
Abstract 

Objective: The pathologic staging of rectal cancer is an important prognostic factor. A sufficient num-
ber of harvested lymph nodes is necessary for accurate staging. In patients with an insufficient number 
of dissected lymph nodes, the lymph node ratio (LNR) can be used as a prognostic factor. The aim of 
this study was to determine the effect of the LNR on the prognosis of patients with rectal cancer.
Materials and Methods: A total of 130 patients who had rectal adenocarcinoma and who underwent 
surgery between 1996 and 2011 were included in this study. Age, gender, serum carcinoembryonic 
antigen, type of surgery, and pathological features were retrieved retrospectively. Cut-off values for 
LNR were 1/12, 1/4, and 1/2; patients were stratified into four groups according to this ratio. The 
relationship between disease-free survival (DFS) and overall survival (OS) and LNR was investigated. 
Cumulative survival curves were calculated by the Kaplan Meier method, and survival differences be-
tween groups were calculated by the log-rank test. 
Results: The mean number of lymph nodes examined was 11.5±8. In 75 of all patients (57.7%), fewer 
than 12 lymph nodes were harvested. Seventy-six patients (58.5%) were evaluated as N0, 35 (26.9%) 
were N1, and 19 (14.6%) were N2. The number of patients in these LNR groups was 87 (66.9%), 13 
(10%), 17 (13.1%), and 13 (10%), respectively. The 5-year survival rate was found to be 72.3% in the 
LNR1 group, 55.6% in the LNR2 group, 44.4% in the LNR3 group, and 22.2% in the LNR4 group. The 
difference in OS and DFS rates was significant (p<0.001 for both). 
Conclusion: The LNR for rectal cancer has a prognostic effect on both DFS and OS. Thus, it may be 
beneficial for adjuvant therapy decisions, especially in patients with an insufficient number of dissected 
lymph nodes.
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Introduction
In Turkey, colorectal cancer is the third 

leading cancer in women, and the fourth 
leading cancer in men according to Turk-
ish National Surveys [1]. Pathological 
staging is the most important prognostic 
factor for rectal cancer. The presence of 
lymph node (LN) metastasis related to the 
retrieved number of LNs varies with age, 
tumor grade, surgical extent, and tumor 
site. Nodal status according to TNM stag-

ing system proposed by the American Joint 
Committee on Cancer (AJCC) and the In-
ternational Union Against Cancer (UICC) 
[2] is one of the most important prognostic 
factors in patients who undergo surgery for 
rectal cancer [3-6]. The prognostic value of 
the lymph node ratio (LNR), which is the 
ratio of metastatic to total harvested LNs, 
was recently evaluated for several cancers 
including colon cancer [7]. and it was re-
ported that using the LNR may be benefi-
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Abstract

Objective: To evaluate the changes in the number of Langerhans Cells (LC) observed in the epithelium of 
smokeless tobacco (SLT-induced) lesions. 
Methods: Microscopic sections from biopsies carried out in the buccal mucosa of twenty patients, who were 
chronic users of smokeless tobacco (SLT), were utilized. For the control group, twenty non-SLT users of SLT 
with normal mucosa were selected. The sections were studied with routine coloring and were immunostained 
for S-100, CD1a, Ki-67 and p63. These data were statistically analyzed by the Student’s t-test to investigate the 
differences in the expression of immune markers in normal mucosa and in SLT-induced leukoplakia lesions. 
Results: There was a significant difference in the immunolabeling of all markers between normal mucosa 
and SLT-induced lesions (p<0.001). The leukoplakia lesions in chronic SLT users demonstrated a significant 
increase in the number of Langerhans cells and in the absence of epithelial dysplasia. 
Conclusion: The increase in the number of these cells represents the initial stage of leukoplakia. 
Key words: Smokeless tobacco, leukoplakic lesions, cancer, langerhans cells, chewing tobacco.

Introduction

Among tobacco users, there is a false be-
lief that SLT is safe because it is not burned, 
which leads many people to quit cigarettes 
and start using SLT [1]. However, SLT con-
tains higher concentrations of nicotine than 
cigarettes and, in addition, nearly 30 carci-
nogenic substances, such as tobacco-specific 
N-nitrosamines (TSNA), which is formed 
during the aging process of the tobacco, [2-4] 
and which presents high carcinogenic poten-
tial. Moreover, because the tobacco has direct 

contact with the oral mucosa and creates a 
more alkaline environment, its products may 
even be more aggressive to tissue [5]. The 
percentage of SLT users is lower compared 
to cigarette users; however, usage is increasing 
among young individuals and it is therefore a 
significant and disturbing danger [6,7]. 

