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ABSTRACT 
 

Aims: The aim of this study is to determine association between lymph node metastasis and 
various clinico-pathological parameters in order to predict their future prognosis of cancer patients. 
Study Design: Cross sectional study design. 
Place and Duration of Study: Ziauddin Hospital, North Nazimabad campus, Karachi. 
Methodology: November 2018 to September 2019. 
Results: The present study enrolled 140 OSCC patients visiting Ziauddin University of which 30 
(21.4%) were females and 110 (78.6%) were male patients. The mean age of patients was 46.99 ± 
12.26. The buccal mucosa was the most common site observed 93 (66.4%). The mean size of 
tumour was 4.05 ± 2.261 mm, mean thickness was 1.70 ±1.32 mm. It was found that lymph node 
metastasis was not present in 66 (47.1%) of OSCC cases, 22 (15.7%) cases were found N1, 
9(6.4%) N2a, 27(19.3%) N2b, 3 (2.1%) and 13(9.3%) N3. 

Original Research Article 
 



 
 
 
 

Abidi et al.; JAMMR, 32(2): 46-53, 2020; Article no.JAMMR.54793 
 
 

 
47 

 

Significant association was found between age and lymph node metastasis: (P 0.02); however, 
gender showed no significant association. (P 0.149). Thickness of tumor, site of tumor, peri-neural 
invasion, lympho-vascular invasion and bone penetration showed significant association with 
lymph node metastasis with (P 0.040, 0.021, 0.016, 0.00 and 0.001) respectively. 
Conclusion: Our study showed significant association of lymph node involvement with tumour 
staging, tumour thickness, lymphovascular involvement, perineural invasion and bone penetration. 
Our suggestion is to incorporate these clinic-pathological variables while determining the treatment 
and prognosis of Oral squamous cell Carcinoma (OSCC). Given the very high incidence and 
prevalence of Oral Cancer in our country and the region further multi-centered researches should 
be carried out and with larger sample sizes. Early diagnosis and restrictions on smokeless tobacco 
products can limit the occurrence and progression of OSCC. 
 

 

Keywords: Oral; squamous cell carcinoma; lymph node; metastasis. 
 

1. INTRODUCTION 
 
The term oral cancer refers to head and neck 
neoplasms arising from the oral cavity and 
oropharyngeal region; almost 90% are squamous 
cell carcinoma of the oral cavity. Globally, oral 
cancer is the 6th most frequently diagnosed 
cancer with a high incidence and prevalence 
rate, increasing yearly in many countries [1]. 
 

The worldwide prevalence of oral cancer is about 
2% to 4%.Whereas in Pakistan it is about 10% 
and in Indian population it is up to 40 % [2]. Oral 
cancer is emerging as the major health problem 
and a leading cause of death in Asian countries. 
It is predicted that the number of new cases in 
Asia in 2020 will rise to 7.1 million which is 
alarming, in spite of all the treatment and 
preventive cancer strategies [3,4]. 
 

Advancements in oral cancer treatment 
modalities have not significantly improved the 
mortality rate among cancer patients over the 
last few decades. Inspite of the easy access of 
oral cavity for clinical evaluation, Oral squamous 
cell carcinomas (OSCC) usually is diagnosed in 
advanced disease stages. The reasons for 
incorrect diagnosis include patient reluctance for 
appropriate treatment and physician negligence 
[2,5]. Oral cancer prognosis has not improved in 
the last few decades and therefore accurate 
diagnosis and early detection is critical [6]. Oral 
squamous cell carcinomas (OSCC) have a 
greater tendency to metastasize through 
lymphatics rather than haematogenus spread, so 
the status and management of the neck is 
mandatory in the treatment planning of OSCC 
patients. The prognostic factors of utmost 
importance in cancer patients’s survival is the 
diagnosis of lymph node metastasis [7]. The 5-
year survival rate for Oral squamous cell 
carcinomas patients with metastasis is 45-50% 
[6,8-10]. 

Occult metastasis is the utmost important and 
significant marker for the early and late 
management of the neck surgeries. However, the 
rate of occult metastasis in cervical lymph node 
status is about 20 to 30% so this should be 
analyzed accurately [11]. Now a days for the 
correct diagnosis of occult metastasis ultrasound 
guided fine needle aspiration cytology, 
Computed Tomography(CT)scan, Magnetic 
Resonance Imaging (MRI), Positron Imaging 
Tomography (PET scans), imaging techniques 
have been used [12]. 
 

