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Summary

Purpose: The metastatic lymph node ratio (LNR) is de-
fined as the number of metastatic lymph nodes divided by the 
total number of lymph nodes removed. The aim of this study 
was to investigate the prognostic significance of the metastat-
ic LNR in patients with colon cancer.

Methods: One-hundred twenty-five patients with stage 
III colon cancer admitted to the Istanbul University Oncol-
ogy Institute between 1995 and 2005 were retrospectively 
evaluated. The median LNR was 0.2, and this figure was ac-
cepted as cut-off value in the present study. Overall survival 
(OS) and disease-free survival (DFS) were calculated using 
the Kaplan-Meier method. Log-rank test was used for inter-
group comparisons. The significance level was put at p<0.05.

Results: Of the 125 patients, 58 (46.4%) were males 

and 67 (53.6%) females with median age 57 years. The mean 
OS in patients with a LNR <0.2 was 120.5±7.3 months, with 
a LNR ≥0.2 was 92.8±9.0 months Although clinically signifi-
cant, the difference between the groups was statistically in-
significant (p=0.074). The mean duration of DFS in patients 
with a LNR <0.2 was 100.6±8.6 months and for those with a 
LNR ≥0.2 it was 71.7±8.3 months (p=0.017). The 5-year DFS 
rate in patients with a LNR ≥0.2 was 42.3%; it was 64.1% in 
those with LNR<0.2. The difference between the groups was 
statistically significant (p=0.017).

Conclusion: The determination of the optimal cut-off 
value for the LNR in future prospective studies will help defin-
ing prognosis with better accuracy in colon cancer patients.
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Introduction

Colon cancer is one of the leading causes of can-
cer-related mortality in the world, Turkey included. 
This malignancy is thought to be more prevalent in de-
veloped countries due to dietary habits [1]. In the US, 
colon cancer, together with rectal cancer, is the 2nd 
leading cause of cancer-related deaths, constituting ap-
proximately 10% of all cancer-related deaths. In Turkey, 
colon and rectal cancers are the 8th and 9th leading can-
cers in males, respectively, and the 6th and 10th leading 
cancers in females, respectively.

Many prognostic factors for colorectal cancer 
have been studied [2,3]. The pathologic stage is the 
most important factor determining the prognosis af-
ter curative resection. Invasion of the lymph nodes and 
increase in the tumor (T) size significantly reduce the 
5-year OS and DFS [4].

It is widely accepted that nodal involvement is a 
crucial factor in localized tumors of the colon and rectum 
[5]. Additionally, the number of lymph nodes involved 
has been shown to affect prognosis in colorectal cancer.

The increased number of lymph nodes removed 
has been found to be associated with increased surviv-
al [6]. The major contribution of extended lymph node 
dissection is accurate staging rather than the potential 
therapeutic benefit [7,8].

Recently, the LNR has been considered as a strong 
prognostic factor for colon cancer [9]. Similarly, a high-
er LNR has been considered to be a prognostic indicator 
for poor survival in patients with gastric and pancreatic 
cancers [10].

It is well-known that adjuvant chemotherapy is 
beneficial on survival in patients with stage III colon 
cancer.

In the present study, 125 patients with stage III co-
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(range 7-149) and the mean duration 48.63±33.98 
months. Location of the tumors is shown in Table 1. The 
surgical margin status of the patients is shown in Table 2. 
The patient performance status (PS) is depicted in Table 
3. TN staging is shown in Table 4. Distribution of patients 
according to pathological grades is presented in Table 5, 
with grade II predominating almost completely (n=97; 
77.6%). Presence of capsular invasion is shown in Table 
6. Table 7 shows the distribution of patients according the 
total number of lymph nodes removed and Table 8 shows 

lon cancer were retrospectively evaluated to determine 
the prognostic value of the metastatic LNR.

Methods

The medical records of 125 patients who were 
admitted at the Istanbul University Oncology Institute 
between 1995 and 2005 and diagnosed with stage III 
colon cancer according to TNM staging system were 
retrospectively evaluated.

