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ABSTRACT

Background: To study the Incidence of lymphovascular emboli (LVE), perineural invasion (PNI) and lymph node status with
relation to tumour grading in oral cancer (Hemimandibulectomy) specimens in the Konkan region.

Methods: A record-based observational cross-sectional study was conducted at a tertiary care hospital from January 2021 to June
2023 period. A total of 96 cases of hemimandibulectomy specimens were studied. The tissue was processed using paraffin wax
processing, consisting of Tissue Processing, embedding, Section Cutting and H And E Staining.

Results: Oral cancer was more common in male (69%) patients as compared to female (31%). Age groups of 50-60 years were
highly affected compared to other age groups. Males and females were found to be equally affected by lymph node metastasis.
Maximum cases 68.80% were found to be of well-differentiated OSCC followed by well to moderately differentiated 18.80% then
moderately differentiated 6.30% and poorly differentiated 3.10%. Total lymph node-positive cases were 44 (45.8%), and
maximum cases were from the age group of 40 - 60 yrs. A total of 45 (46.8%) cases show lymphovascular emboli and 44 (45.8%)
cases show perineural invasion.

Conclusion: LVE and PNI on routine H&E slides, become mainstay and important sensitive markers for metastasis and overall
prognosis of the patient irrespective of tumour grade.

Key-words: Lymphovascular Emboli (LVE), Perineural Invasion (PNI), Oral Squamous Cell Carcinoma (OSCC), Oral Cancer (OC),
Lymph node metastasis (LNM)

INTRODUCTION

Oral cavity cancer ranks among the most common
malignancies worldwide. In the world, approximately
2,63,000 new cases of oral cancer are detected and
127,000 people die from the disease annually. In India,
around 30% of cancers are oral squamous cell carcinoma
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(OSCC) and it accounts for almost 40% of deaths among
all cancer.*®!

The most common sites of OSCC are the gingiva buccal
sulcus of the mandible, followed by the tongue and floor
of the mouth. The most common cause is chewing
tobacco (smokeless tobacco) and pan masala. It can be
chewed or kept in the oral cavity, such as the gingiva
buccal sulcus (GBS), leading to continuous exposure and
constant irritation, eventually resulting in submucosal
fibrosis over time.’! The treatment and Prognosis are
primarily determined by the tumour stage and lymph
node status. Early-stage cancer and no metastasis (T1/2
NO MO) tumors are associated with a favorable outcome.
However, the prognosis for patients with early-stage
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OSCC is heterogeneous.’®”’ Among different clinical and
histological parameters nodal metastasis is a well-known
histological risk factor such as lymphovascular emboli
(LVE) and perineural invasion (PNI). However, evaluating
LVE and PNI is challenging, especially in small biopsies. A
higher risk of LN metastasis and poor disease-free
is associated with an
infiltration.””® Lymph node metastases occur in about

survival invasive pattern of
40% of oral cancer patients, predominantly affecting
males over 60 years old with an incidence of 75%. Unlike
many other types of cancer, oral cancer characteristically
metastasizes to the regional lymph nodes through the
draining lymphatics in the early stages. Moreover, the
hematogenous spread of cancer may originate from
tissues outside the head and neck region. Lymph node
involvement is considered the first indication of spread
and a strong prognostic factor. Currently, patients with
lymph node metastasis achieve a 5-year survival rate of
only 25%-40%, whereas patients without metastasis
typically achieve approximately 90% survival. In recent
years, the incidence of metastasis has been observed to
increase, possibly due to the development of new and
highly like
immunohistochemistry and molecular analysis.®! This

sensitive detection methods
study was conducted to investigate the incidence of
lymphovascular emboli, perineural invasion, and lymph
in oral

node status about tumor grading cancer

(Hemimandibulectomy) specimens in the Konkan region.

MATERIALS AND METHODS
Study setting- A tertiary care hospital.

Study design- Observational cross-sectional study.

s! 10 " #1

W23/1946
N N R
Fig. 1: Hemimandebulectomy specimen for growth

involving alveolus and buccal mucosa

Study period- Record of specimens in the Histopathology
department from January 2021 to June 2023.

