
602 	 © 2024 Journal of Oral and Maxillofacial Pathology | Published by Wolters Kluwer - Medknow

Mitosis – predicting primary tumour and metastatic lymph 
node behaviour and beyond in OSCC – A pilot study
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Original Article

Background and Objectives: In the evaluation of oral cancer, mitotic index/mitotic figures are of paramount 
importance in histopathology. The number of mitoses in tumour cells is directly proportional to the activity of the 
tumour cells. In this novel study, we evaluated the status of the mitotic figures found in the metastatic deposit 
of the lymph nodes in addition to the primary tumour. A great deal of significance is given to this parameter 
in the evaluation of progress of the primary tumours in a state of distant metastasis. Therefore, we propose 
to analyse the lymph node mitotic index (LMI) in metastatic deposits and its relation to the primary tumour 
by assessing the relation between primary: LN mitosis ratio (PLMR). This also can provide an insight into the 
concept of understanding the dynamic state of lymph node deposits in oral squamous cell carcinoma (OSCC).
Materials and Methods: A total of 510 lymph nodes from 17 cases of surgically treated OSCC were analysed, 
of which 40 lymph nodes were found to be positive. These 40 lymph nodes were examined histopathologically 
for the presence of mitotic figures in ten randomly selected fields (x400) and compared to the mitotic activity 
of the primary tumour by two observers independently, along with other histopathological features. LMI 
and PLMR were further determined for these cases.
Observations and Results: The mitotic index was significantly higher in the metastatic deposits than in 
the primary tumour (P = 0.004). A higher percentage of abnormal mitoses was observed in metastatic 
lymph nodes, but no statistical significance (P = 0.27) was found when compared with primary tumour. 
Statistically significant correlation (P = 0.001) was observed between abnormal mitoses (%) and presence 
of ECS as well as size of the metastatic deposits. The LMI ratio showed a high mitotic rate in close to 80% 
of the cases. PLMR showed 58–60% cases with mitotically more active lymph nodes.
Interpretation and Conclusion: This study is the first of its kind, which examines a level further than the 
nature of the primary tumour. Mitotic index/numbers in lymph nodes (LMI) might be considered an important 
parameter to evaluate the disease spread, revealing the nature of transiently indolent and mitotically active 
metastatic lymph nodes. The PLMR adds a further dimension on the lymph node’s dynamic status in the 
progression of the disease.
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INTRODUCTION

Oral squamous cell carcinoma (OSCC) remains a tough 
malignancy to predict and tackle even in the 21st century. 
This malignancy still holds a precarious 50% morbidity and 
mortality rate[1,2] and close to 20–40% cases with occult 
metastasis. Lymph node metastasis has been established 
as the most highly adverse independent prognostic factor 
in OSCC.[3‑5]

The TNM staging stands tall, for around 70 years in guiding 
the treatment protocol, but large vacuum still exists in the 
histopathologic findings of  OSCC. Modified Anneroth’s 
grading system and invasive edge grading systems are a 
few newer compilations associated with histopathology.[6]

Mitosis in the tumour cells speak of  a rapid proliferation 
rate and cellular turnover and the presence of  apoptosis is 
depictive of  elimination of  cells with damaged DNA as a 
protective process.[7,8] A discrepancy between proliferation 
and apoptosis is on the tenets for carcinomas.[8] Mitosis 
independently is a valuable parameter used for diagnosis 
and prognosis.[9]

Mitotic index is an integral segment of  the histopathological 
grading systems routinely employed in OSCC reporting.[10] 
Several studies have assessed the various grading systems 
for prediction of  lymph node metastasis.[10‑12]

Analysing the mitotic rate, the presence of  normal or 
abnormal mitoses in OSCC is of  diagnostic and prognostic 
significance in the detection and propensity to spread 
further and its prediction. Numerous studies have analysed 
the mitotic rate and its value in prognostication of  oral 
cancer.[13,14]

Detecting the presence of  high mitotic rate or mitosis in the 
metastatic deposits of  the lymph node also spells out a higher 
propensity to further metastasis and spread of  the disease.

Hence, the aim of  this study was to examine and record 
mitosis  (number and type) in primary tumour mass and 
also in lymph node metastatic deposits. The aim was also to 
correlate the presence of  this parameter with the presence 
of  metastasis in the lymphatic chains of  the head and 
neck, pertaining to its levels, correlate with other histologic 
features, and develop an index based on our findings.

MATERIALS AND METHODS

A retrospective study was conducted on cases obtained 
from the archives of  Care Oral Pathology Services, 
Bangalore, from 2020 to 2024 on the H&E‑stained sections 

of  treated cases of  OSCCs with RND, which were graded 
with modified Anneroth’s grading system and staged using 
pTNM classification.

Seventeen cases of  OSCC treated by radical neck dissection 
or modified supra‑omohyoid neck dissection  (RND or 
SOND) were selected. A  total of  510 harvested lymph 
nodes were analysed, in which n = 40 lymph nodes were 
positive for metastatic deposits. These 40 positive lymph 
nodes were evaluated for the presence of  mitosis.

Evaluation of  mitoses was carried out by two observers (SM 
and RMB) independently. The agreement between both 
observers carried a strong concordance  (kappa  =  0.79) 
and was statistically significant at P = 0.001.