Literature suggested that in OSCC patients if 
lymph node metastasis is present occult 
metastasis will occur in 80% cases, In these 
cases neck dissection will need to be performed 
with appropriate lymph node clearance. Now 
days, in order to reduce mortality and morbidity 
of radical neck dissection, Selective neck 
dissections are applied [2]. The purpose of lymph 
node status assessment in oral cancer patients is 
to select an appropriate treatment along with 
patient survival. Therefore a thorough 
understanding of the process of lymphatics 
metastasis is necessary for a better clinical 
diagnosis and treatment [10]. 
 

Oral cancers are potentially highly aggressive 
lesions because they can metastasis to the 
regional lymph nodes as well as infiltrate into the 
surrounding peri-oral tissue [13]. In OSCC lymph 
node metastasis is the most foremost prognostic 
feature and is associated with tumor relapse and 
shorter survival rate. Depth of invasion of tumor 
is the most important variant to predict occult 
metastasis. Depth of invasion between 2 to 5 mm 
is an indication for elective node dissection [14]. 
When there is a nodal involvement in oral cancer 
neck dissection along with tumor removal is 
indicated, Lymph node excisional biopsies have 
been performed before neck dissection in 
primary oral cancer cases. Authentic, accurate, 
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reporting of the lymph node status and tumor 
descriptive elements are the basic prerequisites 
for the clinician in order to determine the proper 
staging and grading of the tumor [15]. 
 
The aim of this study is to determine association 
between lymph node metastasis and various 
clinico-pathological parameters in order to predict 
their future prognosis of cancer patients. 
 

2. MATERIALS AND METHODS 
 
This was a Cross Sectional study; ethical 
approval was obtained from Ziauddin University 
Ethics Review Committee (Reference Code: 
0330618FAOM) prior to conducting research. 
Informed consent was taken from patients/ 
guardians, visiting Ziauddin Hospital, North 
Nazimabad campus, for giving oral cancer 
biopsies between November 2018 to September 
2019.140 samples of OSCC and their 
histopatholoigical reports had been obtained. 
The sampling technique is consecutive. 
 
The following variables were recorded Patients’ 
age, gender, size, thickness and site of tumor: as 
lesion involving buccal mucosa, tongue. The 
collected biopsy specimens were fixed in 10% 
formalin, embedded in paraffin. H & E staining 
was performed. Grading was done by using 
protocols set by WHO (Broder system) and 
staging was assessed by using the AJCC 
classification (TNM classification). Perineural 
invasion, lympho-vascular invasion, dysplasia, 
bone and muscle invasion were also recorded. 

2.1 Statistical Analysis 
 
SPSS (v.21.0) was used for statistical analysis. 
Data for categorical variables were expressed in 
frequencies and percentages. Kolmogorov-
Smirnov test was used to check normality of 
data. Chi-square test was used to find the 
association between lymph node metastasis and 
different clinical and histopathological 
parameters. Kruskal-Wallis test was used to find 
association between lymph node metastasis and 
tumor size and thickness. ANOVA was used to 
find association between lymph node metastasis 
and age of patients. P-value less than 0.05 were 
regarded statistically significant. 
 
3. RESULTS 
 
The present study enrolled 140 OSCC patients 
visiting Ziauddin hospital of which 30 (21.4%) 
were females and 110 (78.6%) were male 
patients. The mean age of patients was 46.99 ± 
12.26. The buccal mucosa was the most 
common site observed 93 (66.4%). The second 
common site in our patients was the lateral 
border of tongue 18 (12.9%) (Fig. 1). 
 
The mean age of our sample was 46.99 ± 12.36 
years, mean size of tumour was 4.05 ± 2.261 
mm, mean thickness was 1.70 ±1.32 mm. It was 
found that lymph node metastasis was not 
present in 66 (47.1%) of OSCC cases, 22 
(15.7%) cases were found N1, 9(6.4%) N2a, 
27(19.3%) N2b, 3 (2.1%) and 13(9.3%) N3 
(Table 2). 

