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Abstract: Introduction: Although the predictive and prognostic importance of total number of infiltrated lymph 
nodes in rectal cancer is well established, the role of lymph node ratio (LNR) is yet to be defined. 
Objective: To test the prognostic value of LNR in patients with rectal cancer. Patients and Methods: Data of 232 
patients with stage III rectal adenocarcinoma who were treated at the department of Clinical Oncology, Tanta 
University Hospital from January 2008 to December 2012 was retrospectively analyzed. Only data of 107 were 
eligible for our study. The cut-off values of LNRs were statistically calculated as 0.21, 0.32, and 0.61 dividing the 
patients into four groups (LNR 1-4). Results: A higher LNR value is significantly correlated with higher tumor 
grade (P= 0.004), margin involvement, local recurrence and distant metastasis (P = <0.001). Overall Survival (OS) 
for all patients is 93.2%. Patients with < 12 resected lymph nodes (LNs) have significantly shorter OS (86.1%) than 
those with ≥12 resected LNs (100%) P value = 0.024. According to LNR, OS for patients with LNR1, LNR2, LNR3 
is 100% as compared to 83.3% in those with LNR4 (P value = 0.073). Patients with < 12 resected LN have 
significantly shorter DFS (16.8 %) than those with ≥12 resected LN (90.7%) P value < 0.001. Similarly, patients 
with LNR4 have significantly shorter DFS as compared to the three other groups (LNR1-3). Conclusions: Higher 
LNRs (more than or equal to 0.61) have strong independent prognostic impact in stage III rectal cancer, and should 
be considered for treatment decision making.  
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1. Introduction 

Rectal tumor is the third most basic malignancy 
and third driving reason for cancer-related death (1). 
Complete total mesorectal excision (TME) based 
surgery is considered the backbone of treatment (2). 
Unfortunately, recurrence rate after curative surgery is 
still high (3). High tumor stage and grade, positive 
lymph node, their total number removed either 
negative or involved, involved surgical margins, either 
lymphovascular or perineural invasion have a 
prognostic impact for recurrence (4). The number of 
regional LNs involved is an important determinant of 
disease outcomes (5). 

Patients who have received preoperative 
radiotherapy face a problem due to inadequate lymph 
nodes excision, which is reflected on TNM staging 
and in turn patients' prognosis (6).  

Lymph node ratio (LNR) is defined as “lymph 
node metastases (LNM) number divided by the whole 
number of excised LNs”, is associated with bad 
prognosis in esophageal and gastric cancers (7,8). 

Stage III colon cancer bad prognosis is also positively 
affected by higher LNRs (9). 

This study was aimed to assess the stage III 
rectal cancer outcomes in relation to LNR. We 
hypothesized that LNR would predict oncological 
outcomes in those patients. 
 
2. Patients and Methods 
Patients 

We retrospectively reviewed data of 232 rectal 
cancer patients who were treated at the department of 
Clinical Oncology, Tanta University Hospital from 
January 2008 to December 2012. They underwent 
preoperative concomitant chemo-radiotherapy 
followed by TME for rectal cancer. 125 patients were 
excluded who had either stage I, II, IV at time of 
diagnosis or whom not being followed up. Finally, 107 
stage III cancer rectum patients were studied.  
Methods: 
Radiotherapy 
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Preoperative pelvic radiotherapy 45 Gy over 25 
fractions followed by boost 540 cGy in three fractions. 
Oral capecitabine “825 mg/m², twice daily” as radio 
sensitizer, continued in weekends, has been 
administered for all patients concomitantly with 
radiotherapy. 
Surgery 

Depending on the evaluation of surgeons, TME 
with either low anterior resection or abdominoperineal 
resection was done 6 to 8 weeks after 
radiochemotherapy. 2-4 weeks following surgery, 
adjuvant chemotherapy started. 
Lymph node staging: 

Based on the American Joint Committee on 
Cancer (AJCC), the lymph nodes staging was done 
(10).  
LNR grouping: 

LNR cut-off values were 0.21, 0.32, and 0.61. 
The patients were classified into four groups: 

Group 1 (LNR1, n = 18) as LNRs < 0.21 
Group 2 (LNR2, n = 16) for LNRs between 0.21-

0.32 
Group 3 (LNR3, n = 41) for LNRs of 0.32-0.61 
Group 4 (LNR4, n =32) for LNRs > 0.61. 

Follow-up strategy: 
Physical examination, serum carcinoembryonic 

antigen (CEA) and have been done at three months 
interval in the first 2 years then every six months. 
Abdominopelvic computerized tomography (CT), 
chest X-ray and/or CT if suspicious at six months 
interval in the first two years then annually during 
period of follow-up (11).  