An observation of  mitotic figures was based on the primary 
absence of  the nuclear membrane and spread and extension 
of  nuclear material in the cell body or cytoplasm along with 
identifiable stages of  mitosis.

The numbers of  mitotic figures were counted in the area 
of  invasive edge and active fronts of  the primary tumour.

In the lymph nodes, randomly selected areas of  the OSCC 
deposits were used – ten fields under high power (x400 
magnification) were considered for observing and 
identifying the number of  mitoses.

A mitotic score of  <10, 10–20, and >20 mitoses/10HPF 
was assigned to each of  the slides assessed and 
compared with that of  the primary tumour. The lymph 
node mitotic activity  (LMI) was assigned as Grade  I, 
Grade II, and Grade III, respectively. The primary and 
lymph node mitosis ratio  (PLMR) was set up with a 
concept of  mitotic rate in the primary tumour: mitotic 
rate in the metastatic lymph node. It is assigned as 
Type 1 (P > LN), Type 2 (P = LN), and Type 3 (P < LN).

Statistical analysis
Descriptive analysis of  all the explanatory and outcome 
parameters was done using frequency and proportions for 
categorical variables and using mean and SD for continuous 
variables.

Chi‑square test was employed to compare mitotic rates 
between primary and LN deposits and normal and 
abnormal mitosis levels between primary tumours and 
metastatic LN deposit and correlate these parameters with 
histopathological grade, extracapsular spread, and type of  
deposits in the LN metastasis.

The level of  significance was set at P < 0.05.
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The SPSS statistical software package  (Version 22.0 IBM 
Corp., Armonk, NY) was used to perform statistical analyses.

OBSERVATIONS AND RESULTS

Out of  the 17 cases, 10 (55.8%) were male and 7 (41.2%) 
were female. The mean age of  the patients was 
55.82 ± 12.61 years. 29.4% of  the cases were from the 
tongue, and 17.6% from buccal mucosa, gingivo buccal 
sulcus, and retromolar area, respectively, 11.8% from the 
alveolus, and 5.9% from the lingual vestibule.

Among the 17 cases of  OSCC evaluated, 510 lymph nodes 
were screened for metastatic deposits. The presence of  
metastasis was detected in 40 lymph nodes, that is, in 7.8% 
of  the total harvested lymph nodes.

Interestingly, in 88.2% of  the cases (15 of  17), the tumour size 
was pT3; in one case each (5.9%), the tumour size was greater, 
that is, pT4a; and in one case, the size was pT2 [Graph 1].

The primary tumours with lymph node metastases were 
majorly moderately differentiated SCC (MDSCC) in 14 of  
17 cases (82.4%) and well differentiated (WDSCC) in only 
3 of  17 cases (17.6%) [Graph 1].

Of  the 17 cases evaluated, the rate of  positive lymph nodes 
per case ranged from 3 to 22% of  the total removed lymph 
nodes. These cases showed the presence of  metastatic 
deposits in 40 lymph nodes present at L I (47.5%), L II (35%), 
L III (10%), and LIV (7.5%) cases, respectively [Table 1].

Type 4 invasive edge pattern (modified Anneroth’s grading 
system) was the predominant pattern of  invasion observed 

in 82.4% of  the cases (14 of  17), and only 17.6% cases (3 
of  17) showed type 3 invasive pattern [Graph 1].

Among the three cases of  WDSCC, the metastatic deposit 
also showed well‑differentiated areas, whereas in the other 
14 cases, five cases of  MDSCC at the primary site showed 
well‑differentiated areas in the lymph node metastasis and 
nine showed moderate differentiation in the deposit similar 
to the primary tumour [Graph 1].

Among the 40 LNs, 29  cases showed the presence of  
ECS in the metastatic deposits (72.5%). The nature of  the 
deposits was macro in 25 LNs (62.5%) and micro in 15 
LNs (37.5%) [Table 1].

To evaluate the activity and behaviour of  the tumour cells 
in the lymph node metastasis, the assessment of  mitosis in 
the tumour cells of  the deposits was carried out.

Antecedently, the mitotic activity and the invasive 
edge pattern of  the primary tumour in all the cases 
were determined. It was observed that in the 17  cases, 
12  cases showed <10 mitoses  (70.5%) – Grade 1 LMI, 
2  cases  –  10 to 20 mitoses  (11.7%)  –  Grade  2 LMI 
and 3 cases (17.6%) – Grade 3 LMI showed more than 
20 mitoses per 10 HPF (high power fields) [Graph 1].

A detailed analysis showed that the lymph node metastases 
showed 20%  (8 nodes) with  <10 mitotic figures/10 
HPF (Grade I LMI), 35% (14 nodes) with 10–20 mitotic 
figures/10HPF  (Grade  II LMI), and 45%  (18 nodes) 
with >20 mitotic figures/10HPF (Grade III LMI) [Figure 1].

Upon comparison of  the mitotic rate between the primary 
tumour and the lymph node deposits, a statistically 
significant correlation was obtained [Table 2].

This indicates that there was a statistically significant 
difference in mitotic rates between primary tumours and 
metastatic lymph node deposits at P = 0.004 and suggests 
that the lymph node deposits showed a higher rate of  mitosis 
when compared to the primary tumours.

