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Abstract 
Background: Oral squamous cell carcinoma (OSCC) is the predominant malignancy of oral cavity (about 90% of oral malignant 
lesions). This study aimed to evaluate the long-term extent of lymph node involvement of the neck among patients with maxillofacial 
SCC after the surgery. 
Methods: In this cross-sectional study, 32 patients with maxillofacial SCC who underwent surgery were evaluated for any type 
of lymph node involvement (necrotic, reactive, or metastatic) at 3, 6, 12, and 24 months. Data was acquitted through clinical and 
paraclinical examinations such as CT scan, ultrasound of the neck area, pathology and histology. 
Results: The SCC of posterior mandible had more lymph node involvement (P=0.02). Compared to moderately/poorly differentiated 
cases, patients with well-differentiated histopathological grade had lower lymph node involvement (P=0.01). TNM stage had no 
influence on lymph node involvement (P>0.05). Patients with neck dissection and reconstruction (P=0.003) as well as those who 
received postoperative radiotherapy or chemotherapy/radiotherapy together (P=0.001 and 0.005 respectively) had lower degree 
of lymph node involvement. Post-operative lymph node involvement was significantly more in patients with the positive CT scan 
status of bilateral metastatic lymphadenopathy in zones 1, 2 and 3 before the operation in comparison to other statuses like bilateral 
benign lymph nodes (p=0.001) or lymphadenopathy in just one or two zones (1and/or 2) (P>0.05). 
Conclusion: We determined the effect of different parameters on lymph node involvement and determined some positive and 
negative correlations. Furthermore, some parameters like age, gender, and TNM staging had no influence on the mentioned outcome.

Keywords: OSCC; lymph node involvement; TNM staging. 

Resumen
Antecedentes: El carcinoma oral de células escamosas (CCE) es la neoplasia maligna predominante de la cavidad oral (alrededor 
del 90% de las lesiones malignas orales). El objetivo de este estudio es evaluar la extensión a largo plazo de la afectación de los 
ganglios linfáticos del cuello entre los pacientes con CCE maxilofacial después de la cirugía. 
Métodos: En este estudio transversal, 32 pacientes con CCE maxilofacial sometidos a cirugía fueron evaluados para cualquier 
tipo de afectación ganglionar (necrótica, reactiva o metastásica) a los 3, 6, 12 y 24 meses. Los datos se absolvieron mediante 
exámenes clínicos y paraclínicos como la tomografía computarizada, la ecografía de la zona del cuello, la patología y la histología.
Resultados: El CCE de la mandíbula posterior tenía más afectación de los ganglios linfáticos (P=0,02). En comparación con 
los casos moderadamente/pobremente diferenciados, los pacientes con grado histopatológico bien diferenciado tenían menor 
afectación ganglionar (P=0,01). El estadio TNM no influyó en la afectación de los ganglios linfáticos (P>0,05). Los pacientes con 
disección y reconstrucción del cuello (P=0,003), así como los que recibieron radioterapia postoperatoria o quimioterapia/radiote-
rapia conjuntamente (P=0,001 y 0,005 respectivamente) tuvieron menor grado de afectación ganglionar. La afectación ganglionar 
postoperatoria fue significativamente mayor en los pacientes con el estado positivo en la TC de linfadenopatía metastásica bilateral 
en las zonas 1, 2 y 3 antes de la operación en comparación con otros estados como los ganglios linfáticos benignos bilaterales 
(p=0,001) o la linfadenopatía en sólo una o dos zonas (1y/o 2) (P>0,05). 
Conclusión: Determinamos el efecto de diferentes parámetros sobre la afectación ganglionar y determinamos algunas correlaciones 
positivas y negativas. Además, algunos parámetros como la edad, el sexo y el estadiaje TNM no influyeron en el resultado mencionado.

Palabras clave: CCE; afectación de los ganglios linfáticos; estadiaje TNM. 
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Introduction 

Oral squamous cell carcinoma (OSCC) as the most 
common malignant epithelial neoplasm of the oral cavity 
comprises 2%-4% of all cancer cases1. A group of 
neoplasms affecting any region of the oral cavity, pharynx 
and salivary glands are called oral cancer. However, this 
term and OSCC tend to be used interchangeably, as the 
latter comprises more than 90% of all oral neoplasms. 
Despite the new therapeutic approaches, morbidity and 
mortality from OSCC have not changed significantly 
during the last 30 years. It seems that its incidence, 
however, has been increasing among young white 
individuals (especially women) aged 18 to 44 years. 
The five-year survival of patients with OSCC is between 
40-50%; its clinical manifestations in advanced stages 
are so characteristic that misdiagnosis rarely happens. 
In contrast, incorrect diagnosis is quite possible in the 
early stages, which may explain why OSCC is usually 
diagnosed in the advanced stages regardless of easy 
access to the oral cavity for clinical examination2.