Newly developed pelvic mass during follow-up 
period confirmed either by biopsy or by a continuous 
increase of the size in the 3-6 month radiologic 
examinations referred as local recurrence (LR). On the 
other hand, systemic failure or metastasis documented 
either with pathologically or radiologically prove. 

Sustained elevation of serum CEA level considered as 
a disease recurrence.  
Survival analysis: 

Disease-free survival (DFS) is determined as the 
interval between proved pathological examination 
dates until either proven local or distant metastasis. On 
the other hand, overall survival (OS) is calculated 
from same dates till the date of last follow-up. 

Histopathological characteristics as “tumor stage, 
lymph node involvement, presence of lympho-
vascular invasion, tumor grade”, DFS and OS of the 
four LNRs groups were statistically correlated. 
Statistical Methods: 

All data were fed to the computer then analysis 
with IBM SPSS software package version 20.0 
(Armonk, NY: IBM Corp). The Kolmogorov- 
Smirnov, Shapiro and D’agstino test was used to 
ensure the normality of distribution of variables, Chi-
square test (Fisher or Monte Carlo) were assessed 
categorical variable between groups. Comparison 
between the four different LNR categories was done 
using ANOVA for normally distributed data while 
Kruskal Wallis was used for not normally distributed 
data. Student t-test or Mann Whitney test was used to 
compare between Recurrence and non-recurrence 
cases also between died and survived cases. Kaplan-
Meier method was assessed for diseases and overall 
free survival. Significance o was judged at the 5% 
level. 
 
3. Results 

One-hundred and seven patients with stage III 
rectal cancer who underwent curative TME based 
surgery with regional LNs dissection following 
preoperative concomitant chemo-radiotherapy were 
included in the analysis. Distribution of the studied 
cases according to different parameters is expressed in 
Table 1. 

 
Table (1): Distribution of the studied cases according to different parameters (n= 107)  

 No. (%) 
Positive LN  
Mean ± SD. 5.3 ± 2.8 
Median (Min. – Max.) 5(1 – 12) 
Resected LN  
Mean ± SD. 11.8 ± 3.2 
Median (Min. – Max.) 12(4 – 20) 
≥ 12 69 (64.5%) 
< 12 38 (35.5%) 
LNR  
Mean ± SD. 0.5 ± 0.3 
Median (Min. – Max.) 0.4(0.1 – 1) 
LNR 1 18(16.8%) 
LNR 2 16(15%) 
LNR 3 41(38.3%) 
LNR4 32(29.9%) 
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A higher LNR value is statistically significantly 
associated with high tumor grade (P= 0.004), margin 
involvement (P <0.001) Table 2, elevated CEA during 
follow-up period (Table 3), local recurrence and 
distant failure (Table 4). 
Oncologic outcomes 

Thirty-Six (33.6%) patients had treatment failure 
(13.1%) from them with a local recurrence and 16 (15 
%) with systemic disease metastasis during the follow-
up interval. Six patients (5.6%) developed both local 
and systemic recurrence, 4 (3.72%) died during 
follow-up (Table 4). 

Treatment failure was significantly associated 
with older age ≥ 60 (P <0.004), distance from anal 
verge ≤ 5 cm (P <0.001), margin involvement (P 
<0.001), grade III tumors, T4 tumors and < 12 
resected LN (P <0.001) (Table 5). 

Although only 4 patients (3.72%) died during 
follow-up, mortality was significantly associated with 
older age ≥ 60 (P <0.001), distance from anal verge ≤ 
5 cm (P¬0.016), margin involvement (P=0.004), 

Grade III tumor (P=0.009), < 12 resected LN (P= 
0.014) (Table 6). 
Overall Survival (OS): 

OS for all patients is 93.2% with mean time of 
48.883 months (Figure 1), patients with < 12 resected 
LN have significantly shorter OS (86.1%) than those 
with ≥12 resected LN (100%) P value = 0.024, (Figure 
2). On the other hand, LNR groups have no OS 
statistically significant impact in rectal cancer patients 
LNR1, LNR2, LNR3 is 100% and LNR4 is 83.3 % (P 
value = 0.073) (Figure 3). 
Disease Survival (DFS): 

DFS for all patients is 62.2% with mean time of 
38.284months (Figure 4), patients with < 12 resected 
LN have significantly shorter DFS (16.8 %) than those 
with ≥12 resected LN (90.7%) with P value < 0.001 
(Figure 5). Also, Higher LNR has statistically 
significant shorter DFS with LNR1 is 88.9%, LNR2 is 
100%, LNR3 is 85.1% and LNR4 is 7.3 %( P value = 
(<0.001) (Figure 6). 