Table 1: Distribution of histopathological characteristics of 
lymph node metastasis among study samples
Variable Category n %

LN level L I 19 47.5%
L II 14 35.0%
L III 4 10.0%
L IV 3 7.5%

Extra‑capsular spread Yes 25 62.5%
No 15 37.5%

Deposits Micro 17 42.5%
Macro 23 57.5%
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Graph 1: Distribution of Histopathological characteristics of primary 
tumour among study samples
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In 23.5% of  the cases, the mitotic activity of  the primary 
tumour and the lymph node was similar (Type 2 PLMR). In 
approximately 58.8% of  cases, the mitotic activity was higher 
than that of  the primary tumour (Type 3 PLMR). Only 17.6% 
of  the cases showed a reduction or falling number of  mitotic 

figures in the lymph node metastasis as compared to the 
primary tumour (Type 1 PLMR) [Figure 2].

The mitotic rate of  the secondary deposits was compared 
to the levels of  lymph nodes, but we found the correlation 
to be statistically insignificant (P = 0.82).

Apart from mitotic rate, the percentage of  normal and 
abnormal mitotic figures was also assessed between the 
primary tumour and lymph node deposits.

We observed that there are evident variations in 
mitotic activity in the form of  normal and abnormal 
mitoses between primary tumours and lymph node 

Table 2: Comparison of mitotic rate between primary 
tumours and metastatic LN deposit using Chi‑square test
Variable Category Pri. 

Tumour ‑ 
<10

Pri. 
Tumour ‑ 

10‑20

Pri. 
Tumour ‑ 

>20

P

n % n % n %
Lymph 
Node 
Mitotic Rate

<10 4 14.8% 4 80.0% 0 0.0% 0.004*
10‑20 11 40.7% 1 20.0% 2 25.0%
>20 12 44.4% 0 0.0% 6 75.0%

*Statistically Significant

ba

c d
Figure 1: Presence of multiple normal (a x40, b x100) and abnormal (c x100, d x200) mitotic figures in the lymph node deposits

ba

Figure 2: Metastatic deposits in lymph node exhibiting mitotically active foci (a) x100; Indolent foci (b) x100
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deposits, but these differences were not statistically 
significant (P = 0.27).

When the size of  the deposits was taken into consideration, 
normal mitoses were found more commonly in the 
micro‑deposits and a greater percentage of  abnormal 
mitoses was found in macro‑deposits and in areas where 
the secondary deposit had almost effaced the whole lymph 
node [Graph 2].

At lymph node levels II and III, 57–75% exhibited high 
levels of  abnormal mitosis. This indicates a very high 
presence of  abnormal mitosis, in the deposits, though 
statistical significance was not achieved across all the 
levels (P = 0.25).

When the type of  mitoses and ECS of  the LN was 
correlated, when normal mitotic figures were observed in 
the LNs, only 12.5% showed ECS, whereas in the case of  

increase in the presence of  abnormal mitosis, >50–90% of  
the lymph nodes revealed the presence of  ECS [Table 3].

A statistically significant association between the presence of  
increased numbers of  abnormal mitoses and extracapsular 
spread was found (P = 0.001) [Graph 3].

We also observed that maximum lymph nodes  (87.5%) 
with micro‑metastasis showed normal mitotic figures, 
whereas 85% of  the positive nodes with predominantly 
high abnormal mitoses exhibited macro‑metastasis, which 
was highly statistically significant (P = 0.001) [Table 3].

Based on all the histologic and mitotic parameters studied, 
we propose two indices.

The LMI ratio was seen to be high (Grade 2 and Grade 3), 
depicting metastatically active lymph nodes at the cellular 
level [Table 4].

PLMR was predominantly Type 3 accounting for close to 
58–60%, showing the metastatic deposit to be more active 
than the primary tumour. This parameter certainly needs 
to be addressed to curb the spread of  the disease and to 
improve the prognosis, translation of  which might change 
the morbidity and mortality rates [Table 5].

DISCUSSION

OSCC is the seventh most prevalent cancer worldwide, 
according to GLOBOCAN 2020.[15] This disease is 
associated with a precarious morbidity and mortality rate 
of  44–60%. Clinical TNM staging remains the mainstay 
of  treatment planning for OSCC cases and to estimate the 
treatment response in patients.[11,15]

OSCC is treated mainly by surgery in stages I and II and 
by surgery in addition with adjunctive therapy in stage 
III and stage IV tumour category. Despite the several 
treatment options available, the overall 5‑year survival rate 
after treatment of  OSCC is approximately 50–52%.[1,16]

Loco‑regional spread and recurrence are the most common 
reasons for failure of  treatment. Recurrence was found 
to occur in about 35% of  patients treated for OSCC.[16,17]

Table 3: Comparison of Extracapsular Spread and Type of Deposits based on the Mitosis in Lymph nodes using Chi‑Square Test
Variable Category Nil Low Moderate High P

n % n % n % n %

Extra‑Capsular 
Spread

Yes 1 12.5% 3 50.0% 3 50.0% 18 90.0% 0.001*
No 7 87.5% 3 50.0% 3 50.0% 2 10.0%

Deposits in LN Micro 7 87.5% 5 83.3% 2 33.3% 3 15.0% 0.001*
Macro 1 12.5% 1 16.7% 4 66.7% 17 85.0%

*Statistically Significant

Table 4: Lymph node Mitotic Index (LMI)
Mitotic index Grade Present study

<10 Grade I 20%
10‑20 Grade II 35%
> 20 Grade III 45%

Table 5: Primary: Lymph node Mitosis Ratio (PLMR)
Mitotic rate Ratio Present study

P > LN Type 1 17.6%
P = LN Type 2 23.5%
P < LN Type 3 58.8%
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Graph 2: Type of deposits based on the abnormal mitosis in lymph 
nodes
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Although there have been several advancements in 
understanding molecular pathways of  OSCC and instituting 
targetoid drug therapies, the prognosis of  patients with 
lymph node metastasis (LNM) has remained poor.

