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Abstract
Background: Lymph node metastasis is a prognostic factor in colorectal adenocarcinoma. Besides, lymphovascular invasion is one of the 
factors to indicate the lymph node metastasis. This study aimed to investigate factors associated with lymphovascular invasion in our hospital.

Methods: This preliminary report was a cross−sectional study of patients with colorectal adenocarcinoma in Cipto Manungkusumo General 
Hospital, Jakarta, Indonesia between 2012 and 2016. Our focus of interest was the association between lymphovascular invasion and variables 
of patient’s characteristics, including age, gender, location of the tumor, tumor differentiation, pathological stage of tumor infiltration, and 
lymph node metastasis. 

Results: We found 70% of the 68 subjects had lymphovascular invasions. Among all the variables analyzed for association with lymphovascular 
invasion, there is no factor with significant association. However, lymph node metastasis was found to have significant association with 
lymphovascular invasion (odd ratio [OR] = 6.69, 95% confidence interval [CI] = 2.09–21.38, p−value =0.001).

Conclusion: Although lymphovascular invasion was significantly associated with lymph node metastasis in colorectal adenocarcinoma, there 
is no factor significantly associated with lymphovascular invasion in this study.
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Background
Colorectal cancer is the third most commonly diagnosed cancer, 
95% of which comprised of adenocarcinoma [1-3]. In recent years, 
lymph node metastasis has been identified as a prognostic fac-
tor associated with metastasis as well as survival [4-6]. However, 
lymph node involvement is difficult to assess before surgery. Thus, 
factors that can predict lymph node involvement before surgery 
may lead to better management [6]. 

A previous study had shown that tumor size and colloid histologic 
characteristics were not correlated with lymph node metastasis [7]. 
On the other hand, identification of lymphovascular invasion has 
the potential to be an indicator for lymph node metastasis; thus it 
may serve as a prognostic factor [8,9]. Any information regarding 
lymphovascular invasion may help surgeons in deciding treatment 
modality for local non-metastatic diseases. We investigated the 
factors associated with lymphovascular invasion in colorectal car-
cinoma in dr. Cipto Mangunkusumo General Hospital, Indonesia. 

Methods
This was a cross-sectional study performed in August to October 

2017. Data was taken from medical records, retrospectively en-
rolling patients diagnosed with colorectal adenocarcinoma in the 
Division of Digestive Surgery, Department of Surgery, dr. Cipto 
Mangunkusumo General Hospital, Jakarta, Indonesia from Janu-
ary 2012 to December 2016, using the total sampling method. We 
excluded patients who had received chemotherapy or radiotherapy 
(neo-adjuvants), subjects with signet ring cell or mucinous adeno-
carcinoma, and subjects with incomplete data. Due to the study 
being a preliminary study, the small sample size was deemed suffi-
cient. Ethical approval was granted by the Ethics Committee of the 
Faculty of Medicine, Universities Indonesia (approval number 843/
UN2.F1/ETIK/2017 and protocol number 17-09-0901).

We collected data on the presence of lymphovascular invasion, 
which was defined as the presence of tumor spread in the blood 
vessels or lymphatic vessels. Hence, subjects were categorized into 
two groups: negative lymphovascular invasion group and pos-
itive lymphovascular invasion group. Besides, we recorded base-
line characteristics data such as age, gender, and the location of 
the tumor, tumor differentiation, pathological staging of tumor 
infiltration (pT), and lymph node metastasis. We categorized the 
patients by age with a cut-off of 50 years old. The location of the 
tumor, based on colonoscopy/rectoscope investigation or the in-
testine resected part, was classified into two areas, the right colon 
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(the cecum, ascending, and transverse colon) and the left colon 
(the descending colon, sigmoid, and rectum). The differentiation 
of colorectal adenocarcinoma was determined based on the Bor-
ders criteria (well−, moderate−, and poorly differentiated). 

Statistical analysis was performed using IBM© SPSS® version 20 
to investigate odd ratios (OR). Categorical data were analyzed us-
ing the Chi−Square test. Differences with p-values of less than 0.05 
were considered statistically significant.

Results
From 183 included subjects, complete data eligible for this lympho-
vascular invasion study were only available on 68 subjects. Eigh-
teen subjects were predominantly males and aged over 50 years. 
Seventy-two percent showed a well-differentiated colorectal ade-
nocarcinoma. Seventy-two percent showed positive lymphovascu-
lar invasion, and sixty-seven percent showed positive lymph node 
metastasis. Detailed baseline characteristics of the study subjects 
are shown in Table 1.