 
Table (2): Relation between LNR and different parameters (% from total) 

 
Total 
(n = 107) 

LNR 
p 

 
LNR 1 
(n = 18) 

LNR 2 
(n = 16) 

LNR 3 
(n = 41) 

LNR 4 
(n = 32) 

Age (years) 60.3 ± 12.4 58.3 ± 8.7 57.6 ± 10.6 59.2 ± 12.5 64 ± 14.4 0.228 
< 60 45(42.1%) 8(7.5%) 8(7.5%) 19(17.8%) 10(9.3%) 

0.513 
≥ 60 62(57.9%) 10(9.3%) 8(7.5%) 22(20.6%) 22(20.6%) 
Sex       
Male 70 (65.4%) 12 (11.2%) 14 (13.1%) 24 (22.4%) 20 (18.7%) 

0.218 
Female 37 (34.6%) 6 (5.6%) 2 (1.9%) 17 (15.9%) 12 (11.2%) 
Distance from anal verge       
≤ 5 cm 39 (36.4%) 4 (3.7%) 4 (3.7%) 9 (8.4%) 22 (20.6%) 

<0.001* 
> 5 cm 68 (63.6%) 14 (13.1%) 12 (11.2%) 32 (29.9%) 10 (9.3%) 
Pathological type       
Adenocarcinoma 99 (92.5%) 12 (11.2%) 16 (15.0%) 41 (38.3%) 30 (28.0%) 

<0.001* 
Mucoid 8 (7.5%) 6 (5.6%) 0 (0.0%) 0 (0.0%) 2 (1.9%) 
Margin involvement       
Both margins are free 79 (73.8%) 16 (15.0%) 16 (15.0%) 35 (32.7%) 12 (11.2%) 

<0.001* 
One or both margins are involved 28 (26.2%) 2 (1.9%) 0 (0.0%) 6 (5.6%) 20 (18.7%) 
Type of operation       
Low anterior resection 62 (57.9%) 16 (15.0%) 11 (10.3%) 18 (16.8%) 17 (15.9%) 

0.009* 
Abdomino- perineal resection+ colostomy 45 (42.1%) 2 (1.9%) 5 (4.7%) 23 (21.5%) 15 (14.0%) 
Grade       
II 73 (68.2%) 14 (13.1%) 14 (13.1%) 31 (29.0%) 14 (13.1%) 

0.004* 
III 34 (31.8%) 4 (3.7%) 2 (1.9%) 10 (9.3%) 18 (16.8%) 
T Tumor       
T2 2 (1.9%) 0 (0.0%) 0 (0.0%) 2 (1.9%) 0 (0.0%) 

0.077 T3 33 (30.8%) 10 (9.3%) 6 (5.6%) 11 (10.3%) 6 (5.6%) 
T4 72 (67.3%) 8 (7.5%) 10 (9.3%) 28 (26.2%) 26 (24.3%) 
N Stage (ypN)       
N1 30 (28.0%) 18 (16.8%) 6 (5.6%) 6 (5.6%) 0 (0.0%) 

<0.001* 
N2 77 (72.0%) 0 (0.0%) 10 (9.3%) 35 (32.7%) 32 (29.9%) 

Qualitative data were described using number and percent and was compared using Chi square or Monte Carlo test. While 
normally quantitative data was expressed in mean ± SD and was compared using ANOVA test, abnormally distributed data was 
expressed in median (Min. – Max.) and was compared using Kruskal Wallis test 
*: Statistically significant at p ≤ 0.05 
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Table (3): Relation between LNR and different parameters (% from total) 

 
Total 
(n = 107) 

LNR 
p 

 
LNR 1 
(n = 18) 

LNR 2 
(n = 16) 

LNR 3 
(n = 41) 

LNR 4 
(n = 32) 

