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ABSTRACT:

Background: Cervical lymph node metastasis (CLNM) is one of the key prognostic factors in oral 
squamous cell carcinoma and positive perineural invasion (PNI) is a predictor of cervical lymph 
node metastasis, recurrence, and decline-free survival. This study determines perineural invasion 
association with cervical lymph node metastasis in oral cavity squamous cell carcinoma (OCSCC).

Method: We analyzed the laboratory data collected from the surgical pathology files of a tertiary 
care hospital in Karachi. This retrospective study included all diagnosed cases of OCSCC that under-
went cervical lymph node dissection during the 10-year period from June 2008 to March 2019. The 
cases were characterized according to age, gender, perineural invasion, and lymph node metasta-
sis. The data was analyzed using SPSS and Chi-Square test was used to find the association between 
the cervical lymph node metastatic and PNI status.

Results: A total of 527 diagnosed cases of OCSCC with cervical neck dissection were found. It is 
evident from our study that OCSCC with neck dissection specimens is frequently seen in males, 
mostly belonging to the middle adult age group followed by young adults. Of the 527 cases, 165 
showed PNI (31.3%), and 20% of the PNI cases were positive for cervical lymph node metastasis, 
while 40% showed benign cervical lymph nodes with negative PNI.

Conclusion: This study highlights the single parameter of PNI and its association with cervical lymph 
node metastasis and showed a significant relationship between perineural invasion and cervical 
lymph node metastatic status (p < .001). 
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INTRODUCTION
Squamous cell carcinoma of the oral cavity is a 
significant public health concern worldwide¹. 
Although it accounts for less than 5% of all cancers in 
Europe and Australasia, there is a notable high 
incidence in the Asian region. India, for instance, 
experiences a substantial burden of oral cavity 
squamous cell carcinoma, with approximately 45% of 
cases reported ² and presented as the most prevalent 
types of head and neck cancer followed by larynx 
and hypopharynx cancers ³, 4. Additionally, Pakistan 
also faces a considerable impact of this disease and 
oral squamous cell carcinoma (OSCC) has the highest 
prevalence in head and neck cancers and is the first 
and second most common cancer in males and 
females of Pakistan respectively.

The etiology of oral cavity squamous cell carcinoma 
differs between developed and developing 
countries. In developed nations, tobacco smoking 
and alcohol consumption contribute to more than 
70% of oral cancer cases5. On the other hand, 
developing countries show a higher prevalence of 
risk factors such as betel quid chewing and tobacco 
use 6, 7. Furthermore, the number of new oral cancer 
cases is projected to rise annually, particularly in 
southern Asian countries with the highest incidence 
rates8. The age of onset for oral cavity squamous cell 
carcinoma is typically observed in the fifth and sixth 
decades of life, with males being more commonly 
affected9. Lymph node metastasis occurs in 
approximately 40% of patients with oral cancer, and 
the presence of cervical lymph node metastasis is a 
crucial parameter associated with a significant 
decrease in the survival rate by more than 50% 10,11 . 
Thus, identifying individuals at risk for cervical lymph 
node metastasis becomes imperative.

Several parameters can influence the rate of 
cervical metastasis in oral cavity cancer, including 
the size of the primary tumor, location, T stage, 
grade, depth of invasion, perineural invasion, and 
patient compliance¹²,¹³. The status of cervical lymph 
node metastasis is a vital determinant for treatment 
planning and prognosis. Furthermore, it is essential to 

recognize that CLNM can substantially impact the 
quality of life of affected individuals¹4. The topic of 
PNI and lymphovascular invasion (LVI) has been 
frequently explored in studies concerning oral 
squamous cell carcinoma¹5. Addressing the 
challenges associated with oral cavity squamous 
cell carcinoma, including the increasing incidence, 
identification of risk factors, and understanding the 
parameters influencing cervical lymph node 
metastasis, is crucial for effective management and 
improved outcomes for patients. In the current 
study, we aim to find the cervical lymph node status 
association between perineural invasion in patients 
with oral cavity squamous cell carcinoma.

