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Abstract 

Objective: To explore the risk factors of cervical lymph node metastasis in oral squamous cell carcinoma 
(OSCC) patients with clinical negative cervical lymph nodes(cN0) and provide a reference for clinical 
treatment.  
Methods: The clinical data of 161 OSCC patients with cN0 were retrospectively analyzed. All patients 
underwent extended primary resection combined with cervical lymph node dissection. The level and number 
of cervical lymph node metastasis were confirmed by postoperative pathology. The risk factors of cervical 
lymph node metastasis in patients were analyzed by univariate and multivariate Logistic regression analysis.  
Results: Thirty-one out of 161 cases (19%) were confirmed cervical lymph node metastasis. Among them, 
there were 28 cases of lymph node metastasis in one cervical level and 3 cases in two cervical levels. A total of 
42 positive lymph nodes were detected in 34 cervical levels. The level number of positive areas in the IA, IB, IIA, 
IIB, III, IV and V levels was 2, 15, 12, 1, 4,0, and 0, respectively. The corresponding regional metastasis rates 
were 5.9%, 44.1%, 35.3%, 2.9%, 11.8%, 0% and 0%, respectively. The number of positive lymph node metastases 
in the corresponding levels were 2, 17, 17, 1, 5, 0, and 0 respectively. Univariate analysis showed that gender, 
age, lesion location, T stage, and perineural invasion/lymphvascular invasion (PNI/PVI) had no significant effect 
on cervical lymph node metastasis (P>0.05). The growth pattern, degree of differentiation, depth of invasion, 
neutrophil/lymphocyte ratio (NLR) and the short/long axis diameter ratio (S/L ratio) of lymph nodes were 
important factors influencing the cervical lymph node metastasis in cN0 OSCC patients (P<0.05). Multivariate 
Logistic regression analysis indicated that the growth pattern, degree of differentiation, depth of invasion, NLR, 
and the S/L ratio of lymph nodes were independent risk factors for cervical lymph node metastasis (P<0.05).  
Conclusion: The growth pattern, degree of differentiation, depth of invasion, neutrophil/lymphocyte ratio, 
and the short/long axis diameter ratio of lymph nodes were the independent risk factors for pathological 
cervical lymph node metastasis in oral squamous cell carcinoma patients with cN0. If patients with the above 
risk factors receive nonstandard radical neck dissection or no dissection, it may be necessary for them to 
receive the corresponding regional postoperative radiotherapy. 
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Introduction 
Oral squamous cell carcinoma (OSCC) is a 

common malignant tumor in the head and neck. Its 
incidence is 1.9%~3.5% of the malignant tumor of the 
whole body, and it accounts for 4.7%~ 20.3% of head 
and neck malignancies, ranking second in head and 
neck cancer[1-3]. Oral cancer can develop cervical 
lymph node metastasis early. Sometimes the lymph 
nodes are negative through clinical examinations such 
as palpation, B-ultrasonography, CT and MRI, but 
there are micrometastases in the lymph nodes after 
pathological examination after neck dissection, which 
is called occult lymphatic metastasis. About 20% to 
40% of early stage oral cancer patients have occult 
cervical lymph node metastasis [4].OSCC is mainly 
metastasized through lymphatic channels. Related 
research [5-7] points out that once patients with oral 
squamous cell carcinoma are diagnosed with neck 
lymph node metastases, their survival rate can be 
significantly reduced. At present, there is no specific 
high-level early diagnosis for occult cervical lymph 
node metastasis in OSCC patients with cN0.  

