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ABSTRACT

“Pattern of cervical lymph node metastasis and itsassociation with clinico-
pathological variables in primary mandibular gingivo-buccal sulcus squamous

cell carcinoma”

Background: Squamous cell carcinoma (SCC) of mandibular Gimguccal
Complex (GBC) or “Indian Oral Cancer,” is a distirmancer of oral cavity in the
Indian subcontinent. Cervical lymph node metastg§i¢NM) is a validated
prognostic factor in mandibular GBC-SCC like oteabsites of oral SCC. CLNM in
oral SCC is known to occur in a foreseeable manneojving mainly level I, level 1l
and to lesser extent level Ill nodes unlike tongudloor-mouth SCC wherein, the
CLNM tends to be extensive. The available guidalifr neck dissection (ND) in
node-positive necks for oral SCC are based on westadies, which comprise more
of tongue and floor-mouth SCC and lack patientwiiandibular GBC-SCC. Also,
the literature about accurate nodal staging indndyatients with mandibular GBC-
SCC is scanty with regards to adequacy of lymphesaow be harvested following
ND. Furthermore, the extent of CLNM in advanced &@C is influenced by clinico-
pathological factors that have to be identified fisk stratification with regards to
decision making on the extent of ND in patientdwatandibular GBC-SCC. This will
help surgeons to practice oncologically safe ND patients with high risk of
extensive CLNM and contrarily to perform limitedtert ND in low risk patients,

thus avoiding morbidities related to comprehensize

Aim and Objectives: To study the metastatic involvement of cervigahph-nodes
(CLNs) at various levels in the neck from primanamdibular GBC-SCC and

guantify the number of lymph-nodes harvested framgrehensive ND. To study the
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contribution of clinico-pathological factors like-Size, histological differentiation
(HD), infiltration of bone by the tumor, lympho-vagar tumor emboli (LVE) and

perineural Invasion (PNI) in CLNM.

Methodology: Prospective observational study was conducted Onhb3pital-based
patients with biopsy-confirmed, unilateral prima®CC of mandibular GBC. The
patients presenting with operable, classical pymmaandibular GBC-SCC, without
any previous treatments, requiring level | to leVehodal clearance were included.
Also, the patients requiring pectoralis major mymameous (PMMC) flap
reconstruction at the primary site were includethia study. The need for sacrificing
sternocleidomastoid muscle to facilitate inset BINFC flap in these patients enabled
us to study involvement of lymph-nodes at all teeels in the neck due to primary
mandibular GBC-SCC. The patients’ Clinical detdike clinical presentation, tumor
extent, bone infiltration, AJCC 2009 clinical stagend pathological details like
histologic differentiation (HD) on biopsy, bone asion, LVE, PNI, number of nodes
per level, number of metastatic nodes and extratdapspread (ECS) were noted. T-
size and gross tumor thickness (GTT) were measimedoperatively after tumor
resection. The protocol for grossing was based lm Royal College of Pathologists,
Standards and datasets for reporting head and cemwmsers (December 2017
Statistical Analysis: descriptive analysis, Chi-square test, logistigreesion and

Receiver Operating Characteristic (ROC) curve wsed for statistical analysis.

Results: Totally 3046 lymph-nodes were harvested and stuoliel30 patients. On
multivariate analysis, infiltration of masticatguexe, intra-operative T-size and GTT
>1cm were significantly associated with multi-lev@LNM including level IV and
level V. CLNM involving level IV and level V was sa in only 15 (11%) cases and

that involving tail parotid nodes was seen in 18%) cases. Average number of
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CLNs harvested by comprehensive ND in our patiesits primary mandibular GBC-

SCC was 23.615:15 and ranged from 14-37.

Conclusion: Level IB is common site of CLNM. Comprehensive ével I-level V)

yields an average of 23 nodes in Indian patients piimary mandibular GBC-SCC.
GTT of over 1cm, locally advanced T-stage and tidilon of masticator space are
significant predictors of multi-level CLNM in patiés with primary mandibular GBC-
SCC. The prevalence of nodal metastasis at leveleél V and tail parotid nodes is
approximately 11% even in clinically node-positimecks in primary mandibular
GBC-SCC. When the tumor is not locally advancedSEECnegative and GTT <lcm
these levels of CLNs may not be dissected during Rither studies with higher

number of patients are required to validate theifigs of this study.
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I ntroduction

INTRODUCTION

Carcinoma of lip and oral cavity is third largesancer in the Indian
subcontinent, with approximately 200,000 (10.4%) reases diagnosed in the year
2018 as per the GLOBOCAN ddtdt is the second largest cancer in males in India
that affected over 92,000 male population in thary2018. The high prevalence of
risk factors like chewing tobacco and /or betul, amoking or betel-quid chewing
and consumption of alcohol in the Indian populatamtributes to higher incidence
of oral cancer’

Among the various sub-sites of oral cavity, thectama of Gingivo-buccal
complex (GBC) forms a distinguished subsite thaffected by oral squamous cell
carcinoma (SCC) in India and some parts of Asia tduabuse of chewable tobacco
products, arecanut and betel giifdPlacement of the tobacco products or betel quid
in the mandibular buccal sulcus by tobacco abusgssshown to promote this type of

cancer. Therefore, this type of cancer is populanigwn as “Indian Oral Cancef:”

Anatomically, the mandibular GBC is a distinct aieaoral cavity that is
bounded laterally by buccal mucosa, mandibular &lusualcus and oral-commissure
anteriorly® Posteriorly there is retro-molar triangle and ygermandibular raphe and
superiorly the upper buccal sulcus. On the medil@ ghe buccal gingiva of mandible
and mandibular dento-alveolar complex are pré§ehbtograph 3). SCC arising in
this region can involve buccal mucosa and retroamtyiangle to variable depths, at
times infiltrating into the overlying buccinator sele and skin of the cheek, can
extend to upper buccal sulcus superiorly and td-armmissure anteriorfy ’
(Photograph 4A and 4B). The tumor can infiltrate bone at the medialtdeadveolar

complex of the mandible, depending on dentulousdantulous status and integrity
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I ntroduction

of periosteum of the mandibl®lfotograph 5A and 5B). Posteriorly the tumor can
infiltrate into masticatory muscles, especially seer or medial pterygoid resulting

in trismus® ° (Photograph 6A and 6B)

The lymph from GBC drains primarily into the subrddoular and submental
group of lymph- nodes, followed by the lymph-nogessent in the uppermost region
of the internal jugular vein which are called “Jlaydiagastric’ node§’ These
lymph-nodes are closely associated with spinal ssmrg nerve (eleventh cranial

nerve) and are labelled as level Il node gréup.

In comparison to Western data with regards to thésubsite of SCC, the oral
tongue, floor-mouth and oropharynx are more commuansites of oral SCC in the
West.'®*The buccal or mandibular GBC-SCC account for teas 10% in the West
whereas, they are found to be five-folds highemitia, accounting for over 5098,
The mandibular GBC-SCC is even common in Indian ignamts to various parts of

the world**>?’

Like SCC affecting other subsites of oral cavityervical lymph-node
metastasis (CLNM) is a most important and relidhtdor that determines prognosis
in these patient§: '8 The presence of CLNM is known to reduce the saivio less
than 50% in patients with oral cancer. Therefoissettion of lymph-nodes forms a
fundamental aspect in the absolute managemenabBS&C®1° The neck dissection
(ND) essentially involves surgical removal of lympbdes affected or at risk of being
affected by metastatic dise#88” The CLNM in oral SCC is known to occur in
foreseeable manner as shown by previous studiesasnaften known to involve
level | and level Il nodes followed by level-1ll des.??° However, when large scale

studies comprising of isolated buccal or mandibu@BC-SCC patients are
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considered, the CLNM in these cases is found tamowdth a similar predictability,
affecting levels | and 1l commonly (40%-100%), widvel Il being affected in less
than 8% cases and level IV and V being the ledsctfd (less than 3%)2° The

CLNM by-passing the levels | or Il to affect levelsV which is commonly seen in
tongue and floor-mouth SCC due to their closer pnidy to lymphatics, rarely

occurs in GBC or buccal SC¢.28

The regional recurrence in mandibular GBC-SCC ievkm to occur in the
range of 7.5-20% after comprehensive therapy, wisiddss in comparison to tongue
or floor- mouth SCC. Also, the SCC of oral tongudloor mouth are known to have
higher prevalence of occult CLNM and can commoniyolve nodal levels at level
to level IV/?%?° On the contrary, mandibular GBC-SCC has a tendémayause
local tissue destruction and higher incidence eltianetastasis over 25% are seen in
patients presenting with locally advanced st&y€° Additionally, the occult CLNM

in mandibular GBC-SCC is often confined to levaht level Ill lymph nodes.

The current guidelines in decision making for ND patients with node-
positive necks are derived from Western literattgich, unlike Indian patient’s
scenario, are based on patients with tongue ama-flmuth SCC. Most of the
Western studies have grouped all oral subsites orie major group without
demarcating a specific and single anatomical teyritTherefore, the application of
ND concept that is based on unspecified oral segit that proposed for tongue or
floor mouth SCC cannot be extrapolated to Indiaal @ancer. Also, the number of
lymph-nodes that have to be harvested following MND Indian patients with

mandibular GBC-SCC for accurate nodal staging lea&embeen established so far,
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although this is well established for the cancérstamach, colo-rectum, oesophagus,

and breast3*

The possibility of distinct CLNM in Indian patientsith GBC- SCC needs to
be thoroughly studied to provide guidelines for ifiodtions in the ND procedures,

in order to practice oncologically safe surgeryhwéss morbid outcomes.

Several clinico-pathological factors contributeCioNM and predict prognosis
in patient with oral SCC. These include histoloditferentiation, tumor thickness,
tumor size, lympho-vascular invasion, peri-neupkad and extra-capsular spread of
tumor in neck nod& *® Studying the association of these factors in ntardir GBC-
SCC with CLNM is of paramount importance in orderdrrive at a consensus on
identification of high-risk patients that requirggaessive ND and adjuvant therapy
for optimizing disease control. On the contrarytigras with absence of high risks
factors for CLNM can benefit by undergoing less bidisurgery and better quality of

life (QoL).

Although, intra-operative frozen section can heipdetermining the node-
positivity and ND can be modified based on the drozeport, this facility is not
widely available, requires advanced equipment aqertise and increases treatment
cost to the patient. Therefore, a frugal method that intraoperativelyidgs the
surgeon in decision making on extent of ND in patewith mandibular GBC- SCC,
based on reliable clinical parameters is much rédealeveloping countries, given

the large volume of patients and paucity of experti
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This study was designed solely on patients diaghos#th lateralized
mandibular GBC-SCC, to assess the extent of CLNNhé@se patients, establish the
lymph node yield (LNY) and optimal count of lymploaes to be harvested for
adequacy of nodal staging. This study also evasu#te association of clinico-
pathological factors namely histological differatitbn (HD), gross tumor thickness
(GTT), tumor size, lympho-vascular emboli (LVE) apdri-neural invasion (PNI)

with CLNM in these patients.
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REVIEW OF LITERATURE

The lymph, lymph-vessels including capillaries, pm nodes, diffuse
lymphoid tissues in addition to major lymphoid angaand bone marrow form the

lymphatic systent.

The tissue fluid left behind by the venous systeroarried into circulation by
lymphatic vessels and the lymph-nodes come in lariviee lymphatic vessels before

the lymph is deposited into the venous circulatidn.

Lymph-nodes are rounded, nodule like structuresnoiovered by a capsule
and have smooth outer surface. The inner surfdéerslfrom the outer surface, in
that it has an indentation which is called hilunhisThilum forms an area where the
lymphatic vessels either pass into or leave thephamode. Normally the size of
lymph-nodes when they are not challenged by antinades from 2 mm to 20 mm.

39 A schematic pictureFfgure 1) depicts the structure of a normal lymph node.

Normally, when a cut section of lymph-node is glpsxamined, it shows
densely accumulated whitish material which is fadnaeie to collection of lymphoid
tissue’® On microscopic examination using light microscoghe lymph-node shows
lymphatic lobules and lymph filled sinuses covebyda true capsule which is made
of collagen and elastin. Apart from this, threetidig areas can be appreciated in a
lymph-node namely: outer cortical areas that is;eB-rich zone, area around the
outer cortex, that is para-cortical area whichide m T-cells and lastly the medullary
area that has sinust4® The connective tissue of the capsule also foratsetulae in

the lymph-nodes. The outflowing lymph normally masre lymphocytes.
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The supporting structure within a lymph-node is posed of networking
elastin and reticular fibres, in addition to leugtes with predominant lymphocyt&s.
“The lymphocytes are closely packed similar to ¢t in the cortex. This
supporting system is called reticular network, mhpermits transfer of material and
blood through endothelial venules, provides facttws growth, activation and
maturity of cells apart from provision of surfacg fadhesion of immune cellg*3
The number and content of follicles depend on tte&ity of antigenic influence. In
response to presence of an antigen, a germinagrcean form. A track like structure
lined with endothelial cells and supporting fibeticular cells which transfers lymph
is called lymph sinu& There are two such distinct sinuses: cortical siamd
medullary sinus. These sinuses are interconnettexldgh trabeculae. The lymph
after flowing through the medullary sinuses, draitte efferent vessel&® The hilum

is concave surface on the lymph-node and it hasively thick reticular structure that

attaches it to efferent channel. The lymph exiéslyimph-node from this channét.
Cortex:

The flow of lymph occurs in a lymph-node in an atgdenanner, starting from
the subcapsular sinuses to trabecular sinuseshingamedullary sinuses. The most
peripheral region of the cortex shows the preserfidellicles that are dominated by
B-lymphocytes? These follicles are sensitive to an antigenic linsind form
germinal centers in response to antigens. The nmostr region of the cortex is
dominated by T-lymphocytes. Apart from this, thelj¥mphocytes are predominant
cells in a region known as para-cortical area. ¢éks like dendritic cells are also

seen heré?
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Medulla:

The main components of the medullary region incltiie medullary cords
and medullary sinuses. The cord like arrangemehtrophatic cells contains plasma
cells, B-lymphocytes and macrophadésn contrast to the medullary cords, the
medullary sinuses show spatial arrangement andairorgpecialized cells called
histiocytes (stagnant macrophages) and reticulds. c&he other components in the
medulla include vascular structures, cordal andssiidal structures and antibodies

involved in secretion of plasma ceffs!*
Shape and size of lymph-node in Humans:

The Lymph-nodes are fabiform in shape and theie sian vary from few
millimeters to 2 cm in lengtH: The size of a lymph-node increases in response to
inflammatory conditions, malignant disorders oretions that affect the region of
drainage. The discrepancy resulting from intendifiegress of lymphocytes into a
lymph-node from blood and decreased exit fromntresponse to inflammation is
known to cause lymph-node enlargenférithe increased activity and multiplication
of lymphocytes can also contribute to enlargeméntymph-node. At times an

enlarged lymph-node may fail to regress in sizeraftfection subsides.
Circulation of lymph:

The pathway of circulation of the lymph begins frdmentry into the lymph-
node from afferent vessels to reach sub-capsutassifollowed by trabecular and
medullary sinuse$-*® The phagocytes line across this passage to flierforeign

bodies from the circulating lymph. There is a delasping of medullary sinus close
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the hilum where the lymph exits the node through efferent channel traversing to

reach the subclavian vein.

The human lymph-nodes are distributed as clusterthe axilla, abdomen,
neck, groin and chest as showrfigure 2. There are approximately 500-600 lymph-

nodes in an average human bdgif

Morphologic aspects of human lymph-nodes and its application in pathologic

inter pretation:

The human lymph-nodes are known to resemble rat aidr eight
mammalian species. The following factors are shtwminfluence the interpretation of

a particular lymph-node section:

1. Larger the node greater is its compartmentalizatae to irregular septae
arising from the outer capsufe.

2. Due to non-uniformity of the compartmental regibe structural components
can appear variable in morphology, depending ortiténg angle®

3. The diversity in the lymphoid tissue content in #tandard tissue section of
the lymph-node is seen to have ill-defined outlffie.

4. The smallest lymph-nodes are uni-compartmental hade one afferent
lymphatic vessel whereas, in larger organs the munab compartments is
equivalent to either the number of afferent veseeltheir terminal branches,
depending on the siz&: %

5. The outermost cortex and sub-sinosal layer can apg@nned out and

stretched in larger lymph-nodés.
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6. The deep cortical layer is semispherical and lesva the lymphatic opening
and is less appreciated in the sections, in omlget accurate assessment of a
pathological node?®>*

7. The high endothelial-venules are specialized vasaituctures present inside
the lymphoid organs that are involved in the reament of blood cells. They
exist in extra-follicular region of the outer cottand go down into the outer
aspect deep cortex and terminate in venules omiegtthe medullary cordal

region. > °*

Surgical Anatomy of the Cervical Lymph-Nodes (CLNS)

To specifically label a particular group of lympbees with respect to the
areas of their primary drainage and establish amtomlanguage between surgeons
and pathologists, the head-neck department of tamdfial Sloan Kettering Cancer
Centre (MSKCC), New York, USR *° has classified the CLNS from Levels |
through level VII. The levels VI and VIl are beyotite scope of oral cancer and will

not be included here.

The head-neck department at MSKCC has describefivihn@odal groups>
°¢ The intent of this levelling was to provide an gued mode of referral among
surgeons and pathologists. Also, there was a rared €onsistent, easy reproducible
and user-friendly way for delineating CLNS. Thealled anatomy of the CLNS is

described in figures1-4.
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Investigative modalities for evaluation of cervical Lymph-nodes in head-neck

cancer (HNC):

The CLNM is a single most important independengpastic factor in HNC.
Evaluation of CLNM in a patient diagnosed with o8CC is most important for

staging, planning of curative and adjuvant therapyl determining the prognosis.
Role of ultrasonography (USG)

The use of USG in investigating CLNS is well esiti®d in the literaturé™®
The probe sensitivity of 10-14MHz is effective imgnosis of CLNM. Currently
several modifications of USG have been used lik@ls&SG examinations and use

of triplex USG>*®*

When USG was compared for its sensitivity, speityfigpositive and negative
predictive value and accuracy, with clinical paipatof CLNS, the values for USG
were approximately 85%, 90%, 91%, 80% and 87% wvdwerhose for clinical

palpation were 69%, 87%, 90%, 58% and 7%

The criteria for diagnosis of malignant cervicainlphadenopathy using USG
include: size of the lymph-nodes, shape, L/W rasiatus of fatty hilum, central
necrosis, enhanced pericapsular vascularity anthtiva of the capsular lining,

suggesting extra-capsular spread (E€S).

