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ABSTRACT

Background: Histological parameters are the most reliable factors in diagnosis, management and
prognosis of oral squamous cell carcinoma (OSCC). The incidence of perineural invasion (PNI) and
its association with staging of tumor and worst pattern of invasion (WPOI) have influenced the
outcome of the disease. This retrospective study was conducted to determine the association of
PNI with staging of tumor and WPOI.

Methodology: Sixty-six cases of histopathologically confirmed OSCC treated surgically without
neo-adjuvant chemo-radiotherapy between 2019 Jan -2020 June were included in the study. The
subjects were divided into group A with PNI negative subjects and Group B with PNI positive
subjects.

Results: Out of 66 cases, 42 patient were PNI negative (63.6%) and 24 patients were PNI positive
(36.4%). WPOIIV-V was present in 38 (57.6 %) of the cases and I-lll was seen in 28 (42.4%) of the
66 patients.

Conclusion: WPOI and PNI are significantly important risk factors for predicting LN metastasis in
all stages of Oral squamous cell carcinoma and are associated with a poorer outcome in early-

stage tumors.

Keywords: Oral Squamous Cell Carcinoma (OSCC); Worst Pattern of Invasion (WPOI); Perineural

Invasion (PNI).

1. INTRODUCTION

Oral cancer is a disease of antiquity with
incidence of OSCC ranked one amongst men
and third among women in India [1]. “There is no
progress in the 5-year survival rates of patients
with OSCC over the last 20 years” [2]. “However,
despite increased detection of early-stage oral
cavity squamous cell carcinoma, disease-specific
mortality rates for stages | and Il oral cavity
squamous cell carcinoma remains at 25% and
37%, respectively” [3]. “Surgical resection, neck
dissection, radiotherapy and chemotherapy are
preferred therapeutic strategies for OSCC” [4-8].
“A delayed diagnosis of nodal metastasis may
lead to an increase in the risk of extra-capsular
spread and involvement of a larger number of
nodes by the time of surgery is commenced”
[9-13]. “Treatment failure and loco-regional
recurrence occur in and about 30% of early
staged OSCC patients which indicates
aggressive treatment protocols to be warranted

for such subset of patients” [14]. Negative
surgical margins governs better prognosis
[15-19].

“Various factors such as margin status,
perineural invasion (PNI), lymphovascular

invasion (LVI), muscle invasion, WPOI, tumor
budding, depth of invasion (DOI) and/or tumor
thickness (TT) are suggested prognostic factors
for lymph node metastasis. Prognosis is affected
by PNI) which is one of the several
clinicopathological factors. PNI is due to tropism
of tumor cells for nerve bundles in the

surrounding stroma” [19]. “Incidence of PNI in
head and neck cancer is as high as 80%” [14].

“Worst pattern of invasion (WPOI) describes the
invading tumor front. There is scarcity about
WPOI in the literature pertaining to OSCC.
Patterns of invasion is divided into five categories
which have been defined to denote the
manner in which cancer infiltrates tissues at the
tumor—host interface. Pattern 1-3 is
considered to be cohesive pattern and 4-5 are
considered to be invasive pattern with bad
prognosis” [3].

This retrospective study aims to note the
incidence of PNI in different stages of tumor in
OSCC and whether it is associated with WPOI.

1.1 Aims and Objectives

Aim: To evaluate the incidence of perineural
invasion (PNI) positive and perineural invasion
negative patients and co-relating it with staging
of oral cancer and worst pattern of invasion
(WPOI).

Objective:

- To evaluate incidence of perineural invasion
in oral squamous cell carcinoma (OSCC).

- To evaluate and co-relate the significance of
PNI invasion with worst pattern of invasion
(WPOI) and staging of tumour.
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2. METHODOLOGY

After obtaining ethics committee approval, the
records of the subjects having visited to the
Department of Oral and Maxillofacial Surgery,
and Department of Surgical Oncology, Yenepoya
Medical college and hospital, Mangalore,
Karnataka, between January 2019 to June-2020
for treatment of oral cancer were included in the
study.

All the patients who were biopsy proven OSCC
and who had undergone wide local excision of
the primary tumor and neck dissection, were
included in this study. Patient with history of
radiotherapy or chemotherapy, recurrent disease
or second primary and below 18 years of age
were excluded from this study.

The slides were archived from Department of
Onco-pathology and reviewed for histological
parameters including WPOI, Stage of tumor,
Perineural invasion (PNI). The sample size
consisted of 66 records were divided into group
A and group B, of which Group A consisted of
PNI negative patient and Group B consisted of
PNI positive patients. WPOI I-1ll is considered
to be cohesive pattern and WPOI IV-V is

considered to be invasive pattern as shown in
Table 1 [3]. Chi-square analysis was used to find
the co-relation between PNI+ve and —ve with
WPOI and staging of tumor.

3. RESULTS

Records of 66 subjects with oral cavity
squamous cell carcinoma fulfilled our inclusion
criteria  and were assigned to categories
accordingly as discussed before.

Patients in group A consisted of 42 subjects
(63.6%) and group B consisted of 24 subjects
(36.4%) (Table 2). Frequency of WPOI I-lll was
seen in 28 (42.4%) patients, whereas WPOI IV-V
was seen in 38(57.6%) patients (Table 3). pT2
was seen in 43.9% of the cases followed by pT4
19.7% (Table 4).