Analysed were gender, histological cancer type, 
grade, stage, tumor location, surgical margin status, 
ECOG performance status, lymph node invasion and 
presence of capsular invasion.

The median LNR was calculated at 0.2, and this 
figure was accepted as cut-off value in the present study.

Statistical analysis

Statistical analysis was performed using Statisti-
cal Package for Social Sciences v. 11.0 program (SPSS 
Inc., Chicago, IL, USA). OS and DFS were calculated 
using the Kaplan-Meier method. Log-rank test was used 
for intergroup comparisons. The statistical significance 
was put at p<0.05.

Results

The mean and median patient age were 56.26± 
13.89 and 57 years (range 24-84), respectively (Figure 1). 
There were 58 (46.4%) male and 67 (53.6%) female pa-
tients. The median duration of follow-up was 42 months 

Table 1. Location of the tumors

Location Patients, n (%)

Cecum 15 (12)
Ascending colon 4 (3.2)
Hepatic flexure 6 (4.8)
Right colon 24 (19.2)
Transverse colon 15 (12)
Splenic flexure 5 (4)
Left colon 12 (9.6)
Descending colon 3 (2.4)
Sigmoid 32 (25.6)
Rectosigmoid 8 (6.4)
Sigmoid and cecum (double primary tumor) 1 (0.8)

Total 125 (100)

Table 3. Patient ECOG performance status

Performance status Patients, n (%)

0 88 (70.4)
1 35 (28)
2 1 (0.8)
3 1 (0.8)

Total 125 (100)

Table 2. Surgical margin status

Status Patients, n (%)

Negative 124 (99.2)
Positive 1 (0.8)

Total 125 (100)

Table 4. Number of patients according to TN stage

Stage N1 N2 Total
 Patients, n (%) Patients, n (%) Patients, n (%)

T1 0 (0) 0 (0) 0 (0)
T2 4 (3.2) 0 (0) 4 (3.2)
T3 58 (46.4) 37 (29.6) 95 (76)
T4 16 (12.8) 10 (8) 26 (20.8)

Total 78 (62.4) 47 (37.6) 125 (100)
Figure 1. Patient distribution according to age groups.
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the number of negative lymph nodes. The number of pos-
itive lymph nodes removed is shown in Table 9. Ninety-
five (76%) patients are alive (Table 10), 71 (56.8%) of 
them with no evidence of disease.

Overall survival

The mean duration of OS was 109.2±6.3 months 
(95% confidence interval [CI] 96.9-121.5). The 5-year 
OS rate was 70.3% (Figure 2).

The 5-year OS rate was 65.4% in patients with 
capsular invasion; no patient without capsular invasion 
died (Figure 3).

Overall survival according to gender

In males the mean duration of OS was 85.6±9.1 

Table 5. Patient distribution according to tumor grade

Grade Patients, n (%)

I 9 (7.2)
II 97 (77.6)
III 5 (4)
IV 14 (11.2)

Total 125 (100)

Table 6. Presence of capsular invasion

Capsular invasion Patients, n (%)

Absent 5 (4)
Present 38 (30.4)
Not specified 82 (65.6)

Total 125 (100)

Table 7. Patient distribution according to the total number of 
lymph nodes removed

Number of lymph nodes Patients, n (%)

 2 3 (2.4)
 3 1 (0.8)
 4 2 (1.6)
 5 1 (0.8)
 6 2 (1.6)
 7 4 (3.2)
 8 5 (4)
 9 8 (6.4)
10 5 (4)
11 7 (5.6)
12 5 (4)
13 6 (4.8)
14 7 (5.6)
15 9 (7.2)
16 4 (3.2)
17 2 (1.6)
18 4 (3.2)
19 4 (3.2)
20 7 (5.6)
21 4 (3.2)
22 7 (5.6)
23 3 (2.4)
24 2 (1.6)
25 5 (4)
28 2 (1.6)
30 2 (1.6)
33 3 (2.4)
34 1 (0.8)
36 1 (0.8)
37 2 (1.6)
40 1 (0.8)
41 1 (0.8)
44 1 (0.8)
45 1 (0.8)
46 1 (0.8)
49 1 (0.8)
53 1 (0.8)
57 1 (0.8)