The size criteria for pathological level | lymphadeathy has been suggested
to be 1.5-2 cm and that for level Il as 2cms. Iheotregions of neck, lymph-nodes

over 2cm in size are considered positive for masist'
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Other major role of USG in HNC is its applicationWSG guided Fine Needle
Aspiration Cytology (FNACF® This has improved the accuracy of FNAC in detegtin
occult CLNM. A study comparing the efficacy of USne and USG guided FNAC
in detecting occult CLNM showed that with USG alptie accuracy never exceeded
over seventy percent. When USG was used in perngyniiNAC, the accuracy
improved over 89% with sensitivity of 75% and sfieity of 100%. Currently, this
modality is validated in assessment of CLNM indallup of N-O patients treated for

oral SCC and neck being observ&d®®

However, the lack of accuracy in detecting noddtpity when nodal size is
less than 1cm and failure to detect lymph-node lireraent in deeper areas of the
neck, especially when the area of assessment s tebony structures, are major

shortcomings of US&
Role of CT scan and MRI:

The assessment of primary tumor and the neck nedesjor factor in GBS-
SCC? The assessment of primary tumor is done to deterrthie clinical extent,
tumor thickness and infiltration into tissue spaard boné® The coronal CT images
with puffed-cheek technique is well-establishedassessment of primary tumdr.
Cross-sectional methods are useful and add topihafieity and sensitivity of clinical
examination of CLNS that are involved by malignan€his technique is based on
cross-sectional diameter of the lymph-nodes andrmal diameter changes in the
lymph-nodes? Several studies have been done to investigateusiedulness of
imaging modalities namely panoramic view (OPG), €£&ns, MRI, Denta-scan and
Single-photon emission computed tomography (SPE@Tgvaluate infiltration of

GBS-SCC in the mandibfé:®° Some of these studies have also compared cliaicl
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radiological evidence of infiltration into mandiblon final histopathological
examination of the tumodP: "® Among the several modalities, contrast enhanced
computed tomographic (CECT) scans were seen to $peficity of 87% whereas,
MRI and SPECT showed higher sensitivity, in thegemf 96%-97%°% " “In a
study, mandibular invasion was over-valued by MRith higher rates of inferior
alveolar canal erosiorf? However, the evaluation of perineural invasionmisre
efficient using MRI, which appears as over-enharer@nof foraminae or reduced

density of fat®

When CT scan and MRI were compared for their efffcan evaluating
CLNM in mandibular GBS-SCC, the specificity and siéuity were in the ranges of
55%-95% and 39%-96% respectively for CT and 64%-920681% respectively for
MRI.” 8 Central necrosis is often a hallmark of malignanithin lymph-nodes. In
the absence of central necrosis, especially inradgenous node, the size criteria
considering the maximum lengthways diameter andmahcross-wise diameter are
helpful in identifying a metastatic nofleThe presence of ECS in the lymph-nodes is
also an important determinant in defining the poxgs and need for adjuvant therapy
and MR imaging is a reliable modality in detectiiid? In addition to clinical
examination, presence of ECS can be establisheap@ratively using any of the
available imaging modalities and establishing opiitg of neck node on MR

imaging is most validated*

Role of Positron Emission Tomograms- Computed Tomography (PET-CT) in

GBS-SCC:

The current literature suggests that PET-CT isigeasn the range of 70%-

90% and specific in the range of 80%-90% in evabdmabf CLNM, with negative-
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predictive value of 90%' The reason for such high accuracy is over 40% of
metastatic lymph-nodes being greater than 7mmze, shat are picked up easily in
PET-CT scané® Tzu-Chen Yen and colleagues evaluated the rolPEF-CT in
staging of buccal mucosal SCC with an objectivétomparison with CT and MR
imaging for detecting regional and distant metastas 102 patient&> The role of
PET-CT in this study using 18-F fluro-deoxy-glucosas significant in detecting
regional metastasis at level Il and distant mes&stdwo percentage of patients were
detected with distant metastasis and in theseratifutile surgery could be avoided
as there was no survival benefit. However, the d@agional control rates in patients
that underwent PET-CT upfront and those did not siaslar. This study concluded
that the only major benefit of upfront PET-CT incbal SCC before surgery was

uncovering distant metastasis that was effectivenig 2% of the patients.

A meta-analysis has evaluated the efficacy of imggiechniques for the
diagnosis of CLNM in clinically N zero neéR The imaging techniques chosen in this
analysis were Computed Tomograms, Magnetic Resenameaging, Ultra-
sonography and Positron Emission Tomograms. Ressliswed that all the
modalities used were similar with respect to sensitand specificity. However, it
was found that CT was superior to Ultrasound imgeof specificity and the range of
values of specificity and sensitivity with otherchmiques in comparison were
approximately same. It was concluded that in p&i®ith “cN-zero”, the accuracy of

current imaging techniques in detection of occWN® remains the same.

A novel technique called “Nuclear Morphometry (NiMps been developed
in Japan for pre-operative evaluation of risk ofNBIL in oral SCC¥’ Using a digital

imaging method, the morphologic factors of lympldes like nuclear area, perimeter,
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L:W ratio and area coefficient of variation wereamzed in over 50 tongue, 29 GBC
and floor mouth SCC. The nuclear expanse and ciiex@mce were larger in node-
positive cases in contrast to node-negative cades.L:W ratio area coefficient of
variation and primary subsite of SCC were not sigant. The authors of this study
concluded that pre-operative NuM can add to vakiaifiormation as a non-invasive
technique for evaluating CLNM by identifying therfihis can help a surgeon to

modify his ND technique depending on level and eixté CLNM.
Neck Dissection (ND) in the management of Oral Cancer:

ND forms an integral aspect in management of oC% It comprises of
removal of the lymph-nodes that are specific todtaining area of head and né€k.
The lymphatics are distributed in the fibro-fatigstie along the major veins, salivary
glands and 1% cranial nerve. The occurrence of metastasis df3€& to CLNS is a
significant factor in determining the overall-swai (OS) of a patient and its presence
has shown to reduce the OS to less than 5998 Therefore, CLNM by oral SCC has
emerged as single most important and independesgnpstic factof® ND has
evolved from being more radical in L@entury to being more conservative in the
current era with the realization of quality of ldés an important factor that determines
the patient’s well-being> *° Also, in view of elaborate data available in ekigt
literature regarding the pathways of lymphatic agréo lymph-node groups from the
primary subsite of oral cavity, several modificasoof ND have come into current
practice?® *® The radical neck dissection (RND) was describe@bgrge W. Crile in
the year 1908 This procedure included lateralized surgical reai@f the CLNS in
addition to extra-lymphatic structures namely stemastoid muscle, internal jugular

vein, 11" cranial nerve, submandibular gland and tail obpdrgland. Later in the
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year 1957, Hayes Martin described the use of thiequure in regional control of
head neck cancéf.However, with increase in the popularity of RNRthvas very
commonly being performed for the regional contréltioe disease, post-surgical
morbidity related to this procedure increased. Moebidity mainly included shoulder
pain and restricted mobility and inability of itpmication in both sides of neck
whenever indicate®® In view of increasing morbidity of this procedurée
modifications were described by Ward and Robbepréwent morbidities related to
shoulder and later by Saunders and co-workers, stiooved that when cranial
nerve was preserved or reconstructed during NB, dbmplications related to
shoulder were minimal® *Magrin J and co-workers showed that preservation of
internal jugular vein was possible in most of tlaseas of oral cancer, during ND and
its preservation reduced the post-operative edemaost of the patient8.Studies by
Suarez and colleagues showed that the “Functioredk NDissection (FND)” or
“Modified Radical Neck Dissection (MRND)” are actaple treatment modalities in
patients with CLNM by primary oral cancer whenewubere is no extra-nodal
extensior?’ Later in 1980s another concept of ND called “SialecNeck Dissection
(SND)” emerged. Ballantyn and co-workers who preabshat in this procedure a
selected group of lymph-nodes may be dissectedngdehind the rest of them that
are normally removed in a RN .This procedure was based on the understanding of
the pattern of CLNM due to malignancies occurririgaawell-defined sub-site in
head-neck region. A study published in the year91®mpared the QoL, one-year
after various types of ND that were described earf® This study compared
consequences of SND, RND and MRND in 84 patiendstae outcomes were similar
in SND and MRND group. However, the outcomes wavergn terms of QoL in

RND group, in comparison to MRND and SND groups.
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The studies that were performed later focused enottcurrence of CLNM
from head -neck SCC to specific group of lymph-rspdeo as to decide on which
group of lymph-nodes to be removed and which oimthean be spared during
therapeutic neck dissection. Davidson BJ and ogliea found that in 1277 patients
who underwent RND for various head neck sub-sigei$ic SCC, only 3% of the
lymph-nodes were found positive in the posteri@Agle and the positivity for
metastatic nodal deposits increased to 5% wheicalip metastasis-positive nodes
were present at other lower levels, that is levels IV.'° Over the years, SND
became popular as a procedure of choice when Nigirsy carried out on elective
basis'® This helped the surgeons to efficiently manageronmetastasis, which
cannot be detected by using non-invasive techniguesperatively®?*% with the
advent of SND the ambiguity regarding the needaftjuvant therapy or observation
was resolved, as it helped the surgeons to knowtahe micro-metastasis and served
as a medium for pathological staging of the nedin& literature also supported the
concept that SND can be a therapeutic procedunecide-positive neck and the nodes
that are left unremoved in the neck with possibieroametastasis can be effectively
radiated post-operatively to reduce neck-nodal rreage.®® With this method of
practice, some studies showed the mean failureimatee neck to be 8.3% and in the
range of 5.5%-11.1%° Carefully selecting patients with clinical CLNM,ndlersen
and colleagues in the year 2002 showed that themnalgcontrol of over 90% can be
achieved in 129 patients with SND and the resuisewcomparable to those treated
by MRND and RND!®The advantages of SND over other comprehensive N w

lesser surgical time and reduced shoulder dysfomcfi® 1%

The first attempt to assess the order of CLNM fianad cancer was made in a

retrospective study that was published in the yi©&0.%* This study was conducted
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on 501 biopsy proven SCC patients with differert-sites of oral cavity, of which

206 patients were positive for CLNM and 295 pasenere negative for the same on
clinical examination. RND was performed on all ffetients and the order in which
the metastasis occurred in various nodal groupsama$yzed following surgery. It

was found that neck nodal levels from | to Ill imjority were involved by metastasis
from oral SCC and these groups were establishdaetat high risk of containing

metastatic disease. It was interesting to not@isidtudy that the level IV nodes were
seldom involved (less than 3%) in patients thatemgiagnosed to have clinically
node-negative neck and rarest nodal level thatimasved by metastatic disease in
both clinically node-positive and node-negativeksewas level V. It was also found
that level V nodes were involved by CLNM only iktipositive nodes existed in other

lower levels, that is levels | to V.

Following this study, the concept of modificatianghe standard RND started
and focus was on achieving high regional cure raf#s lesser morbidity. However,
the follow up of the patients is equally importaotvalidate the high regional cure
rates achieved after ND. It is utmost importantaitow up the patients with suitable
imaging in order to detect the nodal metastasieein the ipsilateral or contralateral
neck so that early detection is made effective poskible curative therapy can be
initiated. After several modifications in the ND meedescribed, there was a constant
debate on whether to do ND upfront on patients veital cancer (elective neck
dissection, END) or to do it when there is nodatureence during follow up
(therapeutic neck dissection, TNEY:X°° A prospective randomized trial on clinically
node-negative patients presenting with operablepdyi proven SCC of oral cavity
was conducted'® This study included early cases (T1 and T2) of @&C and

comprised of total 500 patients that were randodhieéo two arms, 245 underwent
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elective neck dissection and 255 underwent thetapBilD and were followed up for
median 40 months. When the results were compated fallow up, the number of
recurrences and disease related deaths were highesttherapeutic ND group. This
study effectively showed that elective ND reducke tecurrence rates. Also, there

was improvement in disease specific survival ratesal cavity SCC.

A multi-centric study which was conducted on 98igrats diagnosed with
buccal mucosal SCC with clinically node-negativatiss. *** This cohort study
compared the local recurrence, distant metastasisbayear survival in patients that
underwent elective ND versus the patients thatndid The results and the analysis
showed that elective ND reduced the rates of regiorcurrences and distant
metastasis and improved the 5-year survival rétitisough, the number of cases with
locally advanced buccal SCC were limited in thigdgtand most of the cases studied
were early (T1 and T2) cases, the extent of ND wet performed in each patient is

unclear in this study.

Kowalski LP and Sanabaria A, reviewed the evidarggrding role of END
in oral cancel'*? This review showed that for a patient with clidiganode-negative
oral SCC, END is well established modality for opdi regional control of the
disease. However, according to this review, theill a controversy in the literature
with regards to extent of ND in the clinically nepesitive neck. They found that
with extended supra-omohyoid ND in a node-posithexk, the rate of regional
failure was 6%, provided that post-operative adpivadiotherapy was administered
in these patient§? Also, when the extended supra-omohyoid ND was @ratpwith
MRND, neck-failure rates and overall survival vsasilar in both arms, in a group

of over 200 patients with oral SC& In addition to this, there were reduced
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complication rates and improved results with regai appearance and functional
outcomes in supra-omohyoid ND group (SOHND). Amdmg patients that recurred
regionally, in 50% of them relapse was within thelds of SOHND"# '3 They
advocate extended SOHND covering level 1V nodesviery case of CLNM in oral
SCC. "3 However, it is unclear in this review regarding #pecific subsite of oral
SCC. The review included all subsites of oral S@@ extrapolating the outcomes of

this critical review to GBS-SCC still remains caversial.

Role of clinical and pathological factors that contribute to lymph-node

metastasisin GBS-SCC:

Various clinico-pathological factors were studietihwegards to buccal SCC
and some were found to influence CLNM either diseatr indirectly!***?* The
patients age, tobacco habits: their duration aeduency, presence of potentially
malignant disorders, clinical skin and/or bonelirdtion, trismus, clinical T-size and
extent of tumor and clinically palpable lymphadeathyy are important from clinical
standpoint in a patient with GBS-SCC. The HD, pdgst tumor thickness (TTh),
LVE, PNI, lymph-node yield (LNY) and ECS are patbgit factors that influence the

prognosis in oral SCC casé& ™%

The contribution of age, tobacco habits and patdiptimalignant disorders
have not been significant in their associated WithNM. However, they have
contributed in likelihood of local recurrence aftéfinitive therapy for buccal SCC.
35,122, 123 | nfiltration of bone and/or skin, clinical extenf tumor and presence of
trismus due to infiltration of GBS-SCC into mastmaspace are the markers of

higher T-stage which influences CLNM by increasinvgrall tumor volumé?? 23
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Histologic differentiation (HD) and nodal metastasis.

The behavior of well differentiated tumors was assed with better
prognosis compared to moderate and poor histoldgierentiation. In a study
highlighting histologic prognostic markers by WoalgJA, the amount of cellular-
keratin deposition, phleo-morphic activity at thellglar and nuclear levels and
mitotic changes influence the extent of differetiia in the tumor celld®> *° The
reliability of HD as a pointer for CLNM in currestudies has been questionable in
view of it being more subjective, heterogenous matof the tumors, non-
representative sampling during biopsy and integti@t based on structure of tumor

cells rather than functior®

However, some studies on multi-variate analysisehtound that HD is a
reliable predictor of local and regional recurremteral SCC. The regional control
rates in study by Larsen SR and colleagues werablytissociated with HD and
showed better control rates with well to moderaféekntiation compared to poor
differentiation*?* The HD was also significantly found correspondinghe presence
of nodal-positivity during diagnosis on multivagastatistics?* In another study by
Kademani D and colleagues that comprised of 4Geptiwith primary buccal and
retromolar trigone SCC and rest 154 patients witheo subsite SCC, HD was
associated with local and regional failure and ificemtly contributed to lymph-node
metastasi$?® The findings of this study and one by Mataga O a@oeworkers
suggested that moderate to poor HD was major ¢t to CLNM independent of

T-stage or size of the tumodf> 1%
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T-stage or Tumor size and Tumor thickness (TTh):

The increased size of tumor on initial clinical geatation has shown to
contribute directly to CLNM?® The size of tumor is the measure of overall tumor
diameter and roughly represents the volume of di&seln the SCC of mandibular
GBC, the infiltration into masticator space, erosad bone and infiltration of skin are
the manifestation of overall tumor siZé However, in some studies, the tumor size
did not contribute to CLNM on multi-variate analysi?® **°In a study by Vincent N
and colleagues, the tumor measured on resectedmsgeavas more accurate in
predicting CLNM compared to clinical tumor siZ&° In a retrospective study that
evaluated spreading pattern in buccal mucosal S@iCoentrast computed tomogram
imaging it was found that Stensen’s duct was méisndnvaded structure by buccal
SCC in over 70% of cases followed by GBC (60%) handcal spacé>' The cases of
long-standing tumor showed presence of invasion masticatory muscles, skin
subcutaneous fat and bone. The skull base wasedvimdlate stages. These findings
were confirmed and corelated with histopathologyd amere found significant
(p<0.05)**% 31 The pathways of spread of buccal SCC are linke@LtiM and they

determine prognosis in these patiefifs.