The rate of false negatives in routine palpation is 
relatively high. Imaging methods such as 
ultrasonography (US), magnetic resonance imaging 
(MRI) and computed tomography (CT) are usually 
applied to evaluate morphologic parameters such as 
nodal size, internal architecture and contrast 
enhancement pattern; but they cannot effectively 
detect micrometastasis in lymph nodes [8]. False 
positive/negative results of PET-CT also mislead the 
judgement of the cervical lymph nodes metastasis [9]. 
What’s more, the expensive cost of PET-CT limits the 
regular use before operation in OSCC patients. 
Overtreatment or under treatment induced by the 
confusion of cN0 in OSCC patients will lead to 
treatment failure or complications of normal organs 
[10]. Patients who had no lymph node metastases 
(pN0) but underwent cervical lymph node dissection 
were subjected to unnecessary postoperative 
complications, such as intraoperative risk and 
shoulder dysfunction, clinical N0 patients with occult 
cervical lymph node metastasis but without cervical 
lymph node dissection will have the regional 
recurrence soon and bad prognosis. Therefore, the 
preoperative judgment of cervical lymph node 
metastases in cN0 OSCC patients is a difficult and 
important point in clinical practice. Here we 
retrospectively analyzed the clinical data of OSCC 
patients with cN0 who underwent extended resection 
of the primary tumor combined with cervical lymph 
node dissection. We wanted to find the risk factors of 
cervical lymph node metastasis in OSCC patients with 
cN0 and provide references for surgical treatment and 
postoperative radiotherapy.  

Patients and Methods 
Patients population 

This research has been approved by the Ethics 
Committee of Zhongnan Hospital of Wuhan 
University and Hospital of Stomatology of Wuhan 
University. All patients signed the informed consent 
before treatment. Inclusion criteria were following: (1) 
All patients were palpated by deputy director or chief 
surgeon, plain and contrast CT scans of the 
cervicofacial area were performed before surgery. No 
cervical lymph node enlargement was found in the 
cervical lymph nodes. The specific implementation 
criteria are: physical examination did not touch the 
enlarged lymph nodes, and the contrast CT scan of the 
head and neck did not show enlargement of the 
lymph nodes. The maximum diameter was less than 
10 millimeters. There was no liquefaction or necrosis 
in the lymph nodes, and the peripheral annular 
reinforcement or irregular enhancement of the 
margins, disappearance of some or all of the 
peripheral fat space, or fusion of lymph nodes; (2) All 
patients underwent primary resection plus radical 
lymph node dissection or functional radical 
dissection; (3) All patients were confirmed as 
squamous cell carcinoma by postoperative 
pathological report. Postoperative diagnosis of 
cervical lymph nodes should be confirmed by 
pathology; (4) No radiotherapy or chemotherapy was 
performed before surgery. Exclusion criteria were 
following: (1) patients with incomplete data; (2) 
primary lesions located in other parts of the body; (3) 
patients diagnosed with cervical lymph node 
metastasis before surgery; (4) recurrence. Finally, 161 
patients with oral squamous cell carcinoma who were 
admitted to the Hospital of Stomatology of Wuhan 
University from January 2014 to March 2017 were 
included in the study.  

Collecting of Clinical data  
A retrospective study was performed to record 

in detail the patient's gender, age, lesion location, T 
stage, growth pattern, differentiation, depth of 
invasion, NLR, the S/L ratio of lymph nodes, 
PNI/PVI and other data. After detailed clinical 
examination after admission, all patients underwent 
extended resection of the primary tumor combined 
with cervical lymph node dissection. In our study, 
neck levels were recorded according to the 
classification proposed by the American Head and 
Neck Society. The neck lymph node pathological 
report was used as the gold standard. The detailed 
levels and numbers of positive metastasis cervical 
lymph node were recorded in the patients.  
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Statistical analysis    
All data were analyzed using SPSS 18.0 and 

Graphpad prism 7 software for statistical analysis. 
Count data are expressed as percentages (%). The χ2 

test was used for univariate analysis of the risk factors 
of cervical lymph node metastasis. Logistic regression 
analysis was applied for multivariate analysis of risk 
factors. The OR value was used to reflect the risk of 
cervical lymph node metastasis. P<0.05 was 
considered as the difference with statistical 
significance. 

