection for 
colorectal cancer. J Med Assoc Thai 2018;101:203-8.

Complete removal of colorectal cancer is the most 
effective treatment for colorectal cancer. However, 
20% to 45% of patients will eventually have the tumor 
spreading at the tumor bed or outside its primary 
origin(1). Liver, lung, pelvis, and peritoneum are the 
most common sites of recurrence and metastasis. 
Various clinical, biological, and pathological features 
appear to relate to the prognosis of colorectal 
carcinoma, and these prognostic factors are used for 

prognostic classification in the Dukes staging and       
the TNM classification(2).

Several published reports showed that peritoneal 
cytology is useful for predicting the prognosis of 
gastric(3-8), pancreatic(9), and gynecologic malig-
nancies(10,11). Recently, studies that analyzed the 
incidence of free colorectal cancer cells in peritoneal 
cavity at the time of surgery have been done. While 
the positive yield was quite low, they showed some 
prognostic significance(10-15).

For this reason, we intended to evaluate the 
incidence of free colorectal cancer cell in peritoneal 
cavity at the time of surgery in the Thai colorectal 
cancer patients. Additionally, we identify specific 
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clinicopathologic features that could predict its 
presence in the present study.

Materials and Methods
Patients

We conducted the study between January 2006 
and December 2012. The Institutional Review Board 
approved for the study. Inclusion criteria were Thai 
patient with operable colorectal cancer, age 15 years 
and older, stable hemodynamic, and no emergency 
conditions such as bleeding or obstruction. The 
exclusion criteria were patients younger than 15 years, 
unresectable tumor, distant metastases, unstable 
hemodynamic, previous neoadjuvant therapy, no 
resection, and pregnancy. Four hundred fifty-four    
Thai patients with colorectal cancer that underwent 
resection at our institution were included in the    
present study.

For the sample size were used in this study, we 
collected all patients diagnosed as operable colorectal 
cancer between January 2006 and December 2012 
according to inclusion criteria.

Sixty-four patients were excluded from the study 
because intraoperative peritoneal washing was not 
performed, 76 patients because of distant metastases 
and/or recurrence, 17 patients because of having 
received neoadjuvant therapy, and 17 patients because 
of the lack of resection, leaving 275 patients included 
for analysis.

Cytology specimens from intraperitoneal lavage 
were prospectively collected from 275 Thai patients 
with colorectal cancer. No neoadjuvant therapy was 
provided to any patient. All patients underwent open 
curative oncologic resection performed by two colo-
rectal surgeons. There was no postoperative mortality.

The method of cytology collection was 
standardized as follow, immediately after opening      
the peritoneal cavity, one hundred milliliters of sterile 
normal saline solution was poured into the peritoneal 
cavity over the tumor site. The patient was raised head 
up and the peritoneal washing fluid collected in the 
pelvic cul-de-sac was aspirated until reaching the 
volume of at least 50 ml. If ascites were present, the 
ascites were removed at the same volume. The 
peritoneal washing was sent for examination by an 
experienced and well-trained cytologist at Ramathibodi 
Hospital. After finishing specimen collection, surgeons 
continued the operation until completion.

A positive result was defined as detection of free 
tumor cells in the lavage fluid by conventional cytology 
methods.

Clinicopathologic variables such as age, gender, 
tumor site, cell type, depth of tumor invasion, nodal 
involvement, tumor differentiation, angiolymphatic 
invasion, perineural invasion, and operation performed 
were analyzed for association with the results of peri-
toneal lavage cytology using t-test ranked, and Fisher’s 
exact test as appropriate. Associations were considered 
significant if p-value was 0.05 or less. Stata program 
version 14 was used to perform the analysis.

Results
Among the 275 patients studied, intraperitoneal 

free cancer cells were found in six patients (2.18%). 
The demographic variables of patients were shown in 

Table 1. Clinicopathologic variables of patients

Variable Data (total = 275)

Age, n (%)

<40 years
≥40 years

  8 (2.91)
267 (97.09)

Sex, n (%)

Male
Female

131 (47.64)
144 (52.40)

T stage, n (%)

T1
T2
T3
T4
Unknown

10 (3.64)
  50 (18.20)
194 (70.55)

20 (7.30)
  1 (0.40)

N stage, n (%)

N0
N1
N2

148 (53.82)
  66 (24.00)
  61 (22.20)

Number of lymph node harvested, mean ± SD 20.15±9.90

M stage, n (%)

M0
M1

274 (99.64)
  1 (0.36)

AJCC stage, n (%)

1
2
3
4

  49 (17.82)
  98 (35.64)
128 (46.55)

  0 (0.00)

Site, n (%)

Colon
Rectum

162 (58.91)
113 (41.10)

Operation, n (%)

Right colectomy
Left colectomy
Sigmoidectomy
Anterior/low anterior resection
APR

  95 (34.55)
18 (6.55)

  43 (15.64)
103 (37.45)

16 (5.82)

Preoperative serum CEA (ng/ml), n (%)

Normal
High (>4.6 ng/ml)

143 (52.00)
131 (47.64)

AJCC = American Joint Committee on Cancer; APR = abdominoperineal 
resection; CEA = carcinoembryonic antigen
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Table 1. The results of univariate analysis of potential 
prognostic variables are shown in Table 2.