Initial studies on the effects of SLT on the 
oral mucosa demonstrated the formation of 
white lesions induced by chronic exposure to 
tobacco, characterized by epithelial thicken-
ing, increased vascularization, collagen altera-
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cial for deciding adjuvant chemotherapy, especially in 
patients with an insufficient total number of harvested 
LNs [8,9]. However, the evaluation of LNs is more dif-
ficult and less consistent after rectal cancer resection, 
because of the effect of neoadjuvant chemoradiothera-
py on the size and number of LN availability [10-13]. 
Additionally, retrieved numbers of LNs are frequently 
under 12, which is the recommended number for ad-
equate staging in patients with rectal cancer, regardless 
of the quality of surgery and pathologic analysis. There 
is still controversy about adjuvant therapy in patients 
with an insufficient total number of harvested LNs. 
Therefore; the goal of this study was to evaluate the 
prognostic value of LNR in rectal cancer.

Patients and Methods
Between January 1996 and December 2011, data 

of patients with rectal cancer were collected retro-
spectively from the colorectal cancer database of the 
Department of General Surgery, Haydarpasa Military 
Hospital (Istanbul, Turkey). A total of 496 patients 
(334 colon and 162 rectal) were recorded in this da-
tabase at the end of 2011. Patients who underwent 
palliative resection (26 patients), who had a diagnosis 
other than adenocarcinoma (2 patients), and who had 
insufficient pathologic information (4 patients) were 
excluded from the study, and the remaining 130 rectal 
cancer patients were analyzed.

All patients were treated according to standard 
treatment guidelines [14]. Patients were evaluated by 
digital rectal examination, complete blood cell count, 
liver function analysis, and serum carcinoembryonic 
antigen (CEA). Preoperative diagnosis and staging in-
volved a full colonoscopy and biopsy, thoraco-abdomi-
nal computed tomography (CT), pelvic magnetic reso-
nance imaging (MRI), or endorectal ultrasonography 
(ERUS). While total mesorectal (TME) excision was 
performed for mid and low rectal cancers, high rectal 
cancers were treated with a partial mesorectal excision. 
Patients with T3 or T4 and/or node-positive rectal 
cancer, were referred for neoadjuvant chemoradiation 
therapy (CRT), and surgery was planned 8 to 10 weeks 
after the end of CRT. The data recorded included patient 
characteristics, and tumor characteristics such as loca-
tion, stage, numbers of retrieved and metastatic LNs, tu-
mor differentiation, and time of follow-up. Patients were 

staged according to the TNM staging system of AJCC, 
version 7 [15]. Patients were divided into four groups 
with respect to LNR, which is defined as the number of 
metastatic LNs divided by that of retrieved LNs. Cut-off 
values for predicting the ratio between metastatic LNs 
and total harvested LNs were chosen as 1/12, 1/4, and 
1/2 (Group LNR1 was the ratio under 1/12, LNR2 was 
between 1/12 and 1/4, LNR3 was between 1/4 and 
1/2, and LNR4 was >1/2). For accurate staging, at least 
12 LNs needed to be retrieved. Therefore, we accepted 
1/12 as the first cut-off value. Other cut-off values were 
determined as the ¼ and 1/2. Patients were evaluated 
weekly by physical examination and the appropriate 
blood tests during treatment sessions. Patients pre-
sented for follow-up after 2 weeks, then after 1, 2, 3, 
and 6 months, and finally, twice per year until 2 years 
post-surgery. After 2 years, patients were followed up 
annually. Overall survival (OS) was our primary end-
point, and local and distant tumor control was accepted 
as the secondary endpoint. The 5-year survival rate was 
defined as the proportion of patients who were alive at 
the end of their fifth-year follow-up.

Statistical Analysis
Data obtained from the study were evaluated using 

the Statistical Package for Social Sciences (SPSS Inc. 
Chicago, IL) for Windows, version 16.0. The correla-
tion between the total number of metastatic LNs and 
LNR was calculated by Pearson correlation coefficient. 
Distribution of patient demographics and tables of 
probability were determined using ANOVA for con-
tinuous variables and the chi-square test for categori-
cal variables. Survival curves were generated by the 
Kaplan Meier method, and the log-rank test was used 
to calculate p values for different variables. Cox regres-
sion analysis was used to determine the factors that may 
affect survival. P values less than 0.05 were considered 
statistically significant.