METHODS
Data collected from the histopathology laboratory 
data files of Liaquat National Hospital Karachi was 
analyzed. Our retrospective study included all 
diagnosed cases of OCSqCC that underwent 
cervical lymph node dissection during the period 
2008-2019 (10 years and 9 months). The Inclusion 
Criteria were patients of either sex with different age 
groups: Adolescent (12 – 18 years), Young adult 
(19-45 years), Middle-aged (46-64 years), and Elderly 
(65 years or older). Tumor sites other than the oral 
cavity were excluded, and malignancies other than 
squamous cell carcinoma (such as lymphoma and 
salivary gland origin, etc.) were excluded. The data 
was analyzed using SPSS version 26. Categorical 
variables such as age and gender were summarized 
as percentages. The chi-Square test was used to 
evaluate the statistically significant association 
between the cervical lymph node metastatic status 
and PNI status.

RESULTS
Based on our analysis of 527 study subjects, we 
found that the majority of cases fell into the 
middle-adult age group, followed by the 
young-adult age group. There was also an eminent 
male predilection, as a total of 414 cases were male 
and 113 were female. The adolescent group had 
the least number of cases affected by oral cavity 
squamous cell carcinoma. (Table 1.).

Table 1: Status of perineural invasion in age and gender.
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Variables Perineural Invasion p-valuen (%) Positive Negative
Age (years)

12 – 18 01(0.2) 00 01

0.382*
19-45 221(41.9) 62 159

46-64 247(46.9) 86 161

>65 58(11) 17 41

Gender
Male 414(78.6) 131 283

0.752*Female 313(21.4) 34 79
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In this study, a significant male predominance 
(78.6%) was observed in oral cavity squamous cell 
carcinoma, consistent with existing literature. 
Throughout our 10-year 9-month study, the majority 
of OCSCC patients (68.69%) did not show perineural 
invasion (PNI). However, PNI invasion was observed 
in 31.3% of cases. Negative PNI status was most 
commonly found in the middle age group, followed 

by the young adult group, as indicated in Table II.

Males are more predominant in the middle and 
young age groups. Additionally, we have observed 
male gender dominance in the elderly age group 
(Figure. 1). However, no significant difference 
between genders has been noted in this age group.

Out of the 527 cases, lymph node metastasis was 
seen in 260 patients, while 267 patients had benign 
cervical lymph nodes (Figure 2). The elderly age 

group was found to have a higher prevalence of 
cervical lymph node metastasis compared to the 
benign lymph node age group (Figure 3).

Figure 1: Age distribution among the gender of the patients.

Figure 2: Cervical lymph node metastatic status.
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The comparison of frequencies of CLNM and PNI 
revealed that out of the total of 527 cases, 260 
positive cervical lymph node metastasis cases were 
associated with positive PNI, representing 20.7% of 
the total cases. The cases were positive for cervical 
lymph metastasis with a negative PNI is about 28%. 

In contrast, there is a significant association seen 
with negative PNI status with benign cervical lymph 
nodes, about 40.4%. The Chi-Square test is significant 
in association with PNI status and CLNM status, with 
p < .001 (Table 2).

Figure 3: Prevalence of cervical lymph node metastasis (CLNM) according to age group.

Table 2: frequency of perineural invasion and cervical lymph node metastasis.

Perineural Invasion
Total p-value

Yes No

CLNM

Yes
Count 109 151 260

< 0.001*

% within Perineural 
Invasion 66.1% 41.7% 49.3%

No
Count 56 211 267

% within Perineural 
Invasion 33.9% 58.3% 50.7%

Total
Count 165 362 527

% within Perineural 
Invasion 100.0% 100.0% 100.0%

3�YDOXH��������ZDV�FRQVLGHUHG�VLJQLILFDQW�

DISCUSSION
This study specifically correlated CLNM with a single 
parameter “PNI”.  It showed that 20.7% of the 
patients with positive PNI in the excisional biopsy of 
OCSqCC had positive CLNM, in contrast to 40% of 
patients with negative PNI observed in benign neck 
nodes. There was a 10.63% incidence of positive PNI 
in benign lymph nodes. It was also noted that only 
the elderly age group showed an increased number 
of CLNM compared to benign lymph nodes of the 
same age group. 

