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ABSTRACT 
 

Background: OSCC is the 3rd widespread malignancy in India followed by cervical and breast 
cancer. Histopathological findings in the tumor are the most prominent factors identified for OSCC 
progression. Clinical and histopathological prognosis in OSCC like perineural invasion, vascular 
invasion, lymph node invasion have been studied extensively by many researchers separately or in 
combination since many years. Bone invasion, muscle invasion and salivary gland invasion are 
explored less. In order to collectively correlate the role of all prognosticators with 5 years survival, 
the later prognosticators are included in our study in isolation which may predict accurately the 
probability of 5 year survival of OSCC. Also we have to search role of the prognosticator which is 
most commonly affecting 5 years survival of OSCC cases so that it may modify the potential 
consequence of management of OSCC. 
Objectives: The aim of this study is to assess the relevance of histopathological invasive 
prognosticators on 5 years survival of oral squamous cell carcinoma (OSCC) patients visiting 
Sharad Pawar Dental College and Hospital, Sawangi, Wardha (MS). 
Methodology: Departmental reports will be screened and specimen mounted slides of 
histopathologically diagnosed 200 OSCC patients, who undergone surgical resection will be 
observed under binocular microscope. Data of dead and survived OSCC patients undergone 
surgery 5 years back will be collected by telecommunication. Histopathological invasive 
prognosticators will be analyzed and correlated with 5-years survival after treatment. 

Study Protocol 

https://www.sciencedirect.com/topics/medicine-and-dentistry/mouth-squamous-cell-carcinoma
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Expected Results:  

 Collectively correlating the role of histopathological invasive prognosticators in our study may 
predict the probability of 5 years survival of OSCC cases more accurately. 

 Discovering diversed histopathological patterns of all metastatic prognosticators and their 
correlation with 5 years survival.  

 Identification of most effective histopathological invasive prognosticator predicting 5 year 
survival. 

Conclusion: The most commonly found prognosticators in OSCC patients who died within 5 years 
versus others who survived for 5 years will be discovered. 
In addition the most common histopathological pattern related to dead and survived patients after 5 
years will be found which can modify the potential consequence of management of OSCC. 
 

 

Keywords:  Oral squamous cell carcinoma; histopathological invasive prognosticators; 5 years 
survival. 

 

1. INTRODUCTION 
 
Oral malignancies in today’s scenario represent 
a major challenge in their management. The five-
years survival rate for OSCC is about 60% 
despite several advances in diagnosis and 
management and there is no significant 
improvement since 20 years. However younger 
population is more succumbed to OSCC now a 
days. So there is a need for exploring potential 
valuable markers in OSCC [1]. Researchers had 
studied metastatic invasive prognosticators 
histopathologically-Perineural invasion, Vascular 
invasion, Lymph node invasion, Bone invasion, 
Muscle invasion & Salivary gland invasion singly 
or in combination of 3 or 4 in H & E stained 
sections but no potential prognosticator identified 
to be a sufficiently strong indicator of 5 years 
survival.Variations in the criteria of invasive 
prognosticators in advancing OSCC and 
potential consequences of treatment suggest a 
lack of consent regarding postoperative adjuvant 
therapy, as well as the need for additional study. 
Researchers have not evaluated patterns for all 
invasive prognosticators in a single study and 
very few studies had correlated the role of 
muscle, bone and salivary gland invasion for 5 
years survival .So they are need to be 
researched for their predictability. In order to 
collectively correlate their role in 5 years survival 
along with few more prognosticators like muscle 
invasion, bone invasion and salivary gland 
invasion, these are included in our study in 
isolation which may predict more accurately the 
probability of 5year survival of OSCC cases. 

