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Abstract

OBJECTIVE: The objective of this study is to evaluate the pattern of failure and risk factors associated with the loco-regional or
distant failure after surgery followed by adjuvant therapy in radically treated node positive oral cavity cancer patients of North-East
India.

MATERIAL AND METHODS: All node positive oral cavity cancer at diagnosis treated with surgery followed by adjuvant therapy
in the period of 2017 to 2018 (2 years data) at State Cancer Institute (SCI), Gauhati Medical College (GMC), Assam were included in
the study. Retrospective data were analyzed to assess the pattern of failure (loco-regional/distant) and risk factors associated with this
failure. Survival outcomes were also analyzed.

RESULTS: Total 39 node positive oral cavity cancer patients treated with surgery followed by adjuvant therapy. Median disease-free
survival (DFS) was 27 months [Standard Error (S.E) =8.037, Confidence Interval (C.I) =11.247 — 42.753]. However, 20 (51.3%)
patients developed local recurrence, 8 (20.5%) patients developed only neck node recurrence and 9 (23.1%) patients developed distant
metastasis to lung. Only two patients remained disease free till the time of analysis.

CONCLUSION: The likelihood of recurrence is significant in locally advanced oral cavity cancer, particularly when nodes were
positive at diagnosis. The median disease-free survival (DFS) in our study was just 27 months. More intensive treatment is necessary
in order to increase the overall survival (OS) and DFS.

Keywords: Oral cavity cancer; Radiotherapy; Chemotherapy; Node positive oral cancer; Surgery; Median disease-free survival;
Overall survival; Kaplan-Meier Plot.

1. INTRODUCTION

Cancer is one of the leading causes of morbidity and mortality worldwide, with approximately 19.3 million new cases and
10.0 million deaths in 2020 ®. Head and Neck Squamous Cell Carcinoma (HNSCC) accounts for 90% of all malignant
disease in the head and neck region of the body. Tobacco and alcohol use have traditionally been the major risk factors
for all HNSCC sub-sites 2.

Oral Cancer (OC) is a major problem in the Indian subcontinent where it ranks among the top three types of cancer in the
country® . India has one third of OC cases in the world *. Age-adjusted rate of OC is high in India i.e., 20 per 100,000
population and accounts for over 30% of all cancers in the country 5.

Risk factors for oral cavity cancer includes all forms of tobacco, including cigarettes, beedi, pipes, cigars, and chewing
(smokeless) tobacco, keeping tobacco quid inside mouth, Paan with betel nut/areca nut 88, Alcohol also increases the risk
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of oral cancer °. The risk of oral cancer is even higher in people who use both alcohol and tobacco °. Other risk factors
include ill-fitting dentures or sharp teeth, diet, Human Papillomavirus (HPV), decreased immunity -5,

OC is managed by using one or a combination of the modalities like surgery, radiotherapy and/or chemotherapy 6. Most
early-stage oral cancers can be locally excised or treated with radiotherapy, with no or minimal functional and physical
morbidity. Elective neck dissection to remove lymph nodes may be considered in selected cases. Postoperative
radiotherapy is indicated in patients with positive or involved resected margins who are not candidates for re-excision.
Surgery followed by postoperative radiotherapy is the preferred modality for patients with deep infiltrative tumours and
for those with bone infiltration. Postoperative concurrent chemo-radiation has been found to be superior in those with
surgical margins showing cancerous changes, then radiotherapy alone. Primary radiotherapy, with or without
chemotherapy, is a reasonable option for locally advanced tumours without bone involvement.

Despite the use of resection and postoperative radiotherapy, high-risk Squamous Cell Carcinoma (SCC) of the head and
neck frequently recurs in the original tumour bed. Typically, local or regional disease recurs in 30 percent of patients, and
distant metastases appear in 25 percent; the five-year survival rate is 40 percent ¥, Patients who have two or more regional
lymph nodes involved, extra-capsular spread of disease, or microscopically involved mucosal margins of resection have
particularly high rates of Local Recurrence (LR) (27 to 61 percent) and distant metastases (18 to 21 percent) and a high
risk of death (five-year survival rate, 27 to 34 percent)*® .Cooper et al *° concluded in his study that high-risk patients with
resected head and neck cancer, concurrent postoperative chemotherapy and radiotherapy significantly improve the rates
of local and regional control and DFS.

In a study conducted by Daly et al 2°, the authors found that Local-Regional Control (LRC) for SCC of the OC treated
with Intensity-Modulated Radiation Therapy (IMRT) with or without surgery remains unsatisfactory. Definitive and
postoperative IMRT have favorable toxicity profiles. A surgery-to-radiotherapy (RT) interval of < 6 weeks improves LRC.
The predominant failure pattern was local, suggesting that both improvements in target delineation and radio-sensitization
and/or dose escalation are needed.

