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INTRODUCTION
The incidence of oral squamous cell carcinoma (OSCC) remains high 
(1). Oral and oro-pharyngeal carcinomas are the sixth most common 

(2)cancers in the world . It is one of the highest occurring cancers where 
tobacco consumption  is common.  

The AJCC 8th TNM staging system, revised in 2017, has introduced  
(3)two  histological characteristics   includes depth of invasion (DOI) 

and extra nodal extension (ENE). Other histopathological 
characteristics, include perineural invasion (PNI), lymphovascular 
invasion (LVI), status of the surgical margins ,worst  pattern of 
invasion (WPOI), bone invasion and inammatory response.

Depth of invasion is dened as distance between normal mucosal 
surface and the deepest point of invasion. It  has  been considered a 
valuable parameter for  regional nodal involvement and survival in 

(4)OSCC .  There is no ofcial agreement on the optimal cut off point in 
(5).DOI analysis, but a 4-mm cut off value is widely used However, more 

recent studies have suggested 5 mm as the most useful cut off point in 
(6)early oral cancer .  

Extranodal extension  is dened as extension of metastatic tumor, 
present within the connes of the lymph node, through the lymph node 
capsule into the surrounding connective tissue, with or without 

(7)associated stromal reaction . It is measured from the external aspect 
of the lymph node capsule to the most distant tumor focus. Its presence  
correlates with the risk of regional recurrence, distant disease and 
overall survival.

WPOI at the tumor host interface is a modication of the pattern of 
(8)invasion  and is prognostic for patient survival in early stage OSCC. 

The pattern of invasion can be assessed by using Anneroth et al., and 
Bryne et al., criteria. Grade 1 tumours had well-delineated “pushing or 
cohesive” borders . In Grade 2 tumors , the advancing edge of tumour 
inltrated in solid cords, bands or strands. Grade 3 tumours had 
margins that contained small groups or cords of inltrating cells. In 
Grade 4, there is marked dissociation in small groups or even single 

(9)cells(non-cohesive) . Grade 5 tumors are recognized by a dispersed, 
discontiguous growth pattern. LVI and  PNI  show a signicant 
association with tumor size, histological grading, invasive front, nodal 
involvement and overall prognosis and survival. The purpose of this 
study was to correlate histological factors with the recurrence in oral 
cavity squamous  cell cancers. These factors include worst pattern of 
invasion , depth of  invasion, extranodal extension , PNI,LVI.

MATERIAL AND METHOD
The study was conducted  after obtaining approval from scientic and  

research committee followed by approval from the institutional 
Ethical Committee.

Study Site: D epartment of Pathology , Bhagwan Mahaveer Cancer  
Hospital and Research Centre, Jaipur, Rajasthan. 

Study Population: A ll cases of oral squamous cell carcinoma  
received during study period & ts in study criteria.

Type of Study: R etrospective, Observational, Single centre study. 
Study Design:  Cross –sectional study 
Sample Size: 1 000 consecutive cases 
Study Duration: 1 0 years (2011 to 2021)

Statistical Methods 
Continuous variables will be summarized as Mean & Standard 
deviation, whereas Nominal/categorical variables will be expressed as 
Proportions (%). Unpaired T test, One-way Anova test & Pearson 
correlation test will be used for analysis of continuous variables while 
Chi-square test & Fischer exact test will be used for analysis of 
nominal/categorical variables. P value <0.05% will be taken as 
signicant. Medcalc 16.4 version software will be used for all 
statistical calculations.

Inclusion Criteria 
1.  All cases of squamous cell carcinoma of oral cavity diagnosed &  

treated at BMCHRC during study period. 
2.  All age group cases and both genders. 
3.  Cases given consent to be a part of study. 

Exclusion Criteria 
1.  All non-malignant cases. 
2.  Carcinoma of oropharynx and nasopharynx. 
3.  Outside operated cases. 