With the emerging evidence from several studieedthamn tumor thickness
(TTh) as a major contributor of CLNM the importarafgumor size has reduced. The
current literature highlights the TTh as a distiisped pathologic factor, accurately
representing tumor volume and marker of CLNM andgposis-®’ As per the
definition by Moore and colleagues, the “deepegasion of the tumor in the tissues
from mucosal surface” is known as TTf? Based on this definition a meta-analysis

by Huang HS and co-workers, comprising of sixtetnliss on over 1130 patient’s
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pooled data has shown that TTh is a potential ptedof regional metastasis in oral
SCC. In this analysis the investigators found that Then break- off differs in
terms of CLNM from 4mm to 5mm, with latter valueitg highly associated with
CLNM and former as a borderline value. They conetidhat the most appropriate
break- off of TTh is 4mm that predicts occult CLNNoral SCC. However, in this
entire analysis only one study was based on buwoabsal SCC (Mishra et*af) and
other studies reveal that break-off varies with gshbsite depending on variability in
depth, measurements and abundance of lymphatiesissf that subsité’ Thus, the
interpretative value of TTh in floor-mouth regiommuch less (1.6mm) compared to

buccal mucosa (6mm) and tongue (4mfth.

The accurate predictability of CLNM in the currdit¢rature using TTh has
replaced tumor size and its wide application hagmyiway for modifications in the

recent AJCC staging of cancer to incorporate TTorasof the measure§’

In addition to TTh infiltration into skin and sdfssue over GBS has shown
not only to result in ipsilateral multi-level metasis but also contralateral neck nodal
metastasi$>* 1**The infiltration of skin and/or gross bone involvem irrespective of
size of the tumor will upstage the T stage to T4tédy by Mair and colleagues has
shown that among the 53 patients with mandibulaC&®C involving skin of the
cheek, 28 had multi-level CLNM unilaterally and 88/had bilateral CLNM. These
patients required bilateral ND for comprehensiveraipy**® Contrarily, gross erosion
of bone by mandibular GBC-SCC has not shown tordmrie to CLNM. Studies by
Brown JS and colleagues has shown that isolated bdiftration in comparison to
skin infiltration is less likely to cause CLNM buikely to contribute in local

recurrence of the tumor, especially at the stumihefbone remaining after resection
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of the mandiblé3**3*©On the contrary Kuk SK and co-workers showed thatar size
significantly correlated with bone infiltration an@LNM.™*® Taking neck node
metastasis as an end point, there was significesticaation with this factor and bone
infiltration in this study. When the extent of bomdiltration by tumor was studied,
the patients with bi-cortical destruction had ahleigpropensity for CLNM compared
to those having subtle bone erosion and were |l@ssere (T1/ T2 or 4cm in size).
The authors suggested modifications in the TNM istagagainst unnecessary

upstaging of T stage when foci of bone infiltratane small or questionabt&®

Apart from application of TTh in oncologic studidere is broad disparity in
the literature regarding techniques used to mea3tire ‘% %' Some authors
suggest measurement from apparently healthy musesédce to deepest point of
invasion whereas, other measure it from ulcer loaggghest point on the surface of
tumor. 1?2 %Also, the changes in the measurement resulting fdetmydration of

tissues, following formalin fixation leads in eremus interpretation of resul§?

In view of paucity in the standards of measurentkete is a broad disparity
in the literature regarding measurements of TTh eaa range from 2-10mm and

above .122, 141, 142

The shrinkage of tumor and the surgical marginsrdtirmalin fixation is yet
another factor that adds to erroneous interpretaifdumor size and margin status in
oral SCC, especially the pTNM staging which is ofteone after 48 hours of fixation
of the specimen in 10% buffered formalif® Studies on 52 specimens of resected
buccal mucosal SCC showed that average decreasenor size and margins that
were measured following formalin-fixation were gatally significant (p<0.05) in

65% of the cases. This study showed that resectagims around the tumor are
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expected to show shrinkage of 25% after formabatfon and cautions both surgeon
and pathologist to be familiar with this shrinkagetor. According to this study the
measurement of tumor related factors like T-sized afiTh are best done
intraoperatively, immediately after resection omtr so that the accuracy of pT-
staging is not compromised or is based on erron@uespretation after formalin

fixation. 143

The application of AJCC TNM staging, in terms oinidal or pathological
factors has also shown a difference in accuracys Was evaluated in a study by
comparing clinical TNM (cTNM) and pathologic TNM TpIM) so as to ascertain
which one is more accurate as a staging methodrédrSCC. The retrospective data
of over 390 patients were subjected to clinical aadiological evaluation pre-
operatively and surgery with adjuvant therapy, as fumor board decision, was
evaluated. Identification of prognostic factors wdme by univariate analysis (log
rank test) and multivariate analysis (Cox regregsidhe cTNM and pTNM showed
concordance in over 60% of primary tumor and 60%cf negative and pN negative
classification. There was over-staging in 58% ofesa by cTNM. When the
relationship of metastatic tumors to cervical lymdes was evaluated, there was
over-staging in 78% of cases by cTNM. When ovesailival was assessed in multi-
variate analysis, pT and pN classification was ifitant. Thus, it was concluded that
for all practical purposes related to staging, dbeuracy of pTNM was much higher

and reliable compared to cTNM!
L ympho-vascular emboli (LVE) and Peri-neural Invasion (PNI):

According to Woolgar JA and co-workers, LVE reféss‘presence of tumor

cell clumps in the endothelium-lined lumens orlirdtion of vessel-wall media and
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causing ulcer in the intimal lining” and PNI refdaos“presence of tumor cells in the
peri-neural space of the nervés'In the studies based on large scale populati@n, th
occurrence of LVE and PNI were approximately simiftatongue and buccal mucosa
in one study based on Taiwanese population whereaanother study based on
Indian population there was a slightly higher ratd>NI in tongue SCC compared to
GBS -SCC (27% versus 16%) but rate of LVE was caatga in both sub-sites: 128

In a study by Tai SK that comprised of over 220qras with combined buccal and
tongue SCC, with the increase of TTh from 4mm tondQ both LVE and PNI
predicted CLNM on univariate analysfS. However, in absence of LVE and PNI
even the TTh>6mm was not a predictor of CLNM on timatiate analysis. In
contrast to LVE, PNI on multivariate analysis shdwagnificant association with
CLNM and poor disease specific survival for 5 yeadrs this study. LVE was
significant contributor of CLNM in the study by Wigar JA and colleagues, which
comprised of oral SCC cases with unspecified stgsS However, it was
insignificant contributor in a study by Nair S armlleagues, that was based on buccal
and tongue SCC patients, in Indian populatiéhin the latter study the authors were
unable to ascertain the role of PNI in anticipaf@igNM from either buccal or tongue

SCC even though the study was based on larger gtiqu*?®

In another Indian study that intended to invesdg#ite predictive and
prognostic factors in GBS-SCC that was based on &¥gatients, 21% patients were
positive for PNI and 18% were positive for LVE.this study, with exception of TTh
(p=0.009), neither LVE nor PNI was associated wthNM on univariate and

multivariate analysis*®
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Extra-capsular spread (ECS):

ECS is a distinguished factor that impacts theagisespecific survival in oral

scc3

Two Asian studies consisting largest number of nfandr GBC-SCC
patients have shown the incidence of ECS to raraya 116%-24%° *°However, in
contrast to buccal or mandibular GBC-SCC, studiesifwest that mainly comprised
of SCC of tongue have shown a higher incidence@® Fanging from 21%-63%'®
149 The ECS is known to influence further dissemiratid metastatic disease into
multi-nodal levels. From the surgical standpoinbsipvity for ECS in the CLNS
requires not only aggressive surgical dissectionh dso post-operative adjuvant
chemo-radiation for optimal loco-regional contr’ Also, presence of ECS is a
potential marker of inoperable disease. StudiesrahSCC show that in absence of
ECS the chance of metastasis to level IV and l&vas less than 3% and with
positive-ECS the incidence of nodal metastasihésé levels increases to 1094°
The presence of ECS can be detected by ultrasqriogrand other imaging
modalities like CT and MR Also, there is possibility of smaller nodes present
with ECS and not necessarily larger sized nodesldhme suspected of having ECS.
In a study conducted on 66 oral SCC patients, ¢legtionship of CT and histologic
findings in the lymph nodes was assessed. It wasdidhat patients having nodes
>100 mnf area in the CT scan were likely to harbor metasw@isease and were
positive for ECS™ These patients when compared to others showedopdcome in
terms of disease-free survival. ECS has signiflgarieen associated with

contralateral CLNM and distance metastasis.
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There is still a controversy in detecting ECS pperatively based on imaging
and post-operatively by histopathology. Few authmesume that increased size of
lymph-nodes beyond 3cms and correlated findingsineaging is expected to be
graded as ECS whereas, others suggest that undEpsgopic examination a
complete rupture of lymph-node capsule to be labledis EC$*3Wreesmann VB and
co-workers have overcome this by suggesting a rdetsfoidentification of ECS
wherein, distance between inner capsule and trex mitltrating front of the tumor is
measured. Also, in borderline or doubtful ECS casgamination of the entire node

and status of perinodal fat tissue suggests ECS.
Lymph Nodeyield (LNY):

In the recent studies the lymph node yield (LNYyl &mph node ratio (LNR)
has gained popularity as a reliable predictor @fiaeal recurrence and disease-
specific survival in oral SCC>* Studies have defined LNY as “the number of lymph-
nodes harvested in ND.” This factor forms and intgatr basis for calculating lymph-
node ratio which is defined as “the ratio of numbkepositive nodes to the number of
lymph-nodes harvested”. This factor representddahel of CLNM, extensiveness of
the ND, requirement of adjuvant therapy and prognd® Although LNR and LNY
have been validated as a marker of prognosis, fiteurate estimation can vary with
respect to the field of ND, experience of the phbist and built of the patient™®
The existing studies in the literature on LNY ardR_are based on oral cavity SCC
without specifying the subsite of the dise&Se!*’Also, there is paucity of studies on
Indian population regarding the adequacy of LNY flawultless nodal staging

postoperatively and estimation of LNR.
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JUSTIFICATION OF THE STUDY

Among the various subsites of SCC of oral cavity occurring worldwide, SCC
of the mandibular GBC is a unique malignant disease of oral cavity in India ® ” It is
associated with abuse of chewable forms of tobacco and betel nut and affects working
age group most commonly. ® The treatment of this disease is surgery which includes
ND, resection of the primary tumor with clear margins, reconstruction of the surgical

defect and adjuvant therapy depending on the final histopathology of the tumor. * "2

ND is an essential component of the surgical therapy for mandibular GBC-
SCC like any other subsite of oral SCC. Although CLNM is a major survival and
outcomes determinative in mandibular GBC-SCC, it tends to occurs less frequently in
lateralized cases, in comparison to oral tongue and floor mouth SCC.” % |n most
of the cases of mandibular GBC-SCC the CLNM s reported to occur in aforeseeable
manner, unlike other subsites, affecting mainly the level 1, Il and less frequently level

Il lymph-nodes. ’

Most of the current literature on presence of CLNM and extent of ND is based
on Western literature with predominance of unspecified oral sub-sites, tongue and
floor mouth SCC, which necessitates aggressive ND unlike mandibular GBC-SCC."*
20. 23, 24 Alsp, less importance is given to mandibular GBC-SCC in these studies.
Furthermore, the available evidence is based on retrospective studies that lack
accuracy and uniformity in defining subsite-specific ora SCC, the extent of ND
performed, the number of lymph-nodes evaluated, the methods of grossing of the
specimen, the clinico-pathological factors studied and methods used for their

estimation.  ?® ° The drawbacks in the existing literature justify the need for
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prospective assessment of extent of CLNM in mandibular GBC-SCC and possible
modifications in the ND in dealing with such type of cancer, based on the knowledge

of extent of CLNM, that can be oncologically safe and less morbid to our patients.

The LNY has emerged as a reliable prognostic-marker in various malignant
disorders that affect mankind.™* This factor has been defined in the current literature
depending on the organ affected by the cancer and field of lymph-node dissection, so
as to improve the accuracy of staging which in turn is mandatory for planning
adjuvant therapy.™ '*® As per previous studies, LNY tends to differ depending on the
field of ND, surgeon, pathologist, race and built of the patient. *** ™’ However, there
is paucity of literature with regards to LNY in cases with mandibular GBC-SCC. The
number of CLNS to be harvested from specimens of ND in patients with mandibular
GBC-SCC for accurate pN staging has not been defined so far. The need to find
minima number of lymph-nodes to be studied for optimal pN staging has to be
established in mandibular GBC-SCC, which justifies this study. The CLNM in ora
SCC is influenced by various clinico-pathological factors like tumor size, tumor
thickness, histological grading, peri-neural spread and lympho-vascular emboli. * ¢
89, 121 123 The existence of most of these factors, if not al, will be known to the
operating surgeon before performing ND on patients with mandibular GBC-SCC. The
association of these clinico-pathological factors with the CLNM needsto be studied in
patients with mandibular GBC-SCC in order to provide guidelines in decision-making
regarding the extent and adequacy of ND. The T-size in mandibular GBC-SCC can
vary depending on extent of tumour and infiltration into mandibular bone or

surrounding soft tissue like skin and/or muscles.” * % |Its influence on degree of

CLNM requiresto be investigated. This can help in deciding the extent of ND pre-
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operatively. Currently TTh is a valid marker of CLNM in head-neck SCC. '# The
accurate estimation TTh in mandibular GBC-SCC can be affected by proximity of this
subsite to bone and at times, major portion of the tumor being intra-bony. **
However, the gross TTh into the soft-tissues is measurable intraoperatively by the
surgeon after resection of the tumour. The extent of role played by this soft tissue
gross TTh in influencing the CLNM needs to be ascertained, especially to the lymph-
nodes at levels IV and level V. The surgeon can clear these levelsif they are found to
be influenced by intra-operative gross TTh or can avoid unnecessary dissection which
would otherwise entail dissection of level 1V and level V with associated shoulder
morbidity. Studies have shown that LVE and PNI are potential determinants of
prognosis and need for adjuvant therapy in HNC. *> ** Although, these factors will be
known to the surgeon only after resection, following final histopathologic reporting,
their incidence in mandibular GBC-SCC in our patients and their influence on CLNM
requires to be assessed in order to validate their importance, plan for adjuvant therapy

and explain the prognosis to the patients.

There is a need to establish reliable pre-operative and intra-operative clinico-
pathologic factors that can independently help a surgeon in deciding the extent of ND,
without adding to the cost of therapy to the patients and yet providing oncologically

safe and reliable practice of ND.
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study

RESEARCH PROBLEM

Extent of CLNM in primary mandibular GBC- SCC and its association with

clinico-pathol ogic factors

Suggesting possible modifications for extent of ND in mandibular GBS-SCC

AIM AND OBJECTIVES

Evaluate the pattern of CLNM due to primary SCC of mandibular GBC and

its association with clinico-pathologic variables. The pattern refers to

involvement of lymph nodes at different levels in the neck by the primary mandibular

GBC-SCC.

To study the involvement of lymph-nodes at various levels in the neck from

primary mandibular GBC-SCC.

To quantify the number of lymph-nodes that are harvested in a comprehensive

ND (level I-level V) for mandibular GBC-SCC.

To study the association of CLNM in mandibular GBS-SCC with clinico-
pathologic characteristics namely: T-size, involvement of bone, HD, PNI and

LVE.

To suggest possible modifications for extent of lymph-node dissection in

patients with primary mandibular GBC-SCC.
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MATERIALSAND METHODS

Study design: Prospective Observational study

Definition of subsite: The mandibular GBC was defined in this study asilasite in
oral cavity comprising of Gingivo-buccal sulcus (&B buccal mucosa, buccal

mandibular gingiva and retromolar trigone as showphotograph 3.
Inclusion Criteria:

1. Patients with lateralized GBC lesions, not crossiniglline of the oral

cavity (photogr aphs 4A and 4B).

N

Patients with confirmed histopathologic diagnosiSGIC of

mandibular GBC who underwent level | to level V NDs

w

. Patients with clinically node positive necks.

B

Patients with large size defect at primary GBC tunesection site
necessitating pectoralis major myo-cutaneous (PMMf3p for
reconstruction.

5. Patients that accept to undergo curative surgery.

6. Patients fit for surgery as a curative therapy.

Exclusion Criteria;

1. Patients with clinically node-negative neck (cNAj)laelective ND.

2. Patients who have undergone previous treatmentge(isy radiotherapy/

chemotherapy).

3. Patients in whom level | to level V nodal clearanzas not done or was

not advised.
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4. Patients who were unfit or reluctant for surgid¢edrapy.
5. Patients with oral SCC presenting with unspecifielsite.

Study sample: the patients meeting the inclusion criteria thatevoperated at KLE
Dr Prabahkar Kore Hospital and Medical Researchtr€eBelagavi, and Karnataka
Cancer Therapy and Research Institute, Navanagdrblélli were included in this

study.

Ethical clearance from institutional board was oi#d before commencing
this study. This study was conducted between JWigl 20 December 2015. The
patient’s clinical data, findings on imaging, intperative findings, measurements
after resection of the tumor and histological firgs after formalin fixation of the

specimen were noted.
Data Collection-the data on following aspects were collected:

1. Clinical details: patients’ demographic details Na Age, Gender,
Contact Details).

2. Tobacco and/or alcohol Habits: Type of tobacco povébused, duration
and frequency of habits.

3. Details of clinico-radiological examination: cligiclocation and extent of
tumor, involvement of adjacent structures (Skindydfuscle/), trismus,
paresthesia and presence of potentially malign&surdiers and lymph
node statusRhotographs 5A to 8A).

4. Preoperative biopsy report revealing histologicdfedentiation of the
tumor.

5. Clinical TNM staging as per AJCC 2009"@dition) manual®®
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6. Intra-operative details (following resection of tiemor and neck
dissection): length and breadth of tumor, grossotuthickness, type of
resection (composite or bite composite), type o€knéissection and
sacrifice of extra-lymphatic structures, and numife€LNS harvested per
level.

7. Details in final histopathology:

a) Primary Tumor Related: pT size, histological diffietiation, Gross Tumor
Thickness, Medullary bone invasion, LVE and PNI

b) Cervical Node Related: pN status, Number of pesitodes, level of

positive nodes, LNY and ECS.

Standard Operating Procedur e (SOP):

1.

In-continuity, en-block NDs were done starting frégwel V to level | as per
oncologic principlesRhotograph 9A to 11).

The sternocleidomastoid muscle was sacrificed tditae inset of PMMC
flap. Therefore, the nodal levels adjacent to thisscle namely level V B,
Level V A, level IV, level 1ll, level 1l B and levell A were included in the
ND specimen, in addition to level I. This facilegt clearance of all these
nodal levels and made them available for studyimgirt metastatic
involvement.