                                       Table 1: Subjects baseline characteristics

Variables n %
Age (yrs)
<50 25 36.76
≥50 43 63.24
Gender
Females 27 39.71
Males 41 60.29
Tumor differentiation
Well−differentiated 49 72.06
Moderately−differentiated 14 20.59
Poorly−differentiated 5 7.35
Tumor location
Right colon 35 51.47
Left colon 33 48.53
pT
T1 1 1.47
T2 8 11.76
T3 44 64.71
T4 15 22.06
Lymph node metastasis
Negative 19 32.40
Positive 49 67.60
Lymphovascular invasion
Negative 22 27.94
Positive 46 72.06

  
                    pT: pathological staging of tumor infiltration

Bivariate analysis showed no significant associations between identified factors (tumor differentiation, age, location of the tumor, gender, 
and pT staging) with lymphovascular invasion. Further details of associations between factors and lymphovascular invasion are shown 
in Table 2.
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                     Variable

     Lymphovascular invasion

   Negative                 Positive

n % n %

  Crude
    OR

p−value 95% CI

Age (yrs)                           <50
                            > 50

6 24.0 19 76.0
13 30.2 30 69.8

1.00
0.81

0.23–2.80

Gender                             Females
                           Males

4 14.8 23 23.0
15 36.6 26 63.4

1.00
0.29

0.08–1.04

Tumor differentiation Well
                            Moderate
                            Poor

16 32.7 33 67.3
2 14.3 12 85.7
1 20.0 4 80.0

1.00
3.31
1.28

0.58–18.67

0.12–14.02

Location                         Right colon
                         Left colon

8 22.9 27 77.1
11 33.3 22 66.7

1.00
0.84

0.25–2.79

pT                          T1 and T2
                          T3 and T4

4 44.4 5 55.6
15 25.4 54 72.1

1.00
2.43

0.52–11.24

              pT: pathological staging of tumor infiltration, OR = odds ratio, CI confidence interval

0.74

0.06

0.17

0.84

0.78

0.26

Table 2. Bivariate analysis of identified factors with lymphovascular invasion.

However, we found a statistically significant association between lymphovascular invasion and the presence of lymph node metastasis in 
the bivariate analysis. The detailed analysis is provided in Table 3.

                                Table 3. Bivariate analysis between lymphovascular invasion and lymph node metastasis.

                      Variable

      Lymph node metastasis

  Positive    Negative

n % n          %

    Crude
       OR

      p−value 95% CI

Lymphovascular         Positive
Invasion                       Negtive     

39 57.4 10      14.7
7 10.3 12      17.6

       6.69        0.001 2.09– 21.38

                                                                          OR = odds ratio, CI confidence interval

Discussion
In this study, we found more than 70% of subjects had positive 
lymphovascular invasion and it was associated with lymph node 
metastasis. As expected, we found that subjects with positive lym-
phovascular invasion were significantly more likely to have lymph 
node metastasis (OR = 6.69). This finding is in line with a me-
ta-analysis by Choi et al., which showed that lymphatic invasion 
(OR = 6.91) and vascular invasion (OR = 2.70) were associated 
with the presence of lymph node metastasis [10]. Another study 
also showed that lymphovascular invasion was a risk factor for 
lymph node metastasis [11]. Furthermore, Lim et al. reported that 
lymphovascular invasion was a prognostic factor for 5−year over-
all (p <0.001) and 5−year disease−free survival (p <0.001) of col-

orectal cancer patients [12]. In the study, we found lymphovascular 
invasion denoting those with aggressive and sporadic primary col-
orectal cancer and indicates a poor prognosis. Most subjects with 
moderately and poorly differentiated tumors had positive lympho-
vascular invasion, showing a higher likelihood of lymphovascular 
invasion for patients with worse degrees of tumor differentiation. 
A study by Okabe et al showed that subjects with lymphovascular 
invasion with moderate and poor colorectal adenocarcinoma dif-
ferentiation, males gender, and pT2−3 had a risk of lymph node 
metastasis [13].

We found no significant association between gender and lympho-
vascular invasion. Colorectal adenocarcinoma is mostly found in 
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males with a ratio of 1.5: 1 to females. A previous study showed a 
ratio of 19.4 and 15.3 per 100.00 population for colorectal adeno-
carcinoma cases [14]. Seventy−two percent of our subjects were 
over 50 years old, but no association was seen between age and 
lymphovascular invasion. Like cancers in general, the incidence of 
colorectal adenocarcinoma increases sharply after 50 years of age 
[15]. The phenomenon is a natural one following long−term ex-
posure to a carcinogen and the aging process. We also found that 
lymphovascular invasion was not significantly associated with the 
location of the tumor, in contrast with a study by Nascimbeni et al, 
which describe colorectal adenocarcinoma T1 pT3 invasion, and 
the lower 1/3 location showing a high risk of lymph node metas-
tases [16]. Tumor size was not associated with lymphovascular in-
vasion, although we observe a tendency for subjects with pT3 and 
pT4 tumors to have a positive lymphovascular invasion. A study of 
Aktekin et al showed that lymphovascular invasion was influenced 
by pT [6].
 
Nevertheless, the total of subjects observed in the research is con-
sidered less than enough. Hence, this might be the cause of the 
analysis results in this study. We suggest any further research to 
conduct with more subjects in a multi-centered study design.

Age above 50, male gender, pT3-4 stage, and moderate tumor dif-
ferentiation is more associated with lymphovascular invasion in 
this study. However, in this preliminary study we concluded that 
although lymphovascular invasion is significantly associated with 
lymph node metastasis in colorectal adenocarcinoma, there is no 
factor proven significantly associated with lymphovascular inva-
sion.
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