Chi-square analysis test was used to co-relate
PNI with WPOI, it was concluded that there is a
significant association between PNI and WPOI (p
value<0.0001) (Table 5). There is no significant
association between PNI and pT (Table 6).
Whereas, lymph node positive status was
significantly associated with invasive WPOI
(Table 7).

Table 1. Worst pattern of invasion [2]

Variable Definition
WPOI-I Pushing borders
WPOI-II Finger like growth
WPOI-III Large separate islands,>15 cells per island
WPOI-IV Small tumor islands, 15 cells or fewer,per island.
WPOI-V Tumor satellites, =/>1mm from the main tumor or next closest satellite.
I-11l: cohesive pattern, IV-V: invasive pattern)

Table 2. Frequency table for PNI
GROUP - PNI Frequency Percentage
GROUP A- Negative 42 63.6
GROUP B- Positive 24 36.4

(PNI- perineural invasion)

Table 3.Frequency table for WPOI
Pattern Frequency Percentage
1-3 28 42.4
4-5 38 57.6

(Pattern I-1ll:Cohesive, Pattern IV-V: Invasive)
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Fig. 1. Frequency table for PNI
Table 4. Frequency for pT
Staging Frequency
pT1 43.9%
pT2 19.7%
pT3 18.2%
pT4 18.2%
FREQUENCY
mpTl
mpT2
mpT3
mpT4
Fig. 2. Frequency for pT
Table 5. Chi-square table for PNI with WPOI
WPOI Chi-square value p value
PNI 1-4 5
Negative 25(37.9%) 17(25.8%) 13.826 0.000
Positive 3(4.5%) 21(31.8%)

Conclusion: There is a significant association between PNI and WPOI. (p value<0.0001)

Table 6. Chi-square table for PNI with pT

pT Chi-square p value
PNI pT1l pT2 pT3 pT4 value
Negative 10(15.2%) 16(24.2%) 10(15.2%) 6(9.1%) 6.639 0.084

Positive  2(3.0%) 13(19.7%)  2(3.0%) 7(10.6%)

Conclusion: There is no significant association between PNI and pT
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Table 7. Chi-square table for WPOI with LN

LN Chi-square value p value
WPOI -ve +ve
1-4 22(37.3%) 3(5.1%) 5.017 0.025
5 21(35.6%) 13(22.0%)

(There is a significant association between WPOI IV-V and LN +ve).
Conclusion: There is a significant association between WPOI and LN.

4. DISCUSSION

“The incidence of oral cavity carcinoma is
steadily increasing worldwide due to tobacco
consumption and has become a public health
problem in developing countries such as India. A
few Indian studies have been done on the
prevalence of HPV in OSCC in Indian population.
The overall prevalence of HPV in OSCC in India
has been reported as ranging from 20% to 50%”
[20]. In general, the prognosis of these patients
remains poor. Lymph node metastasis is
considered as an independent poor prognostic
factor for OSCC.

“However, clinical examination and radiological
investigations such as computed tomography
scan is routinely used to determine LN
metastasis, with variable sensitivity. Previous
studies have evaluated various histological
parameters that can predict cervical LN
metastasis in OSCC. Debajyoti Chatterjee et al in
2019 reported that WPOI V-V was significantly
associated with poor prognosis and higher
recurrence rate compared to cohesive patterns”
[1]. Namita Sinha et al. in 2018 found out
recurrence and death was seen 41% and 23%
respectively were associated with invasive
POILWPOI IV- V are associated with higher risk
of LN metastasis which co-relates with the
present study [3]. Pattern of invasion is strongly
associated with risk of LN and distant metastasis.
Invasive POI is able to predict the risk of occult
LN metastasis efficiently and seen in the present
study as well. We also found a significant
correlation between invasive WPOI and LN.

“‘However, some studies have reported
contradictory findings. Lundqvist et al and Kane
et al didn’t find any adverse effect of WPOI on
risk of LN metastasis” [21,22]. Almangush et al
found out that “high-risk WPOI are associated
with poor prognosis in early-stage oral tongue
SCC” [23]. Perineural invasion (PNI), also called
perineural spread and neurotropism, is used to
describe the process of cancer cells “invasion in,
around and through the nerves” [1]. Our study
comprised of association of WPOI with PNI

26

(Perineural Invasion) and it was found out that
PNI  positive patients were significantly
associated with invasive WPOI, but WPOI is an
independent risk factor irrespective of PNI —ve or
PNI +ve group, as proven in the present study. In
the present study we were not able co-relate the
survival rate of the patient as of 66 patients only
13 patients were seen for follow -up.

5. CONCLUSION

Thus, association of invasive WPOI with PNI will
give us the risk of LN cervical spread and help us
plan the treatment accordingly. In future co-
relating WPOI with loco-regional recurrence will
help us to avoid possible recurrence. Based on
the findings of this study and the previous
studies, we recommend that these parameters
should be routinely evaluated both in resection
and in preoperative biopsy specimens and
should be a part of standard reporting format for
OSCC, which may help in individualization of
treatment in those patients.
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