Results 
Regional distribution and composition of 
cervical lymph node metastasis in OSCC 
patients with cN0     

In 161 OSCC patients with cN0, 2,415 lymph 
nodes were cleared during the operation with an 
average of approximately 15 nodes per patient. In our 
study, 31 out of 161 patients (19%) presented with 
pathologically confirmed cervical lymph node 
metastases, including 1 case with pathologically 
lymph node micro-metastases. There were 28 cases of 
lymph node metastases in one cervical level and 3 
cases of simultaneous lymph node metastases in two 
cervical levels. Two cases were IB and IIA, and one 
case was IIA and III. A total of 42 positive lymph 
nodes were detected in 34 cervical levels; the level 
number of positive nodes in IA, IB, IIA, IIB, III, IV, 
and V was 2, 15, 12, 1, 4, 0 and 0, respectively. The 
corresponding metastasis rates of cervical levels were 
5.9%, 44.1%, 35.3%, 2.9%, 11.8%, 0%, and 0%, 
respectively. The number of positive lymph nodes in 
the corresponding levels was 2, 17, 17, 1, 5, 0 and 0, 
respectively. The detail data of positive lymph node 
levels and positive lymphatic nodes distribution are 
shown in Table 1. 

 

Table 1. Pattern of distribution of cervical metastasis in the 
present series 

Cervical 
levels 

Number of metastasis levels 
(%) 

Number of metastasis nodes 
(%) 

Total (n) 34 42 
Ia 2 (5.9%) 2 (4.8%) 
Ib 15 (44.1%) 17 (40.5%) 
IIa 12 (35.3%) 17 (40.5%) 
IIb 1 (2.9%) 1 (2.3%) 
III 4 (11.8%) 5 (11.9%) 
IV 0 (0%) 0 (0%) 
V 0 (0%) 0 (0%) 

 

Univariate analysis of risk factors of the 
cervical lymph node metastasis in OSCC 
patients with cN0 

Univariate analysis indicated that the depth of 
invasion, growth pattern, differentiation, NLR, the 

S/L ratio and TNM postoperative stage were 
important risk factors in cervical nodal metastasis of 
OSCC patients with cN0 but pN+ after surgery 
(P<0.05). Factors such as gender, age, lesion location, 
T stage and whether peripheral vascular/nerve 
invasion showed no effect on the final status of the 
cervical lymph node metastasis of the patients with 
cN0 in the present study (P>0.05). The detailed results 
were demonstrated in Table 2. 

 

Table 2. Univariate analysis of risk factors of the cervical lymph 
node metastasis in OSCC patients with cN0 

Characteristics Case 
(n=161) 

Lymph node metastasis χ2 P Value 
Yes (%) No (%) 

Gender      
Male 108 23(21.3) 85(78.7) 0.88 0.348 
Female 53 8(15.2) 45(84.9)     
Age      
<60  93 20(21.5) 73(78.5) 0.717 0.397 
≥60 68 11(16.2) 57(83.8)     
Primary site      
Tongue 87 16(18.4) 71(81.6) 1.632 0.897 
Buccal mucosa 38 9(23.7) 29(76.3)     
Floor of mouth 11 1(9.1) 10(90.9)     
Gingiva 13 2(15.4) 11(84.6)     
Hard palate 8 2(25) 6(75)     
Retromolar 4 1(25) 3(75)     
T stage      
T1 60 14(23.3) 46(76.7) 3.58 0.310 
T2 77 11(14.3) 66(85.7)     
T3 16 3(18.8) 13(81.2)     
T4 8 3(37.5) 5(62.5)     
Depth of invasion      
<4mm 128 20(15.6) 108(84.4) 5.292 0.021 
≥4mm 33 11(33.3) 22(66.7)     
Growth type      
Exogenesis 39 10(25.6) 29(74.4) 11.853 0.003 
Ulcerative 93 10(10.7) 83(89.3)     
Infiltrating 29 11(37.9) 18(62.1)     
Differentiation      
Well  77 10(13.0) 67(87.0) 14.893 0.001 
Medium  70 13(18.6) 57(81.4)     
Poor  14 8(57.1) 6(42.9)     
NLR      
<3 64 12(18.8) 52(81.2) 17.086 0.001 
≥3,≤3.99 63 5(7.9) 58(92.1)     
≥4,≤4.99 31 12(38.7) 19(61.3)     
>5 3 2(67) 1(33)     
Ratio of Short/long 
axis diameter  

