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ÖZ 

 

Amaç:  Lenf nodu oranı (LNR), pozitif lenf nodlarının toplam eksize edilmiş lenf nodlarına oranını temsil eder. Baş ve boyun SCC'si 

nedeniyle cerrahi yapılmış hastalarda LNR ile sağkalım arasındaki ilişki değerlendirildi. 

 

Araçlar ve Yöntem: Çalışmaya cerrahi rezeksiyon ve boyun diseksiyonu yapılan baş ve boyun skuamöz hücreli karsinomlu 33 hasta 

dahil edildi. Kaplan-Meier analizi ve log-rank testi, hastalıksız sağkalım (DFS) ve genel sağ kalımdaki (OS) farklılıkları karşılaştırmak 

için kullanıldı. 

 

Bulgular:  Ortalama LNR değeri 0.1, ortalama yaş 57, 28 erkek ve 5 kadın hasta dahil edildi. Medyan DFS 10.4 aydı ve medyan OS 

32.5 aydı. Kaplan-Meier sağkalım analizi ile DFS ve OS karşılaştırıldığında, medyan LNR≥0.1 olan hastaların, oranları bu eşik 

değerlerin altında olan hastalara göre anlamlı derecede daha kötü DFS (p:0.029) ve OS (p:0.036) olduğunu bulduk. Diğer bilinen 

rekürrens ve sağkalım prediktörleri göz önüne alındığında, LNR'nin DFS (p=0.036, HR 0.38, % 95 CI 0.15-0.93) ve OS (p=0.042, HR 

0.40% 95 CI 0.17-0.96) ile anlamlı şekilde ilişkili olduğu bulundu. 

 

Sonuç: Çalışmamız, yüksek LNR'nin baş-boyun kanserli hastalarda sağkalım için bağımsız bir prediktörü olduğunu gösterdi. Baş-

boyun kanserli hastalarda LNR, rekürrens ve sağkalımı tahmin etmek için ek bir parametre olarak kullanılabilir. 

 

Anahtar Kelimeler: baş-boyun kanseri; lenf nodu oranı; lenf nodu pozitif; rekürrens; sağ kalım 

 

ABSTRACT 

 

Purpose: Lymph node ratio (LNR) represents the ratio of positive lymph nodes to total excised lymph nodes. We analyzed the corre-

lation between LNR and outcomes in patients who have undergone surgery for SCC of the head and neck. 

 

Materials and Methods: Thirty-three patients with head and neck squamous cell carcinoma (HNSCC) who underwent surgical re-

section and neck dissection were included. Kaplan-Meier analysis and log-rank test were used to compare differences in disease-free 

survival (DFS) and overall survival (OS). 

 

Results: In total, 28 males and 5 females with a median of age 57 years were identified, with a median recorded LNR of 0.1. The 

median DFS was 10.4 months, and the median OS was 32.5 months. When DFS and OS were compared by Kaplan-Meier survival 

analysis, we found that patients with the median LNR≥0.1 had significantly worse DFS (p:0.029) and OS (p:0.036) than patients with 

ratios below these threshold values. Considering other known predictors of recurrence and survival, we found that LNR was signifi-

cantly associated with DFS (p=0.036, HR 0.38, 95% CI 0.15-0.93) and OS (p=0.042, HR 0.40, 95% CI 0.17-0.96). 

 

Conclusion: Our study showed that high LNR was an independent predictor of outcome in patients with HNSCC. In HNSCC, LNR 

can be used as an additional parameter to predict recurrence and survival. 
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INTRODUCTION 