Another study conducted by Chan et al 2%, shows nearly a third (12/38) of LR recurrences at marginal or out-of-field
following postoperative IMRT for Oral Cavity Squamous Cell Carcinoma (OCSCC). He concluded that postoperative
IMRT following gross total surgical resection requires careful and comprehensive target volume delineation and larger
volumes may be needed than the primary RT setting.

Tzu-Yu Lai et al ? retrospectively reviewed the clinical data of 150 patients with lateralized OCSCC, including carcinoma
of the buccal mucosa, gingiva and retromolar-trigone. All patients underwent radical surgery followed by postoperative
RT with or without concurrent chemotherapy. It was found that Local in-field recurrence is the most common failure
pattern in lateralized buccal-gingival cancer after postoperative RT. The infratemporal fossa is a risk area for marginal
failure and should be encompassed adequately in the postoperative RT field. Extra-capsular spread and positive or close
margin are predictors of LRC for lateralized OC. Patients exhibiting such adverse features require more aggressive
treatment.

Thavarool et al  in his retrospective study on OC concluded that node positivity is the single factor affecting recurrence
and survival. The OS and DFS is better in patients without lymph node involvement and in patients with early stage of
cancer as compared to the patients with node involvement and in advanced stages.

A study conducted by Koyfman et al 2* found that rates of disease recurrence for patients with stage 111/1V SCC-OC treated
with surgery and adjuvant (chemo) radiation therapy are high. High grade, and recurrent, tumors were at higher risk of
recurrence, while patients with margin positivity and/or Extra-Capsular Extension (ECE) were not. Intensification
strategies and improved risk stratification based on genomic profiling is needed for this patient population.

Hosni A et al 2° investigated the impact of Lymph Node Ratio (LNR), number of positive nodes/total number of excised
nodes on regional-only-failure, distant-only-failure and OS in OSCC. High LNR was associated with higher
regional-only-failure/distant-only-failure and lower OS in his retrospective review of pNO-2 OSCC-patients (1994-2012)
treated with curative-surgery with neck dissection + postoperative radiotherapy (PORT) + concurrent chemotherapy

In the present study, we investigated the pattern of failure (loco-regional/distant failure) in radically treated node positive
oral cavity cancer.

2, MATERIALS & METHODS

2.1. PATIENTS

A Retrospective study was conducted in SCI, GMC with approval from Institutional scientific and ethical committee. Data
collection was done from the hospital record. All node positive oral cavity cancer diagnosed and treated during the period
of January 2017 to December 2018 were included in the study. Inclusion — Exclusion criteria were applied (Table 1). Node
positivity was based on both clinical examination and radiological investigation [Computed Tomography (CT) Scan].

TABLE 1: INCLUSION AND EXCLUSION CRITERIA

INCLUSION CRITERIA EXCLUSION CRITERIA
o Histologically proven cases of oral cavity cancer treated | ¢ AJCC 8" Edition Stage IVC

with radical intent. Performance status (KPS < 70% or ECOG > 2)
e AJCC 8™ Edition Stage IllI- IVB Patients who failed to complete the treatment.
e Age <70 years Prior History of double primary (h/0) cancer irradiation
e Performance status (KPS > 70% or ECOG < 2) or chemotherapy
e H/o double primary cancer.
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2.2. SURGERY

All patients underwent surgery as the primary treatment. Types of surgery were based on the tumor extent. Adjuvant
treatment was administered based on the post operative histo-pathological examination report.

Radiotherapy was given with cobalt-60 machine in a 2D conventional technique to a total dose of 60 Gray (Gy) (Dose
was escalated to 66 Gy in margin positive cases). Shrinking field technique was used in all patients to spare the spinal
cord after 46 Gy. All patients were assessed weekly for radiation induced toxicity.

Concurrent chemotherapy was also administered in patients with margin positive and ECE. Administered Concurrent
chemotherapy was weekly platinum-based chemotherapy (Cisplatin/Carboplatin).

2.3. FOLLOW UP

All patients were examined weekly to monitor treatment related toxicities and general conditions. After completion of
treatment, follow up was done at the interval of 2-3 months in the outdoor department. Follow up included clinical
examination and CT scan neck.

Patient suspected of having metastatic disease on follow up were subjected to an appropriate investigation and were
managed accordingly.

2.4, STATISTICAL ANALYSIS
Statistical analysis of data was done using Statistical Packages for Social Sciences (SPSS) and Disease-Free Survival
(DFS) was calculated using Kaplan-Meier Plot Method.

3. RESULTS AND DISCUSSION

A total of 39 patients were included in the study. All patients were histologically proven case of node positive oral cavity
cancer. Surgery was performed on all patients and based on final histo-pathological report adjuvant therapy of radiotherapy
with or without concurrent chemotherapy was administered. Patient and tumour characteristics are listed in Table 2.