     

<0.57 124 19(15.3) 105(84.7) 10.764 0.005 
≥0.57,≤0.81 31 8(25.8) 23(74.2)     
>0.81 6 4(66.7) 2(33.3)     
Perivascular or /and 
perineural invasion 

     

No 152 28(18.4) 124(81.6) 1.215 0.270 
Yes 9 3(33.3) 6(66.7)     
TNM stage      
I 46 0(0) 46(100) 90.992 0.000 
II 67 0(0) 67(100)     
III 31 19(61.3) 12(38.7)     
IVA 17 12(70.6) 5(29.4)     

 

Multivariate logistic regression analysis of the 
risk factors of the cervical lymph node 
metastasis in patients with cN0 

Multivariate Logistic regression analysis was 
performed on the depth of invasion, growth pattern, 
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differentiation, NLR, the S/L ratio and TNM 
postoperative stage as independent variables. The 
results showed that the depth of invasion, growth 
pattern, differentiation, NLR, the S/L ratio and TNM 
postoperative stage were independent risk factors for 
cervical lymph node metastasis (P<0.05). The detailed 
results are shown in the Table 3. 

 

Table 3. Multivariate logistic regression analysis of the risk factors 
of the cervical lymph node metastasis in OSCC patients with cN0 

Variables B 
value 

S.E. 
value 

Wald χ2 
value 

OR (95% CI) P 
value 

Depth of invasion 0.998 0.442 5.043 2.700 (1.135-6.425) 0.025 
Growth type 2.827 0.476 35.308 16.888 (6.648-42.903) 0.000 
Differentiation 1.089 0.317 11.763 2.970 (1.594-5.533) 0.001 
NLR 0.558 0.247 5.097 1.748 (1.076-2.838) 0.024 
Ratio of short/long axis 
diameter  

1.072 0.318 11.397 2.921 (1.568-5.443) 0.001 

TNM stage 2.641 0.458 33.195 14.026 (5.712-34.443) 0.000 
 

Discussion 
Cervical lymph node metastasis is the main 

mode of metastasis in various stages of oral cancer, 
and it is also an important factor affecting the 
prognosis of oral cancer. The number and size of 
metastatic lymph nodes, whether or not the capsular 
invasion, and the extent of involvement of the neck 
region will directly affect the prognosis of patients 
[11]. Studies have shown that 50% of patients with 
oral cancer have lymph node metastasis at the first 
visit [12]. Researcher from Hunan Medical University 
analyzed 262 oral cancer patients and found that 5.3% 
patients had cervical lymph node metastasis as the 
first symptom [13]. Akhter M and colleagues found 
that the prognosis of patients with oral cancer with 
cervical lymph node metastasis is worse than that 
without lymph node metastasis, and the probability 
of distant metastasis increases when cervical lymph 
nodes metastasize [14]. Postoperative radiotherapy is 
the main treatment to reduce recurrence. Therefore, 
how to optimize the radiotherapy target area and 
accurately give radiotherapy to tumor tissue, and to 
protect normal tissue as much as possible is a 
particularly important content in the current 
radiotherapy target area delineation. An important 
prerequisite for optimizing the target area is to 
understand the relevant laws of cervical lymph node 
metastasis. The main purpose of this study was to 
explore the nature of lymph node metastasis and 
provide reference for postoperative radiotherapy. 