After dissecting each level of lymph-nodes fromithenatomic area during
neck dissection, ligatures were tied to the fibitgfaissue to demarcate their
level with number of cut ends of the ligatures demp each level
(Photographs 10, 17 and 18). For this,white linen suture ligatures were used

as follows:
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4. Table 1: Linen suture ligatures with their cut ends denotimgnodal levels

after dissection from their anatomical territory.

Number of cut ends Nodal level
Seven V B
Six VA
Five \Y,
Four IIB
Three I
Two InA

5. Level | A nodes were removed separately during NDlavel | B nodes were
removed along with primary tumor and submandibgland and hence were
not suture-ligatedRhotograph 17 and 18).

6. The tail-parotid lymph-nodes were identified as Wmmph-nodes around the
inferior pole of the parotid gland, below a straiihe joining angle of
mandible and a point corresponding to angle of nidedon the anterior
border of SCM muscle. It overlies posterior belfytive digastric muscle, at
the exit of retromandibular vein from the inferipole of parotid gland:>
These lymph-nodes were removed separately andddbees tail parotid nodes
(Photographs 12A and 12B).

7. The resection of primary tumor was done with adegsrgical margins,
either by midline lip spilt or commissure split apach. The orientation of
primary tumor was done by passing silk sutures sudasally after palpating
for submucosal extension of the tumor. The measensof antero-posterior

dimension (tumor length) and medio-lateral dimensifbreadth) that
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represents pT size, was done using survey divides metric scale, by
measuring the distance between the sutirlestOgraphs 14A, 14B, 15A and
15B).

8. Measurement of gross TT: following resection of tenor, the mucosal
surface of the specimen was fixed on the flat bo@ihe induration denoting
the lateral extent of tumor (soft tissue infilteat) was palpated from the
external surface. At the point of palpable indunatia cut was made at right
angle to the horizontal axis of the specimen thhoogerlying soft tissue and
tumor up to the mucosa. The gross TT was measuoed rhucosal surface to
the inferior-most point of infiltration of tumor tio the soft tissue, using survey
divider and metric scale. In cases where the inguravas impalpable or the
tumor infiltration into lateral soft tissues waspapently uniform, multiple
perpendicular cuts at a distance of 0.5 cm wereentabugh overlying soft
tissue and section showing maximum depth was cereidas gross TT
(Photographs 16A and 16B).

9. After resection of the tumor, the surgical bed washed thoroughly with
saline and betadine, hemostasis achieved and tegctien done according to
the defect by reconstruction teaRhotogr aph 13).

10.The levels of lymph-nodes were identified by théusa ligatures tied and
were separated from the main specimen. These warsférred to containers
filled with 10% buffered formalin for 48 hours fittan (Photograph 17
and 18).

11.The lymph-nodes were harvested from each nodall lefter 48 hours of
formalin fixation of the fibrofatty tissue. The CINwere identified by

inspection and palpation, and were separated flanfibro-fatty tissue with
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the capsule. The harvested CLNs were preservdd buffered-formalin
for further processinghotogr aphs 19A to 20).

12.In case of obvious ECS (spread through the fultkinéss of node capsule)
during processing, the lymph-nodes and area diyfixi them were processed
en-block. Such nodes were sectioned transverselytlair size and level of
fixity to surrounding structures were notdthétographs 22A, B and C).

13.The transected specimens were sutured back and rgachen bottled
containing 10% buffered formalin. The grossing péamens was done after

48 hours of formalin fixation.

M ethod of grossing the specimen:

The grossing method was on the basis of proto¢abéshed and validated by
the “Royal College of Pathologists, Standards aathsets for reporting head and
neck cancers (December 2014§”

At each anatomical level of CLNS, the total numbetymph-nodes and the
number of positive-nodes per level were noted. Ifoph-nodes over 2mme-size,
sections were made across the long axis of the Hyngale. For lymph-nodes which
are less than 2mm in size, transverse sections made. Four um sections of all
lesional and lymph-nodes sections were stainedohyine Hematoxylin and Eosin
staining.

The following pathological details were obtainedeafmicroscopic examination
of the specimens:

e Histological grade: well/moderate/poor

e |nvolvement of bone
e Perineural invasion

* Lympho-vascular emboli
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The data on CLNS were tabulated with the followimigrmation and analysis of the
lymph-nodes were done as per the following fornrappsed by the “Royal College

of Pathologist*®®

Table 2: Format for data collection with regards to nodarelcteristics

Nodal levels submitted| IAIB [IIA |1IB |1l | IV | VA | VB | PAROTID NODES

No. of nodes per level

No. of positive nodes

ECS

Total

Histologic grading (Table x):

The degree of similarity of tumour cells to normegithelium as per the
descriptions proposed by WHO classification wasdi8eAs per this method, the
most aggressive area seen in 100x magnificatidd Vias graded as well, moderate
and poorly differentiated. The other microscopictdas that were considered in
identification of the histologic differentiation weebased on the descriptions proposed
by Bryne et al and this included degree of kerasition, cellular and nuclear
pleomorphism, mitotic activity, pattern of invasiaand host immune response.

(Photograph 24)

Pattern of Invasive front; %2

The histological differentiation of the tumour hetinvasive-front was noted.
The invasive front was identified at tumour stromarface as proposed by Odell EW

et al(Photograph 24).
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Lympho-vascular Emboli (L VE):

LVE was identified as “presence of malignant celithin the lumen of blood
vessels and/ or lymphatic®"This finding occurring in thin walled vessels, it
presence of tumour cells in the clear spaces cdeipléned by endothelial cells was

noted.
Perineural Invasion (PNI):

The invasion into the perineural space ahead ofitkasive front of the
carcinoma was noted. The size of the nerve wasomsidered while detecting PNI
and invasion of any sized nerve structure aheadwafsive front was considered as

positive PNI as suggested by Binmadi NO et®kPhotograph 23)

Table 3: Guidelines of identifying histological front and>H

Morphologic Feature 1 2 3 4
Degree of Highly Moderately Minimal No keratinisation
keratinization keratinized keratinized keratinisation (0-5%)
(>50% of the | (5-20% of the | (5-20% of the
cells) cells) cells)
Nuclear Little nuclear Moderately Abundant Extreme nuclear|
polymorphism polymorphism | abundant (50- nuclear
(>75% mature| 75% mature (25-50% (0-25% mature
cells) cells) mature cells) cells
No. of mitoses 0-1 2-3 4-5 >5
Pattern of invasion Pushing, well Infiltrating, solid| Small groups Marked and
delineated | cords, bands and or cords of Cellular
infiltrating or strands infiltrating dissociation
borders cells (n > 15) | (n<15) and or in
single cells
Host response Marked Moderate Slight None
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Host responseLympho-plasmacytic Infiltrate. Bryne’s (ITF) Invas Tumor

Front Grading Systetf®
Bone Invasion:

The findings of presence or absence of bone erasidthe CT images were
confirmed in the final histopathology. The boneston was assessed preoperatively
with plain and contrast CT scans with 1mm cuts.cése of questionable bone
infiltration by tumor on CT images, the findings e final histopathologic
examination was considered reliable. The natunaefdfrative front was assessed to
evaluate if it was infiltrative or erosive. Onlyetltases showing diffuse infiltration
into the medullary bone in the final histopathologgre considered positive bone
erosion. The cases with non-invasive cortical emsivere considered negative for

bone erosion®® (Photograph 21A and B)
Sample size calculation:

e Samplesize: 130 cases, hospital-based samples
e Thesamplesize calculation isasfollows:
n = 2% —a/2pg/d
Z% —/2=1.96 N (0, 1)
p=prevalence 17.99% N2, N3
g=100-p
d= allowable error

Recommended 130 Cases
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Protection of Human Subjects

The present study involves human subjects. The ystpbtocol was

implemented after ethical board clearance fronitirtgtinal ethical board.

Methods of statistical analysis:

The data was entered in the Microsoft Excel Shéer @oding to enable
statistical analysis. The level of CLNM was dividedo two categories. The first
category comprised of patients with node negative single level | metastasis. The
second category consisted of patients with multipkel lymph node metastases.
After completing the data entry, manual checking wanducted separately for each
parameter to minimize the data entry error. Théistizal analysis was done using
SPSS version 20 software (SPSS Inc, Chicago IL).aRahe tests, the p-value less

than 0.05 was considered statistically significant.

Statistical tests used:

1. Descriptive statistics was used to evaluate frequencies and percentages.

2. Chi-sguaretest was used for analogy of clinico-pathological vales.

3. Logistic regression: the relationship between various clinico-pathatadi
dependent variables and levels of positive nodm@despendent variable was
analyzed using logistic regression test to estirtteggprobabilities and predict
the likelihood of their contribution in multi-levéfmph node metastases.

4. Receiver Operating Characteristic (ROC) curve: The predictors of
multilevel lymph node metastasis obtained afterisliigy regression were

further analyzed to evaluate their sensitivity apdcificity using ROC curves.
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Materials and Methods

In the usual logistic regression model, all vagsbivere taken. The multiple
logistic regression was applied and the signifidantors were obtained. The
significant factors were re-analyzed using stepwisgistic regression

analysis.
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2: Distribution of Regional lymph tissue in humans
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Photographs

3: Normal GBC
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Photographs

4A and 4B: Typical SCC of Mandibular GBC included in the stud
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Photographs
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5B: Gross bone erosion confirmed by Contrast Enha@detages
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Photographs

6A and 6B: A patient with trismus and skin infiltration byiprary GBC-SCC
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Photographs

7A: A Patient (XYZ) with left GBC-SCC

7B: Palpable left level IB node 7C: Node Positivity of left level
IB node in Patient (XYZ)
confirmed CECT imaging
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Photographs

8A: A patient (ABC) with SCC of left mandibular GBECC.

8B: Neck incisions for level I-V clearance and palgabéft level IB node.
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Photographs

Trapezius

/

9A: Defining the limits of ND field and nodal levels

9B: Preparing to dissect level VA and VB nodes witinapaccessory nerve under

vision (Haemostat pointing at level VB node)
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Photographs

10: Lower end of SCM muscle sacrificed and level IV estheing dissected from

their territory with suture ligatures denoting thieientity
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Photographs

11: Dissection of other nodal levels

12A: Identification of tail parotid nodes
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Photographs

12B: Tail parotid nodes overlying posterior digastrinsole along the exit of

retromandibular vein.

13: Completion of en-block MND Il with resection ofrwor.

Page 54



Photographs

14A: Measurement of T- length
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14 B: T-length measured 2.3 cm
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Photographs

15A: T-breadth measurement
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15B: T-breadth measured 1.4cm
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Photographs

16A: Measurement of GTT- black silk sutures used taenmeasurement between

fixed points
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16B: GTT measured 0.9 cm
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Photographs

17: Orientation of specimen and identification of nidéaels (with reference to Table 1).
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18: Separation of all nodal levels and primary tumdahwevel IB nodes.
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Photographs

19A and 19B: Harvest of nodes from individual levels 48 hoafter 10% buffered

formalin fixation

20: Completion of node harvesting from individual nbigaels with number of nodes

harvested from each level
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Photographs

21 B: Gross bone erosion evident during grossing osgezimen after 48 hours of

10% buffered formalin fixation.
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Photographs

22A. Extra-capsular spread at level IB in a patient®IN

22 B&C: ECS in IB node during grossing evident in histbpéigical section in
patient MNO
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Photographs
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24. Well differentiated tumour with advancing frontosting moderate differentiation

Page 62



Photographs

25. Failure at tail parotid region after therapy for GiCC —such failures seen in our

previous cases promoted us to include tail paratides in this study

Page 63



Results

RESULTS

There were 69 (53.1%) patients with age over 50rsyeand 61 (46.9%)
patients with §0 years Table 4). The majority of our study patients were male§ 10
(81.5%) and the number of female patients was B150h). Sixty-six (50.8%)
patients had right sided lesions and 64 (49.2%iepts presented with left sided
lesions Table 5. Tobacco and arecanut chewing habit were fourapproximately
90% of our patients, followed by alcohol consumptia 41 (31.5%) patients and
smoking in 23 (17.7%) patients. Ninety-nine (76.3%j)ients practiced the habits for
over 10 years and in 31 (23.8%) patients the dwratif habits ranged from 5-10

years. Twenty-two (17%) patients had all four h&fieble 6).

When the clinical factors were studied in 130 pae OSMF was a common
PMD found in 41 (31.5%) patients followed by leulafa and /or leuko-
erythroplakia in 27 (20.8%) patients. Clinicalliete was no evidence of PMDs in 62
(47.7%) patients. Clinico-radiological evidencenwdisticator space infiltration by the
tumour was present in 57 (43.8%) patients and b suanifestation was seen in 73
(56.2%) patients. As per AJCC 2009 nodal stagimgofal cancer, 48 (37%) patients
which was a majority, were clinically N1 stageddaled by 45 (35%) patients which
were clinically NO staged. In 37 (28.5%) patiefhis tlinical nodal staging was N2 or
N3. There was clinico-radiological evidence of ban@tration by the tumour in 43
(33%) patients whereas bone infiltration by the cumwas absent in 87 (67%)
patients. Clinically the tumour was found to infite into the skin in 28 (21.5%)

patients and in 102 (78.5%) cases skin was freafitifation (Table 7).

When the tumour size was measured intra-operatiodlgwing resection of

the tumour in 130 study patients, majority of owatignts presented with T4 67,
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Results

(51.5%) and T3 28 (21.5%) stages as per AJCC 2@4$ing for oral cancer. The
number of patients with T1 and T2 staged tumorsewemparatively less, amounting
to approximately 13% cases in each category. Th& @€asured intra-operatively
was <lcm in 80 (61.5%) patients and it was over 1cm @ (88.5%) patients

(Table 8).

When the pathological factors were studied in 1t8@\s patients, 80 (61.5%)
patients were reported with well to moderate HOuwhour and 50 (38.5%) patients
were reported with moderate to poor HD. ECS inlyngph-nodes was reported in 25
(19.2%) patients and it was negative in 105 (81%biepts. LVE and PNI was
reported histologically in 15 (11.5%) and 28 (21)584tients respectivelyTable 9).
When the clinical nodal staging (cN staging) andhpkgical nodal staging (pN
staging) were compared in 130 study subjects, aréngatients that were clinically
staged as negative for nodal metastasis, 36 paitregre positive for nodal metastasis
pathologically and only 9 patients were reportedeopathologically node-negative.
Eighty three out of 85 patients that were clinigadtaged as node-positive were
confirmed also to have pathological node-positaly two patients in clinical node-
positive category were negative for nodal-metastasi pathological examination
(Table 10. When Chi-square test was used for studying ptieith level of nodal
metastasis, age was significantly associated vetiell of positive node (p<0.005).
Approximately 60% of patients >50 years of age hadlti-level lymph-node
metastasisTable 11). Laterality of the tumour was insignificantly asgated with
level of positive node on application of Chi-squsest Table 12. When Chi-square
test was used to study the association of patidmattsts and duration of habits with
the level of lymph-node metastasis, smoking, alt@omsumption and duration of

habits over 10 years showed strong evidence otagigm with level of lymph-node
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metastasis (p<0.05) and were statistically sigaiftc Fifty six percent of patients with
multi-level lymph-node metastasis admitted to hpvacticed deleterious habits for
over 10 yearsTable 13. On studying the association of PMLs with mudt«| nodal
metastasis using Chi-square test, the results statistically significantTable 14).
When Chi-square test was used to study the aswwciait clinical factors and
level of positive nodes, Clinico-radiological boreeosion, skin infiltration by the
tumour and infiltration into masticatory space shkdvstrong evidence of association
with multi-level nodal metastasis and were stai#dly significant (p<0.001). Eighty
two percent of patients with multi-level lymph-nodeetastasis showed tumour
infiltration into masticator space$dble 15. Chi-square test showed strong evidence
of association of clinical nodal status and levél pmsitive node, which was
statistically significant with p<0.001. Multi-levéymph-node metastasis was high in
patients presenting with clinically N2 and N3 nod@sble 16. Among the
pathological factors studied, the three patholdgfaators namely HD on biopsy,
LVE and PNI were significantly associated with theel of positive nodes (p<0.05)
as shown inrable 17. Intra-operative T-size and Intra-operative GTdwéd strong
evidence of association with level of positive ne@Bable 18. There was a highly
significant association with these factors and ll@fgositive nodes (p<0.05). Multi-
level lymph-node metastasis was common in patieitts T3 and T4 staged tumors
(59%) and tumors measuring over 1cm in thicknesgross measurement (88%). Out
of 130 patients, modified radical neck dissectiphge Il MRND) were done in 122
(94%) patients and radical neck dissections (RNBjendone in 8 (6%) patients. In
the former procedure internal jugular vein and apaccessory nerve were preserved
with sacrifice of sternocleidomastoid muscle wherda the latter, all three extra-

lymphatic structures were sacrificed. Out of 13Qiguas, 91 (70%) underwent
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composite resection, 24 (19%) underwent bite coftgassection and in 15 (11%)
marginal mandibulectomy was dorigaple 19. When step-wise logistic regression
was applied for studying the association of cliquathological factors (independent
variables) and level of positive node (dependemntabste), the gender, masticator
space infiltration, clinical nodal status, biopdyisfological differentiation), intra-
operative T-size and GTT which were found to benifigantly associated. Other
factors were insignificantT@able 20. When ROC test was applied, Masticator space
infiltration, Intra-operative T-size and Intra-optve GTT were significant predictors
of multi-level lymph-node metastasis. The Area underve for masticator space
infiltration, intra-operative T-size and GTT werg.2%,62 % and78.6% respectively.
Among these three factors, intra-operative GTT feasid to have higher sensitivity

and specificity for predicting multi-level nodal tastasis Table 21).

The highest number of lymph-nodes were harvesteh fievel 1V, level 1B
and level Il whereas level VB, level IIB and tagrotid yielded a smaller number of
nodes Table 22. In 71 (54.6%) patients tail parotid nodes wedsemt. Only in 15

(11.5%) patients they were positive for metastéisable 23).