Upon conducting a comprehensive review of 
international literature, it became apparent that the 
majority of research in this area has been carried out 
in developed nations. For instance, an Australian 
study discovered no statistically significant 
association between perineural invasion and lymph 
node metastasis¹6. On the other hand, a study 
conducted in the United States demonstrated a 
significant association between perineural invasion 
and lymph node metastasis¹7. Additionally, a study 

carried out in India from 2014 to 2015 revealed a 
strong correlation between lymphovascular 
invasion (LVI) and perineural invasion with nodal 
metastasis¹8, although our study excluded the 
evaluation of LVI status. In a study conducted in the 
United Kingdom from 1989 to 1992, it was discovered 
that both LVI and perineural invasion played crucial 
roles as predictors of cervical lymph node metastasis 
in oral cavity squamous cell carcinoma, specifically 
in the mouth floor region¹9. Another study from the 
University of Michigan in the United States, which 
included a total of 88 cases of oral cavity squamous 
cell carcinoma, demonstrated that perineural 
invasion independently served as an adverse factor 
for nodal metastasis and extra-capsular spread²0. 
Similarly, an Indian study that examined both 
primary and recurrent tumors found a perineural 
invasion rate of 42.50% and 40.50%, with 34 out of 69 
cases exhibiting clinically positive neck nodes²¹.

In contrast, this study focused solely on primary 
cases and reported a positive perineural invasion 
rate of 20.7% in association with positive cervical 
metastatic lymph nodes. Furthermore, a study from 
Taiwan revealed that perineural invasion 
independently predicted cervical lymph node 
metastasis²². A study from Japan highlighted the 
association between perineural invasion and the 
differentiation of neoplastic cells, nodal metastasis, 
and depth of invasion²³. Similarly, an Indian study 
identified histopathologic parameters, such as 
lymphovascular invasion and perineural invasion, as 
statistically significant indicators of positive occult 
nodal metastases²4. In another study from the United 
Kingdom, among 280 cases where neck-level 
removal was performed, 58% of patients with 
perineural involvement and 80% with 
lymphovascular invasion exhibited nodal 
metastasis²5. A study conducted in Brazil revealed 
that neural and vascular invasion, along with tumor 
thickness, were statistically correlated with lymph 
node metastasis²6. However, a study conducted in 
Wuhan, China, found that factors such as sex, age, 
lesion site, tumor stage, perineural invasion, and 
lymphovascular invasion did not significantly impact 
cervical lymph node metastasis²7. Furthermore, a 
small case study involving 140 patients with oral 
cavity squamous cell carcinoma conducted in 
Pakistan demonstrated a strong association 
between perineural invasion and nodal metastasis²8. 
However, a different study conducted in Pakistan 
did not discover a significant association with 
perineural invasion²9. Whereas, a study³0 showed a 
statistically significant correlation between PNI and 
lymph node involvement.

It is important to note that this particular study was 
conducted at a single center and excluded small 
biopsies obtained during the study period for oral 
cavity squamous cell carcinoma Furthermore, 

large-scale studies can also help to identify 
potential biomarkers or genetic signatures that can 
be used to predict the risk of CLNM in OCSCC, to 
develop more effective and personalized treatment 
strategies for patients with this disease.

CONCLUSION
Perineural invasion (PNI) in oral cavity squamous cell 
carcinoma (OCSCC) has significant prognostic 
implications and influences treatment decisions. The 
presence of PNI indicates the need for complete 
tumor resection and adjuvant therapy. Conversely, 
the absence of PNI suggests a lower risk of CLNM 
and may help avoid unnecessary cervical lymph 
node dissection. However, accurately assessing 
these factors can be challenging, and further 
research is needed to develop more reliable 
methods for evaluating the risk of CLNM in OCSCC. 
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DISCUSSION
This study specifically correlated CLNM with a single 
parameter “PNI”.  It showed that 20.7% of the 
patients with positive PNI in the excisional biopsy of 
OCSqCC had positive CLNM, in contrast to 40% of 
patients with negative PNI observed in benign neck 
nodes. There was a 10.63% incidence of positive PNI 
in benign lymph nodes. It was also noted that only 
the elderly age group showed an increased number 
of CLNM compared to benign lymph nodes of the 
same age group. 