Clinically, there is controversy over the 
management of cervical lymph nodes for patients 
with early cN0 oral squamous cell carcinoma. Some 
researchers advocate the policy of “wait-and-see”. 
The “wait-and-see” strategy suggests that lymph 
node dissection is performed when obvious lymph 

node metastases are confirmed, but this treatment 
program significantly reduces the survival rate of the 
patients. The extended primary tumor resection 
combined with cervical lymph node dissection has a 
high cure rate. However, another believe that it has 
expanded the scope of surgery, causing shape damage 
and loss of some of the early functions of patients, 
affecting patients’ quality of life [15]. Therefore, how 
to effectively evaluate cervical lymph node-negative 
patients with non-invasive cervical lymph node 
metastasis or high-risk metastases has always been 
the focus of clinical research. 

The results of this study found that growth 
pattern, differentiation degree, depth of invasion, 
neutrophil/lymphocyte ratio, and ratio of short to 
long diameter of lymph nodes are important factors 
affecting the cervical lymph node metastasis of oral 
squamous cell carcinoma of cN0; and further analysis 
found that the growth pattern, degree of 
differentiation, depth of invasion, neutrophil/ 
lymphocyte ratio, and ratio of lymph node length to 
diameter were all independent risk factors for cervical 
lymph node metastasis. 

Firstly, T stage basically represents the size of the 
tumor. The larger the tumor diameter, the higher the 
risk of lymph node metastasis. The gradual increase in 
tumor diameter is a result of the progression of the 
disease. The measurement of tumor diameter can 
reflect the approximate extent of the primary tumor, 
and when the diameter is large, it is easy to invade the 
surrounding tissue structure. In general, we believe 
that the larger the diameter of the tumor, the more 
likely it is that lymph node metastasis occurs in the 
neck. A number of studies have described the 
relationship between tumor size and lymph node 
metastasis. It is generally believed that the later the T 
stage, the higher the risk of lymph node metastasis. A 
study of Monroe MM et al [16] from the Oxford 
University Evidence-Based Medicine Center found 
that patients with oral CNN stage T1 have an occult 
metastasis rate of 18% to 30%, and the chance of occult 
metastases in T2 patients rises to 24%-53%. Koo et al 
[17] reported a retrospective analysis of 66 patients 
with stage N0-2 oral cancer and revealed that the rate 
of recessive metastasis was 8% in patients with T2, 
25% in T3, 18% in T4, and no metastasis in T1. The 
lymph node metastasis rate from different studies 
may be different, but overall, the later the stage, the 
higher the risk of lymph node metastasis. In the 
present study, lymph node metastasis occurred in 
30.4% of the T1 group, 16.6% in the T2 group, 23% in 
the T3 group, and 60% in the T4 group. Unfortunately, 
there is no statistical difference between T stage and 
lymph node metastasis in our study. However, we 
found that the rate of lymph node metastasis in the T4 
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group is as high as 60%, which is comparable with the 
results of most studies [18-20]. Therefore, for patients 
with cervical lymph node negative oral squamous cell 
carcinoma, if the T stage is late, cervical lymph node 
dissection should be performed on the basis of 
resection of the lesion in order to improve the cure 
rate. 