Results
The mean patient age was 64.7±13.1 years. The 

study cohort was comprised of 73 males and 57 fe-
males. Clinical and pathologic characteristics of the 
patients are summarized in Table1. Of the 130 pa-
tients, 72 (58.5%) were N0, 41 (26.9%) were N1, and 
17 (14.6%) were N2. The mean number of LNs ex-
amined was 11.5±8. In 75 (57.7%) of all patients, the 
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Table 1. Clinical and pathologic features of the patients.

LAR: Low Anterior Resection, APR: Abdominoperineal Resection, CEA: Carcinoembryonic Antigen, LNR: Lymph Node Ratio

Characteristic No. of patients % Characteristic No. of patients %
Age, year Pathologic T stage

Mean 64,7 ± 13,1 T1 6 4.6
≤ 40 8 6.2 T2 25 19.2
41-60 34 26.2 T3 91 70
≥60 88 67.7 T4 8 6.2

Gender Pathologic N stage
Male 73 43.8 N0 76                                  58.5
Female 57 56.2 N1 35 26.9

Type of surgery N2 19 14.6
LAR 94 72.3 Pathologic M stage
APR 34 26.2 M0                                             113 86.9
Total Proctocolectomy 2 1.5 M1 17 13.1

Preoperative CEA level LN examined

Median 3.4 (0.3-684) Mean 11.5 ± 8

≤5 ng/ml 56 62.2 <12 75 57.7
>5 ng/m 34 37.8 ≥12 55 42.3

Type of operation Differentiation
Emergency 2 1.5 Well 26 20
Elective 128 98.5 Moderate 99 76.2

Stage of Tumor                         Poorly 5 3.8
I 24 18.5 Metastatic LNR
II 48 36.9 1 87 66.9
III 41 31.5 2 13 10
IV 17 13.1 3 17 13.1

4 13 10

Table 2. Distribution of the patients according to TNM Stage and 
Lymph Node Ratio.

LNR 1 LNR 2 LNR 3 LNR 4 p
pT stage

1 6 0 0 0

<0.001
2 24 1 0 0
3 55 12 14 10
4 2 0 3 3

pN stage
0 76 0 0 0

<0.0011 11 12 10 2
2 0 1 7 11

pM stage
0 82 11 12 8

0.001
1 5 2 5 5

Tumor stage
I 24 0 0 0

<0.001
II 48 0 0 0
III 10 11 12 8
IV 5 2 5 5

total number of harvested LNs was fewer than 12. The 
median pre-operative CEA level was 3.4 (0.3-684) ng/
ml. The number of patients in groups stratified accord-
ing to LNR was 87 (66.92%), 13 (10%), 17 (13.07%), 
and 13 (10%). There was no significant difference in 
age (p=0.684) and gender (p=0.275) between LNR 
groups. Distribution of patients according to T, N, 
and M stages are shown in Table 2. Four patients with 
negative nodal status (all were treated with neoadju-
vant chemoradiotherapy) had liver metastasis at the 
time of surgery; metastasectomy (three patients) or 
segmentectomy (one patient) was performed simul-
taneously.

The median follow-up time was 77 months. The 
follow up time for 38 patients was shorter by 5 years. 
The 5-year survival rate was calculated in patients out 
of above and was 63% (58 patients were alive of 92 pa-
tients). Local recurrence was observed in 19 patients 
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Table 3. Follow-up results according to LNR.

LNR LNR 1 LNR 2 LNR 3 LNR 4
p

(n) (87) (13) (17) (13)
Age (year)

Mean± S.D 65.3±13.4 65.6±14.2 62±11.6 63.7±13.4 0.799
Local Recurrence 

Yes 11 5 3 0
0.041

No 76 8 14 13
Distant Metastasis 

Yes 13 5 11 7
<0.001

No 74 8 6 6
Follow-up

Live 59 6 6 4
0.014

Ex 28 7 11 9
Overall survival time (month)

Mean ± S.D 51.3±5,7  42.2±7 33.5±8,4 32.9±10,8   0.001
Disease-free survival time (month)

Mean± S.D 45.6±5,7 30.2±8 25.9±8,2 25.3±11,9 <0.001
5-Year survival Rate (%) 72.3 (47/65)          55.6 (5/9)                     44.4 (4/9) 22.2 (2/9)

Figure 1. Survival rate according to follow-up time.