RESULTS
Table 1: Age Wise Distribution Of Total Cases

Table 2 : Gender Wise Distribution In Total Cases
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of 1000 had pathologically node positive disease. The recurrence rate among  node positive was 27.5 % (107 out of 388). Non-cohesive pattern was 
more common in recurrent cases (55.92%) . Risk of recurrence was 82.62%  with depth of invasion > 5 mm . Extranodal extension was seen in 34 
cases (14.40%) . Perineural invasion , lymphovascular invasion  and bone invasion was  seen in 44.5% , 26.7% and 22.45%  respectively . Out of 
total 236 recurrent cases, 3 year survival rate was 64.8%, 5 year survival rate was 34.7%  and  disease free survival rate was 81%.   Conclusion-
Squamous cell carcinoma of oral cavity has poor overall prognosis with high tendency to recur. Risk factors for recurrence  are -lymphatic 
permeation, depth of invasion – 5 mm or more, poorly differentiated tumor, non- cohesive pattern of invasion .
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AGE NUMBER PERCENTAGE
21-40 YEARS 277 27.7%
41-60 YEARS 571 57.1%
61-80 YEARS 147 14.7%
81-100 YEARS 5 0.5%

GENDER NUMBER PERCENTAGE
MALE 907 90.7%
FEMALE 93 9.3%
TOTAL 1000
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Table 3 : Recurrence Versus Non Recurrence Cases

Table 4 : Site Wise Distribution Of Cases

Table 5 : Histological Grading In Total Case

Table 6: wpoi Pattern In Total  Cases

P=<0.05 (signicant)  df=4   chi square=47.18 

Table 7: Doi  In Total  Cases

P=<0.05 (signicant)  df=2  chi square=18.121 

Table 8: Correlation Of Ene In Total Number Of Cases

P=<0.05 (signicant)  df=1  chi square=17.22 

Table 9: Correlation Of Pni With Recurrence

Table 10: Correlation Of Lvi With Recurrence

Table Number 11 : Correlation Of Involvement Of Underlying  
Bone  With Recurrence

Table 12: T Staging In Total Cases

P=<0.05 (signicant)  df=3 chi square=11.94 

Table 13: N Staging In Total Cases

P=0.013 (signicant)  df=3   chi square=10.62

Table 14:Association Of Doi And Nodal Status

P=<0.05 (signicant)  df=6    chi square=75.12 

Table 15: Survival Rate In Recurrence Cases

DISCUSSION
The present study was carried out in department of pathology at 
Bhagwan Mahaveer Cancer Hospital and Research Centre, Jaipur 
from February 2011 to June 2021.

Demographic Factors
The most common age group suffering from oral squamous cell 
carcinoma in present study was between 41-60 years (57.1%) with  
average  diagnostic age  48.8 years.(Table-1). Male to female ratio was 
9.7:1 .(Table-2)  It is  due to high prevalence of tobacco chewing 
habits, more among males than females. Recurrence rate in the present 
study was 23.6% .(Table-3) The most common site in the present study 
was buccal mucosa (Table-4).

Differentiation (table-5)
It is based on the level of cell differentiation and the proportion of 
differentiated cells in the tumor.Tumor differentiation is a signicant 

(10)predictor of loco-regional failure and tumor recurrence . Multivariate 
analysis study showed that tumour grade was signicantly related to 

(11)nodal disease at the time of diagnosis . In present study, moderately 
differentiated (56.8%,54.2%) followed by well differentiated 
(41.1%,43.6%) & poorly differentiated (2.1%,2.1%) were most 
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CASES NUMBER PERCENTAGE
RECURRENT 236 23.6%
NON-RECURRENT 764 76.4%
TOTAL 1000