Total 125 (100)

Table 8. Patient distribution according to the number of negative 
lymph nodes removed

Number of negative lymph nodes Patients, n (%)

 0 2 (1.6)
 1 3 (2.4)
 2 4 (3.2)
 3 4 (3.2)
 4 5 (4)
 5 5 (4)
 6 5 (4)
 7 7 (5.6)
 8 6 (4.8)
 9 7 (5.6)
10 4 (3.2)
11 8 (6.4)
12 5 (4)
13 6 (4.8)
14 9 (7.2)
15 7 (5.6)
16 3 (2.4)
17 4 (3.2)
18 3 (2.4)
19 4 (3.2)
20 1 (0.8)
21 4 (3.2)
22 2 (1.6)
23 1 (0.8)
25 1 (0.8)
26 1 (0.8)
27 1 (0.8)
28 1 (0.8)
33 3 (2.4)
34 2 (1.6)
39 1 (0.8)
42 2 (1.6)
43 1 (0.8)
46 1 (0.8)
52 1 (0.8)
56 1 (0.8)

Total 125 (100)
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OS was 120.5±7.3 months (95% CI, 106.1-134.9) and 
the 5-year OS 75.3%.

In patients with LNR≥0.2 the mean duration of 
OS was 92.8±9.0 months (95% CI, 75.2-110.3) and the 
5-year OS 64.0%. Although clinically important, the 
difference between the groups regarding OS was not 
statistically significant (p=0.074) (Figure 5).

Disease-free survival

The mean duration of DFS was 87.7±6.3 months 
(95% CI, 75.4-100.0) and the 5-year DFS 53.1% (Fig-
ure 6).

The mean duration of DFS in patients without cap-
sular invasion was 101.8±19.9 months (95% CI, 62.9-

months (95% CI 67.7-103.5) and the 5-year OS 52.4%, 
and in females the corresponding figures were 133.7±5.5 
months (95% CI, 123.0-144.4) and 88.3%. The 5-year 
OS rate of females was significantly longer than that of 
the males (p<0.001) (Figure 4).

Overall survival according to lymph node ratio

In patients with LNR<0.2 the mean duration of 

Table 10. Patient outcome

Patient outcome Patients, n (%)

Alive 95 (76)
Dead 30 (24)

Figure 3. Patient overall survival with/ without capsular invasion.
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Figure 4. Patient overall survival according to gender.

0.8

Gender
 Male
 Female

0.6

0.4

P<0.001

0.2

0.0

120967248240 144

1.0

P
ro

po
rti

on
 s

ur
vi

vi
ng

Months

Figure 2. Patient overall survival.
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Table 9. Patient distribution according to the number of positive 
lymph nodes removed

Number of positive lymph nodes Patients, n (%)

 1 41 (32.8)
 2 21 (16.8)
 3 16 (12.8)
 4 12 (9.6)
 5 8 (6.4)
 6 1 (0.8)
 7 3 (2.4)
 8 10 (8)
 9 4 (3.2)
10 2 (1.6)
11 1 (0.8)
12 1 (0.8)
13 1 (0.8)
14 1 (0.8)
16 1 (0.8)
19 1 (0.8)
27 1 (0.8)

Total 125 (100)
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8.7 months (95% CI, 77.4-111.4) and the 5-year DFS 
60.8%. There was no significant difference between 
genders in terms of 5-year DFS rate (p=0.211).

Disease-free survival according to lymph node ratio

According to the metastatic LNR, the mean dura-
tion of DFS in patients with a LNR <0.2 was 100.6±8.6 
months (95% CI, 83.7-117.5) and the 5-year DFS 
64.1% (Figure 9).

The mean duration of DFS in patients with a LNR 
≥0.2 was 71.7±8.3 months (95% CI, 55.4-88.0) and the 
5-year DFS 42.3%. The difference between the groups 
with a LNR <0.2 and ≥0.2 was statistically significant 
in terms of 5-year DFS (p=0.017).