 
1.1 Objectives 
  

1. To collectively correlate  role of all 
prognosticators with 5 years  survival 

2. To find the predominant histopathological  
prognosticator for 5 years in survived and 
dead patients.  

3. To evaluate the histopathological       
patterns of following histopathological  
prognosticators in OSCC cases: 

 

a. Perineural invasion 
b. Vascular invasion 
c. Lymph node invasion 
d. Bone invasion 
e. Muscle invasion 
f. Salivary gland invasion 

 

4.   To correlate the above patterns with 
postoperative 5 years survival in OSCC 
cases.  

 

2. METHODS 
 

The present retrospective cohort study will be 
carried out at the ‘Department of Oral and 
Maxillofacial Pathology and Microbiology, Sharad 
Pawar Dental College and Hospital, Datta Meghe 
Institute of Medical Sciences, Deemed to be 
University, Sawangi (M), Wardha, Maharashtra, 
India.’ Two hundred cases of surgically treated 
cases of OSCC from year 2010 to 2015 will be 
retrieved from the archival of the department. H 
and E stained section slides of OSCC patients 
will be reviewed to see histopathological  
invasive prognosticator individually. These 
findings will be then evaluated and linked with  
five-year survival of patients of OSCC.  
 

2.1 Participants 
  
2.1.1 Inclusion criteria 
 

1. Registered histopathologically diagnosed 
and surgically treated cases of OSCC. 

2.  Patient who were on regular follow up. 
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3. Patients whose records are documented. 
 
2.1.2 Exclusion criteria 
 

1.  OSCC patients with other systemic lesions. 
2.   Patient who lost to follow up. 
3.   Patients whose records are not 

documented. 
 

2.2 Variables 
 

• Outcome – 5 years  survival 
• Exposure –OSCC. 
• Dependent variable Vascular invasion, 

lymph node invasion, perineural invasion, 
bone invasion, muscle invasion and 
salivary gland invasion 

• Confounding factors– Any other habit, 
genetic susceptibility, any other 
inflammatory condition, blood pressure, 
diabetes, diseases causing morbidity etc. 

 

2.3 Qualitative Variables 
 
Vascular invasion, lymph node invasion, 
perineural invasion, bone invasion, muscle 
invasion and salivary gland invasion by tissue 
processing of excised tissue from OSCC patients 
and observing slides under H and E staining. 
 

2.4 Statistical Methods  
 
This retrospective cohort study will include 
OSCC patients who underwent surgical 
treatment in AVBRH, Sawangi, Wardha. 
  
The obtained data will be analysed by: 
 

1. Chi-square test (for qualitative 
analyasis), and 

2. Pearson Correlation (to see correlation of 
prognosticators with each other and with 5 
year survival) 

 
A significant level of α = 0.05 will be used. 
 
Oral cancers continue to represent a significant 
trouble in the oncologic management [2].  
Although there is revolution in the identification 
and management of OSCC, 5 years survival rate 
in those patients is near  60%. No significant 
improvement could be seen in the last 20 years. 
.However younger crowd is showing more 
inclination towards OSCC nowadays. Therefore 
potential valuable markers in OSCC must be 
discovered for risk evaluation [1]. Researchers 

had  studied metastatic invasive prognosticators 
histopathologically-Perineural invasion, Vascular 
invasion, Lymph node invasion, Bone invasion, 
Muscle invasion & Salivary gland invasion singly 
or in combination of 3 or 4 in H & E stained 
sections but no potential prognosticator was 
identified to be a sufficiently strong indicator of 5 
years survival. There is a lack of harmony 
regarding postoperative adjuvant therapy seeing 
variations observed in the criteria of invasive 
prognosticators for high-risk disease and 
therefore it need more additional studies. 
Researchers have not evaluated patterns for all 
invasive prognosticators in a single study and 
very few have correlated role of muscle, bone 
and salivary gland invasion with 5 year survival. 
So they are need to be researched for their 
predictability. In order to collectively correlate 
their role in 5 years survival along with few more 
prognosticators like muscle invasion, bone 
invasion and salivary gland invasion, these are 
included in our study in isolation which may 
predict more accurately the probability of 5years 
survival of OSCC cases. 
 

3. EXPECTED RESULTS AND 
DISCUSSION 

 
OSCC is the most common epithelial malignancy 
in the head and neck carcinomas. Nearabout 
three lac new cases were diagnosed universally 
in the year 2012, with death of 145,400 patients. 
Even after upgradement for therapeutic protocols 
the 5-year survival rate is constant [3]. 
 