Pre/therapy HB 11.4 ± 1.7 11.3 ± 1.6 10.7 ± 1.3 11.9 ± 1.7 11.2 ± 1.7 0.045* 
CEA       
Pre therapy 2.7(0 – 30) 2(0 – 6) 2.9(1 – 15) 2(1 – 30) 2.5(1 – 13) 0.682 
≤ 5 (mcg/L) 91 (85.0%) 16 (15.0%) 14 (13.1%) 35 (32.7%) 26 (24.3%) 

0.923 
> 5 (mcg/L) 16 (15.0%) 2 (1.9%) 2 (1.9%) 6 (5.6%) 6 (5.6%) 
Post therapy 2(0 – 28) 2(0 – 3) 1.5(1 – 2) 2(0.7 – 28) 5(1 – 11) 0.002* 
≤ 5 (mcg/L) 89(83.2%) 18(16.8%) 16(15.0%) 37(34.6%) 18(16.8%) 

<0.001* 
> 5 (mcg/L) 18(16.8%) 0(0.0%) 0(0.0%) 4(3.7%) 14(13.1%) 
CA19.9       
Pre therapy 11(0.6 – 100) 14(0.6 – 65) 9.5(2 – 30) 12(5 – 100) 9(4 – 40) 0.535 
Post therapy 7(1 – 70) 6(1 – 34) 6.5(2 – 30) 8(4 – 70) 8.5(3 – 39) 0.178 
Therapy PS       
Pre 1(1 – 1) 1(1 – 1) 1(1 – 1) 1(1 – 1) 1(1 – 1) 1.000 
Post 1(1 – 5) 1(1 – 2) 1(1 – 2) 1(1 – 2) 1(1 – 5) 0.054 

Qualitative data were described using number and percent and was compared using Chi square or Monte Carlo test. While 
normally quantitative data was expressed in mean ± SD and was compared using ANOVA test, abnormally distributed data was 
expressed in median (Min. – Max.) and was compared using Kruskal Wallis test 
*: Statistically significant at p ≤ 0.05 

 
Table (4): Relation between LNR and treatment outcomes (% from total) 

 
Total 
(n = 107) 

LNR 
p 

 
LNR 1 
(n = 18) 

LNR 2 
(n = 16) 

LNR 3 
(n = 41) 

LNR 4 
(n = 32) 

Treatment Failure 36(33.6%) 2(1.9%) 0(0.0%) 6(5.6%) 28(26.2%) <0.001* 
DFS 29.5 ± 12.9 31.8 ± 12.3 33.8 ± 10.5 35.2 ± 9.9 18.8 ± 11.5 <0.001* 
Occurrence of local recurrence alone 14(13.1%) 2 (1.9%) 0 (0.0%) 0 (0.0%) 12(11.2%) <0.001* 
Occurrence of distant metastases alone 16(15%) 0 (0.0%) 0 (0.0%) 4(3.7%) 12(11.2%) <0.001* 
Both local and distant failure 6(5.6%) 0 (0.0%) 0 (0.0%) 2 (1.9%) 4(3.7%) <0.001* 
Mortality 
Survived 103(96.3%) 18(16.8%) 16(15%) 41(38.3%) 28(26.2%)  

0.036* Death 4(3.7%) 0(0%) 0(0%) 0(0%) 4(3.7%) 
OS 

OS 40(6 – 50) 36(23 – 48) 32.5(20 – 48) 38(24 – 50) 44.5(6 – 48) 

 

0.370 

 

Qualitative data were described using number and percent and was compared using Chi square or Monte Carlo test. While 
normally quantitative data was expressed in mean ± SD and was compared using ANOVA test, abnormally distributed data was 
expressed in median (Min. – Max.) and was compared using Kruskal Wallis test 
*: Statistically significant at p ≤ 0.05 

 
Table (5): Relation between Treatment Failure and different parameters (n= 107) 

 Occurrence of recurrence 
p 

 
No  
(n = 71) 

Yes  
(n = 36) 

Age (years) 57.8 ± 10.7 65 ± 14.3 0.004* 

< 60 35(49.3%) 10(27.8%) 
0.033* 

≥ 60 36(50.7%) 26(72.2%) 
Sex    
Male 46(64.8%) 24(66.7%) 

0.847 
Female 25(35.2%) 12(33.3%) 
Distance from anal verge    
≤ 5 cm 17(23.9%) 22(61.1%) 

<0.001* 

> 5 cm 54(76.1%) 14(38.9%) 
Margin involvement    
Both margins are free 69(97.2%) 10(27.8%) 