140.7). The 5-year DFS rate could not be calculated due 
to inadequate sample size (Figure 7).

The mean duration of DFS in patients with cap-
sular invasion was 88.1±10.7 months (95% CI, 67.2-
109.0) and the 5-year DFS 50.95±8.8 months; the 
difference for DFS between patients with and with-
out capsular invasion was not statistically significant 
(p=0.339).

Disease-free survival according to gender

The mean duration of DFS in males was 78.5±9.0 
months (95% CI, 61.0-96.1) and the 5-year DFS 43.7% 
(Figure 8).

The mean duration of DFS in females was 94.4± 

Figure 5. Patient overall survival according to lymph node ratio 
(LNR).
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Figure 6. Patient disease-free survival.
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Figure 7. Disease-free survival of patients with/ without capsular 
invasion.
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Figure 8. Patient disease-free survival according to gender.
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of negative lymph nodes is independently associated 
with improved long-term survival in patients with stage 
III (IIIB and IIIC) colon cancer [27].

The mortality rate can be reduced by 33% with the 
use of adjuvant chemotherapy in patients with stage III 
colon cancer. Six months of fluorouracil + leucovorin 
treatment was used as standard adjuvant chemotherapy 
in Turkey until early 2005, when oxaliplatin was ap-
proved for use in lymph node-positive colon cancer. 
Since that time, a fluorouracil + leucovorin + oxalipla-
tin regimen has been widely used.

The majority of the patients in the current retro-
spective study received fluorouracil + leucovorin as ad-
juvant chemotherapy [18,19].

The distribution and the number of involved 
lymph nodes is an important prognosticator in colon 
cancer [28].

The LNR is a significant prognostic factor in pa-
tients with colon adenocarcinomas. The number of 
positive lymph nodes, the number of lymph nodes re-
moved, and the LNR have been shown to be significant 
factors [9].

Schumacher et al. [29] emphasized the signifi-
cance of the metastatic LNR in predicting survival in 
patients with colon cancer. In that particular study, the 
specific analysis of stage III patients revealed that a 
LNR value of 0.18 was predictive of DFS.

The prognostic significance of the metastatic LNR 
in stage III colon cancer has been recently emphasized 
in a Korean study [30].

The TNM system maintained by the American 
Joint Committee on Cancer (AJCC) is currently be-
ing used worldwide. The number of metastatic lymph 
nodes plays an important role in the TNM staging sys-
tem. However, N staging is easily affected by the ex-
tension of lymph node dissection, surgical technique, 
and the thoroughness of the pathologist and technique 
of lymph node isolation. Thus, these variables may lead 
to wrong staging.

The prognostic value of the LNR for breast, gas-
tric, and pancreatic cancers has been shown [10,25,26]. 
The association between the LNR and the course of 
colorectal cancers is currently being investigated, as it 
has not been systematically investigated so far [31,32].

In the current retrospective study, the mean dura-
tion of OS was 109.2±6.3 months (95% CI, 96.9-121.5) 
and the 5-year OS rate 70.3%.

The mean duration of OS in patients with a meta-
static LNR <0.2 was 120.5±7.3 months (95% CI, 106.1-
134.9) and the 5-year OS 75.3%.

The mean duration of OS in patients with a LNR 
≥0.2 was 92.8±9.0 months (95% CI, 75.2-110.3) and 
the 5-year OS 64.0%. Although there was an important 

Discussion

Surgical treatment of colon cancer includes re-
moval of the involved colon segment and the associated 
lymph nodes. Adjuvant chemotherapy is recommend-
ed for high-risk colon cancer patients, including those 
with lymph node involvement (stage III) and some se-
lected patients (stage II) without lymph node involve-
ment [11-22].

The evaluation of at least 12 lymph nodes has 
been recommended for adequate staging (54-56). Oth-
er studies have reported that the likelihood of accurate 
staging increases when the number of lymph nodes 
evaluated for staging is 12-17 [23,24]. It has been re-
ported that the survival rate increases with increasing 
number of lymph nodes removed [8]. The median num-
ber of lymph nodes removed was 18 in the current ret-
rospective study.