In 130 patients a total of 3046 lymph-nodes wenedsted and studied. The
mean number of lymph-nodes harvested was 23%15+with a range of 14-37

(Table 24).
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Table 4: Demographic details of patients.

Variable No. of Patients| Percentage (%
Age (Years)
< or equal to 50 61 46.9
> 50 years 69 53.1
Gender
Male 106 81.5
Female 24 18.5

Table 5: Laterality of the tumor in 130 patients wih primary mandibular

GBC-SCC.
Variable No. of Patients Percentage (%)
Side
Right 66 50.8
Left 64 49.2
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Results

Table 6: Details of Patient’s deleterious habits.

Habits No. of Patients Percentage (%)

Arecanut chewing
Yes 123 94.6

No 7 5.4

Tobacco chewing

Yes 112 86.2

No 18 13.8
Smoking

Yes 23 17.7

No 107 82.3

Alcohol consumption
Yes 41 315

No 89 68.5

Duration of Habits

5-10 Years 31 23.8

> 10 years 99 76.2
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Table 7: Clinical factors of 130 study patients.

Clinical Factor

No. of Patients

Percentage (%)

Potentially Malignant Disorders

No PMDs 62 47.7
Leukoplakia / erythroplakia/ both 27 20.8
OSMF 41 315
Masticator Space Infiltration
Present 57 43.8
Absent 73 56.2
Clinical Nodal Status

cNO 45 34.61
cN1 48 36.92
cN2 16 12.30
cN3 21 16.15

Clinico-radiological Bone erosion
Yes 43 33.1
No 87 66.9

Skin infiltration

Present 28 21.5
Absent 102 78.5
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Table 8: Intra-operative factors measured during sugery in 130 study patients.

Intra-operative factor | No. of Patients Percentage%)

T size
T1 18 13.84
T2 17 13.07
T3 28 21.53
T4 67 51.53

Gross Tumour Thicknesis
<orequaltolcm 80 61.5

>1cm 50 38.5
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Table 9: Pathological factors of 130 study patients.

Results

Pathological factor

No. of patient

s Percentage (%)

Biopsy

Well to moderate differentiation | 80 61.5
Moderate to poor differentiation | 50 38.5
Extracapsular spread

Present 25 19.2
Absent 105 80.8
Lympho-vascular emboli

Present 15 11.5
Absent 115 88.5
Perineural invasion

Present 28 21.5
Absent 102 78.5

Table 10: Clinical and pathological nodal status in 130 gtsdbjects.

pNO pN+ Total
cNO 9 36 45
CN+ 2 83 85
Total 11 119 130
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Table 11: Demographic details and their association witlel®# positive nodes.

Level of positive node
cases with NO or Cases with Total Chi- p- df
level | metastasis| multilevel nodal| (n=130) square | value
(N21) metastasis value
Age (Years)
< or equal to 50 36 (59%) 25 (41%) 61 (100%)
> 50 years 28 (40.6%) 41(59.4%) 69 (100%) 440 |0.027 | 1
Gender
Male 49 (46.2%) 57 (53.8%) | 106 (100%)| 2.07 0.112| 1
Female 15 (62.5%) 9 (37.5%) 24 (100%)
* statistically significant (p<0.05)
Table 12: Laterality of the tumour and its association wétel of positive node.
Level of positive node
Laterality of | cases with NO or leve| Cases with Total Chi-square| p- df
the tumour | metastasis (N1) | multilevel nodal| (n=130) value value
metastasis
Side
Right 32 (48.5%) 34 (51.5%) | 66 (100%)
Left 32 (50%) 32 (50%) 64 (100%)| 0.030 0501 | 1
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Table 13: Habits and their association with level of pogtivodes.

Level of positive node
cases with NO Cases with Total Chi-
or level | multilevel nodal| (n=130) square p-
metastasis (N1 metastasis value | value | df
Arecanut Chewing
Yes 62 (50.4%) 61 (49.6%) | 123(100%)| 1.26 | 0.233| 1
No 2 (28.6%) 5 (71.4%) 7 (100%)
Tobacco Chewing
Yes 54 (48.2%) 58 (51.8%) | 112 (100%)| 0.334 | 0.373| 1
No 10 (55.6%) 8 (44.4%) 18 (100%)
Smoking
Yes 7 (30.4%) 16 (69.6%) | 23(100%)| 3.95 |0.038| 1
No 57 (53.3%) 50 (46.7%) | 107 (100%)
Alcohol
Consumption
Yes 14 (34.1%) 27 (65.9%) | 41(100%)| 5.45 |0.016 | 4
No 50 (56.2%) 39 (43.8%) | 89 (100%)
Duration of Habits
5-10 Years 21 (67.7%) 10 (32.3%) | 31(100%)| 5.58 |0.015]| 1
>10 Years 43 (43.4%) 56 (56.6%) | 99 (100%)

* Statistically significant (p<0.05)
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Table 14: Potentially Malignant Disorders and their assaeoratvith level of positive

nodes.

Potentially Malignant

Level of positive node

Disorders (PMLs)

cases with NO or] Cases with Chi- p- df
level | metastasis  multilevel square | value
(N1) nodall Total value
metastasis | (N=130)
No PMLs 23 (37.1%) 39 (62.9%) | 62 (100%)| 11.48 | 0.003| 2
28 (40.6%) 41(59.4%) | 69 (100%)
Leukoplakia/ 12 (44.4%) 15 (55.6%) | 27(100%)
Erythroplakia/Leuko-
erythroplakia 15 (62.5%) 9 (37.5%) | 24 (100%)

Oral Submucous
Fibrosis

29 (70.7%)

12 (29.3%)

41 (1009

* statistically significant (p<0.05)

Page 75




Results

Table 15: Clinical factors and their association with legépositive nodes.

Clinical factors

Level of positive node

cases with NO| Cases with Chi- p- df
or level | multilevel square value
metastasis (N1 nodal Total value
metastasis (n=130)
Trismus
Present 33 (52.4%) 30 (47.6%) | 63 (100%)
Absent 31 (46.3%) 36 (53.7%) | 67 (100%) | 0.485| 0.301| 1
Masticator Space
Infiltration
Present 10 (17.5%) 47 (82.5%) | 57 (100%)
Absent 54 (74%) 19 (26%) 73 (100%) | 40.77 | 0.000 | 1
Clinico-radiological
bone erosion
Present 13 (30.2%) | 30 (69.8%) | 43(100%)
Absent 51 (58.6%) 36 (41.4%) | 87(100%) | 9.27 | 0.002 | 1
Skin Infiltration
Present 3 (10.7%) 25 (89.3%) | 28 (100%)
Absent 61 (59.8%) 41 (40.2%) | 102 (100%)| 21.1 |0.000 | 1

* statistically significant (p<0.05)
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Table 16: Clinical nodal status and level of positive nodeblO, early and advanced

CLNM
Clinical N status and Level of positive node
levels of positive nodes
cases with NO Cases with Chi-
or level | multilevel nodal| Total square| P-
metastasis (N1) metastasis | (1=130) | value | value | df
cNO and cN1 62 (66.7%) 31 (33.3%) | 93 (100%)
cN2 and cN3 2 (5.4%) 35 (94.6%) | 37 (100%)| 39.7 | 0.000 | 1
* statistically significant (p<0.05)
Table 17: Pathological factors and their association witrelef positive node.
Pathological Level of positive node
factors cases with NO| Cases with Chi- p- df
or level | multilevel Total square | value
metastasis (N1 nodal (n=130) value
metastasis
Biopsy
Well-Moderate 48 (60%) 32 (40%) 80 (100%)
Moderate -Poor 16 (32%) 34 (68%) 50 (100%) | 9.65 |0.002 | 1
Extra-capsular Spread
Present 0 (0%) 25 (100%) | 25 (100%)
Absent 64 (61%) 41 (39%) | 105 (100%) 30.01 |0.000 | 1
Lympho-Vascular
Emboli 4 (26.7%) 11 (73.3%) | 15 (100%)
Present 60 (52.2%) 55 (47.8%) | 105 (100%)| 3.45 | 0.055| 1
Absent
Perineural Invasion
Present 5 (17.9%) 23 (82.1%) | 28 (100%)
Absent 59 (57.8%) 43 (42.2%) | 102 (100%)| 14.015 |0.000 | 1

* statistically significant (p<0.05)
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Table 18: Intra-operative factors and level of positive node

Level of positive node
Intra-operative Factors| cases with NO of  Cases with Total Chi- p- df
level | multilevel nodal| (n=130) | square value
metastasis (N1 metastasis value
Intra-operative T size
Tl and T2 25 (71.4%%) 10 (21.6%) | 35 (100%)
T3 and T4 39 (41.1%) 56 (58.9%) | 95 (100%)| 9.442| 0.02 | 1
Intra-operative gross
tumour thickness
< or equal to 1cm 58 (72.5%) 22 (27.5%) | 80 (100%)
>1lcm 6 (12%) 44 (88%) 50 (100%)| 45.06 | 0.000 | 1

* statistically significant (p<0.05)

Table 19: Details of surgery in 130 patients with primaryrmdéoular GBC-SCC.

Surgical therapy in 130 study patients No. of paie Percentage
Type of Neck Dissection
MND II” 122 94%
RND' 8 6%
Type of Primary Resection
Composite resection 91 70%
Bite Composite resection 24 19%
Marginal Mandibulectomy 15 11%
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Table 20:Results of step-wise logistic regression for stagythe association of
clinico- pathological factors (independent variabland level of positive node
(dependent variable).

Clinico-patholoical] B SE Wald df Sig. | Exp (B 95% C.I.for
factors EXP(B)
Lower Upper
Gender 2.766| 1.38] 3.971 1 0.046 15.902 1.049 Ba11
Masticatory space -2.593| 1.053| 6.060 1 0.014 0.075 0.009 0.589
Infiltration
Clinical Nodal 4.054 | 1.329, 9.299 1 0.002 57.635 4.256 780.415
Status
Biopsy 1.396| 0.737 3.591 1 0.058 4.040 0.953 17.119
Intra-operative | 2.361 | 0.894| 6.972 1 .008 10.604 1.838 61.186
Gross Tumour
Thickness
Intra-operative T | 1.723 | 0.343| 25.187 1 0.019  5.600 0.523 0.716
size

B: Coefficient for the constant (Intercept)

SE: Standard error around the coefficient for thestant

Wald and Sig: Wald chi-square test for null hypsieehat constant is 0 and Sig is

p-value

df: Degree of freedom for Wald chi-square

Exp (B): Exponentiation of the B coefficient (Odadio)

95% CI for Exp (B): Confidence Interval (95%) foxf(B)
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Table 21: Results of ROC test for studying the associatiociinico-pathological
factors (independent variables) and level of pasitiode (dependent variable).

Test Result Area Std. Error| Asymptotic Asymptotic 95% Confidence Interva
Variable(s) Sig.
Lower Bound Upper Bound
Masticator space .222 .042 .000 139 .305
infiltration
Intra-op T size .620 .049 .019 .523 716
final
Intraop TT .786 .042 .000 .705 .868

Photograph 26: The ratio of number of positive-nodes (colourent$) and number
of nodes harvested from each nodal level (LNR)3@ patients with primary
mandibular GBC-SCC.
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Table 22: Distribution and reference range of nodes at éaal in 130 patients with

primary mandibular GBC-SCC.

Nodal levels submitted 1A B A | 1IB 1] IV VA |VB |Parotid Nodes
No. of nodes per leve|
Total 339 | 474 | 343 | 248 | 459 | 483 | 367 | 246 81
Average 2.61 365 264 190 353 3[2 2{82 1.89 20.6
Median 3 3 3 2 4 4 3 2 0
Range 1-5/ 18/ 15 14 16 18 16 0+2 0-3
No. of positive nodes 96 187 92 41 43 17 7 3 15
ECS 0 25 0 0 0 0 0 0 0

Table 23:the status of tail parotid nodes in 130 patierite ywimary mandibular

GBC-SCC
Parotid Nodes Frequency Percentage
Absent 71 54.6%
Negative 44 33.8%
Positive 15 11.5%
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Table 24: Details of Lymph node yield (LNY) in 130 patient#h primary

mandibular GBC-SCC.

Descriptive statistics

Lymph node vyield (LNY)

Total number of patients 130
Mean +Std Dev 23.61%.15
Range 14-37
Median 23
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Female
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Results
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Distribution of study subjects according to the involvement of Masticator
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Distribution of study subjects according to GTT
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Distribution of study subjects according to perineural
invasion
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Discussion

DISCUSSION

Buccal mucosal SCC has been studied extensivelyeittast decade owing to
its propensity to spread into adjacent anatomitraicgires, wide-gamut of clinical
behavior and requirement for aggressive theramctoeve loco-regional control and
long-term disease-free survival: **®This malignancy is reported to have significant
recurrence rates in spite of comprehensive therd§§°° Also, the incidence of

buccal SCC when compared to other subsites of3€4l is found to increadé® **°

The typical spread of buccal SCC into mandibularGGB a common
presentation in the Indian population given thehhjgevalence of tobacco and
arecanut abuse® More importantly, prolonged contact with the caogjens present
in tobacco and arecanut that are held in the gmgivccal sulcus (GBS) by abusers is
known to bring about various genetic changes imtineosa and promote this typical

extent of the tumour’%1"3

Buccal SCC is known to behave aggressively duéstproximity to adjacent
soft and hard tissues, tendency to spread inte ttiesues and few anatomical barriers
for the spread’? Once the tumour manifests in the GBS, it can spieto para-
mandibular space, lower border of mandible, alongchl mucosa to upper gingivo-
buccal sulcus, posteriorly to retromolar trigoneasseter muscle and masticator
space, and medially to involve mandibular bone #odr of mouth. Laterally the

tumour can involve buccal space and infiltrate skifi'™

The loco-regional control rates of buccal SCC dedpem the stage at
diagnosis, depth of infiltration, extent of CLNM damfiltration into the surrounding
structures” ”. Most of the cases of mandibular GBC-SCC are kntwvpresent in

locally advanced stage in contrast to other subsiteral SCC: 2°
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These factors also determine the need for aggeessherapy and
reconstruction of the defects. However, despitereggive therapy the mandibular

GBC-SCC has shown poor loco-regional control rafes.

Studies on mandibular GBC-SCC with large sample $iave shown that
these malignancies are known to recur regionallgneafter definitive therapy. The
regional recurrence rates are 7.5% to 32%, and raported at the upper-
jugulodigastric, posterior triangle and parotid fmnodes: *° The results of
previous studies and our own experience at tertiefgrral center have shown that
often the regional recurrences are non-salvagesiieeven if salvaged the disease-
free survival is poor. With this background, weeimied to study the pattern of
CLNM in mandibular GBC-SCC and characteristics minary tumour that contribute

to type and extent of CLNM.

SCC of the mandibular GBC is found to occur in nleddge patients in
majority, although studies comprising of cases witlunger age group have been
reported” 2 **The age of patients ranged from 22-80 years instusty which was
similar to a study conducted on buccal mucosalisansa involving 100 patients’

In other studies, comprising of larger number ohdiaular GBC-SCC patients, the
age range was wider to include more of elderlyguasi with maximum age limit of
85 years, although the minimum age reported inetlséisdies remained similar to our
study.” % The age was again independent of the disease istéige reported studies.
Unlike studies that included mandibular GBC-SCCaktT-stages, in a study that
included only locally advanced disease showedttietige remained in the range of

21-90 years. This shows that most of the studieliding ours have considered all
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the patients diagnosed with mandibular GBC-SCC timate operable and patients

had good general condition, even though co-moibglitere present.

When we looked at the distribution of patients véatheference range of age, it
was found in our study that there was approximagglyal distribution of patients that
were 50 years and patients that were > 50 years. Thédauof patients over the age

of 50 years was on a higher side in the reportediess on mandibular GBC-SC&®

26, 30

In contrast to tongue and other oral subsites iofignly SCC, SCC of GBC is
reported to occur at an advanced Hge'’®The highest number of cases of SCC of
oral tongue have been reported to occur below geedd 45 years, in the western
literature. Likewise, the age of first primary tuamanvolving mandibular GBC does
not seem to be of a prognostic value in contrasirigue SCC, in view of its reported

occurrence in patients >65 years of age as repbgt@EER datd.’”