The depth of invasion of oral squamous cell 
carcinoma affects the prognosis of patients. A large 
amount of literature [21] has reported to confirm that 
the depth of tumor infiltration was significantly 
correlated with cervical lymph node metastasis. In 
multivariate analysis, tumor infiltration depth is an 
independent prognostic factor and associated with 
tumor size, especially for the patients with T1-T2 
stage. Kane SV et al [22] retrospectively studied 48 
patients with early oral cancer who had undergone 
primary tumor resection and selective cervical lymph 
node dissection. The relationship between T size, 
tumor depth and thickness, degree of differentiation, 
invasion patterns, inflammatory response, 
unnaturalness, and lymph vascular infiltration and 
cervical lymph node metastasis was analyzed. 
Logistic regression analysis was used to determine the 
statistical significance of various parameters as 
predictors of subclinical node metastases. Fukano H et 
al [23] believed that the depth of invasion is the most 
important predictor of early oral squamous cell 
carcinoma. Pentenero et al [6] reviewed 55 articles 
with nearly 6,000 oral cancer patients with different 
clinical stages, sites and different methods of 
measurement in different studies. The threshold of 
infiltration depth varied from 1.5 to 10 mm in 
different studies, and the mode and median values 
were both at 4 mm. The infiltration depth threshold of 
4mm was accepted as the criteria to determine 
whether or not the patients with cN0 undergo 
selective neck treatment. Melchers et al [24] obtained a 
threshold of invasive depth of 4.59 mm by ROC curve 
analysis, in which the infiltration depth of 4 mm can 
be used as a critical value for judging cervical lymph 
node metastasis in early oral cancer. Our study also 
came to the same result by univariate and 
multivariate analysis. Patients with a tumor 
infiltration depth greater than or equal to 4 mm have 
an increased risk of lymph node metastasis, radical or 
elective neck dissection for initial therapy or 
post-operative radiotherapy without neck dissection 
is highly recommended. 

The growth pattern of oral squamous cell 
carcinoma is also one of the important factors that 
affect the prognosis of patients. According to the 
different growth modes of oral squamous cell 
carcinoma, it can be divided into exogenous type, 
ulcer type, and infiltrating type. Among them, 

exogenous type mainly presents rapid proliferation to 
the skin surface, and forms cauliflower with multiple 
infection or necrosis. Infiltration of cancer cells into 
the deep and peripheral lymph nodes invasion is not 
obvious for exogenous type, and therefore the rate of 
cervical lymph node metastasis is low. Ulcerative oral 
squamous cell carcinoma is more often found in the 
surface of the skin or mucosa with less infiltration to 
the deep, so the lymph node metastasis rate is also 
lower. The invasive oral squamous cell carcinoma has 
a rapid growth rate with early invading the 
surrounding tissues such as muscle and submucosa 
and early infiltration into the deep. Therefore, the 
lymph node metastasis rate of the neck is significantly 
higher than that of other types [25]. In this study, the 
positive rate of lymph node metastasis in oral cancer 
patients with invasive type was the highest (37.9%), 
while that of exogenous and ulcer types was 25.4% 
and 10.7%, respectively. There was a significant 
correlation between the growth pattern and the 
lymph nodes metastasis by the univariate Logistic 
regression analysis in the present study. (OR value of 
the growth pattern: 1.795). So we believe that there is 
high risk of the cervical lymph nodes metastasis for 
the oral squamous cells cancer patients with the 
invasive growth pattern even if the cervical lymph 
nodes are negative The degree of differentiation of 
oral squamous cell carcinoma reflects the degree of 
malignancy of oral squamous cell carcinoma. 
Haksever et al [26] pointed out that cervical lymph 
node metastasis in patients with oral squamous cell 
carcinoma is closely related to the degree of tumor 
differentiation, and as the degree of tumor 
differentiation decreases, the rate of cervical lymph 
node metastasis gradually increases. Other relevant 
studies [27] have also reported that the rate of cervical 
lymph node metastasis was only 9% in patients with 
well-differentiated oral squamous cell carcinoma, 
with 50% and 53% in moderately differentiated and 
poorly differentiated patients. In this study, the rate of 
positive lymph node metastasis in poorly 
differentiated oral squamous cell carcinoma was 
57.1%, which is much higher than that in 
well-differentiated oral squamous cell carcinoma 
(12.9%) and moderately differentiated oral squamous 
cell carcinoma (18.6%). There is a significant 
correlation between the degree of differentiation and 
the lymph nodes metastasis by the univariate Logistic 
regression analysis (OR=2.97). Therefore, it is 
recommended to perform cervical lymph node 
dissection for moderately and poorly differentiated 
patients at the same time. 