3.1 Neural Invasion  
 
PNI is a main histopathological parameter 
indicative of poor prognosis. Researchers found 
variations in prognostic significance due to lack 
of number of cases analysed, conflicting  
methodology and method to detect PNI. 
Researchers concluded that research is  needed 
further [3]. In 1985, Batsakis et al defined PNI as 
infiltration of malignant cells inside, surrounding 
and in course of  peripheral nerves. Liebig has 
concluded that PNI represents presence of tumor 
cells within any of the 3 layers of nerve sheath. 
He discovered 2 histologic patterns ‘type A and 
type B ’of nerve involvement. In type A tumor 
cells were infiltrated into the three nerve sheath 
layers and in type B tumor cells were observed in 
close association with nerve involving at least 
33% of its perimeter.

 
When invasion was             

seen in the innermost endoneurium ‘intraneural 
invasion’ term was used. Presently data is 
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lacking to  decide whether intraneural invasion is 
more destructive compared to other types of 
PNI [4]. Comment on both extratumoral and 
intratumoral.PNI should be written separately in 
the histopathological reports [5]. BK Varsha et al.  
in 2015 carried out  retrospective study on  PNI 
location, PNI density and various PNI patterns in 
117 cases of primary and recurrent cases of 
OSCC. Their study revealed PNI in 47 out of 117 
patients. Out of 69 cases (49.3%) of clinically 
positive nodes PNI was observed in 34 cases. 
The location of nerves were intratumoral in       
79% of the nerves involved. PNI density of 1–3 
nerves per section was seen in 80% of the cases 
and the most common pattern of PNI noted in 
their study was incomplete and/or “crescent-like” 
encirclement. Every surgical specimen with 
OSCC should be checked for PNI as it has 
prognostic value, it helps clinician to manage the 
treatment plan and can guide him about  
recurrence and distant metastasis. The presence 
of PNI indicates aggressive surgical resection, 
concurrent  management of cervical lymph nodes 
and additional adjuvant therapy [6]. G Deepthi et 
al studied patterns of PNI and PNI related to size 
–‘ small nerve (diameter<1 mm) and large nerve 
(>1 mm)’. extent – “focal (1 focus of PNI), 
moderate (2-5 foci of PNI) and extensive (>5 foci 
of PNI)” and distance between the tumor edge 
and nerve. The PNI patterns were named as 
complete encirclement, incomplete “crescent-
like” encirclement, sandwiching “onion-skin,” 
partial invasion and neural permeation. 
Researchers found  intratumoral encirclement in 
21 cases,complete encirclement in 13 cases 
,incomplete “crescent-like” encirclement, 
sandwiching “onion-skin,” in 20 cases, partial 
invasion in 27 cases and  neural permeation in 3 
cases [7]. Researchers found LVI and LNM both 
were associated with PNI in cervical cancer and 
so postoperative radiotherapy was advised for 
such patients [8]. 
 

3.2 Lymphatic and Vascular Invasion 
 
Lymphatic invasion was found to be 28(5%) and 
vascular invasion was 16(3%) in the study 
carried out by Mohamad Adel et al in 2015 on 
571 OSCC patients who underwent surgical 
resection with or without adjuvant therapy. They 
found that these parameters had no effect  on  
loco-regional recurrence and  distant metastasis 
in posttreated OSCC patients [9]. Many studies 
have concluded that tumor budding, depth of 
invasion, and  lymphovascular invasion (LVI) are 
predictors of lymph node metastasis (LNM). In 
LVI cancer cells invade an endothelium-lined 

area of  vessels [1]. LVI can be seen both 
‘intratumoral and extratumoral’. Pathologist 
should comment separately about this in the 
reports [5]. M Manjula, et al assessed 105 
archival specimens of OSCC patients who had 
done surgical excision and radical neck 
dissection. In 29% cases N1 was identified and 
associated with, lymphovascular invasion 
.Perineural and intraneural invasion were 
significantly associated with tumor size [10]. 
Lizandra Jimenez et al found that patient’s 
survival was not affected by vascular invasion 
but it was worse if lymphatic invasion was 
present [11]. PNI was observed in 2% of cases in 
a study done on 100 histopathologically 
confirmed OSCC cases .There was no evidence 
of vascular invasion  in any of the cases 
examined [12].  
 