Although the association of age with survival hastb broadly studied in the
literature, the relationship of age with the CLNMshnot been clearly elucidated.
Most of the available studies in the literatureédaet shown any association of age of
patients with oral SCC and CLNRK: ' 2% 2’0On the contrary, the results of our study
showed that age was significantly associated wittNiK&@. The number of patients
>50 years old were on a higher side in ‘multi-lemelde positive’ category in our
study. This must have contributed to the significassociation of CLNM with the
age. Similar results have been reported only in studies”" 1’8 In the latter study it
was seen that the risk of CLNM increased to appnaxely two folds with every 10

years increase in age in patients with buccal $€cC.
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Gender:

The gender variation with regards to subsite of ohel SCC is a notable
feature among various studies and is known to dkpmm geography, type of

deleterious habits and nature of exposure to cageins® > 1> 2

As per the GLOBOCAN-2018 data, oral SCC is secoandst cancer
affecting males® ?Overall, oral SCC is commonly seen in males andntimaber of
female populations with oral SCC is known to vakithough there is no variation in
the male population with regards to subsite, thaler of female patients in most of
the studies diagnosed with tongue SCC were on higite in contrast to buccal

Scc? %

In patients with mandibular GBC-SCC, the numbernddle patients were
found to be three to four times higher comparefétoale patients. The male: female
ratio in mandibular GBC-SCC was 4.4: 1 in our studycontrast to 7:3 and 2.4:1,
found in other high- volume studi€s®® There were only 24 (18.5%) female patients
in our study and this has resulted in skewed nialaale patient ratio in comparison
to other studies. Abuse of chewable form of tobaand arecanut were common
practices in male populations in mandibular GBC-S@ich is highly prevalent in
India and South-East Asia, in contrast to westespugation where smoking and
alcohol-abuse are main carcinogens resulting irguenand floor mouth SCC in
female population'®** With the exception of one study, in which male plagion
was independent predictor of CLNM, no study inchgdiours has shown any

significant association of CLNM with gendéf®
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Risk factors for mandibular GBC-SCC:

Tobacco and arecanut chewing were a common praictioger 90% of our
patients. It was observed that female patients wegitual chewers of arecanut
without being aware of its carcinogenic effects.r Gawn previous study has
highlighted the association of arecanut chewingithabd buccal SCC in Indian
women.*®® In addition to tobacco and arecanut chewing, snkind alcohol-abuse
were notable risk factors in male patients. Whempuared to studies from other
Asian countries like Taiwan and China where theamagk factors for mandibular
GBC-SCC is betel nut chewing, the major risk faétomdia is chewing of arecanut
and tobacco combination: > ¥ **Abuse of alcohol and smoking has shown
synergistic effects in carcinogenesis.®® Although, the contact time of carcinogenic
stimulus to oral tissues was not studied in thegmestudy, the duration of habits was
significantly associated with positive CLNM. Therdtion of habits may not be
directly related to nodal stage, this associatiaqghinbe due to higher number of
patients presenting with advanced T- stage in tunlys as most of these patients
reported of deleterious habits for over 10 yealher& were over 75% patients in our
study who admitted of having exposed to the knoisk factors for oral cancer for
over 10 years. In previous studies, a signifias#ociation of oral SCC and PMDs
with the duration of habits was found. Longer theation of exposure, higher the
probability of having either oral SCC or existingMP transforming into oral

SCCS 181
PMDs and mandibular GBC-SCC:

In view of higher number of patients reporting wittolonged exposure to risk

factors the presentation of mandibular GBC-SCC WithDs was a common finding
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in our study. Over 50% of our patients presenteith WMDs which was higher than
the reports of previous studies. Oral submucousdis was commonest PMD in our
study which was similar to one study, whereas lpld&da was a common PMD in
another study? *"*Habitual chewing of arecanut is well-establishisé factor in the
causation of OSMF and it was common in our patiéfftghis could be an important
reason for high number of OSMF cases in our stuéythough, PMDs have not
shown to be directly associated with CLNM in or&@lG their association with local
recurrence of the tumour after definitive therapstablished: **°The patients with
PMDs like leukoplakia or leuko-erythroplakia whessaciated with mandibular
GBC-SCC can have variable degrees of dysplasia aamd be a part of field
cancerizatiort?® This can show up as ‘dysplasia’ at the surgicaigina following
resection of the tumour. The presence of ‘sevespldgia’ at the margins is found to
be a strong determinant of local recurrence of ttireour following resection®®
However, the presence PMDs in our study was inggmt on multivariate analysis

for its contribution in the nodal metastasis.
Clinical presentation:

Trismus and associated swelling were most commasentations in our
patients. In some patients the trismus was sews@ting in inability to completely
examine the tumour clinically and locate its pdsteextent. This was the reason for
inaccurate clinical T- staging pre-operatively lrese patients. OSMF was common
reason for trismus in our patients owing to prokohdpistory of tobacco and arecanut
chewing habit. The second common cause of trismas infiltration of the tumour
into masticatory spaces which was seen in 47% téms, although some of the

patients also had both of these causes. In viewrigihus, we evaluated all our
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patients with Multidetector Computed TomographicO®IT) imaging with puff
cheek and 1mm cuts, which is an evidence-basedoahdtin assessing bone erosion,
infiltration into masticator space, extent of tumamd nodal staging® **'With the
clinical examination and imaging, we could identityese individual factors and
assess its impact on CLNM.

The frequent complaints of the patients with mianikér GBC-SCC in other
studies included oral ulceration which was not camrin our study® **In a study
the clinical examination of patients was possilleascertain the epicenter of the
tumour which was not possible in over 40% of ouiigras due to trismu$.Besides
ulceration of buccal mucosa, the presenting comfdadf patients with mandibular
GBC-SCC in other studies included burning sensatiothe mouth, loose teeth and
exophytic swelling® " ?The patients with locally- advanced disease ptesewith
either oro-cutaneous fistula or infiltration intdkirs over the cheek which was
identified by the bimanual palpation, pinch testl amaging.” ?° The results of other
studies were commensurate with our findings. Mdghe clinical presentations that
have been described in the previous studies, edpyeftom the western literature are
based on patients that had early stage lesionggStall) whereas majority of our
patients were in locally advanced stage (stagenidl 1V).” %2 2°|n view of this, we
had patients with clinical features characterigifc advanced stage disease like
trismus, infiltration of masticator space, clinicdiological bone erosion, skin
infiltration and malignant lymphadenopathy. In masit the Indian studies on
mandibular GBC-SCC, the number of patients withallyeadvanced disease was
higher, the clinical findings often included bon@sson, skin infiltration and node
positive necks as also observed in our stfithy® *®2The occurrence of trismus either

due to OSMF or due to infiltration into masticat@pace is reported only in one
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study, without correlation with the stage of theedise® However, infiltration into
masticator space, Clinico-radiological bone erosiand skin infiltration by
mandibular GBC-SCC were significantly associatethwnulti-level CLNM in our
study, which is likely due to higher number of pats with locally-advanced stage.
Also, posteriorly-located lesions in oral cavitydainvolving retromolar trigone have
been reported to show higher incidence of CLNM ddition to infiltration into
masticatory spac&. '® In the lesions with locally advanced stage, tkelilood of
infiltration into mandibular buccal or alveolar tex and/ or infiltration into skin is
higher owing to lack of barrier laterally, once th@mour infiltrates buccinator
muscle.®*° The fat overlying buccinator muscle is a weak iearto the tumour
spread and often the skin is infiltrated by the adumonce it approaches closer to
buccal fat.**° This anatomical factor can contribute for highadbrecurrence rate of
mandibular GBC-SCC even after radical surgéfy. Contrarily, infiltration into
surrounding structures by mandibular GBC-SCC cpords to larger tumour
volume, which includes tumour thickness and greéatesension of the tumour?’
This was evident from the results of our study timarease in tumour diameter,
tumour thickness or both was associated with nheNg! nodal metastasis. The
previous TNM staging (AJCC 2009) that we followedridg this study considered
only greatest tumour dimension as an indicator -sfZE which may not be accurate
measure of CLNM, as it underestimates the volumgis#fase and at times the tumour
may not be infiltrative or may be attenuated at tiied dimension (thickness)>®
Failure to recognize aggressive behavior of a tunwith smaller dimension and
larger thickness in contrast to larger tumour digi@m with smaller thickness was a
major shortcoming of AJCC 2009 TNM staging systemmich we overcame by

including gross tumour thickness in our study. Tingusion of tumour depth into
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TNM staging system came to effect after realizimg importance of tumour thickness

as a determinant of prognosis and CLNM in oral $Cte recent studie¥*
Pathological Factors:

The histological differentiation (HD), ECS, LVE amNI were pathological
factors that were considered in our study in viéyrevious reports on oral SCC that
validated these factors to determine the prognasi$ requirement of aggressive
therapy following surgery!**'?> We intended to study the influence of these
pathological factors on CLNM in mandibular GBC-SC@&istologic grade has been
reported as an important marker of tumour behawspecially with regards to
regional and distant metastasis. Although, we Byeders grading system which has
been used by several other studies, the intermetaf results using HD has shown

poor correlation with outcome and response tormeat in an individual patient

However, studies have shown that HD is a valuatgeiptor of CLNM.*4116
The varied results of HD in influencing CLNM areedto heterogenous tumors,
inadequate or small sample during biopsy and degrezelon cellular structure rather
than the function and biological behavidt.lt was observed in our study that the
inclusion of invasive-front of the tumour in biopsgecimen improves the reliability
of HD in predicting CLNM, as the HD was found tdfei at the invasive-front from
the superficial areas of the tumotf¥ Detection of poor HD at advancing front in the
biopsy specimen was reliable predictor of multile€LNM. Inclusion of only the
superficial areas of tumour in the biopsy specinmmn result in erroneous
interpretation of HD especially, when it shows welifferentiated tumour on
histologic examinatiort®® ¥ Multi-level CLNM were seen in tumors with moderate

to poor HD in our patients and this was due to eggjve biological behavior of
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tumors revealed by studying their invasive frofitiserefore, we recommend that the
decision on comprehensive neck dissection basdddof tumour should be taken
provided the invasive front in the biopsy specinias shown poor differentiation.
However, HD was insignificant predictor of CLNM multivariate analysis in our

study as the status of invasive front was not aadgtermined in biopsy specimens.

Although the number of patients with locally-advadcSCC were higher in
our study, patients with LVE and PNI were 11% ard@o2respectively, which was
lower than reported studies comprising of largemher of patients with buccal
cancer!?® LVE was never detected in the biopsy specimensnaost of the positive
reports of LVE was found during grossing of specinreour study which was similar
to previous studies:®® The presence of PNI was suspected in patients kiih
volume disease, especially when mandibular canal inidtrated by the tumour on
clinical examination resulting in paresthesia andging modalities confirming the
findings. However, it was confirmed only after bisigical examination of the
specimens. Although, LVE and PNI were significargBsociated with CLNM in our
study, their role in contributing to CLNM is contersial.** *?** Some studies have
reported these factors as determinants of loc@nadjiand distant metastasis whereas,
another study has not reported any such 8{é®°However, PNI was a significant
predictor of CLNM in a comparative study involvirlguccal and tongue SCC
wherein, patients presenting with PNI were lessamparison to those with tongue
SCC.' It appears that both of these factors are assutiatth higher T-stage and
locally advanced disease status rather than coitidp as independent predictors of
CLNM. Contrarily, the role of these factors in pietohg local recurrence, distant

metastasis and influence of disease-free survivalell established in the existing
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literature. #"*% The Table 25 shows significance of various clinico-pathological

factors in comparison with our study in causatib@bNM.

Author/ Year Study Design No. of Outcome Significant
patients factors
Vincent N et al | Retrospective 149 L/R RFS Age, T-size,
1302012 bone invasion
Jan JC et d'’ | Retrospective 415 Prognostic factor&€CS, advanced
2011 in buccal SCC T-size
Walvekar RR et| Retrospective 642 L/R control CLNM,
al?®2009 Invasion depth
Kane SV et af®®| Retrospective 48 CLNM Invasion depth
2006
Ghoshal S et al| Retrospective 100 Prognostic factors, T3/T4 stage
1742006 DFS in buccal SCC
Okada Y et al®® | Retrospective 38 CLNM HD, Mode of
2003 invasion
Diaz EM et al* | Retrospective 119 DFS in buccal SCC Muscle
2002 invasion, ECS
Present study | Prospective 130 GBC Masticator
2012-2017 space infil,
advanced T
stage,
GTT>1cm

Table 25: Comparison of clinico-pathological factors that enewn to be associated

with CLNM and survival, described in previous stuadyd compared to present study

Neck nodal metastasis from mandibular GBC-SCC:

Nodal metastasis on initial presentation of patieith oral SCC is a reliable

prognostic factor. Studies report that presenceCbNM reduces the survival of

patients to less than 50% after definitive therapy> °® 8¢ “Although, mandibular
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GBC-SCC often presents in locally advanced stdge,iricidence of occult CLNM
can range from 11%-5094, 2% 8 116, 117,128, 129, 174, 183 nravious studies 62% of
patients presented with clinically evident CLNMsA| the regional recurrence rate in
mandibular GBC-SCC can range from 7.5% to 32% whiehoften non-salvageable
and even if salvageable, the mean disease-free/aliw not reported to exceed more
than 4 months” %% 3% 18 Therefore, ND is an integral part of comprehensive
management of mandibular GBC-SCC which, if donerargfin patients with node
negative neck can improve survival and is esséytddne in patients with node

positive necks to address CLNM.

However, the major drawbacks in the previous stidie mandibular GBC-
SCC with regards to prevalence of occult metastasi® been inconsistency in the
research methodology, variability of diagnostic midés used to identify occult
CLNM, non-uniform type and fields of neck dissentiaifference in the methods of
grossing and reporting of final histopathologidatifngs.” 26 3 17174 3% he reports
on occult CLNM inferred by retrospective studieaga from 11% to 33% whereas
those from prospective studies range from 35% t%.5@n the other hand, the
regional recurrence of over 50% has been reportguhtients with clinically node-

positive necks’ 2> 1#3

Most of the studies on mandibular GBC-SCC highligither single or multi-
institutional data on loco-regional failure and\sual, and lack consensus on the
factors influencing CLNM and their effective managt in mandibular GBC-SCC.
7,26, 117,117, 129, 18, thermore, the data on CLNM in mandibular GBG=S@s been
derived from the reports of western studies whiah @ither deficient in number of

mandibular GBC-SCC patients or are generalizednhttude all oral subsite SCC,
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majority being of tongue or floor mouth SCE™* Also, mandibular GBC-SCC is
commonly associated with chronic oral inflammati@gMF, limited mouth opening
resulting in poor oral hygiene, periodontitis whidin contribute to clinically evident

lymphadenopathy: *"*

In addition to this if we consider the existingtiture that is based on buccal
SCC, itis precarious with regards to extent ofdumwithin buccal mucosa and little
importance is given to distinguish the tumors edieg to mandibular GBC which is

a unique anatomical region in the oral cavity, by bone and soft tissd&™2

In view of the potential drawbacks in the existiliggrature and lack of
uniformity in the methodology, we intended to stuilfye pattern of lymph node
metastasis, the LNY and factors that influence CLMNMpatients with mandibular
GBC-SCC, so as to guide a therapist in decisionimgakith regards to the extent of

neck dissection, to avoid regional failures .

Neck Dissection (ND) procedures have undergoneriassef modifications
from the time it was first described in early™®entury to present era of practice,
based on the evidences obtained by years of réséammptimize regional control of
HNC and reduce the morbidity resulting from thegaaures, which can adversely
impact on the patients Qof:%% 2 3Although, there are established guidelines for
managing neck in cases of occult metastasis froah 8CC, there are no clear
guidelines on extent of ND in node positive neck®.** Some surgeons advocate
extended SOND for node positive neck wherein thegett level | to level IV lymph
nodes and spare level §:1%Others practice either only SOND followed by adjot/
radiotherapy or comprehensive neck dissection parating level-I to level-V in

clinically node positive necks$?® ***In view of the variations in practices, there is
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diversity in the reports related to factors thamtdbute to extent of CLNM in oral

SCC in the current literatur&? 193

In order to overcome the bias in selection of umifoND procedure, we
included only the patients that require level-lldwel-V comprehensive ND, either
due to current guidelines suggesting it for nodsitp@ necks or due to large primary
tumors for which pectoralis major myo-cutaneous KRB} flaps were planned for
reconstruction at the tumour resection site. In ldiger cases we sacrificed the
sternocleidomastoid muscle to facilitate inset dfIMRC flap and this method
provided us with an opportunity of dissecting leixland level-V lymph-nodes and
studying them for metastasis from mandibular GBGSS@ our patients. Also,
adherence to include only classical mandibular GRBIZT patients with the tumour
extent described as per the previous studies alwlwving established specimen-

grossing protocol ensured uniformity in our invgation.

When these methods were followed, we could hawest 3000 CLNS in 130
patients with mandibular GBC-SCC. Among the variouslal levels, the highest
number of CLNS were harvested from level | followsdlevel V and level Il. The
number of CLNS harvested from level Il and levEl were approximately equal.
When compared to a study by Friedman M et al tbpbnted the distributions of
CLNS per level in the neck by doing cadaveric ndidsection, the average number
of CLNS found in our study were les&’ The highest number of lymph-nodes in their
study were harvested from levels IV and Il followey level 11l and V which was
contrary to our results. The presence of diseatieeadraining area of the levels | and
Il resulting in the increased number of nodes & tbvel when compared to the

number of nodes harvested in cadavers withoutaaater can possibly explain the
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results obtained by our study. Also, the possibiit racial and ethnic factors that can
contribute to variation in the CLNS should be cdesed in view of the previous
studies that have shown significant differencehi@ lymph-nodes harvested in non-
Asian and Asian gastric carcinoma patieftsSo far there is paucity of the literature
on reference range of CLNS in Indian patients aadability of CLNS in HNC

patients.

As observed in the previous studies, the CLNM aumandibular GBC-SCC
occurred in foreseeable manner, involving levéll &nd to lesser extent level Il even
though there were more of locally advanced casesuinstudy.>® ¢ 47 174. 179
contrast to previous studies, the incidence of b&@UNM in our study was found to
be 24% and the common site of occult metastasiaroext at level | B/ 2 183 190
Also, level | B was the only site of solitary CLN&hd other levels from Level-ll to
level-V never showed solitary CLNM @ble 26). Solitary CLNM bypassing level 1B
was seen in retrospective studies$® These studies included only locally advanced
mandibular GBC-SCC patients and possibly this migate been the reason for

reporting skip metastasis in their studies. Theuoence and comparison of CLNM

in our study with respect to other reported stigdgtiown inl able 26.
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Table 26: CLNM pattern in other studies in comparison whk present study

I No.o\f Oral

Author/year | Study desig Type of | Pattern of| Levels IV| Remarks
patients| SCC ND CLNM &V
Subsite (Levels) status
Present study Prospective 130 GBC MRND I, 11, 1l Least CLNM at
2012-2017 -V IV&Vin
advanced
stage only
Essig H et | Prospective 60 Buccal MRND I, I, I IV: 3%| Least
al*®® V:1% | involved
2012 level V
Mishra et al | Retrospective 81 us SOHD/| 1, I, I, IV/V nil
272010 MRND \Y
Narendra H | Retrospectivg 127 Buccal RND/ | I, 11, 3-11%
et al®2010 MRND CLNM
Woolgar JA | Retrospective 439 Tongue/| RND, [, 11, 11 Not Multilevel
82007 FOM | MRND, affected | positive in
SND T4 cases
Diaz EM*! | Retrospectivd 119 Buccal | Observe I, 11, I Nil
2002 /| SOHD
Chone CT | Retrospective 50 All Head| SNDs -V v,V High
2000°% Neck 37% larynx/
pharynx
SCC

ECS has emerged as reliable predictor of regiondl distant metastasis in

HNC. & 3% 153When compared to other subsites of oral SCC aehigitidence of

ECS in tongue and floor mouth SCC has been repdited**However, in a large-

scale Indian study, no difference was observeddidence of ECS in tongue versus

buccal SCC*?® The incidence of ECS reported in our study was {884130), which

is comparable to 22% (141/618) found in a largdesstudy*° The diagnosis of ECS
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was done by clinical examination and imaging whigds reliable. Only in three of
our patients ECS was found on final histologicgaing whereas in 22 patients it
was detected before surgery by imaging and clinic@mination. However, these
three patients had node positive necks with centafosis on imaging. Our
observations suggest that ECS can be identifiestdaydard imaging techniques and
can help in decision making regarding extent of Cldiésection. ECS was
significantly associated with multi-level CLNM inup study. All the patients with
metastasis at level-IV and level-V were found teeh&CS that was detected at level
IB node.