SITE RECURRENT 
CASES

NON-RECURRENT 
CASES

TOTAL

BUCCAL 
MUCOSA

106 364 470

TONGUE 62 203 265
RMT 16 46 62
ALVEOLUS 24 50 74
LIP 01 12 13
ANGLE OF 
MOUTH

00 07 07

FLOOR OF 
MOUTH

00 09 09

GBS 18 45 63
HARD PALATE 03 05 08
MAXILLA 01 05 06
PYRIFORM 
FOSSA

00 02 02

SOFT PALATE 02 14 16
CENTRAL 
ARCH

03 05 08

TOTAL 236 764 1000

GRADE NON-RECURRENT 
CASES

RECURREN
T CASES

TOTAL PERCENT
AGE

WELL-
DIFFER
ENTIAT
ED

308 103 411 41.1%

MODER
ATELY-
DIFFER
ENTIAT
ED

440 128 568 56.8%

POORLY
-DIFFER
ENTIAT
ED

16 5 21 2.1%

TOTAL 764 236 1000

WPOI RECURRENT 
CASES

NON-RECURRENT 
CASES

TOTAL

PATTERN 1 0 13 13
PATTERN 2 1 64 65
PATTERN 3 103 422 525
PATTERN 4 123 242 365
PATTERN 5 9 23 32
TOTAL 236 764 1000

DOI RECURRENT 
CASES

NON-RECURRENT 
CASES

TOTAL PERCEN-
TAGE

1-5MM 41 238 279 27.9%
6-10MM 93 273 366 36.6%
>10MM 102 253 355 35.5%
TOTAL 236 764 1000

ENE RECURREN
T CASES

NON-RECURRENT 
CASES

TOTAL PERCEN-
TAGE

SEEN 34 46 80 08%

NOT SEEN 202 718 920 92%

TOTAL 236 764 1000

PNI NUMBER PERCENTAGE
SEEN 105 44.5%
NOT SEEN 131 55.5%
TOTAL 236

LVI NUMBER PERCENTAGE
SEEN 63 26.7%
NOT SEEN 173 73.3%
TOTAL 236

BONE INVASION NUMBER PERCENTAGE
PRESENT 53 22.45%
ABSENT 183 77.54%

T-STAGING RECURRE
NT CASES

NON-RECURRENT 
CASES

TOTAL PERCE
NTAGE

T1 43 196 239 23.9%
T2 101 290 391 39.1%
T3 32 138 170 17%
T4 60 140 200 20%
TOTAL 236 764 1000

N-STAGING RECURREN
T CASES

NON-RECURRENT 
CASES

TOTAL PERCE
NTAGE

N0 129 483 612 61.1%
N1 34 117 151 15.1%
N2 50 124 174 17.4%
N3 23 40 63 6.3%
TOTAL 236 764 1000

DOI N0 N1 N2 N3
1-5MM 218 (35%) 29 (19%) 28 (16.1%) 6 (9.5%)
6-10MM 219 (35%) 69 (45.3%) 47 (27.1%) 25 (39.6%)
>10MM 174 (28.4%) 54 (35.5%) 98 (56.64%) 32 (50.7%)

SURVIVAL NUMBER PERCENTAGE
1-3 YEAR 153 64.8%
4-5 YEAR 82 34.7%
>5 YEAR 68 28.8%
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common in total as well as in recurrent cases respectively  similar to 
(12)the study by  Jerjes et al  in which  half of the patients had 

moderately-differentiated SCC .  

WPOI (Table-6)
In the present study out of 236 recurrent cases, non-cohesive pattern 
(WPOI PATTERN 4 and PATTERN 5) showed  55.92% similar to the 

(12)study done by   Jerjes et al  in which total recurrent cases were 43 out 
of which 17 cases show non – cohesive pattern.

Depth Of Invasion (Table-7)
In the present study patients were grouped accordingly to the AJCC cut 
off points in 8th edition for depth group A: 1–5 mm, group B: 6–10 mm 
and group C: > 10 mm .Out of total 1000 cases 72.1% cases had depth 
of invasion > 5 mm. Risk of  recurrence for Group A was 17.37%, 
group B was  39.40%, and group C was  43.22%.  similar to the study 

(13)by  Faisal m et al . It is now widely accepted that thickness is more 
accurate predictor of sub-clinical nodal metastasis, local recurrence 

(14)and survival .