Cervical lymph node involvement is an important prog-

nostic factor for head and neck squamous cell carcinoma 

(HNSCC), and even the presence of a positive lymph node 

is associated with a decrease in overall survival (OS) of up 

to 50%.1 For nodal (N) staging, the 8th edition of the 

American Joint Cancer Committee (AJCC) uses for meta-

static lymph node number, contralateral lymph node status, 

metastatic lymph node size, and extracapsular extension 

(ECE).2 Pathological factors currently used in the risk 

stratification of patients and to guide treatment include ad-

vanced tumor (T) classification, advanced N classification, 

perineural invasion (PNI), lymphovascular space invasion 

(LVSI), vascular tumor embolism, close/involved margins, 

and ECE.3 

Lymph nodes ratio (LNR), defined as the ratio of the num-

ber of positive lymph nodes to the total number of lymph 

nodes removed, is used as a prognostic factor in patients 

with multiple cancers, such as oral SCC, bladder cancer, 

esophageal cancer, colorectal adenocarcinoma, papillary 

thyroid carcinoma, and cervical cancer.4-5 

In our study, we aimed to show whether LNR is a prog-

nostic factor that can guide the treatment decision and pre-

dict survival. 

MATERIALS and METHODS 

Patients 

We collected all HNSCC patients who underwent treat-

ment with surgical resection and neck dissection at the De-

partment of Medical Oncology, Necmettin Erbakan Uni-

versity, from October 2009 to January 2020. Clinicopatho-

logical data were obtained retrospectively from the pa-

tients’ records of our hospital. Exclusion criteria included 

patients without lymph node metastasis in lymph node dis-

section were excluded from the study. In addition, patients 

with metastasis at the time of diagnosis and missing data 

were excluded from the study. Data of a total of 33 patients 

who met the inclusion criteria were analyzed. 

Necmettin Erbakan University clinical research ethics 

committee approval was obtained (Decision number: 

2020/2750 Date: 17.7.2020). 

Lymph Node Ratio 

The LNR was calculated using the ratio of the number of 

positive lymph nodes reported to the total number of 

lymph nodes excised. 

Statistical Analysis 

All statistical analyses were performed using the SPSS sta-

tistical software package (version 22.0). Survival analysis 

was performed by Kaplan–Meier curves with log-rank 

tests for significance. Univariate Cox regression analysis 

was performed to identify predictors of disease-free sur-

vival (DFS) and overall survival (OS). Two-sided p values 

of <0.05 were considered statistically significant.  

RESULTS 

Clinicopathological Characteristics of Patients 

Among the 33 patients, 84.8% were male and 15.2% were 

female. The median age of this cohort was 57 years. Most 

of the primary tumor sites were larynx (54.6%) and tongue 

(24.2%). The median number of lymph nodes excised was 

27 (range 7–50), and the median number of metastatic 

lymph nodes was 3 (range 1-34). The median LNR was 

0.1. Patients with an LNR higher than 0.1 accounted for 

51.5% of the whole cohort. As adjuvant therapy, 5 patients 

received radiotherapy, and 23 patients received platinum-

based concurrent chemoradiotherapy. Five patients did not 

receive adjuvant therapy. Table 1 shows the clinicopatho-

logical parameters of the patients. 

Prognostic Impact of LNR 

The median DFS and OS of this cohort were 10.4 months 

and 32.5 months, respectively (Figure 1 and Figure 2).  

Kaplan–Meier survival analysis revealed a correlation be-

tween LNR and overall and disease-free survival times. 

Patients with LNR higher than 0.1 had significantly poorer 

DFS (9 months vs. 16.9 months, p:0.029) and OS (22.6 

months vs. 38.6 months, p: 0.036) than those with LNR 

less than 0.1. The Kaplan–Meier curves of DFS and OS 

based on LNR are shown in Figures 3 and 4. 
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Figure 1. Kaplan–Meier curve of DFS for all patients 

 

 
Figure 2. Kaplan–Meier curve of OS for all patients 

 

 
Figure 3. Kaplan–Meier curve of DFS based on LNR 

 

 
Figure 4. Kaplan–Meier curve of OS based on LNR 
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In univariate analysis, the LNR was the only statistically 

significant predictors of a shorter DFS (hazard ratio (HR) 

0.38, 95% confidence interval (CI) 0.15-0.93; p = 0.036) 

and OS (HR 0.40, 95% CI 0.17-0.96; p:0.042). In multi-

variate analysis, the LNR was the only statistically signif-

icant predictors of a shorter DFS (HR 0.40, 95%  CI 0.15-

1.05; p = 0.043) and OS (HR 0.36, 95% CI 0.14-0.36; 

p:0.037). The results of univariate and multivariate anal-

yses are shown in Tables 2 and 3. 

