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Abstract: Head and neck cancers (HNCs) represent a serious global health issue, it is estimated that
more than 1.4 million new cases of HNC, which include cancers that originate in oral or nasal cavity,
nasopharynx, oro-pharynx, hypopharynx, larynx or thyroid gland. The term ‘Oral Cancer’ is used to
describe any malignancy that arises from oral tissues and accounts for the largest percentage of
malignant head and neck tumours. Oral squamous cell carcinoma in maxilla is quite rare, one of the
main positive prognostic factors is the abscence of metastatic cervical lymph node. This study observed
the cervical level and pattern of lymph node metastasis from maxillary gingivo buccal sulcus and palatal
mucosa in oral squamous cell carcinoma. Analytical cross sectional study was conducted in the
Department of Oral & Maxillofacial surgery, Dhaka Dental College Hospital. Histologically confirmed
squamous cell carcinoma of maxilla treated with neck dissection (Previously untreated patients) and
who were tumour size T1-T4, Lymph node involvement cNO/cN+ (clinically and with sonographic
examination). All the findings were included in data collection sheet which were then be analyzed and
result were prepared. After collection, data editing and clearing were done manually and prepared for
data entry and analysis by using SPSS (statistical package for social science) version 26. After analysis of
data it was presented in the form of tables with interpretation. Out of 50 SCC patients, majority of the
study patients belonged to the age group of > 61 years (34%) followed by the age group 41- 50 years
(30%), 51 — 60 years (30%) and < 40 years (6%). The mean age * SD: 56.02 + 10.63 and the age range
from 35 year to 80 year. Male female ratio was 1:1. Maximum (42%) of the lesions located in the gingiva
buccal sulcus (GBS) followed by GBS + palatal mucosa (34%) and palatal mucosa (12%).
Ultrasonographically negative lymph nodes were confirmed by histological examination where 12.90%
become positive and 87.10% become negative. Oral squamous cell carcinoma of gingivobuccal sulcus,
alveolar mucosa and palatal mucosa of maxilla needs prophylactic neck dissection in case of NO neck.
Most of the cases of anterior maxilla metastasis to jugulodigastric lymph nodes. Ultrasonograph of neck
is not only non-invasive investigation, but also needs MRI for proper evaluation.
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1. INTRODUCTION

Head and neck cancers (HNCs) represent a serious global health issue. It is estimated that there were
more than 1.4 million new cases of HNC, which include cancers that originate in oral or nasal cavity,
nasopharynx, oro-pharynx, hypopharynx, larynx or thyroid gland [1]. The term ‘Oral Cancer’ is used to
describe any malignancy that arises from oral tissues and accounts for the largest percentage of
malignant head and neck tumours. Globally, oral cancer is the sixth most common cancer [2,3]. It is a

Vol. 3 No. 08 (2024): Dinkum Journal of Medical Innovations © 2024 The Author(s)