Tobacco and alcohol are the greatest risk factors for 
OSCC in the western world3 and seem to have synergic 
effect4. The use of areca nuts (also called betel quid)5 and 
narcotics are other risk factors6. OSCC mostly occurs in 
older men and people with low socioeconomic status7. 
Immune deficiency, body inability to repair damaged 
DNA and reduce carcinogens, and vitamin deficiency are 
represent important risk factors8.

The most common symptoms in patients with oral cancer 
are discomfort and pain which can vary from mild discomfort 
to severe pain9. Some other symptoms are dysphagia, 
difficulty in breathing and speech, teeth mobility, trismus 
and paresthesia10. The tongue and mouth floor are the 
most common sites for OSCC accounting for more than 
50% of cases in the West11. Biopsy and histopathological 
evaluation are always necessary for diagnosis12. Evaluating 
the histological characteristics of the tumor and its adjacent 
tissues, are essential for devising the treatment plan and 
predicting the outcome13. The factors that mainly affect the 
prognosis of OSCC include size and site, tumor thickness 
histopathologic grade, perineural invasion, lympho vascular 
invasion, tumor suppressor gene impairment (e.g., p53) 
and the quality of treatment14. It is crucial to determine the 
status of lymph nodes after the diagnosis of OSCC. Before 
requesting paraclinical assessments, a thorough clinical 
investigation should be done. However this may not be 
accurate because the tumor cells spread into the adjacent 
tissues before any clinical symptoms develop15. The 
clinical method for detecting regional cervical lymph node 
involvement is palpation16, though computed tomography 
(CT)17, ultrasonography (US)18 and biopsy are paraclinical 
investigations that may be essential in the detection 
of cervical lymph node involvement. Head and neck 
cancers usually spread through lymph nodes rather than 
hematogenously. The size and site of the primary tumor 

play an important role in lymph node involvement19. Proper 
treatment for early-stage (T1/T2) squamous cell carcinoma 
(SCC) of the oral cavity is a controversial issue. Surgery and 
radiotherapy are often used to control the primary tumor, 
but failure often occurs because of recurrence in cervical 
lymph nodes20. In this study, we aimed to investigate the 
long-term extent of lymph node involvement of the neck 
after surgery among patients with maxillofacial SCC.

Materials and Methods 

Study procedure
In this cross-sectional study, 32 patients with maxillofacial 
SCC who were referred to Rajaei Trauma Hospital 
affiliated to Shiraz University of Medical Sciences, Shiraz, 
Iran from 2014-2018 were studied. The protocol of this 
study was approved by the local Ethics Committee of 
Shiraz University of Medical Sciences (approval ID: 
IR.SUMS.DENTAL.REC.1399.117).

The patients underwent surgery and were evaluated 
for lymph nodes involvement of any type (necrotic, 
reactive, or metastatic) at 3 months, 6 months, 1 year, 
and 2 years after the operation. Data was acquitted 
through the clinical examination as well as the neck CT 
scan with contrast, ultrasound of the neck area and 
pathology and histology sheets. In the ultrasound and 
CT scan, changes in the form, size and the number of 
lymph nodes were noted. The diagnosis of metastasis 
was made based on the pathology and radiology reports 
as well as observations made during the operation. 
Inclusion criteria were patients below the age of 75 years 
with primary SCC in the maxillofacial zone. Exclusion 
criteria were patients with recurrent SCC, end-stage 
disease, facial involvement, distant metastasis (including 
the lung and brain), or systemic conditions. According 
to the data obtained through ultrasound, radiology and 
clinical examinations, we determined the TNM stage, 
which indicates the number and size of involved lymph 
nodes and presence or absence of metastasis (Table I).

Table I: The TNM staging system for patients with maxillofacial squamous cell 
carcinoma.