Table 1.  Patient characteristics 

Characteristics                                                             Mean  

Age (median, min.-max.) 57 (36-80) 
Gender (n,%)  

    Male 28 (84.8) 
    Female 5 (15.2) 
TNM stage (n,%)  

     III 4 (12.1) 
     IVa 9 (27.3) 
     IVb 19 (57.6) 
     IVc 1 (3) 
LVI (n,%)  

   Yes 14 (42.4) 
   No 19 (57.6) 
Histological grade (n,%)  

   Well 15 (45.5) 
   Moderately 8 (24.2) 
   Poorly  10 (30.3) 
ECE (n,%)  

   Yes 20 (60.6) 
   No 13 (39.4) 
Number of lymph nodes excised (median, range) 27 (7-50) 

Number of metastatic lymph nodes (median, 

range) 
3 (1-34) 

LNR (n,%)  

    <0.1 16 (48.5) 
    ≥0.1 17 (51.5) 

Abbreviations: LVI: Lymphovascular invasion; ECE: Extracapsular exten-

sion; LNR: Lymph node ratio 

 

Table 2. Univariate analysis of factors associated with DFS and 

OS 

 

Variables 
                 DFS             OS 

  
p  

    

HR  

(%95 CI)   

p  

         

 HR 

 (%95 CI)   

Age  0.91 
0.99 

(0.95-1.03) 
0.91 

0.99 

(0.95-1.04) 

Gender  

(Male vs. Female) 
0.64 

0.73 

(0.21-2.58) 
0.15 

0.40 

(0.12-1.28) 

T stage   

(T1-2 vs. T3-4) 
0.90 

0.95 

(0.41-2.20) 
0.58 

0.78 

(0.33-1.86) 

Number of metastatic 

lymph nodes     
0.24 

1.02 

(0.98-1.07) 
0.38 

1.02 

(0.97-1.07) 

LVI  

(Yes vs. No) 
0.26 

0.59 

(0.24-1.44) 
0.26 

0.61 

(0.26-1.43) 

ECE   

(Yes vs. No) 
0.49 

0.74 

(0.31-1.77) 
0.65 

1.21 

(0.51-2.85) 

LNR   

(<0.1 vs. ≥0.1) 
0.036 

0.38 

(0.15-0.93) 
0.042 

0.40 

(0.17-0.96) 

Abbreviations: LVI: Lymphovascular invasion; ECE: Extracapsular exten-

sion; LNR: Lymph node ratio; DFS: Disease-free survival; OS: Overall sur-

vival; HR: Hazard ratio; CI: Confidence interval 

Table 3. Multivariate analysis of factors associated with DFS and 

OS 

                     DFS               OS 

Variables p 
HR  

(%95 CI) 
     p 

HR  

(%95 CI)  

LVI     
(Yes vs. No) 

0.48 
0.72 

(0.29-1.78) 
0.48 

0.72 
(0.28-1.79) 

ECE  
(Yes vs. No) 

0.99 
1.00 

(0.40-2.51) 
0.17 

1.94 
(0.73-5.12) 

LNR  
(<0.1 vs. ≥0.1) 

0.043 
0.40 

(0.15-1.05) 
0.037 

0.36 
(0.14-0.93) 

Abbreviations: LVI: Lymphovascular invasion; ECE: Extracapsular exten-

sion; LNR: Lymph node ratio; DFS: Disease-free survival; OS: Overall sur-

vival; HR: Hazard ratio; CI: Confidence interval 

DISCUSSION 

We evaluated the association of LNR with DFS and OS in 

a small cohort of patients with HNSCC who underwent 

surgical resection and neck dissection. We found that 

LNR≥0.1 was independently associated with worse DFS 

and OS in the overall study population.  