The recurrence rate following curative resection is 
70% in patients with stage III colon cancer.

Several investigators have evaluated the effects of 
the metastatic LNR, especially in breast and pancreatic 
cancers, and found that the metastatic LNR is associated 
with OS and DFS rates [25,26].

Although the major contribution of extended 
lymphadenectomy is accurate staging, extended lymph-
adenectomy may also provide a potential therapeutic 
benefit in patients with colon cancer. Recently, the posi-
tive LNR has been considered to be a strong prognostic 
indicator in colon cancer [2,5,6,25]. A higher LNR has 
been demonstrated to be a prognostic indicator for poor 
survival in gastric and pancreatic cancers [25].

It has also been reported that an increased number 

Figure 9. Disease-free survival according to lymph node ratio 
(LNR).
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covorin as effective adjuvant chemotherapy in curatively re-
sected stage III colon cancer: results of the trial adjCCA-01. J 
Clin Oncol 2001; 19: 1787-1794.

20. Saltz LB, Meropol NJ, Loehrer PJ Sr et al. Phase II trial of 
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21. Cunningham D, Humblet Y, Siena S et al. Cetuximab mono-
therapy and cetuximab plus irinotecan-refractory metastatic 
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22. Engstrom PF, Benson AB 3rd, Chen YJ et al. Colon cancer 
clinical practice guidelines in oncology. J Natl Compr Canc 
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23. Swanson RS, Compton CC, Stewart AK, Bland KI. The prog-
nosis of T3N0 colon cancer is dependent on the number of 
lymph nodes examined. Ann Surg Oncol 2003; 10: 65-71.

24. Bui L, Rempel E, Reeson D, Simunovic M. Lymph node 
counts, rates of positive lymph nodes, and patient survival for 
colon cancer surgery in Ontario, Canada: a population-based 
study. J Surg Oncol 2006; 93: 439-445.

25. Berger AC, Watson JC, Ross EA, Hoffman LE. The metastatic/
examined lymph node ratio is an important prognostic factor 
after pancreaticoduodenectomy for pancreatic adenocarcino-
ma. Am Surg 2004; 70: 235-240.

26. Van der Wal BC, Butzelaar RM, van der Meij S, Boermeester 
MA, Axillary lymph node ratio and total number of removed 
lymph nodes: predictors of survival in stage I and II breast can-
cer. Eur J Surg Oncol 2002; 9: 775-784.

27. Johnson MP, Porter AG, Ricciardi R, Baxter NN. Increasing 
negative lymph node count is independently associated with 
improved long-term survival in stage IIIB and IIIC colon can-

clinical significance between the groups with a LNR 
<0.2 and ≥0.2 regarding OS, the difference did not reach 
statistical significance (p=0.074).

The mean duration of DFS was 87.7±6.3 months 
(95% CI, 75.4-100.0) and the 5-year DFS 53.1%.

The median LNR was calculated at 0.2 in the cur-
rent study, and this value was considered as cut-off value.

According to the metastatic LNR, the mean dura-
tion of DFS in patients with a LNR <0.2 was 100.6±8.6 
months (95% CI, 83.7-117.5). The 5-year DFS rate in 
patients with a LNR <0.2 was 64.1%.

The mean duration of DFS in patients with a LNR 
≥0.2 was 71.7±8.3 months (95% CI, 55.4-88.0) and the 
5-year DFS 44.3%. The difference between the groups 
with a LNR <0.2 and ≥0.2 was statistically significant 
(p=0.017). Thus, the LNR was shown to be a significant 
prognostic factor for DFS.

The number of lymph nodes evaluated, the num-
ber of positive lymph nodes, and the metastatic LNR 
have been investigated in studies with large sample siz-
es [3,7-9,23-25] showing that the LNR is an important 
prognostic factor in colon cancer.

The determination of the optimal cut-off value for 
the LNR in future prospective studies will lead to most 
accurate staging, as well as to more precise determina-
tion of prognosis in patients with colon cancer.
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