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Abstract

Background: An estimated 15% to 20% of patients with 
colorectal cancers present with intestinal obstruction. Although 
colorectal cancer patients with lower lymph node ratios (LNR) 
have been shown to have a higher overall survival and disease 
free survival, this finding has not been clearly defined in patients 
with obstructive colorectal cancer. Here, we examine the impact 
of LNR on oncologic outcomes of colorectal cancer patients with 
and without obstruction.

Methods: A total of 143 patients who underwent surgery for 
colorectal cancer at a single urban safety-net hospital were 
identified, retrospectively, from 1999-2009. These patients were 
divided into two groups: Group A, obstructive colorectal cancer 
(OC) (n=37) and Group B, non-obstructive colorectal cancer 
(NOC) (n=106). Clinicopathologic data were compared between 
the two groups including lymph node ratio (LNR) and overall 
survival. 

Results: Demographics such as age, sex, and race were similar 
between the OC and NOC cohorts. The location of obstructing 
colon cancers were more often found in the sigmoid colon 
(29.7%). Whereas, the location of non-obstructing colon cancers 
occurred more often in the cecum (48.1%). Overall 5-year 
survival was 47.1% for OC group and 52.5% for the NOC group. 
There was no difference in the total number of lymph nodes 
harvested or the average LNR between the two groups. In a 
multivariate analysis, sex, race, emergent operation, and tumor-
node-metastasis (TNM) stage were adverse factors for survival. 
In a multivariate analysis, male sex was favorably predictive of 
overall survival while LNR was not. 

Conclusion: LNR is not predictive of overall survival when an 
adequate number of lymph nodes are harvested in the setting of 
obstructive colon cancer.

Keywords: Colon cancer, Rectal cancer, Obstructive cancer, 
Lymph node ratio.

Abbreviations: LNR = Lymph node ratio; OC = Obstructive 
colon cancer; NOC = Non-obstructive colon cancer; TMN = 
Tumor, node, metastasis; AJCC = American Joint Committee on 
Cancer; SD = Standard deviation; NS = Non-significant.

Unit of Measurements: System International units.

Introduction

An estimated 15% to 20% of patients with colorectal cancers 
present with intestinal obstruction [1]. Obstructing colorectal 
cancers can present as a challenge when curative oncologic 
outcomes are desired. Often times, obstructing colorectal cancers 
are more advanced, associated with a higher incidence of distant 
metastasis, and associated with emergent operations which may 
affect the number of lymph nodes harvested compared to non-
obstructing cancers [2]. 

Currently, the tumor, node, metastasis (TNM) staging system 
is the strongest predictor of survival for colorectal cancers. Of 
the TNM parameters, nodal status is the strongest predictor of 
survival. The College of American Pathologists [3] endorses 
the pathologic examination of a minimum of 12 lymph nodes 
based on the 7th edition of the American Joint Committee on 
Cancer (AJCC) Staging Manual [4]. Factors that impact lymph 
node retrieval include age, immune response, tumor location, 
hospital volume, emergent cases, and tumor size [4,5]. Other 
prognostic factors such as lymph node ratio (LNR) have been 
described to further predict outcomes of patients with colorectal 
cancer [6]. LNR is defined as the number of positive lymph 
nodes identified divided by the total lymph nodes examined. 
Lower LNR indicates a better prognosis with a higher overall and 
disease-free survival [5,7,8]. Some studies have shown LNR to 
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be a valid prognostic indicator when compared to conventional 
nodal staging [9]. This finding, however, has not been elucidated 
in the setting of obstructive colon cancer to our knowledge. 
Therefore, the yield of lymph nodes harvested and the LNR in 
obstructing colorectal cancer should be evaluated. Our aim is to 
determine the prognostic implications of LNR with obstructing 
colon cancers. 

Methods

Approval for this retrospective review was obtained from an 
institutional review board. Colorectal cancer data was retrieved 
from our local tumor registry from 1999-2009. Demographics 
and clinical data included age at diagnosis, race, sex, payer 
summary, tumor site and size, presence of obstruction from the 
cancer, diagnosis date, AJCC stage, TNM data including number 
of harvested lymph nodes and number of positive lymph nodes, 
surgical approach, chemotherapy and radiation therapy details, 
vital status, recurrence, last contact, and date of death. Patients 
with incomplete data and patients who did not undergo surgery 
were excluded.