Locoregional disease carries a high risk for local recur-

rence (15 to 40%)  and distant metastasis in head and neck 

cancers and is associated with a poor prognosis (5-year 

overall survival, <50%).6 In addition, high-risk factors for 

recurrence and metastasis include adverse pathological 

factors such as ECE, positive resection margins, PNI or 

vascular tumor embolism, and oral cavity or oropharyn-

geal tumors with IV or V level lymph nodes.7 In the liter-

ature, the location and number of positive nodes in head 

and neck cancers with lymph node metastasis are shown 

as the most important prognostic factors.8 Combined ther-

apies (surgery, radiotherapy, and chemotherapy) are used 

to minimize this risk.9 Factors such as the number of met-

astatic lymph nodes, ECE, and LVI, which were shown to 

be prognostic factors in many previous studies, were not 

found to be significant in our study. We think that this is 

due to the small number of patients in our study. 

Lymph node ratio, the ratio of positive lymph nodes to to-

tal excised lymph nodes have been proposed to overcome 

a limited neck dissection and the resulting under-staging 

effect.10 In some studies, LNR has been shown to predict 

clinical outcomes in head and neck cancer patients. More-

over, recent studies have shown that LNR is an independ-

ent and perhaps better prognostic factor for OS than patho-

logical N staging.11 Chen et al. Classified patients as LNR 
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<0.1 and LNR>0.1 in all patient groups (with or without 

lymph node metastasis), and they found that 3-year OS, 

local failure-free survival (LFFS), and distant metastasis-

free survival (DMFS) were better in the group with 

LNR<0.1 than in the group with LNR>0.1. Only lymph 

node-positive patients were divided into 3 groups as LNR 

<0.06, 0.06-0.17, and> 0.17. In the group with LNR>0.17, 

3-year OS and LFFS were statistically significantly worse, 

DMFS was also worse, but not statistically significant.5 

Abdeyrim et al. in the meta-analysis of 13 studies involv-

ing hypopharyngeal and laryngeal cancers, showed that 

higher LNR was significantly associated with shorter OS, 

disease-specific survival (DSS), and DFS. The cut-off of 

eligible studies ranged from 0.03 to 0.14, with the least 

significant LNR being 0.044.12 Wang YL et al. classified 

larynx cancer patients with lymph node metastasis into 

three risk groups LNR cutoff points (LNR≤0.09, 0.09–0.2, 

>0.2). They found that 5-year cause-specific survival and 

OS for LNR≤0.09, 0.09–0.2, >0.2 were 55.1%, 40.2%, 

28.8% and 43.1%, 31.5%, 21.8%, respectively. Mizachi A. 

et al. found that 5-year OS and DSS in patients with 

LNR>0.1 in cutaneous squamous cell carcinoma of the 

head and neck were 43.1% and 67.8% (LNR<0,1: 5-year 

OS and DSS; 66.3% vs. 91.3%, respectively). Similarly, in 

cutaneous squamous cell carcinoma of the head and neck, 

Tseros et al. found that the mean times to disease progres-

sion (TTDP) and OS in patients with LNR>0,21 were 31.8 

months and 36 months (LNR<0,21: TTDP and OS; 38.6 

months vs. 42 months, respectively), these values were sta-

tistically significant.13-15 

A common cut-off value for LNR has not been established. 

The statistically significant LNR cut-off values for local 

recurrence, OS, and DFS in the literature are > 6% for cu-

taneous HNSCC, > 20% for oral cavity and laryngeal can-

cer, > 0.2 for laryngeal cancer, > 0.1 for hypopharyngeal 

cancer, >0.1 for cutaneous HNSCC, >0,21 for cutaneous 

HNSCC, >13 % for oral cavity cancer.13-19 Prabhu et al. 

showed that the patients with LNR> 20% were at high risk 

of locoregional recurrence and death and suggested that 

these patients should be evaluated for adjuvant chemora-

diation.17 

Our study has some limitations. First, it was a retrospective 

analysis of a relatively small cohort. Second, all patients 

underwent surgical resection and neck dissection and had 

lymph node metastasis, whereas adjuvant therapy and pri-

mary tumor locations were heterogeneous. 

As a result, we found that LNR was a prognostic factor for 

recurrence and survival, in accordance with the literature 

data. We believe that the cut-off value and the definition 

of LNR will be determined by more comprehensive studies 

in the future; it will be included in the staging system and 

will directly affect the treatment decision. 
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