Methodology- The study was carried out in compliance
with protocol in the department of histopathology and
tumour differentiation data was retrieved from the
histopathology registry for 3 years. After staining slide
was observed under a microscope. The tissue was
processed using paraffin wax processing, which consists
of the following steps-

v’ Tissue Processing

v" Embedding, Section Cutting

v" H And E Staining

Inclusion Criteria- Hemimandibulectomy specimen with
oral cancer cases with regional lymph nodes including all
ages, both male and female.

A total of 96 patients were included in this study. All
demographic and clinical characteristics were recorded
from the case record forms of patients maintained in an
electronic database. Data on DOI, tumor characteristics,
clinical N-classification, LVI, and PNI were reviewed.

Exclusion Criteria- Biopsy specimen of buccal mucosa,
hemimandibulectomy specimen with no tumour.

Statistical Patient characteristics

compared between the two LN groups (lymph node-

Analysis- were

positive and lymph node-negative). All data was

compiled in Microsoft Excel and represented as

frequency and percentage.

Ethical Approval- The study was approved by the
Institutional Ethical Committee
(BKLWRMC/LEC/104/2022 dated 29/08/2023).
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showing epithelium shows marked keratinization and
minimal nuclear pleomorphism with multiple keratin

pearls (4X,40X, H&E stain)
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Fig. 3: Moderately differentiated squamous cell
carcinoma: showing more obvious pleomorphism,
but the squamous nature of the tumor remains
apparent. (4X, 40X, H&E stain)
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Fig. 5: Perineural invasion by malignant
cells (40X, H&E stain)
RESULTS
The study was conducted on 96 samples of

mandibulectomy. Fig. 7 shows the largest number of
patients in the present study were seen in the age group

& 3
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Fig. 4: Poorly differentiated squamous cell carcinoma:
tumor cells arranged in sheets showing marked
pleomorphism, hyperchromasia without keranization.
(40X, H&E stain)

Fig. 6: Lym'phovascular em

boli as the ‘presence of
neoplastic structures inside the lumen of a vessel
(40X, H&E stain)

49.0% LVE was present, 51.0% LVE was absent, 46.90%
PNI was present, 53.10% PNI was absent, 36.5% LVE &
PNI Present, 32.4% LVE & PNI Absent. This shows that in
the present study, maximum Cases (53.10 %) show PNI

of 50-60 years with male predominance. Out of 96 cases, absent.
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Fig. 7: Distribution of cases according to age and gender (Number)

Fig. 8 shows a total number of cases 96 out of which
68.80% cases were well differentiated SCC, 18.80% were
well to moderately differentiated SCC, 6.30% cases were
moderately differentiated SCC, 3.10% were poorly
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differentiated SCC, 2.10% were superficial micro invasive
and 1% was micro-invasive. This shows that maximum
cases were well-differentiated.
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Fig. 8: Grading Wise Distribution of specimens (%)

Fig. 9 shows that in the present study, well-differentiated
tumour cases were 66, out of these in 31 cases LVE was
present and in 30 cases PNI was present. Well to
moderately differentiated tumour cases were 18, out of
these in 11 cases LVE was present and in 11 cases PNI

Poorly differentiated tumour cases were 03, out of these
in 02 cases LVE was present and in 02 cases PNI was
present. A single microinvasive tumour case shows no
presence of LVE and PNI.
tumour cases were 02 and none showed LVE and PNI

Superficial microinvasive

was present. Moderately differentiated tumour cases presence.
were 02 and in a single case LVE and PNI were present.
80
67.7 67.6
70 61.1 61.1
60
50 50
50 46.9 454
40
30
20
10 0 0
0
Superficial ~ Microinvasive ~ Well diff Well to Moderately  Poorly diff
microinvasive moderate diff
M LVE present ® PNI present
Fig. 9: Distribution of LVE & PNI (%)
120 100 100 100
100
30 67.7
60 51.5 484 444 3 50 50
10 33 3
20 0 0
0
& L
¥ & & é & 0
N & S & & oq" &\‘*
N o\ QA hy %)
& \i\\‘} @ 9 & R
co\}-qb Q\b @ @O&'
HLN metastasis ®@No LN metastasis

Fig. 10: Distribution of lymph node metastasis (%)
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Fig. 10 shows that in the present study well-
differentiated tumour cases were 66, out of these 34
(51.5%) cases show lymph node metastasis and 32
(48.4%) cases show no lymph node metastasis. Well to
moderately differentiated tumour cases were 18, out of
these 08 (44.4%) cases show lymph node metastasis and
10 (55.5%) cases show no lymph node metastasis.
Moderately differentiated tumour cases were 02 and
both cases were free of lymph node metastasis.
Moderately to poorly differentiated tumour cases were
04, out of these 02 (50%) cases showed lymph node
metastasis and 02 (50%) cases were without lymph node
metastasis. Poorly differentiated tumour cases were 03,
out of these 01(33.3%) cases show
and 02 (67.6%)
metastasis. Single microinvasive tumour case is without

lymph node

metastasis without lymph node

lymph node metastasis.