The relationship between LNR and other clinicopathological 
parameters were assessed using nonparametric statistics. 
Categorical data were analyzed using Pearson chi-square test and 
Fisher’s exact test while continuous variables were analyzed using 

t-test. Clinical outcomes were assessed using the Kaplan-Meier 
survival curves. Stepwise multivariate Cox proportion analysis 
was performed. The statistical significance for all tests used was 
set at p< 0.05. All analyses were performed using the statistical 
software, Statistical Package for the Social Sciences, version 20.0 
(SPSS, Inc, Chicago, IL).

Results

Demographics

Our search revealed 143 patients who underwent surgery for 
colorectal cancer at a single urban teaching hospital. There were 
37 patients with obstructive colorectal cancer (OC) at the time 
of surgery and 107 patients without a bowel obstruction (NOC) 
at the time of surgery. No difference was seen in age (OC, mean 
61.32 years versus NOC, mean 59.47 years, p=0.461), sex (Males: 
54.1% in OC group versus 49.2% in NOC group, p=0.449), and 
race (Table 1). Tumor site was analyzed next. OC patients had 
a higher rate of descending and sigmoid colon cancers (54% 
versus 29.3% in NOC) while NOC patients showed a higher 
rate of right and transverse colon cancers (64.1% versus 40.5 in 
OC). When comparing overall distribution of tumor site, there 
was a significant difference seen between the two groups (Table 
1). No difference in mean tumor size (5.5 cm versus 5.9 cm) or 
average number of lymph nodes harvested (16.1 versus. 16.05) 

Table 1: Distribution of age, sex, race, tumor size, number of total nodes harvested, tumor location, AJCC stage

OC (N=37) NOC (N=106) p Value

Age, y, mean (SD) 61.32 (1.87) 59.47 (1.33) NS

Sex, n (%) NS

Male 20 (54.1%) 49 (46.2%)

Female 17 (45.9%) 57 (53.8%)

Race, n (%) NS

Black 33 (89.2%) 96 (90.7%)

White 3 (8.1%) 7 (6.5%)

Other 1 (2.7%) 3 (2.8%)

Tumor Size cm, mean (SD) 5.5 (2.95) 5.9 (3.0) NS

Lymph Node Harvested, mean (SD) 16.1 (11.85) 16.05 (11.42) NS

Tumor Site, n (%) 0.0464

Cecum/Ascending colon 8 (21.6%) 51 (48.1%)

Transverse 7 (18.9%) 17 (16.0%)

Descending 9 (24.3%) 15 (14.2%)

Sigmoid 11 (29.7%) 16 (15.1%)

Rectum 2 (5.4%) 7 (6.6%)

AJCC stage, n (%) NS

1 4 (10.8%) 11 (10.4%)

2 12 (32.4%) 50 (47.2%)

3 18 (48.7%) 39 (36.8%)

4 3 (8.1%) 6 (5.6%)
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was seen between the OC and NOC groups, respectively. There 
was also no difference in staging between the two groups with 
the majority of patients having stage 2 or 3 disease (Table 1). 

Lymph Node Ratio

The mean LNR for the OC group was 0.1341 which was similar to 
that of the NOC group at 0.1474 (Table 2). We further analyzed 
LNR by categorizing patients based on quartile distribution: 
0 – 0.24, 0.25– 0.49, 0.50– 0.74, and 0.75– 1.0. There was no 
difference in distribution of LNR between the two groups with 
the majority of patients falling in the 0 – 0.24 category (OC 
81.1% and NOC 77.1%).