<0.001* 

One or both margins are involved 2(2.8%) 26(72.2%) 
Type of operation    
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 Occurrence of recurrence 
p 

 
No  
(n = 71) 

Yes  
(n = 36) 

Low anterior resection (LAR) 45(63.4%) 17(47.2%) 
0.110 

Abdomino- perineal resection+ colostomy (APR) 26(36.6%) 19(52.8%) 
Pathological type    
Adenocarcinoma 67(94.4%) 32(88.9%) 

0.438 
Mucoid 4(5.6%) 4(11.1%) 
Grade    
II 61(85.9%) 12(33.3%) 

<0.001* 

III 10(14.1%) 24(66.7%) 
T Tumor    
T2 0(0%) 2(5.6%) 

0.001* T3 29(40.8%) 4(11.1%) 
T4 42(59.2%) 30(83.3%) 
N Stage (ypN)    
N1 24(33.8%) 6(16.7%) 

0.062 
N2 47(66.2%) 30(83.3%) 
Resected LN    
≥ 12 63(88.7%) 6(16.7%) 

<0.001* 

< 12 8(11.3%) 30(83.3%) 

Qualitative data were described using number and percent and was compared using Chi square test or Fisher Exact test, while 
normally quantitative data was expressed in mean ± SD and was compared using student t-test, abnormally distributed data was 
expressed in median (Min. - Max.) and was compared using Mann Whitney test 
*: Statistically significant at p ≤ 0.05 

 
Table (6): Relation between mortality and different parameters (n= 107) 

 Mortality  
p 

 
Survived  
(n = 103) 

Died  
(n = 4) 

Age (years) 59.5 ± 12.1 78.5 ± 1.7 <0.001* 

< 60 45(43.7%) 0(0%) 
0.137 

≥ 60 58(56.3%) 4(100%) 
Sex    
Male 66(64.1%) 4(100%) 

0.296 
Female 37(35.9%) 0(0%) 
Distance from anal verge    
≤ 5 cm 35(34%) 4(100%) 

0.016* 

> 5 cm 68(66%) 0(0%) 
Pathological type    
Adenocarcinoma 97(94.2%) 2(50%) 

0.027* 

Mucoid 6(5.8%) 2(50%) 
Margin involvement    
Both margins are free 79(76.7%) 0(0%) 

0.004* 

One or both margins are involved 24(23.3%) 4(100%) 
Type of operation    
Low anterior resection (LAR) 62(60.2%) 0(0%) 

0.029* 

Abdomino- perineal resection+ colostomy (APR) 41(39.8%) 4(100%) 
Grade    
II 73(70.9%) 0(0%) 

0.009* 

III 30(29.1%) 4(100%) 
T Tumor    
T2 2(1.9%) 0(0%) 

0.351 T3 33(32%) 0(0%) 
T4 68(66%) 4(100%) 
N Stage (ypN)    
N1 30(29.1%) 0(0%) 

0.575 
N2 73(70.9%) 4(100%) 
Resected LN    
≥ 12 69(67%) 0(0%) 

0.014* 

< 12 34(33%) 4(100%) 
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Qualitative data were described using number and percent and was compared using Chi square test or Fisher Exact test, while 
normally quantitative data was expressed in mean ± SD and was compared using student t-test, abnormally distributed data was 
expressed in median (Min. - Max.) and was compared using Mann Whitney test 
*: Statistically significant at p ≤ 0.05 
 

 
Figure (1): Kaplan-Meier survival curve for Overall survival with 
mean 48.883 (93.2%). 
 

 
Resected LN Mean % Log rank  
< 12 45.455 86.1 5.123* 

(0.024*) ≥ 12 50.0 100.0 

Figure (2): Overall survival for resected LN 
 

 
LNR Mean % Log rank  
1 48.0 100.0 

6.974 
(0.073) 

2 48.0 100.0 
3 50.0 100.0 
4 44.958 83.3 

Figure (3): Kaplan-Meier survival curve for Overall survival with 
LNR 
 

 

 Mean % 

Disease free survival 38.284 62.2 

Figure (4): Kaplan-Meier survival curve for disease free survival 
(DFS) for all rectal cancer patients 

 

 
 
Disease free survivalwithresected LN 

Resected LN Mean % Log rank  
≥ 12 47.359 90.7 61.236* 

(<0.001*) < 12 22.684 16.8 

Figure (5): Kaplan-Meier survival curve for disease free survival 
with resected LN 