571

major health problem in the Indian sub-continent [4]. The majority (84-97%) of oral malignancies are
SCCs. It accounts for 90% of oral cancer in Bangladesh [5]. It is an age related disease and 60% of the
patients are over the age of 40 years [6]. Due to lack of pain, OSCC and its precursor lesions are often
discovered late or as an incidental finding within the context of a routine (medical) examination [7]. The
time of diagnosis, however, significantly influences the prognosis and essentially determines the
success of potential therapy. A delayed diagnosis of more than four weeks has a significant influence
on the prognosis [8]. In addition to the time of diagnosis and consequently the size of the tumour, the
presence of lymph node metastasis in the neck in terms of locoregional spread is the most important
prognostic indicator [9]. Cervical lymph node metastases in OSCC, which account for more than 90% of
oral malignancies, are common [10]. Lymphatic metastases most often occur in level | and Il [11,12].
The high incidence of occult cervical lymph node metastasis of approximately 25% in a clinical NO case
situation underscores the clinical significance and the resulting therapeutic difficulties [13,14,15]. The
lymphatic drainage of maxilla is generally predictable and flows via two routes: a) via the submandibular
nodal group and then to superior jugular chain or b) via the retropharyngeal plexus and again on to the
superior jugular chain. Some recent studies indicate the metastatic risk in maxillary gingival SCC is much
higher than expected, and suggest that elective neck dissection (END) should be recommended in
patients with cNO [16].Although factual data for metastasis of SCC of the tongue/ floor of the mouth
and the benefits of prophylactic neck dissection have been published [17,18], there are only a few
studies concerning the behavior of cervical metastases (CM) of SCC of the maxilla with a reported
incidence ranging from 0.5% to 5.0% [19,20]. Upper gingival-buccal cancers (UGBCs) are biologically
more aggressive than lower gingival-buccal cancers, which have a comparatively better disease-free
survival even in advanced stages [21]. The aggressive behavior is possibly because of late presentation
of UGBC and early invasion of the infratemporal fossa [22]. But it is striking that the incidence of cervical
lymph node metastasis from cancer of the maxilla is significant [23,24]. In the context of Head and Neck
Squamous Cell Carcinoma (HNSCC), intratumoral and peritumoral lymphangiogenesis has been
correlated with lymph node metastasis [25]. The exact role of the regional lymph node system in the
spread of HNSCC has yet to be fully defined, although it is established that they are not simple
mechanical barriers, but are involved in conferring anti-tumour immunity, primarily through cytotoxic
T-lymphocytes [26]. Prognosis of patients with maxillary GBS & palatal mucosal squamous cell
carcinoma is difficult to predict, despite the diagnosis and therapeutic progress in the field of oncology.
Even now, half of the patients afflicted, will die within the first two years of diagnosis [27]. There are
various factors that influence prognosis, such as, patient factors (age, sex etc.) and tumour factors (site,
size, histopathological grade and metastasis). Among all factors the development of lymphatic
metastasis is considered as the single most important factor influencing the outcome of the patient
with OSCC. The five-year survival rate of patients with squamous cell carcinoma of the upper digestive
tract is reduced by almost 50% with the development of cervical metastasis [27]. The number, size, and
location of positive cervical lymph nodes define the N stage for HNSCC and provide important
information regarding prognosis and selection of treatment [28]. The number of cervical lymph nodes
histologically positive for SCC provides one of the simplest, and perhaps most important, prognostic
markers in head and neck cancer [28]. Lymph node number exhibit a strong dose—response correlation
with distant metastasis and survival [29].0n the other hand, extra nodal extension (ENE) occurs in
roughly 60% of patients with positive cervical nodes and is of paramount importance in predicting
patient outcomes. So the presence of ENE also increases the risk of distant metastatic disease [30]. In
addition, it is a significant predictor of poor disease-free, cause- specific, and overall survival [31]. The
presence of ENE conferred the highest risk of death, resulting in a sixfold increased risk of death when
compared with node-negative patients. In contrast, patients with positive nodes but no ENE
experienced a threefold increased risk of death [32].The presence of nodal metastasis independently
decreased 5-year survival by more than 50% and nearly doubled the rate of distant metastasis [32]. As
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the high incidence rate of cervical metastasis in squamous cell carcinoma of the oral cavity is a strong
argument in favour of an elective treatment of the ipsilateral side of the neck, no consensus has yet
been reached on the need for contralateral neck dissection or radiotherapy. Implications of such
treatment on the contralateral side include the advantage of treating subclinical disease on one hand,
but on the other hand, as they have a poor prognosis, treatment may lead to a significant increase in
morbidity and even mortality without improvement [33,34]. Squamous cell carcinomas of anterior two-
third of hard palate, maxillary gingivaland maxillary alveolous are rare relative to other oral subsites.
Regional metastatic rates and survival benefit demonstrate the value of selective neck dissection over
a wait-and-watch approach for maxillary squamous cell carcinomas. So, the results of this study will
help us to establish a correlation between tumour staging and lymphnode metastasis and guide the
neck dissection for lesions involving maxilla. The aim of this study is to assess the level and pattern of
cervical lymph node metastasis in maxillary squamous cell carcinoma both clinically before surgery and
histopathologically after surgical intervention. It will help us to find out the relationship between
tumour staging and lymph node metastasis and guide the neck dissection for lesions involving maxillary
GBS& palatal mucosa.

2. MATERIALS & METHODS

This is a Descriptive cross-sectional study, performed at the Department of Oral and Makxillofacial
Surgery in Dhaka Dental College and Hospital, Mirpur-14, Dhaka, Bangladesh. Sample size of this study
was estimated using the following statistical formula:

n=2’pq/d?
Where,
n = the desired sample size.

z = the standard normal distribution, which is 1.96 at 5% level of significance which corresponds to 95%
confidence level.

p (prevalence ) =5% ( p = 0.05 ) of oral squamous cell carcinoma patient in maxilla
q=(1-p)=(1-0.05)

d =0.05 which is the degree of accuracy or precision level which is set at 5% of p.
Using above formula the expected sample size:
n=(1.96)°x0.05(1-0.05)/(0.05)%=72.9904

So the estimated sample size was 73.