The majority of the patients were older than 60 
years. The most common tumor location was in the 
colon (58.9%). One-hundred ninety-four patients 

(70.65%) had T3 tumor. The average number of lymph 
nodes harvested was 20.1 nodes (18.9 to 21.3 nodes). 
Fifty-three percent of patients had negative nodal 
status. Most of our patients (46.5%) had stage III cancer 
according to the American Joint Committee on Cancer 

Table 2. Incidence of positive cytology and correlation analysis

Variable Positive cytology
(n = 6)

95% conϐidence interval Negative cytology
(n = 269)

95% conϐidence interval p-value

Age (year), n (%)  2.00 to 2.00 1.95 to 1.99 0.67

<40
≥40

       0 (0.00)
       6 (100)

  8 (2.97)
261 (97.03)

Age (year), mean ± SD 67.33±15.77  50.78 to 83.88 64.93±12.05 63.48 to 66.38 0.63

Sex, n (%)  0.79 to 1.88 1.47 to 1.59 0.43

Male
Female

4 (66.67)
2 (33.33)

127 (47.21)
142 (52.79)

Site, n (%)  1.12 to 2.21 1.35 to 1.46 0.20

Colon
Rectum

2 (33.33)
4 (66.67)

160 (59.48)
109 (40.52)

Serosal invasion, n (%)  2.00 to 2.00 1.94 to 1.98 0.61

Present
Absent

       0 (0.00)
       6 (100)

11 (4.10)
258 (95.91)

T stage, n (%)  2.12 to 3.21 2.75 to 2.90 0.83

T1
T2
T3
T4
Unknown

       0 (0.00)
2 (33.33)
4 (66.67)

       0 (0.00)
       0 (0.00)

10 (3.72)
  48 (17.84)
190 (70.63)

20 (7.43)
  1 (0.37)

N stage, n (%)  1.34 to 2.66 1.59 to 1.77 0.04

N0
N1
N2

1 (16.67)
4 (66.67)
1 (16.67)

147 (54.65)
  62 (23.10)
  60 (22.30)

M stage, n (%)  1.00 to 1.00 1.00 to 1.01 0.88

M0
M1

       6 (100)
       0 (0.00)

268 (99.63)
  1 (0.37)

AJCC stage, n (%)  1.81 to 3.52 2.19 to 2.37 0.14

1
2
3

1 (16.67)
       0 (0.00)

5 (83.33)

  48 (17.84)
  98 (36.43)
123 (45.72)

Degree of differentiation, n (%)  0.74 to 1.60 1.02 to 1.10 0.08

Well or moderately 
Poorly
Not reported

5 (83.33)
1 (16.67)

       0 (0.00)

258 (95.91)
  6 (2.23)
  5 (1.86)

Mucinous characteristics, n (%)  1.00 to 1.00 1.00 to 1.02 0.83

Present
Absent

       6 (100)
       0 (0.00)

267 (99.26)
  2 (0.74)

Angiolymphatic invasion, n (%)  1.13 to 3.20 2.21 to 2.41 0.90

Present
Absent
Not reported

2 (33.33)
1 (16.67)
3 (50.00)

  67 (24.91)
  51 (18.96)
151 (56.13)

Perineural invasion, n (%)  1.62 to 3.38 2.70 to 2.83 0.52

Present
Absent 
Not reported

1 (16.67)
1 (16.67)
4 (66.67)

17 (6.32)
  30 (11.15)
222 (82.53)

Serum CEA, mean ± SD 17.41±26.99 -10.92 to 45.74 13.02±34.82   8.84 to 17.20 0.76

AJCC = American Joint Committee on Cancer; CEA = carcinoembryonic antigen
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[AJCC] staging system.
The demographic variables including gender, age, 

and sex were not associated with peritoneal lavage 
cytology. In addition, tumor depth of penetration,  
tumor location, serosal invasion, AJCC stage, degree 
of differentiation, presence or absence of mucinous 
characteristics, presence or absence of angiolymphatic 
invasion, presence or absence of perineural invasion, 
and level of serum carcinoembryonic antigen [CEA] 
were not significantly related to positive peritoneal 
lavage cytology.