TNM Stage	 Tumor	 Node involvement	 Metastasis

Stage 0	 T is	 N0	 M0
Stage I	 T 1	 N0	 M0
Stage II	 T.2	 N0	 M0
Stage III	 T.3	 N0	 M0
	 T.1	 N1	 M0
	 T.2	 N1	 M0
	 T.3	 N1	 M0
Stage IVA	 T.4a	 N0	 M0
	 T.4a	 N1	 M0
	 T.1	 N2	 M0
	 T.2	 N2	 M0
	 T.3	 N2	 M0
	 T 4a	 N2	 M0
Stage IVB	 Any T	 N3	 M0
	 T 4b	 Any N	 M0
Stage IVC	 Any T	 Any N	 -----
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Statistical analysis
All statistical analyses were carried out using the 
SPSS software package (SPSS Inc., Chicago, USA). 
Continuous and normally distributed data were expressed 
as mean ± standard deviation (SD). One-way analysis of 
variance (ANOVA) and the post-hoc Tukey tests were 
used to compare the differences among experimental 
groups. A p-value of less than 0.05 was considered 
statistically significant.

Results 

Overall, 32 proven cases of maxillofacial SCC were 
eligible for the analysis. The patient group consisted of 
20 males (62.5%) and 12 females (37.5%). For more 
insight to the data, the patients were divided into four 
age groups: below 50 years (n=7), 51-60 years (n=9), 
61-70 years (n=13), and older than 70 years (n=3). 
There was no statistically significant difference in the 
SCC prevalence between different age groups (P=0.9) 
and genders (P=0.15). The lymph node involvement did 
not differ with respect to age (P=0.25) and sex (P=0.18).

As shown in figure 1, the mandible (n=16, 50%) was the 
most common site affected by the OSCC in both males 
and females.

The SCC of the posterior mandible had significantly 
more lymph node involvement compared with other 
sites (P=0.02). Most patients had well-differentiated 
tumors (n=23, 71.9%) while the remaining (n=9, 
28.1%) were moderately or poorly differentiated. Lymph 
node involvement in patients with well-differentiated 
histopathological grade was significantly lower than 
moderately and poorly differentiated cases (P=0.01), 
but the difference between moderately and poorly 
differentiated tumors was not statistically significant. 
Mandibular SCC is presented in figure 2.

In accordance with the TNM classification system, 4 
(12.5%), 11 (34.4%), 12 (37.5%), and 5 (15.6%) cases 
were diagnosed at stage I, II, III, and IV, respectively. 
Most of the studied patients were diagnosed in stage II 
and III. Different TNM stage had no remarkable influence 
on long-term lymph node involvement after surgery 
(P>0.05), though patients with neck dissection (zones 1, 
2 and 3) and reconstruction (Figure 3) had less lymph 
node involvement in comparison with cases without neck 
dissection and reconstruction (P=0.003).

There was a significantly lower degree of lymph node 
involvement among patients visited by an oncologist 
and those who regularly attended follow-up sessions in 
comparison with the patients who ignored their follow 

Figure 1: Sites affected by the OSCC in both males and females’ groups.

Figure 2: Mandibular squamous cell carcinoma.

Figure 3: Patient with neck dissection (zones 1, 2 and 3).
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up sessions at 1 year and 2 years’ evaluation (P<0.05). 
Patients who received postoperative radiotherapy 
alone or chemotherapy and radiotherapy together had 
a significantly lower degree of lymph node involvement 
(P=0.001 and 0.005, respectively) than those who 
didn’t receive any adjunctive therapy or who received 
chemotherapy alone. In fact, postoperative chemotherapy 
was associated with no significant changes in the 
mentioned variable. Zone 1 involvement was most seen 
in CT scan followed by zone 1, 2 and 3 and zone 1 and 
2 involvement in the two-year follow-up (Figure 4).

Post-operative lymph node involvement was significantly 
more observed in patients with the positive CT scan 
status of bilateral metastatic lymphadenopathy in zones 
1, 2 and 3 before the operation in comparison to other 
statuses like bilateral benign lymph nodes (P=0.001), 
lymphadenopathy in just one or two zones (1and/or 2) 
(P>0.05), bilateral reactive lymph nodes of zones 1, 2, 
and 3 (P=0.001), or unilateral reactive lymph nodes of 
zones 1, 2, and 3 (P=0.003) and bilateral and unilateral 
necrotic lymph nodes of zones 1, 2 and 3 (P=0.002 and 
0.003, respectively). Patients with positive sonography 
for reactive lymph nodes before surgery had statistically 
more lymph node involvement in two year follow up period 
in comparison with the benign lymph node situation. 
However, there was no significant difference in the outcome 
of patients with unilateral or bilateral lymphadenopathy 
of any type (reactive, necrotic or metastatic) found in 
sonography before the operation (P>0.05). Different 
zones of lymph node involvement found in preoperative 
sonography had no significant influence on the outcome 
of patients (P>0.05). Pathological findings of lymph node 
involvement after surgery coincided with preoperative CT 
scan findings, but not sonographic details. 