DISCUSSION

Squamous cell carcinomas of the oral cavity are one of
the most common causes of morbidity in developing
countries like India with more prevalence among
males.™ Our study found that there were 69% male
patients and 31% female patients. A similar study was
conducted by Sekhar et al. out of 90 patients 75.55% of
male patients and 24.44% of female patients *2 while
Pandey et al. study, out of 25 patients 68% of male
patients and 32% of female patients *3, In Saini et al.
Study, out of 127 patients 77% of male patients and 23%
of female patients ' and Bhattacharjee et al. study out
of 83 patients 57.5% of male patients and 46.33% of
female patients !,

In our study, the largest number of patients (34%) were
in the age group of 50-60 years followed by 60-70 years
and 40-50 years (22%) Singh et al. *® also found the
maximum number of cases (25%) in 50-60-year age
group followed by 40-50-year age group (24%). Alshami
et al. ™7 found significantly higher cases above 40 years
of age compared to less than 40 years. We also found
64% of cases above 40 years.

Our study's most common site of oral cancer was buccal
mucosa and gingivo buccal sulcus. In Western countries
most common site is the tongue and floor of mouth but
in India the buccal mucosa and gingivo buccal sulcus are
common site due to habit of keeping tobacco and other
tobacco products there.*® Singh et al. also found most

common site was also buccal mucosa and gingivo buccal
sulcus. [t

In the present study, Lymphovascular emboli (LVE) was
present in 49% and Perineural invasion (PNI) was present
in 46.9% of cases. Sekhar et al. *? found LVE in 57.77%
and PNI in 31.33% of cases. As compared to Beumer et
al. study LVE was present in 20% and PNI was present in
63% of cases ¥ while Chatterjee et al. study LVE was
present in 10.31% and PNI Present in 18.25% of cases 2,
In present studies, tumour with well-differentiated cases
were 68.75%, moderately differentiated were 2% and
poorly differentiated cases were 3.12%. As compared to
Beumer et al. study well differentiation cases were 50%,
moderately were 40% and poorly differentiated cases
were 10% %!, As compared to Chatterjee et al study well
differentiation cases were 7.94%, moderately were
29.37% and poorly differentiated cases were 0.79% 2.,
Compared to Al-Rawi et al. study well differentiation
cases were 70.73 %, moderately were 12.92% and poorly
differentiated cases were 9.22% 12,

CONCLUSIONS

Oral cancer was more common in male (69%) patients
as compared to female (31%). Age groups of 50 - 60
years were highly affected compared to other age
groups. Maximum cases 68.80% were found to be of
well-differentiated OSCC
moderately differentiated 18.80% then moderately
differentiated 6.30% and poorly differentiated 3.10%.
Total lymph node-positive cases were 44 (45.8%), and

followed by well to

maximum cases were from the age group of 40 - 60 yrs.
A total of 45 (46.8%) cases shows lymphovascular
emboli and 44 (45.8%) cases show perineural invasion.
After this study, we propose that the meticulous hunt
for LVE and PNI on routine H&E slides becomes the
mainstay and important sensitive marker for metastasis
and overall prognosis of the patients. The classification
of patients with OSCC based on the TNM staging system
combined with LVE and PNI
comprehensive and accurate. Further studies with

may be more
larger sample sizes are warranted to confirm our
findings, preferably with prospective designs.