Table 2: Lymph node ratio with distribution

OC NOC P

LN ratio, mean (SD) 0.1341 (0.232) 0.1474 (0.239) NS

LN ratio distribution, n (%)

0 - 0.24 30 (81.1%) 81 (77.1%)

0.25 – 0.49 3 (8.1%) 12 (11.4%)

0.5 – 0.74 3(8.1%) 6 (5.7%)

0.75 – 1.0 1 (2.7%) 6 (5.7%)

Oncologic Outcomes

Analysis of the survival data demonstrated that the 1, 3, and 5 
year overall survival rates of the OC group were 83.6%, 66.4%, 
and 52%, respectively (Figure 1). These findings are lower 
compared to the 1, 3, and 5 year overall survival rates of the 

NOC group which were 90.3%, 75.1%, and 54.8%, respectively. 
Factors predictive of survival were then examined including 
presence of obstruction, LNR, age, gender, stage, and tumor site 
to determine the significance to survival outcomes. Specifically, 
the prognostic value of the LNR was assessed in the presence of 
possible confounding covariates by Cox multivariate regression 
to achieve this aim. The only variable associated with improved 
survival in our model was male gender ([HR]: 0.559 [95%CI: 
0.312-1.000], p=.050) (Figure 2). No significant trend was seen 
in regard to LNR as a prognostic indicator in patients with 
obstructive colon cancer at the time of diagnosis.

Discussion

Obstructive colorectal cancers often present as a challenge 
especially when curative resection is the goal. Despite the TNM 
tumor staging being the standard for determining prognosis 
while guiding treatment, LNR has emerged as an alternative 
prognostic indicator for colon and rectal cancer [4,10]. This 
study’s aim, to assess whether or not LNR is prognostic in 
obstructive colorectal cancers, has yet to be elucidated in the 
literature. Here, we found an average positive LNR for OC and 
NOC groups of 0.13 and 0.15 respectively. This value is critical 
given the recent findings of Gracia et al on the trends of positive 
LNR in patients with colectomy. They reported a positive LNR 
starting at 0.16 increased the cancer specific mortality by 15.7% 
while a ratio greater than 0.21 increased the overall mortality 
by 16.6% in a large population base study [11]. Because 80.1% 
of our OC and 77.1% of our NOC patients were below LNR 

Figure 1: Kaplan-Meier Survival Curve

https://www.google.com/url?q=https%3A%2F%2Fdoi.org%2F10.24218%2Fjcet.2017.17&sa=D&sntz=1&usg=AFQjCNFdNWLeYXBr1d_JybFnJqzbuWnuyg


J Can Epi Treat 1(4).                                                                                                                                                                                                                Page |11

Citation: Jacquelyn Turner, Lampros Liasis, George Malietzis, Ayana Chase, E. Shyam P. Reddy, et al. (2017) Prognostic Impact of Lymph Node Ratio 
in Obstructive Colorectal Cancer. J Can Epi Treat 1(4): 8-12. doi: https://doi.org/10.24218/jcet.2017.17.

of 0.24 using a quartile distribution, it is difficult to determine 
whether a similar trend would be seen in our cohort of patients. 
Therefore, categorizing patients as described by Rosenberg et al 
[12] (<0.1, 0.1– 0.17, 0.18 – 0.41, 0.42 – 0.69, and > 0.7) may 
be advantageous for future studies. Despite this finding, we did 
not find a correlation between overall survival and LNR in a 
multivariate regression analysis. 

These results should not underestimate the potential value of 
LNR in colorectal cancer. For example, Huh et al revealed that 
LNR is more useful when a suboptimal number (<11) of lymph 
nodes are retrieved and LNR is an independent prognostic factor 
for survival [13]. In our study, neither group (OC or NOC) had 
suboptimal lymph nodes harvested with an average retrieval of 
16.1 for the OC group versus 16.05 for the NOC group. This 
finding may play a role in LNR not being prognostic in both 
cohorts of patients. Berger et al had a similar finding in their 
study of patients with inadequate lymph retrieval [14]. Future 
studies are needed to investigate the accuracy and precision of 
LNR when lymph node harvest is less than 11 in the setting of 
colorectal obstruction. 

There were several limitations of our study. This study is a 
retrospective review, which is subject to selection bias. In 
addition, this study is limited by small sample size. Furthermore, 
as noted by Huh et al, an accepted specific value for LNR is 
unknown [13]. In addition the optimal distribution of LNR to 
stratify patients is unclear.

Conclusion

LNR is not predictive of overall survival when an adequate 
number of lymph nodes are harvested in the setting of obstructive 
colon cancer. 
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