Discussion 

Originating from oral epithelial cells, OSCC represents the 
predominant malignancy of the oral cavity, accounting for 
about 90% of all malignant oral lesions. In primary OSCC 

invasion of the deeper layers below the epithelium and 
drainage to regional lymph nodes may occur21. To establish 
the diagnostic and prognostic parameters of OSCC, we 
must determine the histological differentiation degree, 
tumor size, invasion to nearby tissues and metastasis22. 
The most important prognostic factor is the lymph node 
status of the neck23. Although CT and magnetic resonance 
image (MRI) are used to localize and characterize head and 
neck tumors, they do not perform well in the evaluation 
of lymph node metastasis24. Given the immense effect 
of achieving an accurate pre-operative estimation of 
invasiveness and nodal metastasis on OSCC patient 
management and prognosis, novel clinical indicators and 
advanced radiological techniques are required.

In this study, no relation was found between SCC 
occurrence, age and gender, but some previous studies 
have shown different prevalence of SCC among different 
age groups25 and genders26. Although some studies 
suggested that sex and age may be prognostic in 
SCCs27, our findings showed no significant difference 
in lymph node involvement with respect to age and sex 
which is in line to some reports28. In the current study, 
the mandible was the most common site affected by oral 
SCC in both males and females which is in contrast with 
the results of previous studies who found the tongue 
to be the predominant site29. These differences could 
be due to the different study populations and different 
sample sizes. We also found that patients with posterior 
mandibular SCC had more post-operative lymph node 
involvement in the two-year follow-up compared with 
SCCs of other regions. Though Sharma et al.30 found 
SCCs of the posterior maxillary and mandibular areas 
to have more lymph node involvement both before and 
after surgery. Uchiyama et al.31 and Tajmirriahi et al.32 also 
found the posterior areas to be more prone to metastasis, 
which emphasizes the importance of tumor location in 
lymph node involvement.

Histopathological assessment of the surgical resection 
specimen always provides useful information which is 
essential for identifying the post-operative treatment needs 
and prognosis for individuals with oral/oropharyngeal 
SCC13. In line with our study, Tzu et al.33 and Amaral et 
al.34 reported that moderately and poorly differentiated 
tumors caused more lymph node involvement than well-
differentiated tumors, which can be related to the more 
aggressive nature of cancerous cells in less differentiated 
ones. The clinical stage is another prognostic factor in 
the survival rate for SCC patients. However, our study 
revealed no significant prognostic difference on long-
term lymph node involvement between stage II and III 
OSCC. This limited prognostic value of TNM staging was 
also shown in the study of Bankfalvi et al.35, though this 
finding contrasts with that of Amaral et al.34.

In terms of management, there has been conflicting 
ideas regarding radical neck dissection vs. wait and 

Figure 4: Zone involvement of patients with maxillofacial squamous cell 
carcinoma in CT scans.
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watch over the last decades36. It is currently believed 
that extensive neck dissections cause higher morbidity 
without offering a better long-term outcome36. We found 
that patients with neck dissection (zone 1, 2 and 3) 
and reconstruction had significantly less lymph node 
involvement in the two-year follow-up relative to the 
cases without neck dissection, which is in line with some 
previous studies37 and in contrast with others38. Patients 
who cared for their regular follow-up sessions had less 
lymph node involvement in the follow up period which 
can be due to the prompt detection of any changes 
by their physicians. The same finding was reported in 
the study of Kumaran et al.39. Patients with the history 
of OSCC must visit their doctors every 1-3 months in 
the first two years and every 3-6 months thereafter. They 
can be visited yearly if no recurrence occurs after the first 
five years. Arun et al.40 found that patients who visited 
their oncologist and received adjunctive treatments after 
surgery had less lymphadenopathy in the follow up period, 
which coincides with our findings regarding patients who 
received radiotherapy, (but not chemotherapy) as an 
adjunctive treatment. It seems that radiotherapy of any 
type (e.g. teletherapy or brachytherapy) can eradicate 
the remnant cancerous cells41. In the current study, there 
was an accurate relationship between the radiologic 
findings in the (CT scan, but not sonography) with lymph 
node involvement. It was shown that compared the 
efficacy and accuracy of different methods of radiology 
in detecting lymph node involvement, sonography alone 
is insufficient30. Sismanis et al.42 were probably the first 
who report the usefulness of ultrasonography in the 
assessment of neck node metastasis and reported 
that ultrasonography changed the stage in 28% of their 
patients and was beneficial even in patients with palpable 
metastasis. Hajec et al.43 reported similar findings and 