CONTRIBUTION OF AUTHORS

Research concept- Swapnali Dhatrak, Lokesh Fegade,
Aditya Nesargi

Research design- Lokesh Fegade, Avinash Borkar

Copyright © 2024 | SSR-IIJLS by Society for Scientific Research under a CC BY-NC 4.0 International License Volume 10 | Issue 04 | Page 5904



SSR Institute of International Journal of Life Sciences
ISSN (0): 2581-8740 | ISSN (P): 2581-8732
Dhatrak et al.,, 2024

Eros¥eS D01 10.21276/SSR-1JLS.2024.10.4.16

Supervision- Lokesh Fegade, Aditya Nesargi

Materials- Avinash Borkar, Lokesh Fegade

Data collection- Swapnali Dhatrak, Aditya Nesargi

Data analysis and Interpretation- Avinash Borkar,
Swapnali Dhatrak, Lokesh Fegade

Literature search- Swapnali Dhatrak, Lokesh Fegade,
Aditya Nesargi

Writing article- Avinash Borkar, Lokesh Fegade,
Swapnali Dhatrak

Critical review- Avinash Borkar, Lokesh Fegade

Article editing- Avinash Borkar, Lokesh Fegade,

Swapnali Dhatrak
Final approval- Swapnali Dhatrak, Lokesh Fegade,
Aditya Nesargi, Avinash Borkar

REFERENCES

[1] Gupta B, Johnson NW. Oral cancer: Indian
pandemic. Br Dent J.,, 2017; 222(7): 497. doi:
10.1038/sj.bdj.2017.293.

[2] Arora A, Husain N, Bansal A, Neyaz A, Jaiswal R, et
al. Development of a New Outcome Prediction
Model in Early-stage Squamous Cell Carcinoma of
the Oral Histopathologic
Parameters with Multivariate Analysis: The Aditi-
Nuzhat Lymph-node Prediction Score (ANLPS)
System. Am J Surg Pathol., 2017; 41(7): 950-60. doi:
10.1097/PAS.0000000000000843.

[3] Manjula BV, Augustine S, Selvam S, Mohan AM.
Prognostic and predictive factors in gingivo buccal

Cavity Based on

complex squamous cell carcinoma: role of tumor
budding and pattern of invasion. Indian J
Otolaryngol Head Neck Surg., 2015; 67(Suppl 1): 98-
104. doi: 10.1007/s12070-014-0787-2.

[4] Kim DW, Lee S, Kwon S, Nam W, Cha IH, et al. Deep
learning-based survival prediction of oral cancer
patients. Sci Rep., 2019; 9(1): 6994. doi:
10.1038/s41598-019-43372-7.

[5] Singh MP, Kumar V, Agarwal A, Kumar R, Bhatt ML,
et al. Clinico-epidemiological study of oral
squamous cell carcinoma: A tertiary care centre
study in North India. J Oral Biol Craniofac Res.,
2016; 6(1): 31-34. doi: 10.1016/j.jobcr.2015.11.002.

[6] Ganly I, Goldstein D, Carlson DL et al. Long -term
regional control and survival in patients with “low -
risk,” early stage oral tongue cancer managed by
partial glossectomy and neck dissection without

postoperative radiation: the importance of tumor

thickness. Cancer, 2013; 119(6): 1168-76. doi:
10.1002/cncr.27872.

[7] Almangush A, Bello 10, Keski- Santti H et al. Depth
of invasion, tumor budding, and worst pattern of
invasion: prognostic indicators in early -stage oral
tongue cancer. Head Neck. 2014;36(6): 811-818.
doi: 10.1002/hed.23380.

[8] Almangush A, Bello 10, Coletta RD et al. For early -
stage oral tongue cancer, depth of invasion and
worst pattern of invasion are the strongest
pathological predictors for locoregional recurrence
and mortality. Virchows Arch. 2015;467(1):39-46.
doi: 10.1007/ s00428-015-1758.

[9] Deshmukh V, Shekar K. Oral Squamous Cell
Carcinoma: Diagnosis and Treatment Planning. In:
Bonanthaya K, Panneerselvam E, Manuel S, Kumar
VV, Rai A, editors. Oral and Maxillofacial Surgery for
the Clinician, Singapore: Springer, 2021; 1853-67.
doi: 10.1007/978-981-15-1346-6_81.

[10]Pandit P, Patil R, Palwe V, Gandhe S, Manek D, et al.
Depth of Invasion, Lymphovascular Invasion, and
Perineural Invasion as Predictors of Neck Node
Metastasis in Early Oral Cavity Cancers. Indian J
Otolaryngol Head Neck Surg., 2023; 75(3): 1511-16.
doi: 10.1007/s12070-023-03637-0.