3.3 Lymph Node Invasion 
 
418 lymph node sections of 40 OSCC patients 
were studied of which 24 were metastatic and 
394 nonmetastatic. Six morphologic patterns 
(MP) identified were- “Germinal Center 
Predominance (GCP), Lymphocyte 
Predominance (LP), Lymphocyte Depleted (LD) 
Sinus Histiocytosis (SH), Vascular 
Transformation of Sinuses (VTS), and 
Granulomatous Reaction (GR).” The 
predominant MP seen was of VTS (116 nodes) 
then GCP (105); LP (90), LD (52), SH (43) and 
GR [12]. LN status and the MPs. showed 
significant association. Lymp node metastasis 
(LNM) with LP was 13% and  with GCP it was 
79%. GCP pattern seemed to be predominant 
in metastatic tumors. LP or VTS/SH seemed to 
be common in nonmetastatic cases [13]. 
Histopathology reports of postoperative 50 
OSCC patients were retrived from January 
2018 to June 2018 and  pattern of cervical LNM 
was observed which showed  24 patients 
(48.0%) had neck node metastasis. Tumor size 
>1cm in 59.4% cases. Tumors with the depth of 
invasion >3mm were prone for  high risk of 
metastasis. Metastasis was present in single 
node (N1) in 17 out of 24 OSCC patients. In 14 
patients level 1 and level 2 were commonly 
involved sites. It was inferred that ‘Elective neck 
dissection’ can be done when tumor thickness 
is more than 3mm [14]. B. S. Siriwardena al in 
2018 studied 465 OSCC cases with neck 
dissection in which they found ‘metastasis and 
extracapsular invasion’ were linked with level of 
differentiation and invasion pattern (  < 0.001). 
They anticipated that it will guide clinicians to 
do radical or prophylactic neck dissection in 

http://www.jomfp.in/searchresult.asp?search=&author=G+Deepthi&journal=Y&but_search=Search&entries=10&pg=1&s=0
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OSCC patients if histological prediction model 
can guess the possibility of developing 
metastasis [15]. 
 

3.4 Bone Invasion  
 
25 OSCC patients in which mandibular resection 
was done revealed mandibular invasion. The 
After decalcification serial sectioning of tissue 
specimen was done at 1 cm interval to spot 
mandibular bone invasion.  The pattern of  
mandibular bone invasion was ‘‘infiltrative in 
14(56%), erosive in 11(44%), cortical in 5(20%), 
marrow involvement was seen in 15(60%) while 
5(20%) had spread through the inferior alveolar 
canal.’’24 out of 25 lesions were located within 1 
cm of the mandible. In their study in 20% cases, 
mandible was invaded through the inferior 
alveolar nerve .Therefore it is suggested that 
before mandiblar preservation by surgeons it 
should be thoroughly examined for possible 
involvement [16]. A study was undertaken on 323 
OSCC patients. Cases were classified as based 
on tumor size. Bone invasion was categorized as 
‘absence of bone, presence of bone on one side 
and presence of both buccal and lingual bones’ 
and correlated with disease progression. It was 
observed  that in tumors measuring 4 cm or less, 
bone invasion was not significantly associated 
with disease progression whereas worse 
prognosis was found if both buccal and lingual 
bones were invaded [17]. Histopathologic type of 
bone invasion by OSCC is commonly classified 
as erosive type and infiltrative type. Conventional 
classification focuses on how tumor has invaded 
bone. However, the current study proposed the 
new classification called “Histopathologic  pattern 
of peritumoral bone change” for how it responds 
to OSCC in terms of mandible instead of tumor. 
Understanding  peritumoral bone change and its 
distinction from true tumor mass may be 
important in the surgical management and may 
lead to minimally invasive surgical procedure 
[18]. The pattern of histopathology of mandibular 
invasion  in OSCC was infiltrative or an erosive. 
The infiltrative pattern exhibited ‘small islands of 
tumor cells along an tumor edge’ and the erosive 
pattern showed a ‘broad, pushing tumor front.’ A 
study was carried out retrospectively on 68 
OSCC patients with mandibular invasion who 
were treated by mandibulectomy. They 
concluded that the  ‘infiltrative pattern’ of invasion 
in the mandible in OSCC showed a more 
aggressive behavior with increased chances for 
‘positive margins, recurrence and mortality’ .So 
they recommended  that pathologists should give 