Though it is one year study time, so sample size 50 was convenient, patients who admitted in the
Department of Oral & Maxillofacial Surgery, Dhaka Dental College Hospital, as a diagnosed case of oral
squamous cell carcinoma of maxilla clinically & histologically was included in the study. Each maxillary
bone has the shape of a pyramid, it’s base adjacent to the nasal cavity, apex being the zygomatic process
and it’s body constituting the maxillary sinus. The maxilla connects with surrounding facial structures
through four processes: alveolar, frontal, zygomatic and palatine. It articulates superiorly with the
frontal bone, the zygomatic bone laterally, palatine bone posteriorly and with the upper teeth through
the alveolar process inferiorly. Anteriorly, it forms the inferior and lateral borders of the pyriform
aperture and articulates with the nasal bones medially at the anterior border of the frontal process.
Metastasis is the process whereby primary malignant tumour spreads to form secondary tumour at a
distant site discontinuous with the primary tumour. The TNM system for describing the anatomical
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extent of head and neck cancer is based on the assessment of three components, namely T, the extent
of the primary tumour, N, the presence or absence and extent of regional lymph-node metastases and
M, the presence or absence of distant metastasis. Two classifications have been described for each
head and neck site i.e. cTNM that is evidence acquired before primary treatment and based on
information available prior to first definitive treatment. pTNM that is based on evidence acquired
before treatment, supplemented or modified by additional information acquired either surgically or
pathologically. There are four distinct growth patterns, Initial cancerous deposits in the sub capsular
sinus, resulting in replacement of the architecture of the node before extra-capsular spread. Extensive
infiltration of metastatic deposits into the lymphatic sinuses, leaving the germinal centers and
trabecular intact. Deposition of a malignant embolus within the subcapsular sinus with simultaneous
arrest of tumour within capsular or juxtacapsularlymphatics. Capsular or juxtacapsular emboli growth
with no intranodal cancer.

3. RESULTS & DISCUSSIONS

Figure 01 shows, 50% (25) are male and 50% (25) are female. The male & female ratio is 1:1

Sex

W kale
® Female

Figure 01: Distribution of the patients according to sex. (n=50)

Table 01: Distribution of the patients according to age.

Variables Frequency Percentage (%)

Agein group (year)

<40 3 6
41 -50 15 30
51-60 15 30
261 17 34
Total 50 100

Mean age + SD: 56.02 + 10.63
Age range: 35 year to 80 year.

Majority of the study patients belongs to the age group of > 61 years (34%) followed by the age group
41- 50 years (30), 51 — 60 years (30%) and < 40 years (6%). The mean age = SD: 56.02 + 10.63 and the
age range from 35 year to 80 year.
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Figure 02: Distribution of the patients according to site (n=50)

The distribution of the patients according to site. Among 50 patients, maximum (42%) of the lesions
located in the gingiva buccal sulcus (GBS) followed by GBS + palatal mucosa (34%) and palatal mucosa
(12%). Bucco alveolar mucosa and GBS + buccal mucosa affect with the same frequency (6%).
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Grade |

Grade Il

Grade |11

Figure 03: Histologic types of primary lesions (Conventional grading) (n=50)

Grade Il lesions are the most prevalent in the study patiens (48%). 42% and 10% of the lesions are the
Grade | and Grade Il respectively in the conventional grading system.
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Figure 04: Distribution of the patients according to TNM staging (n=50).

Most of the cases are in Stage lll (40%) followed by Stage IV A (32%), Stage Il (20%) and Stage | (8%)
according to TNM Staging system.

Table 02: Association between clinical staging and pathological staging of lymph node(n=50)

Clinical stagingPathological staging of lymph node Total
of lymph
0 N1 N2A N2B N2C

Node
No 12 (80%) 3 (20%) 0 0 0 15 (10%)
N1 17 (68%) 5 (20%) 0 3 (12%) 0 25 (100%)
N2A 1 1(33.33%) 0 1(33.33%) 0 3 (100%)

(33.33%)
N28B 0 1(20%) |2 (40%) 2 (40%) 0 5 (100%)
N2C 2 (100%) 0 0 0 0 2 (100%)
Total 32 (64%) 10 (20%) 2 (4%) 6 (12%) 0 50 (100%)

The cross tabulation between clinical staging of lymph nodes and pathological staging of lymph nodes.