 

 
 

Fig. 1. Squamous cell carcinoma anatomical sites

66.40%

12.90%

0.70%

6.40%

0.70% 1.40%
5.70%

2.10%

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

Buccal 
mucosa

Lateral 
border 
tongue

Ventral 
surface 
tongue

Dorsal 
surface 
tongue

Floor of 
mouth

Palate Mandible Maxilla

Buccal mucosa

Lateral border tongue

Ventral surface tongue

Dorsal surface tongue

Floor of mouth

Palate

Mandible

Maxilla



 
 
 
 

Abidi et al.; JAMMR, 32(2): 46-53, 2020; Article no.JAMMR.54793 
 
 

 
49 

 

Table 1. Association of lymph nodes with invasions, dysplasia, muscle and bone invasion 
 
 N0 n (%) N1 n (%) N2a n (%) N2b n (%) N2c n (%) N3 n (%) Total n=140 p-value 
Peri-neural 
invasion 

Yes 10 (31.3%) 6(18.8%) 2(6.3%) 5(15.6%) 1(3.1%) 8(25%) 32 0.016* 
No 56(51.9%) 16(14.8%) 7(6.5%) 22(20.4%) 2(1.9%) 5(4.6%) 108 

Lympho-vascular 
invasion 

Yes - - 1(14.3%) - - 6(85.7%) 7 0.00* 
No 66(49.6%) 22(16.5%) 9(6.8%) 26(19.5%) 3(2.3%) 7(5.3%) 133 

Muscle Invasion Yes 37(44%) 13(15.5%) 4(4.8%) 17(20.2%) 3(3.6%) 10(11.9%) 84 0.41 
No 29(5.8%) 9(40.9%) 5(2.9%) 10(17.9%) - 3(5.4%) 56 

Bone  Invasion Yes 32(42.7%) 7(9.3%) 8(10.7%) 13(17.3%) 3(4%) 12(16%) 75 0.001* 
No 34(52.3%) 15(23.1%) 1(1.5%) 14(21.5%) - 1(1.5%) 65 

Dysplasia 
 

Yes 5(62.5%) 1(12.5%) - 2(25%) - - 8 0.83 
No 61(46.2%) 21(15.9%) 9(6.81%) 25(18.9%) 3(2.3%) 13(9.8%) 132 

*Significant <0.05; χ2 test was used 
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Significant association was found between age 
and lymph node metastasis: (P 0.02); however, 
gender showed no significant association (P 
0.149). 
 

Thickness of tumor, site of tumor, peri-neural 
invasion (Table 1), lympho-vascular invasion and 
bone invasion (Table 1) showed significant 
association with lymph node metastasis with (P 
0.040, 0.021, 0.016, 0.00 and 0.001) 
respectively. 
 

Whereas size of tumor, tumor grade             
(Table 3), histological type, degree of dysplasia 
(Table 1) and muscle invasion showed no 
significant association with lymph node 
metastasis with (P 0.171,0.995, 0.830 and 0.417) 
respectively. 

 
4. DISCUSSION 
 
Many studies have emphasized that oral 
squamous cell carcinoma constitutes up to 80 to 
90 percent of all malignancies [16]. 

 
Evaluation of histological parameters in OSCC 
invasion is determined by penetration of tumor 
into lymphatics, blood vessels, perineural 
involvement and grading. The TNM classification 
was used for assessing the clinical significance 
and importance of these clinicopathological 
parameters in order to evaluate the tumor 
aggressiveness [17]. Our study showed that 
OSCC was more common in male patients 110 

(78.6%) as compared to the female patients 30 
(21.4%)The mean age of our sample was 46.99 
± 12.36 years which was consistent with the 
literature reviewed as most cases have been 
reported in middle and older  age groups [5,9,18, 
19]. 
 
The buccal mucosa was the most common site 
observed, 93 (12.9%). The second common site 
was the lateral border of tongue: 18 (12.9%) 
which corroborated with other studies. In our 
study buccal mucosa was the common site 
followed by tongue for the developing of oral 
cancer which were consistent with other 
studies.In countries of South East Asia the use of 
smokeless tobacco, areca nut and betel quid 
were very much prevalent in population due to 
cultural habits use of such deleterious 
substances causes exposure of buccal mucosa 
to carcinogenic substances increasing the 
susceptibility of having cancer [5,8,19,20]. In 
west the most common site of oral cancer is 
tongue due to smoking and alcohol consumption 
Thus we can conclude that change of habits 
plays an important part in development of oral 
squamous cell carcinoma globally [21,22]. 
 