NLR is recognized as a newly discovered tumor 
prognosis related indicator, more and more attention 
has been paid to it. Increased NLR suggests systemic 
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inflammatory conditions that may present increased 
neutrophilia, decreased lymphopenia, or a 
combination of both. It is associated with disease 
states including endometriosis, acute coronary 
syndrome, Alzheimer's disease, and various cancers 
[28]. Hikaru Nakashima [29] measured the NLR in 124 
patients with oral cancer prior treatment and 
analyzed the correlation between the NLR and 
various clinic pathological characterizes, they found 
that the elevated NLR was significantly associated 
with T3-4 stage and side effects of 
radio-chemotherapy. Saurabh Bobdey et al [30] 
retrospectively analyzed the medical records of 471 
patients with oral cancer diagnosed between January 
2007 and December 2008. Curve analysis and Cox 
proportional hazards analysis were used to evaluate 
the correlation between white blood cell count and 
overall survival. It was found that elevated monocyte 
counts (NLR> 2.38) were associated with poor overall 
survival (OS). Multivariate Cox proportional hazards 
analysis showed that high monocyte and NLR levels 
are important independent predictors of poor 
prognosis OS. It is suggested that NLR may be a 
potential biomarker that can predict the survival of 
clinical response to radiotherapy and chemotherapy. 
The enhanced systemic inflammatory response may 
be a potential target for improving patient prognosis. 
We divided the NLR ratios into 4 groups, =<3, 3-3.99, 
4-4.99, >=5 in the present study. Univariate and 
multivariate logistic regression analysis revealed that 
there were significant differences of the lymph node 
metastasis rate among them. There is a trend that the 
lymph node metastasis rate is increasing depending 
on the NLR. Furthermore, the NLR can be obtained 
multiple times in preoperative laboratory tests and is 
a very convenient prognostic indicator with 
important guiding value. 

The short to long axis diameter ratio(S/L ratio) 
of lymph nodes in tumor patients has been a 
concerned index of prognosis for clinicians [31]. Many 
people have received timely treatment because of 
early detection of abnormalities in short to long axis 
diameter ratio of lymph nodes in oral cancer patients. 
Stein kamp HJ [31] investigated 730 cervical lymph 
nodes in 285 patients and found that the nodes 
presenting with a more circular shape and an S/L 
ratio of more than 0.5 were diagnosed correctly as 
metastases with 95% accuracy. Chi et al [32] 
retrospectively review 153 treated head and neck 
cancer patients with cervical lymph nodes who had 
received US and ultrasound -guided fine needle 
aspiration (FNA) and core needle biopsy, they found 
that the S/L axis ratio >0.5 is an effective future in 
predicting the recurrence Lymph nodes in the treated 
neck. Hyung Won Lee [33] grouped the lymph nodes 

of breast cancer patients into benign and malignant 
groups, the ratio of short to long diameter of the 
benign group was 0.45±0.10 and that of the malignant 
group was 0.59±0.17, and the difference between them 
was significant (P=0.041). Therefore, we believe that 
the critical value of the S/L ratio of cervical lymph 
nodes is not yet clear and needs further investigation. 
In our study, the short aspect ratio of 2,430 lymph 
nodes was divided into three groups: <0.57; 
0.57-0.81and > 0.81, respectively. There is a significant 
difference of lymph node metastasis rates confirmed 
by pathology among three groups and (P=0.005). In 
our study, the rate of positive lymph nodes in patients 
increased in the manner of the ratio of S/L depending. 
Thus, the S/L ratio of lymph nodes can be considered 
as a very important predictor of the presence or 
absence of lymph node metastases before operation.  