concluded that sonography of the neck changed the 
treatment plan in more than half of their patients. In 
contrast to these studies and in line with our study, John 
et al.44 reported that sonography provided no additional 
data in patients with palpable metastasis and declared its 
inaccuracy in the detection of lymph node involvement. 
Zone 1 involvement was the most commonly reported 
zone in CT scan status followed by zone 1, 2 and 3 and 
zone 1 and 2 involvement in the two-year follow-up. It 
seems that zone 2 involvement alone can rarely happen, 
as an interesting finding.

This study has some important limitations due to 
methodological flaws such as no prior sample size 
estimation; therefore, we used as many cases as 
possible. However, due to the relatively small number of 
participants in our study and limited reports in the Iranian 
population, further studies with larger sample size and 
post-operative follow-ups are highly warranted.

Discussion 

This study successfully evaluated the lymph node 
involvement of the neck in the two-year follow-up period 
for patients who had undergone surgery for maxillofacial 
SCC. We determined the effect of different parameters 
on lymph node involvement and some positive and 
negative correlations and found that parameters like 
age, gender and TNM staging had no influence on the 
outcome of patients.

Interests conflict 
The researchers declare that they have no conflict of interest.

References
1. Siddiqui IA, Farooq MU, Siddiqui RA, Rafi ST. Role of toluidine blue 
in early detection of oral cancer. Pakistan Journal of Medical Sciences. 
2006;22(2):184-7.

2. Scott S, Grunfeld E, Main J, McGurk M. Patient delay in oral 
cancer: a qualitative study of patients’ experiences. Psycho-Oncology. 
2006;15(6):474-85.

3. de Freitas Cordeiro-Silva M, Oliveira ZFL, de Podestá JRV, Gouvea 
SA, Von Zeidler SV, Louro ID. Methylation analysis of cancer-related 
genes in non-neoplastic cells from patients with oral squamous cell 
carcinoma. Molecular Biology Reports. 2011;38(8):5435-41.

4. Ogden GR. Alcohol and oral cancer. Alcohol. 2005;35(3):169-73.

5. Subapriya R, Thangavelu A, Mathavan B, Ramachandran CR, Nagini 
S. Assessment of risk factors for oral squamous cell carcinoma in 
Chidambaram, Southern India: a case-control study. European Journal 
of Cancer Prevention. 2007;16(3):251-6.

6. Thavarajah R, Rao A, Raman U, Rajasekaran ST, Joshua E, Hemalatha 
R, et al. Oral lesions of 500 habitual psychoactive substance users in 
Chennai, India. Archives of Oral Biology. 2006;51(6):512-9.

7. Markopoulos AK. Current aspects on oral squamous cell carcinoma. 
The Open Dentistry Journal. 2012;61(1):126-30.

8. Kulkarni DP, Wadia PP, Pradhan TN, Pathak AK, Chiplunkar SV. 
Mechanisms involved in the down-regulation of TCR ζ chain in tumor 
versus peripheral blood of oral cancer patients. International Journal of 
Cancer. 2009;124(7):1605-13.

9. Scully C, Bagan J. Oral squamous cell carcinoma overview. Oral 
oncology. 2009;45(4/5):301-8.

10. Haya-Fernández MC, Bagan J, Murillo-Cortés J, Poveda-Roda R, 
Calabuig C. The prevalence of oral leukoplakia in 138 patients with oral 
squamous cell carcinoma. Oral Diseases. 2004;10(6):346-8.

11. Jovanovic A, Schulten EA, Kostense PJ, Snow GB, van der Waal I. 
Tobacco and alcohol related to the anatomical site of oral squamous cell 
carcinoma. Journal of Oral Pathology and Medicine. 1993;22(10):459-62.