Tumor size and extent, nodal involvement, and presence 
or absence of  loco‑regional metastasis hold a vital role 
in the prognosis of  OSCC patients.[18] This finding is in 
agreement with other several studies that reported the poor 
prognosis of  oral cancer patients who presented with T3 
or T4 stage.[16]

Similarly in the present study, in 88.2% of  the primary 
tumour cases (15 of  17), the tumour size was pT3, in one 
case each (5.9%), the tumour size was greater, that is, pT4a, 
and in one case, the size was pT2. Barboza C et al. and 
Alvi A et al.[18,19] in their studies highlighted that T3 and T4 
tumours showed poor prognosis.

Apart from tumour size, the existence of  loco‑regional 
lymph node metastasis is deemed as the single most 
important prognosticator for patient outcome.[20]

In recent studies, evidence suggests that a relation 
between histologic grade and the development of  distant 
metastasis  (DM) in head and neck SCC exists. Fortin 
et al.[21] found that patients with grade G3 and N1 to N3 
had a higher risk of  DM. Garavello et al.[22] advocated 
that histologic grade was an independent risk factor 
for DM in HNSCC. Lim et al. found that patients with 
clinically positive neck nodes and grade G3 were more 
likely to develop DM in a subset analysis of  head and 
neck SCC.

The primary tumours with lymph node metastases were 
majorly MDSCC in 14 of  17 cases (82.4%) and WDSCC 
in only 3 of  17 cases (17.6%). This fact was corroborated 

in studies by Fortin et  al., Garavello et  al., Doshi P, and 
Sumioka S et al.[6,21‑23]

Among the three cases of  WDSCC, the metastatic deposit 
also showed well‑differentiated areas, whereas in the other 
14 cases, five cases of  MDSCC at the primary site showed 
well‑differentiated areas in the lymph node metastasis and 
nine showed moderate differentiation in the deposit similar 
to the primary tumour.

These findings stress upon the poorer differentiation found 
in the metastatic deposits as compared to the primary 
tumour.

Consistently, most of  the cases exhibited Type 4 invasive 
edge pattern  (modified Anneroth’s grading system) in 
82.4% of  the cases 14 of  17, and 17.6% cases 3 of  17 
showed type 3 invasive pattern, garnering further proof  
that Type IV invasive pattern has a propensity to develop 
metastasis, confirmed by Mishra et al.[24,25]

The 17  cases showing lymph node metastases were 
categorised as WDSCC in 3 of  17  cases  (17.6%) and 
MDSCC in 14 of  17 cases (82.4%). These cases showed 
the presence of  metastatic deposits in 40 lymph nodes 
present at L I (19 cases, 47.5%), L II (35%), L III (10%), 
and LIV (7.5%) cases, respectively, which could predict the 
possibility of  further spread or recurrence of  the tumour.

Among the 40 LNs, 29 cases showed the presence of  ECS in 
the metastatic deposits (72.5%). The nature of  the deposits 
was macro in 25 LNs (62.5%) and micro in 15 LNs (37.5%). 
Shaw JP et al.[26] in their study concluded that the presence 
of  ECS not only doubles local recurrence and distant 
metastasis but also triples the risk of  regional failure.

All grading systems use mitoses as a pertinent feature. 
Unfortunately, in head and neck cancers, a clear relation 
between histologic grade and clinical prognosis is yet 
to be established, though poorly differentiated and 
undifferentiated SCCs have a predominance of  immature 
cells, associated with numerous typical and atypical mitoses 
associated with growth and spread.[23]

In the present study, in agreement of  the previous 
statement made, metastatic deposits to the lymph node 
were assessed for mitotic activity. A  total of  510 lymph 
nodes were screened for metastasis, from the 17 cases of  
OSCC evaluated. The presence of  metastatic deposits was 
detected in 40 lymph nodes, that is, in 7.8% of  the total 
harvested lymph nodes.

Graph 3: Extra‑capsular spread based on the abnormal mitosis in 
lymph nodes
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Counting of  mitotic figures is the oldest, valid, quick, 
practical, and economical way of  assessing proliferation 
on an H&E slide. An increased number and abnormal 
mitosis indicate genetic damage. Thus, identification and 
quantitation of  mitotic cells form an invaluable part of  
histological grading systems, which contributes to the 
assessment of  prognosis. They can be identified and 
counted under a conventional light microscope.[27,28]

Defects of  mitosis result in various nuclear abnormalities, 
namely, micronuclei, binucleation, broken egg appearance, 
pyknotic nuclei, and increased numbers of  and/or 
abnormal mitotic figures.[29,30]

These abnormal mitotic figures (MFs) are commonly seen 
in oral epithelial dysplasia and SCC. Location and increased 
numbers of  and/or abnormal mitotic figures are important 
criteria that carry increased weightage in the grading of  
dysplasias.[29]

Though Bryne et al.[31]  initially included mitotic count as 
one of  the parameters; later, some authors omitted mitotic 
count parameter, but still, close correlation between pattern 
of  invasion and metastasis as well as recurrence were 
shown. Though some studies pointed out the complication 
of  standardising the mitotic count in any recording system, 
Sharma P et al. and Dissanayake et al.[2,32] did not report any 
difficulty in standardising the same.