opinion on the histopathological pattern seen in 
mandibular invasion while reporting OSCC [19]. 
 

3.5 Muscle Invasion 
 

In OSCC clinical and histopathological invasive 
prognosticators of oral squamous cell are the 
topics gaining much attention. One such 
parameter is muscle invasion (MI). It was found 
in many studies that muscle invasion is one of 
the most important predictors of a lymph node 
metastasis and a poor prognosis. MI is defined 
as the histopathological permeation of skeletal 
muscle by tumor. Researchers hypothesized  
that muscle contractures by these invaded 
malignant cells may facilitate the drainage of 
cells into cervical lymph nodes. The study also 
demonstrated better survival outcomes in 
patients without MI [20]. Seung-Ki Min et al in 
2016 , evaluated the association between muscle 
invasion of 26 OSCC patients of the posterior 
mandibular alveolar ridge and cervical lymph 
node metastasis by MRI. They found that 
cervical LNM was related to muscle invasion 
(mylohyoid and/or buccinator) .Lymphatic 
vessels were positioned near the tumor invasion 
front  in the muscles. So further studies are 
needed to assess the relation between MI and 
prognosis in OSCC [21]. 
 

3.6 Salivary Gland Invasion 
 

Lining of oral epithelium and excretory ducts of 
the salivary glands can be affected by chemical 
carcinogens. Thus, there could be dysplastic 
changes in the salivary gland ductal epithelium 
which may turn into malignancy. Sunil Paramel 
Mohan et al in 2016 analysed 278 archival cases 
of ‘‘mild, moderate and severe epithelial 
dysplasia, carcinoma in situ, verrucous 
carcinoma and OSCC ’’ which were evaluated 
under microscope to see the changes such as 
squamous, mucous and oncocytic  metaplasia, 
simple hyperplasia of excretory ducts of  minor 
salivary glands and  invasion of  malignant cells 
.The most common location involved was cheek 
mucosa.They observed dysplasia in all the ducts 
of the gland. Salivary gland tissue changes 
should be observed by pathologists which could 
help surgeons in the treatment and preventing 
recurrence of the carcinomas [22]. Approximately 
one third OSCC patients go for resection of gland 
in neck dissection and experience xerostomia. 
Metastasis to submandibular lymph nodes in 
such patients is common but invasion is rare in 
submandibular gland. Patients are benefitted if 
gland is saved. Out of 90 OSCC patients studied 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Mohan%20SP%5BAuthor%5D&cauthor=true&cauthor_uid=27630945
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mohan%20SP%5BAuthor%5D&cauthor=true&cauthor_uid=27630945
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48.9% had stage IVa (AJCC). Only  28.9% 
patients showed  positive submandibular              
lymph nodes whereas these were negative in  
71.1% cases. Only 5 patients presented           
with submandibular gland involvement           
[23]. 
 
Researchers studied 5 year survival of 1,383 
OCSCC patients and their relationship with  
primary subsites and pathological features. They 
noted that in early stage OCSCC patients 
especially in tongue, perineural invasion had 
worse  prognosis whereas in advance stage of 
OSCC patients of buccal mucosa and tongue 
lymphovascular invasion had poor survival [24].