12. Rapidis AD, Gullane P, Langdon JD, Lefebvre JL, Scully C, 
Shah JP. Major advances in the knowledge and understanding of 
the epidemiology, aetiopathogenesis, diagnosis, management and 
prognosis of oral cancer. Oral Oncology. 2009;45(4-5):299-300.



64

2022/37 (1): 59-64

Hossein Danesteh et al.	

13. Woolgar JA. Histopathological prognosticators in oral and 
oropharyngeal squamous cell carcinoma. Oral Oncology. 
2006;42(3):229-39.

14. Conceição Pereira M, Oliveira DT, Landman G, Kowalski LP. Histologic 
subtypes of oral squamous cell carcinoma: prognostic relevance. Journal 
of the Canadian Dental Association. 2007;73(4):339-44.

15. Jank S, Robatscher P, Emshoff R, Strobl H, Gojer G, Norer B. The 
diagnostic value of ultrasonography to detect occult lymph node involvement 
at different levels in patients with squamous cell carcinoma in the maxillofacial 
region. International Journal of Oral and Maxillofacial Surgery. 2003;32(1):39-42.

16. Bergman SA, Ord RA, Rothman M. Accuracy of clinical examination 
versus computed tomography in detecting occult lymph node 
involvement in patients with oral epidermoid carcinoma. Journal of Oal 
and Maxillofacial Surgery. 1994;52(12):1236-9.

17. Close LG, Merkel M, Vuitch MF, Reisch J, Schaefer SD. Computed 
tomographic evaluation of regional lymph node involvement in cancer 
of the oral cavity and oropharynx. Head and Neck. 1989;11(4):309-17.

18. Woolgar JA, Scott J. Prediction of cervical lymph node metastasis in 
squamous cell carcinoma of the tongue/floor of mouth. Head and Neck. 
1995;17(6):463-72.

19. de Bree R, Leemans CR, Silver CE, Robbins KT, Rodrigo JP, Rinaldo 
A, et al. Paratracheal lymph node dissection in cancer of the larynx, 
hypopharynx, and cervical esophagus: the need for guidelines. Head 
and Neck. 2011;33(6):912-6.

20. Kligerman J, Lima RA, Soares JR, Prado L, Dias FL, Freitas EQ, et al. 
Supraomohyoid neck dissection in the treatment of T1/T2 squamous cell 
carcinoma of oral cavity. American Journal of Surgery. 1994;168(5):391-4.

21. Leusink FK, van Es RJ, de Bree R, de Jong RJB, van Hooff SR, 
Holstege FC, et al. Novel diagnostic modalities for assessment of the 
clinically node-negative neck in oral squamous-cell carcinoma. Lancet 
Oncology. 2012;13(12):554-61.

22. Massano J, Regateiro FS, Januário G, Ferreira A. Oral squamous 
cell carcinoma: review of prognostic and predictive factors. Oral Surgery, 
Oral Medicine, Oral Pathology, Oral Radiology, and Endodontology. 
2006;102(1):67-76.

23. Atula TS, Grénman R, Varpula MJ, Kurki TJ, Klemi PJ. Palpation, 
ultrasound, and ultrasound-guided fine-needle aspiration cytology in the 
assessment of cervical lymph node status in head and neck cancer 
patients. Head and Neck. 1996;18(6):545-51.

24. Vandecaveye V, De Keyzer F, Vander Poorten V, Dirix P, Verbeken 
E, Nuyts S, et al. Head and neck squamous cell carcinoma: value 
of diffusion-weighted MR imaging for nodal staging. Radiology. 
2009;251(1):134-46.

25. Alves AM, Correa MB, Silva KDd, Araújo LMAd, Vasconcelos ACU, 
Gomes APN, et al. Demographic and clinical profile of oral squamous 
cell carcinoma from a service-based population. Brazilian Dental Journal. 
2017;28(3):301-6.

26. Lin N-C, Hsu J-T, Tsai K-Y. Difference between Female and 
Male Patients with Oral Squamous Cell Carcinoma: A Single-Center 
Retrospective Study in Taiwan. International Journal of Environmental 
Research and Public Health. 2020;17(11):3978-85.