Counting of  mitotic figures is deemed valuable for 
diagnosis and prognostication of  various malignancies 
including breast, gastric, and neuroendocrine carcinomas.[33]

Vila CS et  al. in a similar study on OSCC concluded 
that a mitotic index of  <10/10HPF correlated with a 
well‑differentiated tumour, whereas poorly differentiated 
tumours showed an index of   >20/10 HPF and 
moderately differentiated tumours had an index between 
10 and 20.[34]

When the mitotic activity and the invasive edge pattern 
of  the primary tumour in all the cases were determined, 
it was observed that in the 17 cases, 12 cases showed <10 
mitoses  (70.6%), Grade  I LMI; 2  cases showed 10 to 
20 mitoses (11.8%), Grade II LMI; and 3 cases (17.6%) 
showed >20 mitoses per 10 HPF, Grade III LMI.

A detailed analysis of  the current study showed that the 
lymph node metastases showed 20% (8 nodes) with <10 
mitotic figures/10 HPF, Grade I LMI; 35% (14 nodes) with 
10–20 mitotic figures/10HPF, Grade  II LMI; and 45% 
(18 nodes) with >20 mitotic figures/10HPF, Grade III LMI.

This index, when compared with the primary tumour and 
the lymph node deposits, was found to be definitely higher 
in the secondary deposits and was found to be statistically 
significant in the present study (P = 0.004), suggesting a 
positive correlation of  higher proliferative activity in the 
lymph node deposits.

This effectively states that around 75–80% of  the metastatic 
deposits are in an active state of  tumour cell multiplication, 
potent enough to propagate the disease further. The other 
20–25% of  the deposits are in a passive state, which can 
sequel in into a state of  indolence or may change into an 
active stage at a later date.

When mitotic index was correlated with the level of  lymph 
nodes, though the X2 test was insignificant (P = 0.82), we 
found higher rates in level II and III, highlighting a higher 
prevalence of  active mitosis.

Nevertheless, it becomes very clear that active lymph nodes 
have a propensity for further spread. This histopathologic 
detailing necessitates a thorough analysis of  prognosis and 
treatment protocol for each patient.

In 23.5% of  the cases, the mitotic activity of  the primary 
tumour and the lymph node was similar (Type 2 PLMR).

In approximately 58.8% of  cases, the mitotic activity was 
higher than that of  the primary tumour (Type 3 PLMR). 
Only 17.6% of  the cases showed a reduction or falling 
number of  mitotic figures in the lymph node metastasis as 
compared to the primary tumour (Type 1 PLMR).

This ratio between the primary and lymph node mitotic 
activity can be notated as the PLMR (primary: lymph node 
mitosis ratio), which can be used an indicator of  the activity 
of  the metastatic deposit.

This may suggest that the tumour cells in the lymph node 
have a higher propensity for further spread and establishing 
newer niches in other loco‑regional or distant sites.

Several authors have correlated the presence of  high 
mitotic activity and proliferation rate with the prognosis 
of  the tumour and lymph node metastasis.[14,35‑37] Kapoor 
et  al.[38] in their study stated that mitotic figures can be 
abnormally high in OSCC as mitotic index is a measure 
of  the proliferative activity of  tissue.

Similar findings were seen in the present study, and the 
same parameter was proposed for further analysis of  the 
metastatic lymph node, which showed >45% of  the positive 
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nodes showed a lymph node mitotic index of  >20 (Grade III 
LMI), predicting a poorer prognosis and higher chance of  
recurrence and further spread in such cases.

A thorough literature search revealed that so far, no other 
studies have assessed the importance of  LMI in predicting 
recurrence and DM in OSCC.

Mitotic figures can be either normal or abnormal. Abnormal 
or atypical mitosis refers to the presence of  unusual, 
dysregulated, and random assembly of  nuclear materials 
within the dividing cells, which results in uncharacteristic 
mitotic morphology which also reflects underlying genomic 
abnormalities such as chromosomal instability, telomere 
dysfunction, and aneuploidy.[29,39,40]

In the present study, the occurrence of  normal and 
abnormal mitotic figures was also assessed between the 
primary tumour and lymph node deposits.

A higher percentage of  abnormal mitoses could be 
observed in the metastatic deposits when compared to 
the primary tumour, indicating that the OSCC cells in the 
lymph nodes are definitely more aggressive and harbour 
more chromosomal defects, depicting dysplastic cells 
undergoing anaplastic change.

In our study, this correlation did not give us a statistical 
significance  (P  =  0.27), suggesting that there is a wide 
variation in the type of  mitosis occurring in the primary 
tumour and lymph node deposits.

But a statistically significant correlation could be observed 
in terms of  ECS and size of  metastatic deposit wherein 
the percentage of  ECS in the lymph nodes was low in 
those with normal mitotic figures and a higher percentage 
of  ECS was found in the lymph nodes exhibiting a high 
amount of  abnormal mitoses (P = 0.001), suggesting that 
higher mitosis in lymph nodes is strongly associated with 
the presence of  extracapsular spread.