 

R. Larsen et al analysed that clinical diagnosis of 
36% LNM was significantly associated  to 
‘‘grade, neural and vascular invasion; surgical 
margins and depth of tumor’’ [25]. The surgical 
margins studied in 115 T1/T2 OSCC cases 
showed that 21 had vascular invasion, 9 had 
nerve invasion and 3 had bony invasion. 8/10 
patients died of local metastasis and 8/11 
patients died of distant metastasis [26]. 
According to a net based search on survival rate 
and OSCC researchers found association of all 
prognosticators but  were not able to predict the 
prognosis independently. They concluded that, 
clinicopathological indicators were necessary for 
prognosis [27]. In Taiwan 341 operated  patients 
of  OSCC showed adverse clinicopathologic 
features like depth of invasion, LVI, PNI, margin 
status, and extra-nodal extension which had 

considerably affected outcome of survival [28] 
NA Agni et al studied the incidence of perineural 
invasion of OSCC along the inferior alveolar 
nerve and found histopathologic infiltration of the 
inferior alveolar nerve by the OSCC in 25 of 26 
cases in their study [29].  The bonding of the the 
surgeon and the pathologist, need of 
standardisation of all scales of histopathological 
parameters and precise documentation of the 
findings is the need of hour [30]  A proper 
clinicopathologic protocol has  to be designed to 
validate the histological prognosticators [20]. 
 

4. CONCLUSION 
 

1. Collective correlation of all prognosticators 
with 5 years survival is not documented in 
a single study 

2. Different patterns of  all 6 histopathological  
invasive prognosticators is not 
documented in a single study. 

3. The overall impact of histopathological 
patterns of all these metastatic 
prognosticators on the prognosis and 

survival of OSCC patients had not fully 
clarified and documented. 

 

So an attempt is made to throw a light on 
correlation of all prognosticators and their 
histopathological patterns with 5 year survival 
of OSCC patients.  

 

CONSENT AND ETHICAL APPROVAL 
 
As per international standard or university 
standard guideline Patient’s consent and ethical 
approval has been collected and preserved by 
the authors. 
 

COMPETING INTERESTS 
 
Author has declared that no competing interests 
exist. 
 

REFERENCES 
 

1. Shuojin Huang, Yue Zhu, Hongshi Cai, 
Yadong Zhang, and Jinsong Hou, et al. 
Impact of lymphovascular invasion in oral 
squamous cell carcinoma: A meta-
analysis; Oral Surg Oral Med Oral Pathol 
Oral Radiol. 2021;131:319328. 

2. Susan Muller, Sonja C. Boy, Terrence A. 
Day, Kelly R. Magliocca, Mary S. 
Richardson, Philip Sloan, Wanninayake M. 
Tilakaratne, et al. Data Set for the 
Reporting of Oral Cavity Carcinomas 
Explanations and Recommendations of the 
Guidelines From the International 
Collaboration of Cancer Reporting; Arch 
Pathol Lab Med. 2019;143. 

3. Nada O. Binmadi, John R. Basile. Review -
Perineural invasion in oral squamous cell 
carcinoma: A discussion of significance 
and review of the literature. Oral Oncology. 
2011;47:1005–1010. 

4. Richard L. Bakst, Christine M. 
Glastonbury, Upendra Parvathaneni, Nora 
Katabi, Kenneth S. Hu, Sue S. Yom. 
Perineural Invasion and Perineural         
Tumor Spread in Head and Neck Cancer; 
2019. 

5. Lakshmi Agarwal, Manmohan Agrawal. 
The changing parameters in the 
management of head and neck oncology-
pathologist role. Adv Cytol Pathol. 2018; 
3(5):119‒120. 

6. Varsha BK, Radhika MB, Soumya Makarla, 
Moni Abraham Kuriakose, Satya Kiran 
GVV, Padmalatha GV. Perineural invasion 
in oral squamous cell carcinoma: Case 



 
 
 
 

Patil; JPRI, 33(43B): 326-333, 2021; Article no.JPRI.73257 
 
 

 
332 

 

series and review of literature. J Oral 
Maxillofac Pathol. 2015;19(3):335–               
341. 

7. Deepthi G, Shyam NDVN, Kiran Kumar G, 
Vaishali Narayen, Paremala K, Preethi P. 
Characterization of perineural invasion in 
different histological grades and variants of 
oral squamous cell carcinoma. JOMFP. 
2020;24(1):57. 