27. Mahmood N, Hanif M, Ahmed A, Jamal Q. Impact of age at diagnosis 
on clinicopathological outcomes of oral squamous cell carcinoma 
patients. Pakistan Journal of Medical Sciences. 2018;34(3):595-9.
28. Kapila SN, Natarajan S, Boaz K. A comparison of clinicopathological 
differences in oral squamous cell carcinoma in patients below and 

above 40 years of age. Journal of Clinical and Diagnostic Research. 
2017;11(9):46-50.

29. Agrawal KH, Rajderkar S. Clinico-epidemiological profile of oral 
cancer: A hospital based study. Indian Journal of Community Health. 
2012;24(2):80-5.

30. Sharma A, Kim J-W, Paeng J-Y. Clinical analysis of neck node 
metastasis in oral cavity cancer. Journal of the Korean Association of 
Oral and Maxillofacial Surgeons. 2018;44(6):282-8.

31. Uchiyama Y, Sasai T, Nakatani A, Shimamoto H, Tsujimoto T, 
Kreiborg S, et al. Distant metastasis from oral cavity—correlation between 
histopathology results and primary site. Sarcoma. 2020;11(122):142-51.

32. Tajmirriahi N, Razavi SM, Shirani S, Homayooni S, Gasemzadeh 
G. Evaluation of metastasis and 5-year survival in oral squamous cell 
carcinoma patients in Isfahan (2001–2015). Dental Research Journal. 
2019;16(2):117-21.

33. Chao A, Wang TH, Lee YS, Hsueh S, Chao AS, Chang TC, et al. 
Molecular characterization of adenocarcinoma and squamous carcinoma 
of the uterine cervix using microarray analysis of gene expression. 
International journal of cancer. 2006;119(1):91-8.

34. Amaral TMP, da Silva Freire AR, Carvalho AL, Pinto CAL, Kowalski 
LP. Predictive factors of occult metastasis and prognosis of clinical 
stages I and II squamous cell carcinoma of the tongue and floor of the 
mouth. Oral Oncology. 2004;40(8):780-6.

35. Bankfalvi A, Piffko J. Prognostic and predictive factors in oral cancer: 
the role of the invasive tumour front. Journal of Oral Pathology and 
Medicine. 2000;29(7):291-8.

36. Hamoir M, Schmitz S, Gregoire V. The role of neck dissection in 
squamous cell carcinoma of the head and neck. Current treatment 
options in oncology. 2014;15(4):611-24.

37. Guo CB, Feng Z, Zhang JG, Peng X, Cai ZG, Mao C, et al. 
Supraomohyoid neck dissection and modified radical neck dissection 
for clinically node-negative oral squamous cell carcinoma: a prospective 
study of prognosis, complications and quality of life. Journal of Cranio-
Maxillofacial Surgery. 2014;42(8):1885-90.

38. Fakih AR, Rao RS, Borges AM, Patel AR. Elective versus therapeutic 
neck dissection in early carcinoma of the oral tongue. American Journal 
of Surgery. 1989;158(4):309-13.

39. Kumaran PS, Thangaswamy SV, Navaneetham A. The need for early 
detection of neck nodal metastasis in squamous cell carcinoma of oral 
cavity. Journal of Pharmacy and Bioallied Sciences. 2012;4(2):341-3.

40. Arun I, Maity N, Hameed S, Jain PV, Manikantan K, Sharan R, et 
al. Lymph node characteristics and their prognostic significance in oral 
squamous cell carcinoma. Head and Neck. 2020.

41. Wang J-s, Wang H-j, Qian H-l. Biological effects of radiation on 
cancer cells. Military Medical Research. 2018;5(1):20-30.

42. Sismanis A, Merriam J, Yamaguchi KT, Shapshay SM, Strong MS. 
Diagnostic value of fine needle aspiration biopsy in neoplasms of the head 
and neck. Otolaryngology Head and Neck Surgery. 1981;89(1):62-6.

43. Hajek PC, Salomonowitz E, Turk R, Tscholakoff D, Kumpan W, 
Czembirek H. Lymph nodes of the neck: evaluation with US. Radiology. 
1986;158(3):739-42.

44. John D, Williams SR, Ahuja A, Evans R, To K, King W, et al. Palpation 
compared with ultrasound in the assessment of malignant cervical lymph 
nodes. Journal of Laryngology and Otology. 1993;107(9):821-3.

	 Evaluation of the neck lymph node Involvement in outcome of Iranian patients with maxillofacial squamous cell carcinoma