Extranodal Extension (Table-8)
In the present study out of 236 recurrence cases, ENE was seen in only 
14.4% cases . ENE do not show any signicant relevance with the 

(15)recurrence in the present study. In a study done by  Kwon M et al  out 
of 438 patients, 219 (50%) showed positive nodal status, and ENE was 
identied in 84 (19.6%) and found that ENE-positive patients had a 
higher risk of recurrence and a lower overall survival rate; however, 
multivariate analysis failed to identify a signicant difference in 
cancer-specic survival  between those with and those without ENE. 

PNI And LVI (Table-9,10)
In a present study, out of 236 recurrent cases, PNI was seen in 105 cases 

(13)(44.5%) similar to the study by   Faisal et al  in which total recurrent 
cases were 29 ,out of which 11 cases show PNI (37.93%) . Lymphatic 
invasion was seen in 26.7% recurrent .

Bone Invasion (Table-11)
(16,17)Bone and cartilage invasion affect prognosis.  . In present study  

only 22.45 % recurrent  cases show involvement of underlying bone . 
(12)According to Jerjes et al  only 3 patients were reported to have 

invasion of the mandibular cortical plate  that show recurrence.

TNM System (Table-12,13)
The TNM classication of the international union against cancer 

(16,17)relates well to the overall survival . The earlier the tumor stage, the 
(18)better the prognosis . Worse prognosis is expected in patients with 

(19)nodal disease . In the present study, out of 1000 cases 63%  were 
diagnosed with T1/T2 stage while 17% tumors diagnosed with T3 
stage and 20%  with T4 stage. Rate of recurrence of was 43.8% for T1 

(20)& T2 similar to the study done by Sieczka E et al  who reported out of 
104 patients who were treated for buccal mucosa carcinoma, 75% had 
T1 or T2. Recurrence was mainly associated with n-stage disease. In 
our study out of 1000 cases 61.1% had N0 stage, 15.1% had N1 stage, 
17.4% had N2 stage and 6.3% had N3 stage. Overall 388 patients out of 
total 1000 had pathologically node positive disease. The recurrence 
rate among those who were node positive was 27.5 % (107 out of 388). 
Logistic regreesion analysis revealed that the worse the pTNM , worse 

(21)the prognosis. In a study done by Sharma P et al  17 patients out of 60 
had pathologically node positive disease, hence, the rate of occult node 
metastasis is 28.3%. the recurrence rate among those who were node 
positive is 29.4%.

Association Of Depth Of Invasion And Nodal Status (Table-14)
In the present study, out of total 1000 patients, 90.3%  show DOI>5 
mm in N3 stage followed by 83.74% cases in N2 stage, 80.8% cases in 
N1 stage and 63.4% cases in N0 stage similar to the study done by 

(22)Kane et al  who reported increased risk of lymph node metastasis at 
DOI >5mm.

Survival Rate(Table-15)
In the present study out of total 236 recurrent cases, 3 year survival rate 
was 64.8%, 5 year survival rate was 34.7% and disease free survival 

(23)rate was 81% similar to the study by Camisasca et al  and Wang bo et  
(24)al .

CONCLUSION
Squamous cell carcinoma of oral cavity has poor overall prognosis 
with high tendency to recur .Risk factors for recurrence  are-lymphatic 

permeation, depth of invasion – 5 mm or more, poorly differentiated 
tumor, non- cohesive pattern of invasion .

Abbreviations
OSCC – O ral squamous cell carcinoma
DOI- D epth of invasion
ENE -E xtranodal extension
WPOI- W orst pattern of invasion
PNI- P erineural invasion
LVI- L ymphovascular invasion
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