8. You-Sheng Wei, De-Sheng Yao, Ying 
Long. Evaluation of the association 
between perineural invasion and clinical 
and histopathological features of cervical 
cancer. Molecular and Clinical Oncology. 
2016;5:307-311.  

9. Mohamad Adel, Huang-Kai Kao, Cheng-
Lung Hsu, Jung-Ju Huang, Li-Yu Lee, 
Yenlin Huang. Evaluation of lymphatic and 
vascular invasion in relation to 
clinicopathological factors and treatment 
outcome in oral cavity squamous cell 
carcinoma. Medicine. 2015;94(43).  

10. Manjula M, Punnya V Angadi, Priya NK, 
Seema Hallikerimath, Alka D Kale in 2019 
Assessment of morphological parameters 
associated with neural invasion in oral 
squamous cell carcinoma. J Oral 
Maxillofac Pathol. 2019;23(1):157. 

11. Lizandra Jimenez, Sangeeta K. Jayakar, 
Thomas J. Ow, Jeffrey, E. Segall in 2015 
Evaluation of Lymphatic and Vascular 
Invasion in Relation to Clinicopathological 
Factors and Treatment Outcome in Oral 
Cavity Squamous Cell Carcinoma. 
Medicine. 2015;94(43).  

12. Shruti Gupta, Mala Kamboj, Anjali Narwal. 
Knowing the unknown in oral squamous 
cell carcinoma: An observational study. 
Journal of Cancer Research and 
Therapeutics. 2020;16(3).  

13. Swetha Acharya, Nishitha Kumari, Pragya 
Srivastava, Dewin Arnold, Krithi Nikhil. 
Architectural changes in the regional lymph 
nodes of oral squamous cell carcinoma. 
Journal of Oral and Maxillofacial 
Pathology. 2019;23(2).  

14. Mahmud Asif Rifat, Mostafa Kamal Arefin, 
Uzzal Chandra Ghosh, Mohammad 
Mahbub Elahi, et al. Pattern of lymph node 
metastasis in oral cancer; Online Journal 
of Otolaryngology and Rhinology. 
2020;3(5). 

15. De Silva RK, Siriwardena BSMS, 
Samaranayaka A, Abeyasinghe WAMUL, 
Tilakaratne WM. A model to predict nodal 
metastasis in patients with oral squamous 
cell carcinoma. PLOS ONE. 

Available:https://doi.org/10.1371/journal.po
ne.0201755 August 9, 2018 

16. Manoj Pandey, Latha Rao, Shaima R Das, 
Anitha Mathews. Patterns of mandibular 
invasion in oral squamous cell carcinoma 
of the mandibular region; World Journal of 
Surgical Oncology. 2007;5(1):12.  

17. Su Kyung Kuk, Hye Jung Yoon, Seong 
Doo Hong, Sam Pyo Hong, Jae Il Lee. 
Staging significance of bone invasion in 
small-sized (4 cm or less) oral squamous 
cell carcinoma as defined by the American 
Joint Committee on Cancer; Oral 
Oncology. 2016;55:31-36. 

18. Gyu-Dong Jo. DDS Department of Oral 
and Maxillofacial Radiology, Graduate 
School, Seoul National University (Directed 
by Prof. Kyung-Hoe Huh). Peritumoral 
bone change in oral squamous cell 
carcinoma: Correlation of imaging features 
with histopathological findings. 

19. Wong RJ, Keel SB, Glynn RJ, Varvares 
MA. Histological Pattern of Mandibular 
Invasion by Oral Squamous Cell 
Carcinoma. Laryngoscope. 2000;110(1): 
65-72. 

20. Ketki Kalele, Rahul Deshmukh, Harshal 
Basatwar, Mahesh Agrawal. Short 
communication-Muscle Invasion in Oral 
Squamous Cell Carcinoma: Should it be 
Taken More Seriously? Oral and 
Maxillofacial Pathology Journal. 
2019;10(2). 