The invasion of blood vessels and nerves by 
tumors has always been regarded as an important 
pathological factor. Some scholars have used it as one 
of the indicators of pathological grade. Theoretically, 
vascular invasion indicates that a large number of 
tumor cells enter the blood vessel and become the first 
step in tumor metastasis. Nerve encroachment can 
exist alone without vascular invasion and is another 
way of tumor spread and metastasis. However, there 
is still controversy about the relationship between 
vascular nerve invasion and cervical metastasis and 
prognosis. Some scholars have combined nerve 
invasion and vascular-lymphatic invasion as an 
independent factor in judging the early cervical 
cancer lymph node metastasis. Wu et al[34] divided 
171 cases of early tongue cancer patients into two 
groups based on the presence or absence of nerve and 
vascular-lymphatic invasion, and found a significant 
difference in the rate of cervical lymph node 
metastases (presence or absence :44.4% vs19.4%) 
between groups. There is a higher neck recurrence 
rate in the patients with neurological and 
vascular-lymphatic-vessel invasion groups but 
without selective neck dissection in Wu’s study. 
Multiple studies have shown that the presence of 
neural invasion predicts a poor prognosis of oral 
cancer [35-37]. Michikawa et al [38] reported 63 cases 
of tongue cancer patients with 50.8% of vascular 
invasion detected by immunohistochemistry, and 
found the close relationship between vascular 
invasion and tumor recurrence and prognosis. Chen 
TC et al [39] retrospectively studied 442 patients with 
early oral squamous cell carcinoma who underwent 
surgical treatment from 2004 to 2009 and investigated 
the effect of neurovascular infiltration on survival. 
They did not find the correlation between the 
neurovascular infiltration and 5-year disease-free 
survival and overall survival. Adel et al [40] 
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retrospectively analyzed 571 patients with oral cancer, 
of which 5% had lymphatic invasion and 3% had 
vascular invasion. These two factors were found to 
have no significant correlation with local, neck 
recurrence and distant metastasis; in a multivariate 
analysis it cannot be used as an independent factor 
that affects the prognosis. Yeh et al [41] analyzed the 
correlation between various pathological factors and 
cervical metastases in 253 patients with early oral 
cancer. In patients without PNI or LVI (perineural 
invasion/lymph vascular invasion), the ultimate neck 
control rate (96.9% vs. 96.3%, p = 1.000) and 5-year 
disease-specific survival rate (91.1% vs. 92.8%, p = 
0.863) were comparable between observation and 
END group. But there was a significantly higher 
incidence of neck recurrence found in observation 
group (Observation vs END: 16.9%. 6.5%, p = 0.031), 
with 93.8% occurring within one year. They 
recommended the observation under close follow-up 
for the first year for patients with in T1–2, cN0 OSCC 
without PNI or LVI. Our study found that 9 out of 161 
patients with cN0 had peripheral vascular/nerve 
invasive patients. The probability of lymph node 
metastasis was not significantly increased compared 
with patients without peripheral vascular/ 
neurological invasion (P=0.27). Our results failed to 
show that the vascular/nerve invasion can be used as 
an important reference index for the management of 
cervical lymph nodes. The probably reason may be 
the insufficient number of patient with positive 
PNI/PVI included in the present study. 

Here we found that clinical characterizes of 
patients such as gender, age, lesion location and T 
stage have no significant effect on cervical lymph 
node metastasis. Although the age is not an 
independent risk factor for cervical lymph node 
metastasis in oral squamous cell carcinoma patients 
with cN0, END surgical plans should be carefully 
selected for poor elderly patients. 

We recognize that this study has its limitations. 
First, the research is a single center retrospective 
analysis. Second, the confirmation of cN0 before 
operation is just based on the regular physical 
examination and CT or MRI imaging scan, not every 
patient received PET-CT scan. The study would have 
been strengthened in the future. 

Conclusions 
Patients with oral squamous cell carcinoma 

undergoing neck lymph node dissection should 
thoroughly clean areas I, II, and III in order to 
maximize the removal of occult lymph node 
metastases. If the cN0 oral cancer patients have the 
independent risk factors such as invasive growth 
pattern, poor differentiation, high neutrophil/ 

lymphocyte rationed high short/long axis ratio of 
lymph node diameters, they should be given to the 
corresponding cervical lymph node dissection; if 
patients with the above risk factors receive 
nonstandard radical neck dissection or no dissection, 
it may be necessary for them to receive the 
corresponding regional postoperative radiotherapy.  
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