Upon conducting a comprehensive review of 
international literature, it became apparent that the 
majority of research in this area has been carried out 
in developed nations. For instance, an Australian 
study discovered no statistically significant 
association between perineural invasion and lymph 
node metastasis¹6. On the other hand, a study 
conducted in the United States demonstrated a 
significant association between perineural invasion 
and lymph node metastasis¹7. Additionally, a study 

carried out in India from 2014 to 2015 revealed a 
strong correlation between lymphovascular 
invasion (LVI) and perineural invasion with nodal 
metastasis¹8, although our study excluded the 
evaluation of LVI status. In a study conducted in the 
United Kingdom from 1989 to 1992, it was discovered 
that both LVI and perineural invasion played crucial 
roles as predictors of cervical lymph node metastasis 
in oral cavity squamous cell carcinoma, specifically 
in the mouth floor region¹9. Another study from the 
University of Michigan in the United States, which 
included a total of 88 cases of oral cavity squamous 
cell carcinoma, demonstrated that perineural 
invasion independently served as an adverse factor 
for nodal metastasis and extra-capsular spread²0. 
Similarly, an Indian study that examined both 
primary and recurrent tumors found a perineural 
invasion rate of 42.50% and 40.50%, with 34 out of 69 
cases exhibiting clinically positive neck nodes²¹.

In contrast, this study focused solely on primary 
cases and reported a positive perineural invasion 
rate of 20.7% in association with positive cervical 
metastatic lymph nodes. Furthermore, a study from 
Taiwan revealed that perineural invasion 
independently predicted cervical lymph node 
metastasis²². A study from Japan highlighted the 
association between perineural invasion and the 
differentiation of neoplastic cells, nodal metastasis, 
and depth of invasion²³. Similarly, an Indian study 
identified histopathologic parameters, such as 
lymphovascular invasion and perineural invasion, as 
statistically significant indicators of positive occult 
nodal metastases²4. In another study from the United 
Kingdom, among 280 cases where neck-level 
removal was performed, 58% of patients with 
perineural involvement and 80% with 
lymphovascular invasion exhibited nodal 
metastasis²5. A study conducted in Brazil revealed 
that neural and vascular invasion, along with tumor 
thickness, were statistically correlated with lymph 
node metastasis²6. However, a study conducted in 
Wuhan, China, found that factors such as sex, age, 
lesion site, tumor stage, perineural invasion, and 
lymphovascular invasion did not significantly impact 
cervical lymph node metastasis²7. Furthermore, a 
small case study involving 140 patients with oral 
cavity squamous cell carcinoma conducted in 
Pakistan demonstrated a strong association 
between perineural invasion and nodal metastasis²8. 
However, a different study conducted in Pakistan 
did not discover a significant association with 
perineural invasion²9. Whereas, a study³0 showed a 
statistically significant correlation between PNI and 
lymph node involvement.

It is important to note that this particular study was 
conducted at a single center and excluded small 
biopsies obtained during the study period for oral 
cavity squamous cell carcinoma Furthermore, 

large-scale studies can also help to identify 
potential biomarkers or genetic signatures that can 
be used to predict the risk of CLNM in OCSCC, to 
develop more effective and personalized treatment 
strategies for patients with this disease.

CONCLUSION
Perineural invasion (PNI) in oral cavity squamous cell 
carcinoma (OCSCC) has significant prognostic 
implications and influences treatment decisions. The 
presence of PNI indicates the need for complete 
tumor resection and adjuvant therapy. Conversely, 
the absence of PNI suggests a lower risk of CLNM 
and may help avoid unnecessary cervical lymph 
node dissection. However, accurately assessing 
these factors can be challenging, and further 
research is needed to develop more reliable 
methods for evaluating the risk of CLNM in OCSCC. 
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DISCUSSION
This study specifically correlated CLNM with a single 
parameter “PNI”.  It showed that 20.7% of the 
patients with positive PNI in the excisional biopsy of 
OCSqCC had positive CLNM, in contrast to 40% of 
patients with negative PNI observed in benign neck 
nodes. There was a 10.63% incidence of positive PNI 
in benign lymph nodes. It was also noted that only 
the elderly age group showed an increased number 
of CLNM compared to benign lymph nodes of the 
same age group. 