Clinically suspected No case was confirmed by histological examination where 20% become N1.Among
25 clinically suspected N4 cases are confirmed hy histological examination where 68% become No, 20%

N1 and 12% NZB
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Table 03: Relationship between Ultrasonographic finding and histological finding of lymph node (n=50)

Ultrasonographic Histological finding of lymph node Total
finding of lymph node  |Positive Negative

Positive 13 (68.42%) 6 (31.58%) 19 (100%)
Negative 4 (12.90%) 27 (87.10%) 31 (100%)
Total 17 (34%) 33 (66%) 50 (100%)

Table 03 shows cross relationship between ultrasonographic finding of lymph node and histological
finding of lymph node. Ultrasonographically positive lymph nodes were confirmed by histological
examination where 68.42% become positive and 31.58% become negative. Ultrasonographically
negative lymph nodes were confirmed by histological examination where 12.90% become positive and
87.10% become negative.

Table 04: Relationship between Ultrasonographic finding and histological finding of lymph node (n=50)

Ultrasonographic Histological finding of lymph node Total
finding of ymph node  |Positive Negative

Positive 13 (68.42%) 6 (31.58%) 19 (100%)
Negative 4 (12.90%) 27 (87.10%) 31 (100%)
Total 17 (34%) 33 (66%) 50 (100%)

Table 04 shows cross relationship between ultrasonographic finding of lymph node and histological
finding of lymph node. Ultrasonographically positive lymph nodes were confirmed by histological
examination where 68.42% become positive and 31.58% become negative. Ultrasonographically
negative lymph nodes were confirmed by histological examination where 12.90% become positive and
87.10% become negative. The sensitivity, specificity, positive predictive value, negative predictive value
& Accuracy of Ultrasonographic technique for determining metastatic cervical lymph node were
76.47%, 81.82%, 68.42%, 87.10% and 80% respectively.

Table 05: Relationship between primary site of OSCC of maxilla & histopathological cervical level of LN
metastasis.

Level of LN Primary Site
Submandibular LN Palatal GBS 07 (14%) | GBS+ Buccal+ Buccal+ GBS
Mucosa Palatal Alveolor+ GBS | 01 (2%)
(-) Mucosa 02 (4%)
06 (12%)
Jugulodigastric LN Palatal
Mucosa | 02 (4%) (-) (-) (-)
(-)

Total 36% LN metastasis according to histopathological report. Among them, 14% in lelvel Ib from GBS,
4% in lla from GBS, 12% in Ib from GBS & palatal mucosa, 4% in Ib buccal, alveolor mucosa & GBS, 2%
in Ib from buccal & GBS.
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4. DISCUSSION