[11]Ling Z, Cheng B, Tao X. Epithelial-to-mesenchymal
transition in oral squamous cell carcinoma:
Challenges and opportunities. Int J Cancer, 2021;
148(7): 1548-61. doi: 10.1002/ijc.33352.

[12]Sekhar SVRR, Pappala P, Bonu RC, Balli G. Prognostic
Role of Histological Scoring of Oral Squamous Cell
Carcinoma. J Clin of Diagn Res., 2022; 16(5): EC32-
EC36. doi: 10.7860/JCDR/2022/56672/16350.

[13]Pandey M, Rao LP, Das SR, Mathews A, Chacko EM,
et al. Patterns of mandibular invasion in oral
squamous cell carcinoma of the mandibular region.
World J Surg Oncol.,, 2007; 30; 5: 12. doi:
10.1186/1477-7819-5-12.

[14]Saini N, BS Manjunatha, Vandana Shah, Deepak
Pateel. Squamous Cell Carcinoma of the Oral Cavity:
A Case Series Analysis of Clinico-Pathological
Features. Int J Oral Maxillofac Pathol., 2019: 10(2):
06-09.

[15]Bhattacharjee T, Kerketa M, Babu NA. Differences
of oral cancer in men and women of West Bengal,
India. J Oral Maxillofac Pathol., 2021; 25(1): 200.
doi: 10.4103/jomfp.jomfp_476_20.

Copyright © 2024 | SSR-IIJLS by Society for Scientific Research under a CC BY-NC 4.0 International License Volume 10 | Issue 04 | Page 5905



SSR Institute of International Journal of Life Sciences
ISSN (0): 2581-8740 | ISSN (P): 2581-8732
Dhatrak et al.,, 2024

Eros¥eS D01 10.21276/SSR-1JLS.2024.10.4.16

[16]Singh MP, Misra S, Rathanaswamy SP, Gupta S,
Tewari BN, et al. Clinical profile and epidemiological
factors of oral cancer patients from North India.
Natl J Maxillofac Surg., 2015; 6(1): 21-24. doi:
10.4103/0975-5950.168215.

[17]AlIshami ML, Al-Maliky MA, Alsagban AA, Alshaeli AJ.
Epidemiology and incidence of oral squamous cell
carcinoma in the lIragi population over 5 years
(2014-2018). Health Sci Rep., 2023; 6(4): €1205. doi:
10.1002/hsr2.1205.

[18]Misra S, Chaturvedi A, Misra NC. Management of
gingivobuccal complex cancer. Ann R Coll Surg Engl.,
2008; 90(7): 546-53.

[19]Beumer HW, Vishwanath K, Puscas L, Afshari HR,
Ramanujam N, et al. Detection of Squamous Cell

Open Access Policy:

Carcinoma and Corresponding Biomarkers Using
Optical Spectroscopy. Otolaryngol Head Neck Surg.,
2011; 144(3): 390-94. doi:
10.1177/0194599810394290.

[20]Chatterjee D, Bansal V, Malik V, Bhagat R, Punia RS,
et al. Tumor Budding and Worse Pattern of Invasion
Can Predict Nodal Metastasis in Oral Cancers and
Associated with Poor Survival in Early-Stage Tumors.
Ear Nose Throat J., 2019; 98(7): E112-E19. doi:
10.1177/0145561319848669.

[21]AlI-Rawi NH, Hachim 1Y, Hachim MY, Salmeh A,
Uthman AT, et al. Anatomical landscape of oral
squamous cell carcinoma: A single cancer center
study in UAE. Heliyon, 2023; 9(5): e€15884. doi:
10.1016/j.heliyon.2023.e15884.

Authors/Contributors are responsible for originality, contents, correct references, and ethical issues. SSR-IIJLS publishes all articles under Creative
Commons Attribution- Non-Commercial 4.0 International License (CC BY-NC). https://creativecommons.org/licenses/by-nc/4.0/legalcode

Copyright © 2024 | SSR-1IJLS by Society for Scientific Research under a CC BY-NC 4.0 International License Volume 10 | Issue 04 | Page 5906


https://creativecommons.org/licenses/by-nc/4.0/legalcode