The importance of CLNM to level IV and Level V hheen validated as a
determinant of regional recurrence and distant st@$ss. The reported studies
highlight the factors that influence CLNM at lewsl-and level-V.*% *"|n a study
the reported incidence of CLNM to level-IV and levewas higher in the tongue in
contrast to buccal SCC which was similar to ourepbations*® Metastasis to levels-
IV and level-V was seen only in 15 (11%) of ourigats which was lower than the
reported study*®® Majority of patients in study had wide variatian the subsite of
oral SCC and included mostly SCC of tongue andrfitoouth. SCC at these subsites
have propensity for skip metastasis and this empldiigher incidence of CLNM
involving level IV and V in their study. It was reorthy that the involvement of
level IV and level V was 4% and 1.5% respectivalyur study, in spite of including
clinically node positive cases. On the contraryewlnigher number of patients with
only locally advanced cases of mandibular GBC-S@&Cevstudied, there was 3-folds
increase in CLNM to level-IV and level-V nodés.In fifteen patients with level IV
and Level V metastasis in our study, it was obsertleat ECS, multiple node

positivity, tumour thickness over 1cm measured glsoand infiltration of skin by
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primary tumour were common findings. In comparisoithe available literature with
unspecified subsite of oral SCC ECS, multiple npdsitivity and HD were found to
be associated with metastasis at level IV and I&vél** The incidence of CLNM at
level IV and level V in clinically node positive des reported by our study were
similar to a retrospective study which included yombcally advanced cases of
mandibular GBC-SCC” **" *83Thijs shows that even in cases of locally advanced
mandibular GBC-SCC, preserving level IV or levelnddes is possible in selected
cases and this can avoid morbidities or complicati@lated to spinal accessory nerve
and thoracic duct. ldentification of these casesedaon clinico-pathological risk
factors can help in decision making regarding coradve versus radical ND. In
addition to level IV and level V, we studied thevatvement of tail parotid nodal
(TPN) metastasis in mandibular GBC-SCC which hagendeen studied before,
although these lymph nodes are dissected duringoemansive and radical neck
dissection. In view of our previous experience vgttients developing recurrence at
parotid region following curative surgery for maodliar GBC-SCC Rhotograph
25), which are often non-salvageable, we intenddaddlude tail parotid nodes in our
study. As recommended by previous studies, weedisd the tail parotid nodes that
were found along the inferior pole of parotid glangerlying posterior-belly of the
digastric muscle, at the exit of retromandibulainvieom inferior pole of parotid->
There were no lymph nodes found at the tail panatigion in 71 (54%) patients. In 59
(45%) patients we could harvest these nodes and $bem separately for
histopathologic examination. It was noteworthy thRN were positive for metastatic
disease from primary mandibular GBC-SCC wheneverethvere multi-level CLNM
with ECS in at least one neck node and skin iafibm by the tumour at the primary

site. The possibility of retrograde metastasis iperotid nodes in presence of
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extensive metastatic disease in the neck nodebdwsreported in a study. This can
explain the observation of positive TPN in our studllso, age changes in the parotid
nodes resulting in their atrophy, loss of germioahters and replacement by fatty
tissue is reportet?® This could have contributed to absence of lymptesoin tail

parotid region in 54% of our patients.

For accurate N-staging, the minimum number of CLiNd are to be harvested
from the neck dissection specimen has been stamddrtb avoid under-staging. In
order to accurately estimate the ratio of positieles versus the number of nodes
harvested (Lymph Node Ratio), the minimum numbernofies that are to be
harvested from ND specimen has been validdféd™*® This concept has emerged
after it was realized in prognostication of maligoies affecting other organs:* It
has been estimated that any LNY >20 was assocwtedsignificant increase in the
likelihood of finding metastatic node. When we dolled the guidelines proposed by
the Royal College of Pathologists (RCP}he average LNY in our patients was 21,
obtained by performing comprehensive neck dissectih preservation of spinal
accessory nerve and internal jugular vein in mdsthe cases. As per RCE
guidelines the minimum number of nodes that wenwdsted by performing RND
were 20. The comparison of LNY found in our studycontrast to the available

literature is shown i able 27.

Page 109



Discussion

Table 27: LNY in other studies in comparison with the prasstudy.

Study/year LNY Type of ND
Agrama et af® 2003 13-20 RND
RCP’ 2011 Minimum 20 RND
Norling et al*®® 2013 19 SND I-ll
26 SND I-IV
8-10 SND (Cadaver)
Marres CC et df* 2014 1-89
Mean 34 MRND
3-52 SND I-1I
Mean 18
SEER Dat&"’ 1973-1996 Mean 24.6 SND (277 NDs)
Mean 30.2 MRND (1225 NDs)
Mean 32.8 RND (1016 NDs)
Present study, 2012-201 Mean 23.61 MRND II* 122 (94%)
Range 14-37 RND 8 (6%)

MRND 11 *: Level I-V ND with sacrifice of SCM muscle

The LNY is reported to change depending on theisalrdield, expertise of

pathologist, patient's body mass index (BMI), racénd ethnic factors.

Although the data on reference range of LNY in émdipatients undergoing neck

156, 157

dissection is unavailable, when compared to thetemediterature on LNY we had

lesser counts in spite of constant field of necksédction and standard operating

procedures for grossing of specimens and harvebltimgh-nodes®** ***This could

be attributed to racial factors and lower BMI irr gatients possibly due to nutritional
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deficiencies resulting from malignancy, OSMF, trimmand history of alcohol

consumption.?®% 201

TT is currently an independent-predictor of CLNMdral SCC 3 122 123, 127

On multivariate analysis intra-operative T-size,TGdver 1cm and masticator space
infiltration by tumour were strong predictors of itievel CLNM including level IV,
level V and tail parotid nodes in our study. We sidared measuring TT by gross
method although microscopic TT measured using aptioicro-meter is more
accurate® This was because gross measurement of TT is pedsjboperating
surgeon and can be done intraoperatively when idecid dissecting level IV or level
V nodes have to be taken whereas, the feasibiliticasrying out microscopic
measurements of TT intraoperatively is less. Howetle®e TT measured grossly can
overestimate the actual TT measured microscopicallythe former also takes into
account the inflammation, oedema resulting fromdurmand fibrosis whenever they
are associated with the tumour. In view of thig #stimated values of TT by gross
examination in our study was higher in contrasteported studies. However, even
when measured by gross examination the TT wasiablelpredictor of multi-level

CLNM as seen in other studies 12 1%

The higher T-size of tumour is another major premicof CLNM. * In
contrast to other subsites of oral SCC the accuragasurement of T-size in
mandibular GBC-SCC is at times difficult due tostnus. To overcome this, we
emphasize on measuring T-size after resectioneofumour, intraoperatively. T-size
was reliable determinant of CLNM in reported stisciss seen in our study: 123 4¢
19 The infiltration of masticator space by the tumaiso predicted multi-level

CLNM in our study, as it was found in locally adead tumors. The presence of
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masticator space infiltration points towards higiestage and locally advanced

disease in mandibular GBC-SCC.

Although frozen section is a validated techniqueéetecting nodal metastasis
intraoperatively, the drawbacks of this techniqoelude lack of availability at all
centers, requirement of advanced equipment andrtisgp@nd false-negative results
in detecting CLNM in 8%-20% patient¥: >°? Also, recent studies show that frozen
examination has poor cost to benefit ratio, asai encur additional expenses to
patients undergoing surgery for HNC Therefore, decision making on extent of ND
based on clinico-pathological factors can be adradternative to frozen examination

in low resource practice.
Limitations:

There were the following limitations in this study spite of endeavors to

minimize them and looking at the feasibility of darcting the study:

1. Sample size: the sample size was estimated wittstgtal recommendations
and taking into account the available studies. & &nd of the study the
number of patients with specific details like pa#tld, LVE, PNI, those with
positive metastasis at level 1V, level V and tadrqtid nodes were less in
number. Including a greater number of patients @amdprove the reliability
of our results.

2. Inclusion of survival analysis: inclusion of surahanalysis would validate the
clinico-pathological factors in terms of diseaseefisurvival and improvise the
understanding of their role on long term outcomack.of data on survival

analysis was a limitation of this study due tonitm-feasibility.
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3. The patients were selected as and when they metc¢hesion criteria. Thus,
equal distribution in each T-stage (from T1 to Whs not possible and this
was beyond our control.

4. Other factors like BMI, co-morbidities and inflamtaey response resulting
from tumour can influence the results of LNY obgrby our study.

Strengths of study:

1. Prospective design: the possibility of loss of vale information with regards
to specific aspect of disease is minimized duertsective design. All the
information and clinical findings that were relevéor predicting CLNM from
primary mandibular GBC-SCC were obtained after dglg patients and
clinico-radiological examination.

2. Subsite specificity: this study is based exclusiveh mandibular GBC as
subsite of SCC and clinico-pathological factorsquei to this subsite were
studied.

3. Constant field of neck dissection: the ND fieldsrevsimilar in all operated
cases. The outcomes in terms of LNY, nodes hardgste level, location of
positive nodes and pathological features of theerodlere studied uniformly
in all cases.

4. Grossing of resection specimens were based onlisktd protocol to avoid
errors of arbitrary methods.

5. Dependence on intra-operative features of tumorsdéxision making on
extent of ND rather than final histological findsg

6. This study was first to report the adequacy of necHles for accurate nodal

staging in Indian patients with mandibular GBC-SCC.
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7. This study explores the efficacy of intraoperatmeasurements for decision
making on extent of ND done by operating surgesimgisimple instruments
like metric scale and survey dividers. This metlad be a frugal alternative
to intra-operative frozen examination and usefubim resource setting.

Futur e scope:

Further studies with larger sample size can be woted to evaluate the
validity of locally advanced stage and GTT in prignahandibular GBC-SCC with

regards to decision making on the extent of ND.

Inclusion of survival analysis can help in imprayireliability of these factors

on long term loco-regional control in primary mamdar GBC-SCC.

In the centers where intraoperative frozen secigoavailable, randomized
control trials can be conducted to evaluate theicadfy of intraoperative
measurements of GTT by surgeon compared with fraeeaminations in patients
with primary mandibular GBC-SCC in predicting theNM at level IV and level V

nodes.
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CONCLUSION

The CLNM in primary mandibular GBC-SCC occurs in an orderly manner
with the first station of metastatic deposit being level | lymph-nodes. Level | B or
submandibular group of lymph-nodes are commonly involved by metastatic disease
due to primary SCC of mandibular GBC. Level | B lymph-nodes are either involved
in isolation or in combination with other group of lymph-nodes. The second common
station of lymph-node metastasis in GBC-SCC is level 1l or upper jugulo-digastric
lymph-nodes followed by mid-jugular or level 111 lymph-nodes. The prevalence of
occult lymph-node metastasis in mandibular GBC-SCC is 24%. The prevalence of
CLNM in mandibular GBC-SCC are Level | 76%, level 11 51%, level 111 22%, level
IV and level V were 11% each, when 3046 lymph nodes were processed in 130
patients. Except for level 1| B no other nodal level was affected in isolation by
metastasis from mandibular GBC-SCC. Even when clinically node positive necks
were considered, the prevalence of metastasis to level 1V and level V were 11%. Tail
parotid nodes showed metastatic deposits from primary mandibular GBC-SCC in 10%
of patients. These nodes were observed to be positive when primary mandibular
GBC-SCC was associated with multi-level metastatic lymphadenopathy in the neck,
extra-capsular spread in the neck nodes and locally advanced disease with skin
infiltration. When RCP protocol of grossing was followed with fixed ND field, the
mean number of lymph-nodes harvested in comprehensive ND were 23.61 +5.15 in
Indian patients with mandibular GBC-SCC. The LNY in 130 patients ranged from 14-
37 with median of 23. Locally advanced stage identified by clinical and radiological
methods and confirmed by pathological examination is a significant factor associated
with multi-level CLNM. The clinical manifestations of locally advanced stage in

mandibular GBC-SCC like infiltration of bone, masticator space and skin are also
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significantly associated with multi-level CLNM. Intraoperatively measured GTT
>1cm is a significant factor associated with multi-level CLNM. LVE and PNI found
in patients with mandibular GBC-SCC during final histopathological reporting are
significant predictors of multi-level CLNM. On multivariate analysis, localy
advanced T-stage, GTT >1cm and infiltration of masticator space are significant
predictors of multi-level CLNM. The possibility of metastasis to level |V, Level V
and parotid nodes in primary mandibular GBC-SCC are high in patients with locally
advanced disease presenting with infiltration of mandibular bone, skin and masticator
space. Higher T-stage and GTT >1cm measured intraoperatively are associated with
multi-level CLNM, including level IV and Level V. Extracapsular spread at level | B
nodes in primary mandibular GBC-SCC is avalid predictor of metastasis at level 1V,
Level V and parotid nodes. In the absence of these clinico-pathological factors the ND
in primary mandibular GBC-SCC can be limited to level | to level 111 even in node-
positive necks. Further studies with larger sample size can be conducted to validate

the findings of this study.
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SUMMARY

SCC of mandibular Gingivo-Buccal Complex (GBC) idistinct cancer of the
oral cavity in the Indian subcontinent. This matigny popular as “Indian Oral
Cancer,” affects mainly the male population an@ isyajor cause of cancer related
death in India. CLNM is a validated prognostic tadn mandibular GBC-SCC. The
CLNM in mandibular GBC-SCC, like other subsitesodl SCC is known to occur in
a foreseeable manner, involving mainly level l,elell and to lesser extent level I
nodes unlike tongue or floor-mouth SCC wherein, @M tends to be extensive.
Neck dissection (ND) forms an essential aspecbmprehensive management of oral
SCC. Although, the guidelines for ND in node-negatieck are established, there are
no clear guidelines for ND in node-positive nealisgrimary mandibular GBC-SCC.
The available guidelines for ND in node-positivekeare based on western studies,
which comprise more of tongue and floor-mouth SC@i dack patients with
mandibular GBC-SCC. Also, there is paucity of therdture with regards to
adequacy of lymph-nodes to be harvested followiig fr accurate nodal staging in
Indian patients with mandibular GBC-SCC. Furthermyaxdvanced CLNM in oral
SCC is influenced by clinico-pathological factotsatt have to be identified for
decision making regarding extent of ND in patienith mandibular GBC-SCC. This
will help surgeons in practicing oncologically s&N® for patients with high risks of

extensive CLNM and avoid morbidities related to MDow risk patients.

The present study was designed to assess the atietasivolvement of
cervical lymph-nodes (CLNSs) at various levels ir tieck from primary mandibular
GBC-SCC and quantify the number of lymph-nodes éstad from comprehensive

ND in this disease. The clinico-pathological fastdhat contribute to CLNM in
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primary mandibular GBC-SCC were studied to evalubagdr role in causation of

extent of CLNM from primary mandibular GBC-SCC. Bedactors included: T size,
histological differentiation (HD), infiltration dbone by the tumour, Lympho-vascular
tumour Emboli (LVE) and Perineural Invasion (PNIJThe study also intends to
provide possible modifications in the extent of Nsed on clinico-pathological

factors in patients with node-positive necks frammary mandibular GBC-SCC.

This was a prospective observational study, comadlion 130 hospital-based
patients with biopsy-confirmed, unilateral prima®CC of mandibular GBC. The
patients presenting with operable, classical pynmaandibular GBC-SCC requiring
ipsilateral comprehensive ND with availability oével-l1 to level-V nodes for
histopathologic examination were included. Theguats demographic details, details
related to deleterious habits of patients, clinimatl radiological findings of tumour
and histological differentiation on biopsy (Brodemsere noted. The staging of
tumour was as per AJCC 2009 guidelines. Intraopeigtthe linen suture ligatures
with variable numbers of cut ends were tied tofthe-fatty tissue containing CLNs
after it was dissecting from its anatomical temgtowith the number of cut ends of
ligatures denoting each level of CLNs. The tailgtar and level IA nodes were
dissected separately during ND. Each level of ClWss separated from main
specimen by transecting between the ligatures &fteblock resection of primary
tumour. Also, the T-size, and gross tumour thicknd&TT) were measured
intraoperatively, immediately after tumour resectidhe specimens were grossed
after 48 hours of formalin fixation, as per theagtished protocol by “The Royal
College of Pathologists, Standards and datasetefmorting head and neck cancers
(December 2011)?” The number of nodes per level, number of nodestipesior

metastasis from primary mandibular GBC-SCC andptesence of Extra-capsular
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spread in the nodes were noted. The presence & bwasion, PNI, LVE and

infiltration into surrounding structures were confed by histopathological findings.

Descriptive statistical analysis, Chi-square tdsigistic regression and
Receiver Operating Characteristic (ROC) curve wesed for statistical analysis. For

all the tests, the p <0.05 was considered staltisignificant.