Several studies showed tumour size were 
associated with lymph node involvement [5,23]. 
But disparity exist in literature The mean size of 
tumour was 4.05 ± 2.261 mm which showed no 
association with lymph node metastasis P 0.171 
and was in accordance with some researches 
[20,24,25]. 

 

Table 2. Association of lymph node involvement with tumor stage (n=140) 
 

Lymph nodes T1 n(%) n=21 T2 n (%) n=40 T3 n (%) n=26 T4 n (%) n=53 Total n=140 
N0 15(22.7%) 19(28.8%) 11(16.7%) 21(31.8%) 66(100%) 
N1 3 (13.6%) 11(50%) 2(9.1%) 6(27.3%) 22(100%) 
N2a 1(11.1%) - 1(11.1%) 7(77.8%) 9(100%) 
N2b 2(7.4%) 7(5.9%) 9(33.3) 9(33.3%) 27(100%) 
N2c - 1(33.3%) - 2(66.7%) 3(100%) 
N3 - 2(15.4%) 3(23.1%) 8(61.5%) 13(100%) 
p- value 0.035* 

*Significant at <0.05; χ2 test was used 
 

Table 3. Association of lymph node involvement with tumor grade (n=140) 
 

Lymph nodes G1n(%) n=13 G2n(%) n=119 G3n(%) n=8 Total n=140 
N0 8(12.1%) 57(86.4%) 1(1.5%) 66(100%) 
N1 1(4.5%) 19(86.4%) 2(9.1%) 22(100%) 
N2a 1(11.1%) 6(66.7%) 2(22.2%) 9(100%) 
N2b 3(11.1%) 22(81.5%) 2(7.4%) 27(100%) 
N2c - 3(100%) - 3(100%) 
N3 - 12(92.3%) 1(7.7%) 13(100%) 
P value 0.401 

*Significant at <0.05; χ2 test was used 
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The mean thickness of tumour was 1.70 ±1.32 
cm which were significantly associated with 
lymph node metastasis (P 0.040) in accordance 
with other studies [5,26]. The cut off value for 
tumour thickness is 4 mm [27,28]. At this cut off 
point the chances of nodal metastasis increases 
upto 20%, with a 50% decrease in survival rate 
[29,30]. 
 
Patients without nodal involvement have a better 
survival rate of 60 to 70% as compared with 
known nodal metastasis [31]. 
 
It was found that lymph node metastasis was 
present in 74 (52.8%) OSCC which was 
consistent with other literature. However, in 
tumour Staging, Stage II and Stage IV were most 
common. The most common nodal stage was N0 
[5,9,31,32]. 

 
Peri-neural invasion (P 0.016), showed 
significant association with lymph nodal 
involvement which is consistent with some 
studies [24,33]. Perineural invasion is associated 
with an increase in death rate in OSCC. It can be 
used as prognostic indicator [34] which is 
contrary to some studies [35]. 
 
Our studied showed 89% moderately 
differentiated Oral squamous cell carcinomas 
cases (Table 3) which were comparable with 
other study conducted in Karachi in which more 
than half of the patients were moderately 
differentiated Oral Squamous Cell carcinomas 
cases of the oral cavity [9]. 
 

As our study has showed significant association 
between lymphovascular invasion, bone 
penetration, tumor staging with lymph node 
metastasis but there is not enough evidence to 
support this finding. However regional recurrence 
of tumor does not affect the lymphovascular 
invasion [33]. 

 
The size of tumor, tumor grade, histological type, 
degree of dysplasia and muscle penetration 
showed no significant association with lymph 
node metastasis due to the limited number of 
cases and required studies conducted with larger 
sample size [5,36]. 
 
5. CONCLUSION 
 
Our study showed significant association of 
lymph node involvement with tumour staging, 
tumour thickness, lymphovascular involvement, 
perineural invasion and bone penetration. Our 

suggestion is to incorporate these clinic-
pathological variables while determining the 
treatment and prognosis of OSCC. Given the 
very high incidence and prevalence of Oral 
Cancer in our country and the region further 
multi-centered researches should be carried out 
and with larger sample sizes. Early diagnosis 
and restrictions on smokeless tobacco products 
can limit the occurrence and progression of 
OSCC. 
 

6. LIMITATIONS 
 
The limitation of this study was smaller sample 
size and this study contains population of 
Karachi only from one centered It should be done 
multicentered with larger sample size in order to 
represent the Pakistani population. 
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