Similarly, maximum lymph nodes  (87.5%) with 
micrometastasis showed more normal mitotic figures, 
whereas 85% of  the positive nodes with predominantly 
high abnormal mitoses exhibited macro‑metastasis, 
which was highly statistically significant. This might 
indicate that a higher ratio of  abnormal mitosis in lymph 
nodes is strongly associated with the presence of  macro 
deposits (P = 0.001).

These findings highlight the significance of  mitotic activity 
in predicting both extracapsular spread and the type of  
metastatic deposits in lymph nodes.

Another interesting finding in our study showed higher 
rates of  abnormal mitoses in Level III lymph nodes when 
compared to Level I and Level II and in MDSCC higher 
prevalence of  elevated abnormal mitotic activity in lymph 
nodes associated with MDSCC.

Atypical mitoses are thus an indicator of  poor outcome 
and may also be a potential predictor of  recurrence and 
further spread of  the disease.[40,41]

This may possibly lead to the use of  anti‑mitotic drugs to 
reduce the proliferation rate of  these mitoses and to check 
the spread of  the tumour in general not only in the primary 
tumour but also in the metastatic deposits in lymph nodes 
and distant sites.

Loco‑regional metastasis occurs by following the PUMP 
principle (preparation, unleash, migration, and planting) as 
described by Cao et al.[42]

Our study is the first of  its kind, which attempts to discover 
the implications of  “post‑planting” by assessing the mitotic 
activity, which could be indicative of  further proliferation 
of  the deposit and its propagation.

It is vital to understand the dynamics, of  proliferation of  
tumour, in the lymph nodes as they might become the 
future sights of  monitoring the disease for better restraint 
of  the tumour spread and hence the prognosis.

Assessment of  LMI could give us a prediction value in the 
last rung of  the PRECISE model (prevention, radiology, 
pre‑operative evaluation, chemotherapy, immunotherapy, 
surgery, and post‑operative evaluation), discussed by Cao 
et al.[42] for post‑treatment evaluation and augmentation of  
adjuvant treatment.

The limitations of  this study can be overcome by 
recruiting a higher number of  cases. Better correlation and 
reproducibility of  this study can be achieved by standardising 
1 mm2 region for mitotic count instead of  random selection 
of  10 high power fields.[27,43] Secondly, whole slide imaging 
will definitely make the process much more user‑friendly 
with additional application of  suitable software.

CONCLUSION

This study brings to light a more detailed evaluation of  the 
lymph node deposits, which might be the need of  the hour.

Valuable data come with the assessment of  ECS, already 
proved as a single, independent prognostic factor for OSCC 
spread, but unfortunately, there are still many parameters to 
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be considered as it becomes clear by the unaltered mortality 
and morbidity rates of  OSCC. This study puts weight on 
the proliferation and activity rates of  the metastatic deposit 
present in the lymph nodes.

On the onset, clear insight is available – that the lymph 
node deposits might be in a state of  activity or might 
be transiently indolent, which becomes a very important 
parameter to understand and study the further spread of  
disease. We propose that LMI and PLMR can be valuable 
predictors for disease progression and spread.

A good correlation was found between ECS and rate and 
type of  mitoses. Similarly, a good correlation was seen with 
the number of  abnormal mitoses predominantly seen in 
cases of  macro‑deposits and defaced lymph nodes.

An interesting finding in LMI analysis shows Grade  I 
activity in the primary tumours  (70.6%) and a very 
high number of  cases  (45%+35%) fell in Grade  III 
and Grade  II, when the lymph node metastases were 
evaluated.

This parameter can best be studied by evaluation of  mitotic 
figures (normal and abnormal) in the metastatic deposits, 
which has yielded good correlation with other clinical and 
histological parameters – tumour size, differentiation, POI 
of  invasive edge, and ECS.

Future direction
Large sample numbers should be considered to get 
clarity on active and indolent lymph node statuses 
based on which distant metastasis susceptibility can be 
predicted  (low risk/high risk). Such a study can offer 
us clarity on the requirement of  aggressive treatment 
or further treatment to be considered as a customised 
treatment protocol for OSCC patients, for example, 
consideration of  radiotherapy  (dosage and number of  
exposures).

Robust studies using AI and whole slide imaging can offer 
better standardisation in this area of  interest, which might 
allow easier screening, mitotic ratio, and index development 
for further analysis, improving consistency and reducing 
inter‑observer variability.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of  interest.

REFERENCES

1.	 Kim MJ, Ahn KM. Prognostic factors of  oral squamous cell carcinoma: 
The importance of  recurrence and pTNM stage.  Maxillofac Plast 
Reconstr Surg 2024;46:8.

2.	 Sharma P, Wadhwan V. Prognostic implications of  malignancy grading 
of  invasive fronts of  oral squamous cell carcinoma. J Cancer Res Ther 
2023;19(Suppl 2):S835‑40.

3.	 Noguti J, Moura CF, Jesus GP, Da Silva VH, Hossaka TA, Oshima CT, 
et  al. Metastasis from oral cancer: An overview. Cancer Genomics 
Proteomics 2012;9:329‑35.