Upon conducting a comprehensive review of 
international literature, it became apparent that the 
majority of research in this area has been carried out 
in developed nations. For instance, an Australian 
study discovered no statistically significant 
association between perineural invasion and lymph 
node metastasis¹6. On the other hand, a study 
conducted in the United States demonstrated a 
significant association between perineural invasion 
and lymph node metastasis¹7. Additionally, a study 

carried out in India from 2014 to 2015 revealed a 
strong correlation between lymphovascular 
invasion (LVI) and perineural invasion with nodal 
metastasis¹8, although our study excluded the 
evaluation of LVI status. In a study conducted in the 
United Kingdom from 1989 to 1992, it was discovered 
that both LVI and perineural invasion played crucial 
roles as predictors of cervical lymph node metastasis 
in oral cavity squamous cell carcinoma, specifically 
in the mouth floor region¹9. Another study from the 
University of Michigan in the United States, which 
included a total of 88 cases of oral cavity squamous 
cell carcinoma, demonstrated that perineural 
invasion independently served as an adverse factor 
for nodal metastasis and extra-capsular spread²0. 
Similarly, an Indian study that examined both 
primary and recurrent tumors found a perineural 
invasion rate of 42.50% and 40.50%, with 34 out of 69 
cases exhibiting clinically positive neck nodes²¹.

In contrast, this study focused solely on primary 
cases and reported a positive perineural invasion 
rate of 20.7% in association with positive cervical 
metastatic lymph nodes. Furthermore, a study from 
Taiwan revealed that perineural invasion 
independently predicted cervical lymph node 
metastasis²². A study from Japan highlighted the 
association between perineural invasion and the 
differentiation of neoplastic cells, nodal metastasis, 
and depth of invasion²³. Similarly, an Indian study 
identified histopathologic parameters, such as 
lymphovascular invasion and perineural invasion, as 
statistically significant indicators of positive occult 
nodal metastases²4. In another study from the United 
Kingdom, among 280 cases where neck-level 
removal was performed, 58% of patients with 
perineural involvement and 80% with 
lymphovascular invasion exhibited nodal 
metastasis²5. A study conducted in Brazil revealed 
that neural and vascular invasion, along with tumor 
thickness, were statistically correlated with lymph 
node metastasis²6. However, a study conducted in 
Wuhan, China, found that factors such as sex, age, 
lesion site, tumor stage, perineural invasion, and 
lymphovascular invasion did not significantly impact 
cervical lymph node metastasis²7. Furthermore, a 
small case study involving 140 patients with oral 
cavity squamous cell carcinoma conducted in 
Pakistan demonstrated a strong association 
between perineural invasion and nodal metastasis²8. 
However, a different study conducted in Pakistan 
did not discover a significant association with 
perineural invasion²9. Whereas, a study³0 showed a 
statistically significant correlation between PNI and 
lymph node involvement.

It is important to note that this particular study was 
conducted at a single center and excluded small 
biopsies obtained during the study period for oral 
cavity squamous cell carcinoma Furthermore, 

large-scale studies can also help to identify 
potential biomarkers or genetic signatures that can 
be used to predict the risk of CLNM in OCSCC, to 
develop more effective and personalized treatment 
strategies for patients with this disease.

CONCLUSION
Perineural invasion (PNI) in oral cavity squamous cell 
carcinoma (OCSCC) has significant prognostic 
implications and influences treatment decisions. The 
presence of PNI indicates the need for complete 
tumor resection and adjuvant therapy. Conversely, 
the absence of PNI suggests a lower risk of CLNM 
and may help avoid unnecessary cervical lymph 
node dissection. However, accurately assessing 
these factors can be challenging, and further 
research is needed to develop more reliable 
methods for evaluating the risk of CLNM in OCSCC. 
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DISCUSSION
This study specifically correlated CLNM with a single 
parameter “PNI”.  It showed that 20.7% of the 
patients with positive PNI in the excisional biopsy of 
OCSqCC had positive CLNM, in contrast to 40% of 
patients with negative PNI observed in benign neck 
nodes. There was a 10.63% incidence of positive PNI 
in benign lymph nodes. It was also noted that only 
the elderly age group showed an increased number 
of CLNM compared to benign lymph nodes of the 
same age group. 