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Survival rate according to follow-up time. 
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(16.1 %), and distant metastasis was observed in 36 
patients (31.9%) during the study period. The 5-year 
survival rate of LNR groups were 72.3%, 55.6%, 
44.4%, and 22.2%, respectively. There was a statistical-
ly significant difference between LNR groups for dis-
ease-free survival (DFS; p<0.001), distant metastasis 
(p<0.001) and OS (p<0.001), (Table 3), (Figure 1). 
However, there were no statistically significant differ-
ences between LNR groups for tumor differentiation 
grade (p=0.43), pre-operative CEA levels (p=0.3), or 
type of surgery (p=0.87).

Discussion 
Our study shows that the LNR for rectal cancer has 

a prognostic effect on both DFS and OS, and can be 
beneficial while deciding on adjuvant therapy, espe-
cially in patients with insufficient LN dissection. LN 
involvement and total number of LNs examined are 
important determinants of prognosis in patients with 
colon cancer. It is recommended that a minimum of 
12 LNs be examined in patients with colorectal cancer 
[16-18].  Nevertheless, this recommendation may not 
be applicable to rectal cancers, as the number of ma-
lignant LNs in rectal cancer depends upon the number 
of retrieved LNs, which varies with treatment, patient, 
and tumor characteristics.

Techniques for mesorectal excision and pathologic 
examination have been well documented by authors 
[19,20]; however considerable variability remains in 
the total number of LNs examined in patients with 
rectal cancer. In this study, patients with low and mid 
rectal cancer underwent a standardized total meso-
rectal excision, and those with high rectal cancer were 
treated with a partial mesorectal excision. Seventy-five 
(57.7%) patients had fewer than 12 LNs examined, de-
spite an appropriate surgical technique. Pre-operative 
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treatment may decrease the number of LNs available 
for pathologic examination. Therefore, the total num-
ber of LNs examined is not a sufficiently reliable mark-
er of prognosis in patients with rectal cancer.

In our study, the local recurrence rate of 13.8% at a 
median follow-up time of 77 months was higher than 
the 7.4% recurrence rate reported in a study performed 
in France [21]. There may be several reasons for this. 
The follow-up time in their study was 38±20 months, 
and only the recurrence rate in the third year of follow-
up was reported. In this study, we reported the recur-
rence rate at the end of the 5-year follow-up period, 
and it has been shown that local recurrence rates in-
crease with time [3]. In addition, 23% of patients in 
the French trial had stage I tumors, compared to only 
18.5% patients in this study. 

The presence of metastatic LN is known to be asso-
ciated with poor prognosis for OS and DFS in patients 
with rectal cancer [22]. Some studies only considered 
the presence or absence of metastatic LN, and did not 
assess the prognostic value of the LNR. However, the 
LNR has also been evaluated in other gastrointestinal 
malignancies [23,24]. LNR has been shown at many 
cancer sites, including the esophagus [25] and stom-
ach [26]. Rosenberg et al. [27] analyzed 3,026 patients 
with colorectal cancer at a single surgical center over 
a 25-year period, and found that the 5-year OS was 
60.6%, 34.4%, 17.6%, and 5.3% of patients with in-
creasing LNR (p<0.001). Thus, the LNR had a better 
prognostic value than the pN category (p<0.05). Kim 
et al. [28] investigated the impact of LNR in 232 rec-
tal cancer patients to determine its usefulness for as-
sessing prognosis in rectal cancer, as in colon cancer. 
They found that the 5-year survival rate significantly 
decreased as the LNR increased (p<0.001), similar to 
our results. Peschaud et al. [21] investigated the util-
ity of the LNR in 307 rectal cancer patients by divid-
ing them into four groups; LNR=0, LNR=0.01 to 0.07, 
LNR>0.07 to 0.2, and LNR>0.2. In the multivariate 
analysis, LNR was the most significant prognostic 
factor for both DFS (p=0.006) and OS (p=0.0003), 
whereas the presence and absence of metastatic LNs 
was not a significant factor. We found the same result 
when there were fewer than 12 LNs.

The limitations of this study are that it is a retro-

spective analysis with a small patient sample size. In 
addition, in 75 (57.7%) of all patients, fewer than 12 
lymph nodes were harvested. However, this may be re-
lated to the pre-operative neoadjuvant therapy before 
surgery, and 34 patients (26.2%) underwent abdomin-
operineal resection.

Conclusion
This study confirmed that LNR has a prognostic 

impact on the recurrence and OS in patients with rectal 
cancer. The LNR may be useful as a new staging clas-
sification in large prospective studies. Additionally, the 
LNR could be beneficial for deciding adjuvant chemo-
therapy in patients with rectal cancer.
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