4.	 Ganly  I,  Patel  S,  Shah  J.  Early stage squamous cell cancer of  
the  ora l  tongue—cl in i copa tho log ic  f ea tures  a f fec t ing 
outcome. Cancer 2012; 118:101‑11.

5.	 Struckmeier A‑K, Buchbender  M,  Lutz  R, Agaimy  A,  Kesting  M. 
Comparison of  the prognostic value of  lymph node yield, lymph node 
ratio, and number of  lymph node metastases in patients with oral 
squamous cell carcinoma. Head Neck 2024;46:1083‑93.

6.	 Doshi Neena P, Shah Siddharth A, Patel Keyuri B, Jhabuawala Munira F. 
Histological grading of  oral cancer: A comparison of  different systems 
and their relation to lymph node metastasis. Natl J Community Med 
2011;2:136–42.

7.	 Yousefi  M, Naderi  NJ, Muhammadnejad  A. Comparison of  
apoptotic bodies’ count and mitotic index in oral squamous cell 
carcinoma with regional lymph node involvement. Indian J Med Res 
2023;157:311‑5.

8.	 Kumar V, Abbas A, Aster J. Robbins and Cotran Pathologic Basis of  
Disease, 10th ed. Philadelphia: Elsevier; 2021.

9.	 Natarajan S, Mahajan S, Boaz K, George T. Morphometric analysis of  
nuclear features and volume‑corrected mitotic index in the prognosis 
of  oral squamous cell carcinoma. Oral Sci Int 2009;6:85‑94.

10.	 Thamilselvan S, Pandiar D, Krishnan RP, Ramalingam K, Pavithran P. 
Comparison of  Broder’s and Bryne’s grading system for oral squamous 
cell carcinoma with lymph node metastases and prognosis: A scoping 
review. Cureus 2024;16:e51713.

11.	 Jamadar S, Narayan TV, Shreedhar B, Mohanty L, Shenoy S. Comparative 
study of  various grading systems in oral squamous cell carcinoma and 
their value in predicting lymph node metastasis. Indian J Dent Res 
2014;25:357‑63.

12.	 Bedre AS, Don KR. Different grading systems of  oral squamous cell 
carcinoma and their relation to lymph node metastasis ‑ a comparative 
study. Int J Curr Res 2017;9:50458‑64.

13.	 Kadoo P, Dandekar R, Kulkarni M, Mahajan A, Kumawat R, Parate N. 
Correlation of  mitosis obtained by using 1% crystal violet stain with 
Ki67LI in histological grades of  oral squamous cell carcinoma. J Oral 
Biol Craniofac Res 2018;8:234‑40.

14.	 Chitra NS, Boaz K, N S, Lewis AJ, K S S. Pattern‑corrected mitotic 
activity index (PMAI): A novel prognosticator of  oral squamous cell 
carcinoma. Turk Patoloji Derg 2020;36:31‑8.

15.	 Fatima J, Fatima E, Mehmood F, Ishtiaq I, Khan MA, Khurshid HMS, 
et  al. Comprehensive analysis of  oral squamous cell carcinomas: 
Clinical, epidemiological, and histopathological insights with a focus 
on prognostic factors and survival time. Cureus 2024;16:e54394.

16.	 Ahmad  P, Nawaz  R, Qurban  M, Shaikh  GM, Mohamed  RN, 
Nagarajappa AK, et al. Risk factors associated with the mortality rate 
of  oral squamous cell carcinoma patients: A 10‑year retrospective study. 
Medicine (Baltimore) 2021;100:e27127.

17.	 Pignon  JP, le Maître A, Maillard  E, Bourhis  J. Meta‑analysis of  
chemotherapy in head and neck cancer (MACH‑NC): An update on 93 
randomised trials and 17,346 patients. Radiother Oncol 2009;92:4–14.

18.	 Barboza  C, Clebis  N, Lopes  LCA. Prognostic significance of  the 
anatomical location and TNM clinical classification in oral squamous 
cell carcinoma. Med Oral Patol Oral Cir Bucal 2008;13:E344–7.

19.	 Alvi A, Johnson JT. Development of  distant metastasis after treatment 
of  advanced‑stage head and neck cancer. Head Neck 1997;19:500–5.



Makarla, et al.: Mitosis in lymph node deposits

Journal of Oral and Maxillofacial Pathology | Volume 28 | Issue 4 | October-December 2024	 611

20.	 Blatt S, Kruger M, Zeibart T, Sagheb K, Schiegnitz E, Goetze E, et al. 
Biomarkers in diagnosis and therapy of  oral squamous cell carcinoma: 
A review of  the literature. J Craniomaxillofac Surg 2017;45:722‑30.

21.	 Fortin  A, Couture  C, Doucet  R, Albert  M, Allard  J, Tetu  B. Does 
histologic grade have a role in the management of  head and neck 
cancers? J Clin Oncol 2001;19:4107–16.

22.	 Garavello W, Ciardo A, Spreafico R, Gaini RM. Risk factors for distant 
metastases in head and neck squamous cell carcinoma. Arch Otolaryngol 
Head Neck Surg 2006;132:762–6.

23.	 Sumioka S, Sawai NY, Kishino M, Ishihama K, Minami M, Okura M. 
Risk factors for distant metastasis in squamous cell carcinoma of  the 
oral cavity. J Oral Maxillofac Surg 2013;71:1291‑7.