Lymph node involvement (overall 46.2%) was 
found to be significantly related to positive peritoneal 
lavage cytology. This association was statistically 
significant (p = 0.04).

Discussion
Peritoneal metastasis in colorectal cancer          

occurs in 25% to 35% of patients(16,17). Mechanisms   
of peritoneal metastasis include a cascade of tumor 
cells shedding from primary tumor, cell adhesion to 
peritoneal surface, and eventually invasion into the 
peritoneum and lymphatic channels(18). Peritoneal 
lavage is a useful tool for staging in gastric(3-8), 

pancreatic(9) and gynecologic malignancies(10,11). It also 
has a prognostic significance(10-15). However, the role 
of peritoneal cytology in colorectal cancer has not been 
well-established. Identifying patients who are at risk 
for developing peritoneal metastasis may help early 
detection and selection of appropriate treatment. It may 
also provide prognostic information for physicians.

Previous studies reported on the incidence of 
positive peritoneal lavage cytology (Table 3). The 
present study found a positive lavage cytology rate     
of 2.18%, which was comparable to other studies that 
used conventional cytology method (2.2% to 26.3%).

Numerous factors have been reported to be 
associated with positive peritoneal lavage (Table 4). 
Overall, factors most commonly associated with positive 
peritoneal lavage were depth of tumor invasion (three 
studies) and lymph node metastasis (two studies). In 
our study, the factor associated with positive peritoneal 
lavage was positive lymph nodes (p = 0.04).

The wide range of incidence of positive peritoneal 
lavage may reflect the difficulty in comparing studies 
with different methods of peritoneal lavage. The volume 
of lavage fluid used ranged from 50 to 2,000 ml.     
There was one study using Ringers Lactate solution 

Table 3. Incidence of positive lavage cytology in studies using conventional cytology method, which included only patients underwent 
curative resection for colorectal cancer

Study Year n Lavage ϐluid Timing of specimen retrieval 
(relative to resection)

Incidence of positive cytology 
(%)

Wind et al.(19) 1999   88 50 ml 0.9% NaCl Before 28.0

Bosch et al.(14) 2003   53 700 ml Ringers lactate Before and after 18.8

Yamamoto et al.(2) 2003 189 50 ml 0.9% NaCl Before   5.8

Kanellos et al.(10) 2006 110 100 ml 0.9% NaCl Before 26.3

Katoh et al.(20) 2009 226 100 ml 0.9% NaCl Before 14.6

Nishikawa et al.(21) 2009 410 200 ml 0.9% NaCl Before   7.6

Noura et al.(22) 2009 697 100 ml 0.9% NaCl Before   2.2

Present study 2013 275 100 ml 0.9% NaCl Before     2.18

Table 4. Factors associated with positive peritoneal lavage

Study Year n Incidence of positive cytology (%) Factors associated with positive peritoneal lavage

Wind et al.(19) 1999   88 28.0 NS

Bosch et al.(14) 2003   53 25.0 NR

Yamamoto et al.(2) 2003 189   5.8 NR

Kanellos et al.(10) 2006   98 26.3 Depth of tumor invasion

Katoh et al.(20) 2009 226 14.6 Positive nodes, elevated preoperative CA 19-9

Nishikawa et al.(21) 2009 410   7.6 Non-R0 resection, depth of tumor invasion, 
peritoneal dissemination, high tumor grade

Noura et al.(22) 2009 697   2.2 Depth of tumor invasion, positive nodes, 
pathologic stage, lymphatic invasion, venous invasion

Present study 2013 275     2.18 Positive nodes

CA = carbohydrate antigen; NR = not reported; NS = not statistically signiϐicant
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while others used 0.9% NaCl. In our study, we used 
conventional cytology methods. The advantages of  
this method are that it is inexpensive, does not require 
other complex techniques, and is reproducible in    
many institutions.

Conclusion
Our study estimated the incidence of positive     

free colorectal cancer cell in lavage fluid obtained 
before resection in patients that underwent curative 
intent resection for colorectal cancer. The only factor 
associated with positive peritoneal cytology was lymph 
node involvement. Patients with positive result     
should have long-term follow-up, to see whether this 
will impact with their local recurrence, peritoneal 
metastasis, and distant metastasis.

What is already known on this topic?
Positive peritoneal cytology in colorectal cancer 

patients will eventually associate with poor prognosis. 
Until now, peritoneal cytology in colorectal cancer was 
not routinely performed due to its low incidence.

What this study adds?
 This study is, to the best of our knowledge, 

the first study of peritoneal cytology of colorectal 
cancer in Thai patients. We emphasized the small 
impact of its presence due to its low incidence.
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