TABLE 2: PATIENTS AND TUMOR CHARACTERISTICS

AGE (YEARS) FREQUENCY PERCENTAGE
<45 6 15.4
>45 33 84.6
Total 39 100.0
GENDER

M 27 69.2
F 12 30.8
Total 39 100.0
RURAL/URBAN

Rural 32 82.1
Urban 7 17.9
Total 39 100.0
SUB-SITE

Buccal Mucosa 17 43.6
Gingivo-buccal Sulcus 11 28.2
Oral Tongue 7 17.9
Lower Lip 3 7.7
Floor Of Mouth 1 2.6
Total 39 100.0
PRE MORPHOLOGY

Well Differentiated Squamous Cell Carcinoma 11 8.2
(WDSCCQC) '
Moderately  Differentiated Squamous  Cell 26 66.7
Carcinoma (MDSCC) '
Poorly Differentiated Squamous Cell Carcinoma 2 51
(PDSCC) '
Total 39 100.0
STAGE

Il 18 46.2
IVA 21 53.8
Total 39 100.0

In the post operative histo-pathological report (Table 3), node positivity was found only in 33 (84.6%) patients. Out of
total 39 patients, only eleven (28.2%) patients had Extra-Capsular Extension (ECE). In two patients, there was positive
resection margin.
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TABLE 3: POST OPERATIVE CHARACTERISTICS

POST MORPHOLOGY FREQUENCY PERCENTAGE
Well Differentiated Squamous Cell Carcinoma (WDSCC) | 18 46.2
Moderately Differentiated Squamous Cell Carcinoma 19 487
(MDSCQ)

Poorly Differentiated Squamous Cell Carcinoma (PDSCC) | 2 5.1
Total 39 100.0
TUMOR SIZE

<2 5 12.8
2-4 27 69.2
>4 7 18.0
Total 39 100.0
LYMPH NODE STATUS

Positive 33 84.61
Negative 6 15.39
Total 39 100.0
MARGIN STATUS

Negative 37 94.9
Positive 2 51
Total 39 100.0
EXTRA-CAPSULAR EXTENSION

No 28 71.8
Yes 11 28.2
Total 39 100.0
RECURRENCE

Nodal 8 20.5
Local 20 51.3
Distant Metastasis 9 23.1
No Recurrence 2 5.1
Total 39 100.0

Treatment related toxicities were assessed during the treatment and on follow up. None of the patient developed > grade
2 toxicity. On further follow up, 20 (51.3%) patients developed local recurrence (In field recurrence), 8 (20.5%) patients
developed only neck node recurrence and 9 (23.1%) patients developed distance metastasis to lung. Only two (5.1%)
patients were disease free at the time of analysis.

Further, follow up data showed that median DFS was 27 months only [Standard Error (SE) =8.037, Confidence Interval
(CI)=11.247 — 42.753]. Kaplan — Meier plot of DFS is shown in Figure 1. From the figure 1, we can conclude that the rate
of survival is following a decreasing trend.
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Figure-1: Kaplan-Meier Plot of Disease-Free Survival (DFS)
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3.1. INTERPRETATION (FIGURE-1)

Here, N (Total Cases) 39

N of Events (Dead) 13
Censored N (Alive & Loss to Follow Up) 26(66.7%)
MEAN

Estimates (in months) 23.858
Standard Error 2.84
Interval (Lower Bound) 18.291
Interval (Upper Bound) 29.424
MEDIAN

Estimates (in months) 27
Standard Error 8.037
Interval (Lower Bound) 11.247
Interval (Upper Bound) 42.753

Here, Median DFS=27, from the figure, we can conclude that the rate of Survival is following a decreasing trend.

In the present study, we evaluated the clinical outcomes and recurrence pattern of radically treated node positive oral
cavity cancer. The present data showed a high LR including neck nodal recurrence with modest median DFS of 27 months.
There is paucity of data regarding pattern of failure in oral cavity cancers. In a respective analysis of 150 patients with
lateralized OCSCC, including carcinoma of the buccal mucosa, gingiva and retromolar trigone, author concluded that
Local in-field recurrence is the most common failure pattern in lateralized bucco-gingival cancer after postoperative RT
[22]. Extra-capsular spread and positive or close margin are predictors of LRC for lateralized OC. Another recent study
[26] evaluating pattern of failure in oral cavity cancer showed poorer OS (86.6% vs. 68.6%; p = 0.015) and DFS (86.5%
vs. 74.9%; p = 0.01) with pathological positive node.

In the current study also 51.3% patients developed local recurrence i.e. in field recurrence. This indicates the high Loco-
Regional Failure (LRF) rate in oral cavity cancer treated with surgery followed by adjuvant therapy. Median DFS of 27
months indicates that almost all patients failed at either loco-regional or distant site. Node positivity at diagnosis in oral
cavity cancer has poor prognosis. Post-operative ECE and positive margin is another important prognostic marker in
survival of these patients. This study was retrospective in nature.

4. CONCLUSIONS

The likelihood of recurrence is significant in locally advanced oral cavity cancer, particularly when nodes were positive
at diagnosis. The median disease-free survival (DFS) in our study was just 27 months. More intensive treatment is
necessary in order to increase the overall survival (OS) and DFS.

However, prospective study with large sample size may be required to validate the current study conclusion.
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