 
4. Discussion 

Quality of life of rectal cancer patientsis an 
important part of primary treatment outcomes. The 
most important prognostic factors for rectal cancer are 
both the degree of bowel wall penetration and nodal 
involvement (12). TNM staging system has been 
corner stone for assessing rectal cancer patient’s 
prognosis. Adequate lymph nodes has an impact on 
improve rectal cancer patient’s survival (13). Survival 
impact occurred with twelve or more lymph nodes 
excised (14).  
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Disease free survival with LNR 

LNR Mean % Log rank  
1 43.333 88.9 

80.102* 
(<0.001*) 

2 48.0 100.0 
3 45.933 85.1 
4 19.344 7.3 

Figure (6): Kaplan-Meier survival curve for disease 
free survival with LNR 
 

Neo-adjuvant chemo-radiotherapy has become 
state of art in locally advanced rectal cancer 
management, which may reduce local recurrence (15) 
without increase the incidence of postoperative 
complications (16). Preoperative radiotherapy has an 
important value for the patients (17) especially if 
down-staging achieved (18). Surgeons face difficulty 
to excise adequate lymph nodes number especially 
after radiation therapy (19), as only third of them can 
get ≥12 lymph nodes. In this situation, real value of 
lymph nodes cannot be expressed in N stage (20).  

LNR is an area which remains controversial. An 
increase in the number of metastatic nodes as well as a 
decrease in the number of harvested nodes increases 
the LNR. An increasing number of positive nodes 
have also been shown to have poor oncology 
outcomes (14). Researcher has been studied the 
prognostic value of LNR for colorectal cancer. The 
present study excludes colon cancer because the 
modality of treatment for rectal tumors differs and 
radiation may interfere with adequate lymph nodes 
excision.  

We demonstrated that, LNR may improve nodal 
stage system in prediction of outcomes as higher ratio 
can predict increase risk of disease recurrence for 
stage III rectal cancer. Previous studies proved the 
positive impact of LNR for rectal cancer patients (21, 
22, 23), especially with more than 12 lymph nodes 
harvest (24).  

Our results are matched with other studies, which 
focused only on rectal cancer (25, 26, 27, 28, 29, 30) 
proved the LNR’s survival impact. As regards OS, our 
data showed non statistically significant shorter 

survival with higher LNR. Resenburg et al. (27) 
investigated one of the largest studies on LNR in 
colorectal cancer patients over 25-years. They used the 
cutoff values of 0.17, 0.41 and 0.69 for the analysis. 
This study is carried on 1,263 patients demonstrated 
that the higher LNR was directly related to poor 
survival. They included all staged colorectal cancers 
for their analysis. There was no further subdivision on 
rectal cancers undergoing anterior resections and 
abdominoperineal resections. We focus was on LNR 
in only stage III rectal cancers, which underwent TME 
based surgery. 

Peschaud et al. (28) studied 307 rectal cancer 
patients, reported LNR as an independent factor for 
prognosis, regardless the number of LN excised. Some 
limitations apply to their results as they mixed rectal 
tumor sites in data interpretation (27,28), upper rectal 
cancer patients are included which is biologically 
different from low and mid rectum (30), had a short 
median follow-up with less than 60 months (26, 
27,28,29,30), no data express the surgical technique 
used, or even use of TME or not (27). Our data prove 
that regardless adequate number of excised lymph 
node. Also, LNR cannot offer a better staging system 
if 12 lymph nodes or more are harvest. As a fact, the 
excised number of lymph node is indirect 
proportionate to radiation therapy sensitivity. So, N 
stage cannot represent outcomes prediction. Our 
results are in line with those listed by Rosenberg and 
his colleagues (27) and Peschaud et al (28), which 
detect the importance of LNR regardless the number 
of resected LN. 

We are presenting LNR as a clinical useful tool, 
an easy applicable way to detect oncological 
outcomes. As lymph node harvest is multifactorial, 
varying from surgeon's experience, techniques to 
anatomical variation and also neoadjuvant 
radio/chemoradiotherapy. More studies and efforts are 
needed to detect the LNR clinical potency for rectal 
cancer. 
 
Conclusions:  

Higher LNRs (more than or equal to 0.61) have 
strong independent prognostic impact in stage III 
rectal cancer, and should be considered for treatment 
decision making. Further studies are needed on larger 
number of patients with stage III rectal cancer to 
validate our results.  
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