Upon conducting a comprehensive review of 
international literature, it became apparent that the 
majority of research in this area has been carried out 
in developed nations. For instance, an Australian 
study discovered no statistically significant 
association between perineural invasion and lymph 
node metastasis¹6. On the other hand, a study 
conducted in the United States demonstrated a 
significant association between perineural invasion 
and lymph node metastasis¹7. Additionally, a study 

carried out in India from 2014 to 2015 revealed a 
strong correlation between lymphovascular 
invasion (LVI) and perineural invasion with nodal 
metastasis¹8, although our study excluded the 
evaluation of LVI status. In a study conducted in the 
United Kingdom from 1989 to 1992, it was discovered 
that both LVI and perineural invasion played crucial 
roles as predictors of cervical lymph node metastasis 
in oral cavity squamous cell carcinoma, specifically 
in the mouth floor region¹9. Another study from the 
University of Michigan in the United States, which 
included a total of 88 cases of oral cavity squamous 
cell carcinoma, demonstrated that perineural 
invasion independently served as an adverse factor 
for nodal metastasis and extra-capsular spread²0. 
Similarly, an Indian study that examined both 
primary and recurrent tumors found a perineural 
invasion rate of 42.50% and 40.50%, with 34 out of 69 
cases exhibiting clinically positive neck nodes²¹.

In contrast, this study focused solely on primary 
cases and reported a positive perineural invasion 
rate of 20.7% in association with positive cervical 
metastatic lymph nodes. Furthermore, a study from 
Taiwan revealed that perineural invasion 
independently predicted cervical lymph node 
metastasis²². A study from Japan highlighted the 
association between perineural invasion and the 
differentiation of neoplastic cells, nodal metastasis, 
and depth of invasion²³. Similarly, an Indian study 
identified histopathologic parameters, such as 
lymphovascular invasion and perineural invasion, as 
statistically significant indicators of positive occult 
nodal metastases²4. In another study from the United 
Kingdom, among 280 cases where neck-level 
removal was performed, 58% of patients with 
perineural involvement and 80% with 
lymphovascular invasion exhibited nodal 
metastasis²5. A study conducted in Brazil revealed 
that neural and vascular invasion, along with tumor 
thickness, were statistically correlated with lymph 
node metastasis²6. However, a study conducted in 
Wuhan, China, found that factors such as sex, age, 
lesion site, tumor stage, perineural invasion, and 
lymphovascular invasion did not significantly impact 
cervical lymph node metastasis²7. Furthermore, a 
small case study involving 140 patients with oral 
cavity squamous cell carcinoma conducted in 
Pakistan demonstrated a strong association 
between perineural invasion and nodal metastasis²8. 
However, a different study conducted in Pakistan 
did not discover a significant association with 
perineural invasion²9. Whereas, a study³0 showed a 
statistically significant correlation between PNI and 
lymph node involvement.

It is important to note that this particular study was 
conducted at a single center and excluded small 
biopsies obtained during the study period for oral 
cavity squamous cell carcinoma Furthermore, 

large-scale studies can also help to identify 
potential biomarkers or genetic signatures that can 
be used to predict the risk of CLNM in OCSCC, to 
develop more effective and personalized treatment 
strategies for patients with this disease.

CONCLUSION
Perineural invasion (PNI) in oral cavity squamous cell 
carcinoma (OCSCC) has significant prognostic 
implications and influences treatment decisions. The 
presence of PNI indicates the need for complete 
tumor resection and adjuvant therapy. Conversely, 
the absence of PNI suggests a lower risk of CLNM 
and may help avoid unnecessary cervical lymph 
node dissection. However, accurately assessing 
these factors can be challenging, and further 
research is needed to develop more reliable 
methods for evaluating the risk of CLNM in OCSCC. 
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