The presence of metastatic cervical lymph nodes is very important with regard to patient prognosis and
treatment planning. The cervical lymph nodes should be suggested as metastatic in patients with
primary carcinoma of the head and neck and treated accordingly. However, this does not mean that
every palpable lymph node is metastatic; it may be a reactive lymph node. On the other hand, there
may be positive lymph nodes pathologically, even though there is no palpable lymph node. The
presence of cervical lymph node metastasis in oral squamous cell carcinoma often also changes the
extent of surgical treatment or radiotherapy and chemotherapy [4].The LN drainage of the maxillary
alveolus, GBS and hand palate is generally predictable & flows via two routes: via the submandibular
nodal group (Ib) & then to the sup. jugular chain (lla) or via the retro- pharyngeal plexus (Vlla) and again
on to the sup. jugular chain [15]. In the study [10], total metastatic rate was 34% in 100 cases; whereas
in our study, it is 36% in 50 cases. Our study is dissimilar with this study, in another study, [21] showed
37.9% LN metastasis in OSCC arising from the upper oral cavity among 66 patients. Our study is much
of a muchness with this study. In the study [32] positive LNS were mostly detected at levels I-1ll and it
is almost same in our study which is shown in table above. There was no significant difference in
metastatic rate between primary sites of maxillary gingiva and anterior part of hard palate [11]. Tumour
involving the gingivo-buccal sulcus presented a significantly higher risk of metastasis in the study [29].
In our study, it is about 34%. cervical LN metastasis in OSCC of maxilla where GBS involvement is about
14%. In our study, second common site of LN metastasis in maxillary SCC is GBS with anterior part of
hard palate. A study showed skip metastasis was seen in 4.31% cases jugulodigastric nodes from
maxillary SCC whereas our study, we've found 4% jugulodigastrie LN metastasis from GBS of maxilla. It
is well known that palpation is an inaccurate technique to stage cancer in the neck [16]. The drawback
of palpation method for evaluating neck lymph node is that it is a subjective method and is totally
operator and experience dependent. It can be competitive with other investigation modalities if the
skill can be improved by repeated examinations of neck. Examination of cervical nodes should be done
systemically. Knowledge of grouping and location of cervical lymph nodes is necessary. For Sub
maxillary and Sub mental nodes: Roll the fingers against inner surface of Mandible with patient's head
gently tilted towards one side. Deep cervical lymph nodes should be palpated, one side at a time [24].
Gently bend the patient's head forward and roll your fingers over the deeper muscles along the carotid
arteries. For palpation of preauricular nodes, roll your finger in front of the ear, against the maxilla. In
the study [15], sensitivity, specificity, positive predictive value, negative predictive value & accuracy of
palpation method for determining metastatic cervical lymph node were 64%, 85%, 78%, 74% and 75%.
In a study sensitivity, specificity, positive predictive value, negative predictive value & accuracy of
palpation method for determining metastatic cervical lymph node were 75.6%, 60%, 88.6%, 37.5% and
72.5% [31]. Our study result is comparable to the study result [24], the comparison proves that the
sensitivity value and the negative predicitive value was almost same with the study result respectively,
though there were some dissimilarity exists in other values. In my study palpation method showed high
sensitivity (83.33%) and negative predictive value (80%) which has limited clinical value as probably
many metastatic lymph nodes were palpable. The sensitivity would have been lower if the study was
limited to N, neck population [33]. Sonographic criteria, such as nodal size and configuration ofthe
lesion, and Doppler Sonographic criteria have been studied extensively for their value to differentiate
between benign and malignant lymphatic disease in the neck. The minimal axial diameter appears to
be the most accurate size criterion, compared to the maximal axial diameter and the longitudinal
diameter. Regarding the aspect of lymph nodes on sonograms, the echogenic hilus appears to be a
reliable parameter. The configuration (shape) of the node might be important, but some authors doubt
its value. Following the above criteria the patients were evaluated with a high- resolution sonography
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machine with use of color and power Doppler. After clinical and Sonographic evaluation the subjects
were treated by neck dissection and evaluated by histopathological examinations [34].

5. CONCLUSIONS

Lymphatic metastasis effects on prognosis, decision making for treatment plan. The presence of cervical
lymph node metastasis in oral squamous cell carcinoma often also changes the extent of surgical
treatment or radiotherapy and chemotherapy. Performing neck dissection in NO neck of maxillary
carcinoma prevents recurrence rate. This study revealed that maximum SCC patients (48%) were
moderately differentiated and most of the cases were in Stage Ill (40%) according to TNM staging.
Ultrasonographically positive lymph nodes were confirmed by histological examination where 68.42%
become positive and 31.58% become negative. Ultrasonographically negative lymph nodes were
confirmed by histological examination where 12.90% become positive and 87.10% become negative.
USG is operator and skill dependent so it was an important drawback of this technique. Lymphatic
metastasis is common in neck region for oral SCC of maxillary GBS, alveolar and anterior two-third of
hard palate. Early diagnosis with proper evaluation of oral SCC is necessary for good prognosis of the
disease. Neck dissection is must as prophylactic management in case of maxillary SCC. High resolution
Doppler sonography might be an adjunct tool in diagnosing metastatic nodes in oral SCC patients. USG
is not only the non-invasive tool but also need to do MRI for neck evaluation. More studies are needed
to analyze in detail the distribution delays among patients. Routine examination of the oral cavity by
dental practitioners and other health care providers helps in the early detection of premalignant and
malignant oral disease. General practitioners including dentists can play a significant role in
disseminating information regarding oral cancer. The government and non-government organization
(NGO) should take necessary steps to increase the awareness among the people of Bangladesh by
arranging various programs.
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