24.	 Mishra A, Datta S, Malik A, Garg A, Nair D, Nair S, et al. Role of  
microscopic spread beyond gross disease as an adverse prognostic 
factor in oral squamous cell carcinoma. Eur J Surg Oncol 
2017;43:1503‑8.

25.	 Mishra A, Das A, Dhal I, Shankar R, Bhavya BM, Singh N, et al. Worst 
pattern of  invasion in oral squamous cell carcinoma is an independent 
prognostic factor. J Oral Biol Craniofac Res 2022;12:771‑6.

26.	 Shaw  R, Lowe  D, Woolgar  J, Brown  J, Vaughan  E, Evans  C, 
et al. Extracapsular spread in oral squamous cell carcinoma. Head and 
Neck 2010;32:714‑22.

27.	 Lin S, Tran C, Bandari E, Romagnoli T, Li Y, Chu M, et al. The 1000 
mitoses project: A consensus‑based international collaborative study 
on mitotic figures classification. Int J Surg Pathol 2024;32:1449‑58.

28.	 Thunnissen  FB, Ambergen  AW, Koss  M, Travis  WD, O’Leary  TJ, 
Ellis  IO. Mitotic counting in surgical pathology: Sampling bias, 
heterogeneity and statistical uncertainty. Histopathology 2001;39:1‑8.

29.	 Bavle  RM. Enigmatic morpho insight: Mitosis at a glance. J  Oral 
Maxillofac Pathol 2014;18:2‑5.

30.	 Ankle  MR, Kale  AD, Charantimath  S. Comparison of  staining of  
mitotic figures by Haematoxylin and Eosin‑and crystal violet stains, in 
oral epithelial dysplasia and squamous cell carcinoma. Indian J Dent 
Res 2007;18:101–5.

31.	 Bryne M, Koppang HS, Lilleng R, Stene T, Bang G, Dabelsteen E. New 
malignancy grading is a better prognostic indicator than Broders’ 
grading in oral squamous cell carcinomas. J  Oral Pathol Med 
1989;18:432‑7.

32.	 Dissanayake U. Malignancy grading of  invasive fronts of  oral squamous 

cell carcinomas: Correlation with overall survival. Translat Res Oral 
Oncol 2017;2. doi: 10.1177/2057178X17708874.

33.	 Sathyamoorthy H, Mahmood H, Zubir AZ, Hankinson P, Khurram, SA. 
Prognostic importance of  mitosis quantification and PHH3 expression 
in oral epithelial dysplasia. Virchows Archiv 2023;484:47‑59.

34.	 Vila CS, Martínez‑Gimeno C, Rodríguez EM, Varela CL. Squamous 
cell carcinoma of  the oral cavity: A clinicopathologic scoring system 
for evaluating risk of  cervical lymph node metastasis. Laryngoscope 
1995;105:728‑33.

35.	 Kesarkar K, Tamgadge A, Peirera T, Tamgadge S, Gotmare S, Kamat P. 
Evaluation of  mitotic figures and cellular and nuclear morphometry 
of  various histopathological grades of  oral squamous cell carcinoma: 
Comparative study using crystal violet and feulgen stains. Sultan Qaboos 
Univ Med J 2018;18:e149‑54.

36.	 Buch A, Haldar N, Kheur S, Chandanwale S, Kumar H. Correlation 
between Ki‑67 Labeling Index and Mitotic Index in oral squamous cell 
carcinoma. Clin Cancer Investig J 2019;8:90‑5.

37.	 Tancredi‑Cueto  N, Vigi l ‑Bast i t ta   G, Bologna‑Molina  R, 
Beovide‑Cortegoso  V. The value of  Phosphohistone H3 as a cell 
proliferation marker in oral squamous cell carcinoma. A com‑ parative 
study with Ki‑67 and the mitotic activity index. Med Oral Patol Oral 
Cir Bucal 2022;27:e444‑51.

38.	 K a p o o r   K ,  P u r i   A ,  P r a k a s h   A ,  J a z i b  S h a r m a   G. 
Mitotic counting and its significance in histopathological grading of  
OSCC and oral epithelial dysplasia. Head Talk 2013;5:35‑7.

39.	 Donovan TA, Moore FM, Bertram CA, Luong R, Bolfa P, Klopfleisch R, 
et  al. Mitotic figures‑normal, atypical, and imposters: A  guide to 
identification. Vet Pathol 2021;58:243–57.

40.	 Lashen A, Toss MS, Alsaleem M, Green AR, Mongan NP, Rakha E. The 
characteristics and clinical significance of  atypical mitosis in breast 
cancer. Mod Pathol 2022;35:1341–8.

41.	 Ohashi, R, Namimatsu S, Sakatani T, Naito Z, Takei H, Shimizu A. Prognostic 
utility of  atypical mitoses in patients with breast cancer: A comparative study 
with Ki67 and phosphohistone H3. J Surg Oncol 2018;118:557–67.

42.	 Cao LM, Zhong NN, Li ZZ, Huo F, Xiao Y, Liuet B, et al. Lymph node 
metastasis in oral squamous cell carcinoma: Where we are and where 
we are going. Clin Transl Disc 2023;3:e227.

43.	 Cree I, tan PH, Travis WD, Wessling P, Wesseling P, Yagi Y, et al. Counting 
mitoses: SI(ze) matters. Mod Pathol 2021;34:1651–7.