21. Seung-Ki Min, Hoon Myoung, Jong-Ho 
Lee, Myung-Jin Kim.Muscular invasion by 
oral squamous cell carcinoma of the 
posterior mandibular alveolar ridge is 
associated with cervical lymph node 
metastasis. J Korean Assoc Oral 
Maxillofac Surg. 2016;42:133-138. 

22. Sunil Paramel Mohan, Ravi Teja Chitturi, 
Yoithapprabhunath Thukanayakanpalayam 
Ragunathan, Suman Jhansi Lakshmi, 
Jaisanghar Nallusamy, and Isaac Joseph. 
Minor Salivary Gland Changes in Oral 
Epithelial Dysplasia and Oral Squamous 
Cell Carcinoma - A Histopathological 
Study. J Clin Diagn Res. 2016;10(7): 
ZC12–ZC15. 

23. M Drshaheenahm, Shaheen Ahmed, H 
Zohra Salim, Abdul hafeez Shaikh, et al. 
Metastasis to The Submandibular Gland In 
Patients Presenting With Oral Squamous 
Cell Carcinoma. Research Square Page 
no 1-12. 

24. Shih-An Liu, Chen-Chi Wang, Rong-San 
Jiang, Fang-Yi Lee, Wen-Jiun Lin, Jin-Ch 



 
 
 
 

Patil; JPRI, 33(43B): 326-333, 2021; Article no.JPRI.73257 
 
 

 
333 

 

Pathological features and their prognostic 
impacts on oral cavity cancer patients 
among diferent subsites – A single 
institute’s experience in Taiwan. Scientific 
Reports. 7:7451. 
DOI: 10.1038/s41598-017-08022 

25. Larsen SR, Johansen J, Sørensen JA, 
Krogdahl A, Jerjes, Tahwinder Upile, et al 
in 2010. The prognostic significance of 
histological features in oral squamous cell 
carcinoma. J Oral Pathol Med. 2009;38: 
657–662 

26. Waseem Jerjes, Tahwinder Upile, Aviva 
Petrie, Andrew Riskalla, Zaid Hamdoon, 
Michael Vourvachis, et al. 
Clinicopathological parameters, 
recurrence, locoregional and distant 
metastasis in 115 T1-T2 oral squamous 
cell carcinoma patients. Head & Neck 
Oncology. 2010;2:9. 

27. Kiran B Jadhav, Nidhi Gupta.  REVIEW 
ARTICLE -Clinicopathological prognostic 
implicators of oral squamous cell 

carcinoma: Need to understand and  
revise.  N Am J Med Sci. 2013;5(12):671–
679.  

28. Wei-Chin Changa, Ching-Fen Changc, Yu-
Hsuan Lia,, Cheng-Yu Yangb, Ruei-Yu in 
2019 .A histopathological evaluation and 
potential prognostic implications of oral 
squamous cell carcinoma with adverse 
features.Oral Oncology. 2019;95:65–                
73. 

29. NA Agni, RM Borle, S Shukla, S Grover, S 
Korde.Assessment of perineural infiltration 
and spread of oral squamous cell 
carcinoma: A clinicohistopathologic 
study.Indian J Cancer, Apr-Jun 2010; 
47(2):199-20 

30. The Royal College of Pathologists. Dataset 
for histopathology reporting of mucosal 
malignancies of the oral cavity. Authors: Dr 
Tim Helliwell, University of Liverpool Dr 
Julia Woolgar, University of Liverpool; 
2013. 

 

© 2021 Patil; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.  
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle4.com/review-history/73257 

http://www.indianjcancer.com/searchresult.asp?search=&author=NA+Agni&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.indianjcancer.com/searchresult.asp?search=&author=RM+Borle&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.indianjcancer.com/searchresult.asp?search=&author=S+Shukla&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.indianjcancer.com/searchresult.asp?search=&author=S+Grover&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.indianjcancer.com/searchresult.asp?search=&author=S+Korde&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.indianjcancer.com/searchresult.asp?search=&author=S+Korde&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://creativecommons.org/licenses/by/2.0