This study comprised of 130 patients with 106 (8d).5nales and 24 (18.5%)
females with 69 (53.1%) patients with age over &8rg and 61 (46.9%) patients with
<50 years. Sixty-six (50.8%) patients presented withht sided lesions and 64
(49.2%) patients presented with left sided lesiohsbacco and arecanut chewing
were found in 90% patients, alcohol consumption ambking were less common.
The duration of habits were over 10 years in 993%§ patients and less than 10
years in 31 (23.8%) patients. OSMF was most compatentially malignant disease
in our patients and restricted mouth opening wasmamon complaint. The number of
patients with T3 and T4 stage were 28 (21%) and52P6) respectively and the
number of patients with T1 and T2 stage were alraqsil (13%). In 130 patients a
total of 3046 lymph-nodes were harvested and studierty-eight (37%) patients
were clinically N1 staged followed by 45 (35%) patis that were clinically NO
staged. The incidence of occult CLNM was 24%. In(33.5%) patients the clinical
nodal staging was N2 or N3 with 19% (25/130) shgniCS at level IB. Infiltration
into bone and skin was found in 43 (33%) and 285%i) patients respectively. On
multivariate analysis, infiltration of masticatqgase, intra-operative T-size and gross
tumour thickness over 1cm were significantly ass@d with multi-level CLNM.
Involvement of level-IV and level-V by metastasiasvseen in only 15 (11%) cases

and that involving tail parotid nodes was seen3r{10%) cases. The mean number of
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CLNs harvested by comprehensive ND in our patiests primary mandibular GbC-
SCC was 23.615:15 and ranged from 14-37. Level 1V, level | B dedel Il yielded
over 450 lymph-nodes which was higher compared tteeronodal levels. Extra-
capsular spread was noted only in level IB nodésh® 474 lymph-nodes harvested
from level | B, 187 were positive for metastasnirprimary mandibular GBS-SCC.
Level | B was the only nodal level involved by netdic disease either in isolation or
in combination with other levels. Isolated nodaltastéasis was not found in other

nodal levels.

This study concludes that CLNM in primary mandibu&BC-SCC occurs in
an orderly manner with level IB most commonly inxexd, either in isolation or in
combination with other nodal levels. CLNM to othawdal levels did not occur in
isolation. On an average, 23 nodes can be harvestediian patients with primary
mandibular GBC-SCC, by doing comprehensive leveb level-V neck dissection
with preservation of internal jugular vein and spiaccessory nerve. GTT of over
1cm, locally advanced T-stage and infiltration o@sticator space were significant
predictors of multi-level CLNM in patients with prary mandibular GBC-SCC. The
incidence of nodal metastasis at level IV, level avid tail parotid nodes is
approximately 11% even in clinically node-positimecks in primary mandibular

GBC-SCC.

In the absence of locally advanced stage, ECS and>3acm and no tumour
infiltration into masticator space, the nodal levl and V may be spared during ND.
Further studies with higher number of patientsemgential to validate the findings of

this study.
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Abstract

AIM: Lymph node yield (LNY) is a valid marker of prognasis in oral cancer. Precise estimation of LNY in Indian patients with T3/T4 gingivobuccal
suleus squamous cell carcinoma (GBS-SCC) has not been well documented. Hence, the primary objective of the study was to determine the
LNY in patients with T3/T4 SCC of mandibular GBS, and the secondary objective was to study the association of LNY with clinicopathclogical
factors such as tumor thickness, histological differentiation, number of positive nodes, and extracapsular spread (ECS). MATERIALS AND
METHODS: Study patients comprised biopsy proven T3/T4 SCC of mandibular GBS that underwent unilateral surgery (composite or bite
composite resection with level 1 to level V-neck dissection and pectoralis major flap reconstruction) at our center between January 2012 and
October 2014. Grossing of surgical specimens was done as per the guidelines established by the Royal Callege of Pathologists (December
2009). The data were analyzed using SPSS software (22 version) and Chi-square test. RESULTS: The surgical specimens of 106 patients
yielded 2329 lymph nodes with the mean LNY of 21.97 + 5.57. Higher mean LNY of over 21 was significantly associated with ECS, number
of positive nodes, delay in surgery over 15 days, skin involvement by the tumor, and presence of oral potentially malignant disorders.
CONCLUSION: With the single surgeon, pathologist and same surgical procedure, the mean LNY in Indian patients with T3/T4 SCC of
mandibular GBS is 21.97 + 5.57. Although clinicopathological factors affect the estimation of LNY, further studies are needed to validate

the findings of this study.

Key Words: Factors, gingivobuccal sulcus, lymph node yield, squamous cell carcinoma

Introduction

Gingivobuccal sulcus (GBS) is a major subsite for oral
squamous cell carcinoma (SCC) in the Indian subcontinent,
and these tumors are known to recur locoregionally the
following treatment.['?] Accurate pathological staging is a
critical factor in determining the prognosis in these patients.
Like SCC of any other oral subsite, lymph node metastasis
is a single most important independent prognostic factor
in patients with GBS-SCC.?! Apart from rumor node
metastasis (TNM) staging, recent studies have shown the
importance of other lymph node associated factors such as
the exact number of positive nodes, total mumber of harvested
nodes in the neck dissection, and the presence of extracapsular
spread (ECS) as determinants of prognosis in oral SCC.[*!

Lymph node ratio (LNR) has emerged not only as a marker
of prognosis™! burt as a reliable tool in determining the
extent of cancer spread, extent of clearance, and the nced
for adjuvant therapy following surgery for cancers of the
stomach, esophagus, bladder, and colorectum, in addition to
head and neck cancer.®® The LNR has been successfully
validated as a strong predictor of survival in oral cancer.!
However, accurate estimation of LNR depends on the lymph
node vield (LNY) which has been shown to vary depending
on anatomical, surgical, and pathological factors.*11)

Although previous studies have thoroughly evaluated the
efficacy of LNR and LNY as prognostic markers in oral SCC,
there is a lack of uniformity in these studies with regard to

Access this article online

Quick Response Code: Website:

www.indianjcancer.com
DOl:
10.4103/0019-509X.197724

specific oral subsite of SCC, TNM stage-specific distribution
of cases, neck dissection procedure, and standardization
of harvesting lymph nodes from the neck dissection
specimens.**1122 To date, there is a lack of specific data
regarding INY and INR in advanced GBS-SCC.

Locally, advanced GBS-SCC is the most common malignancy
at our center and bite composite resection with comprehensive
neck dissection, and pectoralis major myocutaneous flap
reconstruction has remained as a surgical procedure of choice
for this type of cancer due to the workload, nonavailability
of microvascular expertise, and sociocconomic reasons. Thus,
removal of sternocleidomastoid muscle to facilitate inset of
pectoralis major myocutaneous flap and clearance of level T
to level V cervical lymph nodes is commonly done at our
center for most of the node-positive necks. This enables us to
assess the LNY in locally advanced GBS-SCC. The primary
objective of this prospective study was to determine the INY
in T3/T4 GBS-SCC. The sccondary objectives were to study
the association of ILNY with age, tumor thickness, histological
differentiation, number of positive nodes, and ECS.

Materials and Methods

The ethical clearance was obrained, and the patients with
biopsy proven, T,/T, SCC that have classical extension into
the mandibular GBS as defined by the previous studies™?! were
included. These patients were operated at our center between
January 2012 and October 2014 and had undergone en bloc

This is an open access article distributed under the terms of the Creative Commons
Attribution-MonCommercial-ShareAlike 3.0 License, which allows others to remix,
tweak, and build upon the work non-commercially, as long as the author is credited
and the new creations are licensed under the identical terms
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composite or bite composite resection, modified comprehensive
neck dissection with clearance of level V to level I neck nodes
as per the decision of tumor board. The modifications in neck
dissection included preservation of the intemal jugular vein
and/or spinal accessory nerve whenever it was oncologically
safe. The patients with recurrence, previous therapy, tuberculosis
or chronic inflammatory diseases of head and neck and those
with non-SCC were excluded from the study:

The dinical details incduded were demographic characteristics,
clinical extent of the mmor, cTNM (AJCC 2009), findings in
the high-resolution contrast computed tomography scan, and
comorbiditics. The pathological details obtained were pT, or
pT, status, histological differentation, gross mumor thickness,
skin infiltration by the mmor, total mumber of lymph nodes
harvested per specimen, and number of positive nodes and
nodes with ECS.

The surgical specimens were oriented by the operating surgeon,
and nodal levels were identfied as defined by their anatomical
extent. Following dissection of cach nodal level, suture ligatures
bearing labels marked with nonwashable ink were ted around
cach dissected group of lymph nodes to demarcate the
individual levels. After completion of en bior dissection, the
specimens were washed in flowing water to remove blood clots
and loose tissues. The individual levels were transected, and
the lymph nodes from each level were harvested by a senior
pathologist. These nodes were transferred to separate labeled
bottles denoting individual nodal level, completely immersed
in 10% of buffered formalin solution.

The grossing of the specimens was performed as per the
modified standard protocol established by the Royal College
of Pathologists, Standards and Datascets for reporting head
and neck cancers (December 2009).**! The specimens were
sectioned after 48 h of fixation, and all the lymph nodes in
the specimens were processed. The lymph nodes >2 mm
in size were sectioned along the long axis and those
with <2 mm in size, transverse sections were made. Four um
sections of all the lesional and lymph node sections were
stained by routine eosin and Hematoxylin and Eosin staining.

Methods of statistical analysis

The data were entered in Microsoft Excel sheet and analyzed
using IBM SPSS software (22 version, IBM Corp., 2013.
Armonk, New York, USA). The difference in LNY in
different groups of cinicopathological variables was analyzed
using Chi-square test. The P =< 0.05 was considered
statistically significant.

Results

The patient and surgical variables studied are mentioned
in Table 1. This study included 106 subjects with T, and
T, SCC of mandibular GBS. The mean age of the patients
was 51.95 + 11.72 years and ranged between 22 and
90 years. Overall, 76.41% of the patients were males and
23.58% were females. There were 64.15% (68 patients)
in T, stage and 35.84% (38 patients) in T, stage, with
54.71% (58 patients) showing skin involvement. The mean
tumor size was 4.1 cm X 3.6 cm (14.8 cm?). Overall,
2329 lymph nodes were harvested from 1006 patients that
underwent unilateral neck dissections, and the mean LNY

240

Table 1: Patient and surgical variables

Variables All patients
n=106, (%)
Age (years)

Range 22-90
Mean 51.95
Males 81 (76.41)
Females 25 (23.58)

Duration* (days)
<15 51 (48.11)
>15 55 (50.14)
Side of disease
Right 59 (55.66)
Left 47 (44.33)
Premalignant disorders
Absent 32 (30.18)
Oral submucous fibrosis 50 (47.16)
Leukoplakia 16 (15.09)
Erythroplakia 8 (7.54)
Neck dissection type
Modified neck dissection** 87 (82.07)
Radical neck dissection 19 (17.92)
Total positive nodes 306
sSD 298
Mean 2.89
LNY
Mean 21.94
SD 5.57
Total 2329
LNR 0.0-0.43
Mean 0.12
sD 0.122

*Time between the patient's first visit to the hospital and surgery;
**Preservation of spinal accessory nerve and/or internal jugular vein,
LNY=Lymph node yield; LNR=Lymph node ratio; SD=Standard deviation

was 21.97 = 5.57. The percentage distribution of LNY at
various nodal levels in the neck is shown in Fgure 1.

The pathological variables are shown in Table 2. The mean
mmor thickness was 1.2 cm and in 36.79% of the patients,
the tumor thickness ranged from 0.4 to 0.9 cm whereas in
63.20% of patients, the tumor thickness was over 1 cm.
ECS of the mimor in the lymph nodes was secen in 41.50%
of patients.

In 71.7% of patients, only level I nodes were positive; in
37.74% of patients, level T and level II nodes were positive;
in 29.25% of patients, level I, level II, and level IIT were
positive; in 16.98% of patents, all the nodal levels from
level T to level IV were positive; whereas, in 9.43% of
patients, all the nodal levels from level I to level V were
positive.

Overall in 106 patients, the total number of patients with
pN+ status was 70.75% (75 patients) whereas the number
of padents with pNO status were 29.25% (31 patients). The
mean INR was 0.12.

When Chi-square test was used to see the association of
clinicopathological variables and LNY, ECS, number of
positive nodes, delay in surgical treatment for more than

Indian Journal of Cancer | April-June 2016 | Volume 53 | Issue 2
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Figure 1: Percentage distribution of lymph nodes in the neckin 106 patients
with T3/T4 squamous cell carcinoma of the mandibular gingivobuccal
sulcus. Image modified with permission from Som PM, Curtin HD, Mancuso
AA_Ani ing-based classifi for the cervical nodes designed as an
adjunct to recent clinically based nodal classifications. Arch Otolaryngol
Head Neck Surg. 1999 Apr; 125(4):388-96

Table 2: Pathological variables and their
association with lymph node yield

Variables All patients Mean LNY SD
n=106 (%)
Differentiation
Well 52 (49.05) 21.33 5.88
Moderate 47 (44.33) 22.85 5.38
Poor 7 (6.60) 20.86 3.89
Tumor thickness (cm)
0.4-0.9 39 (36.79) 21.84 5.52
1.0-1.9 48 (45.28) 22.04 5.64
>2.0 19 (17.92) 20.07 548
Pathological T stage (S)
pT3 cases 38 (35.84) 20.63* 4.75
pT4 cases 68 (64.15) 22.72* 5.88
Skin involvement (S)
Present 58 (54.71) 24.14* 5.75
Absent 48 (45.28) 19.35%* 4.05
Extracapsular spread (S)
Present 44 (41.50) 23.68** 5.03
Absent 62 (58.49) 20.76** 5.65
Number of positive nodes (S)
None, pNO 31 (29.24) 18.45%** 4.38
1-4 48 (45.28) 23.02** 6.00
>5 27 (25.47) 2]1.97%x2 557
Delay in treatment (S)
1-15 51 (48.11) 18.94 *** 3.76
16-30 55 (51.88) 2478+ 5.52
OPMD* (8)
Absent (n=32) 32 (30.18) 7444+ 2.74
OSF* (n=50) 50 (47.16) 25.56*** 5.05
Leukoplakia (n=16) 16 (15.09) 18.56 3.42
Leuko erythroplakia (n=8) 8 (7.54) 24.50 2.97

*P<0.05; **P<0.01; ***A<0.001. OPMD=0ral potentially malignant disorders;
08F=0ral submucous fibrosis; S=Significant; SD=Standard deviation; LNY=Lymph
node yield

15 days after diagnosis, skin involvement by the tumor, and
presence of oral potentally malignant disorder (OPMD)
were significant factors that contributed to higher LNY
[Tables 1 and 2].

Indian Journal of Cancer | April-June 2016 | Volume 53 | Issue 2

Discussion

When the protocol for grossing the specimen proposed by
the Royal College of Pathologists®®! was followed, the mean
LNY in our patients was 21.94 (range 10-42). Whereas, as
per the Royal College of Pathologists,**) in the absence of
previous chemotherapy; radiotherapy or neck dissection, and
radical neck dissection vields 20 lymph nodes (range 10-30)
on an average. The range of lymph nodes retrieved in our
study was comparable to that proposed by the Royal College
of Pathologists**! although the surgical procedure in our
study, in the majority of cases, was modified neck dissection.

The role of pathologists, surgeons, pathology technicians,
method of handling the surgical specimen and the extent
of training of these specialists have shown to influence the
harvest of lymph nodes from the surgical specimens, thereby
affecting the overall LNY.2+% The surgical technique
is yer another factor contributing to the variability of
LNY.2:22 Thus, a wide variation exists in the reports on
the LNY and LNR in the current literature. However, in
our study, the lymph node dissection and their retrieval
from surgical specimens were done by the most experienced
single surgeon and single pathologist, to prevent the bias
in most of the studies. Despite specific consensus-based
definitions of various neck dissection procedures in the
current literature,*” there is stll a possibility of variation
in the neck dissection ficlds by the surgeons, depending on
the individual judgment, expertise, and decision-making.
Comparing the LNYs obtained by a uniform, standard neck
dissection procedure among different centers can help in
determining the factors responsible for varied reports.

Nevertheless, on multivariate analysis, a significant variation in
the rate of lvmph node metastasis among Asian and non-Asian
gastric carcinoma patients was found in a study*®! the literature
is sparse with regard to the contribution of racial and ethnic
factors in the variability of cervical lymph node metastasis in
head and neck cancer. Furthermore, data on the reference range
of cervical lymph nodes, based on cadaveric studies, are derived
from the non-Asian population,** and to date, the literatre
1s sparse with regard to the reference range of cervical lymph
node counts in Indian population. When compared to the
available western data on the cervical lymph node counts 225
we had slightly lower counts which could be attributed to
racial factors and possibly low body mass index (BMI) in
our patients, in view of their high alcohol consumption,
smoking, and tobacco chewing habits. The previous studies
have reported low BMI in oral cancers patients, which were
associated with alcohol consumption and tobacco use.t*2%

The number of locally advanced GBS-SCC patients with
pNO stamis in our study was 29.2% which was lower than
that reported by Walvekar er #/.1! However, the mean LNY
increased significantly with the increase in the number of
positive nodes. The immunological response that has been
shown by the previous studies™! could have contributed
to the overall increase in the LNY. The ECS of mumor in
the lymph nodes was associated with increase in the LNY.
Although the contribution of ECS in increasing the LNY
in head and neck cancer has not been clearly ehicidated, the
association of ECS with increase in the number of positive
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nodes has been shown in patients with breast cancer following
axillary clearance, especially in large-sized tumors.??! The
presence of ECS in a lymph node can channelize the passage
of tumor cells into surrounding lymphatic vessels, thereby
increasing the number of positive nodes and overall LNY.

The delay in surgical treatment over 16 days to 30 days after
the diagnosis of oral SCC was associated with an increase in
the mean LNY compared to the patients that were treated
within 15 days of diagnosis. The possibility of discase
progression during the waiting period can be considered
as a leading cause of metastatic lymphadenopathy, although
it was not confirmed in this study by a second imaging to
document a definitive disease progression during waiting
period before surgery, as reported by Waaijer ez al.?

The age, sex, and mmor differentiation were not significantdy
associated with increase in the mean LNY as the distribution
of patients with respect to these factors was not uniform. In
addition to this, the lack of larger sample size was a drawback
of this study. We did not include the BMI as a parameter
thar can contribute to the vardability of LNY. The mean LNY
was slightly higher in patients with tumor thickness >1 an,
the differences were not statstically significant, and the
mean LNY remained above 20 in both cases. However,
the involvement of skin by the infiltration of tumor and
paticnts with locally advanced SCC of lower GBS presenting
with orocutancous fistula showed a higher LNY. Apart
from the locally advanced primary mumor, the inflammatory
responsc resulting from sccondary infections in a chronie
nonhealing oral ulcer could have triggered the increased INY.
Furthermore, the role of inflammatory response has been
shown by studies as key feature in the pathogenesis of oral
submucous fibrosis (OSF) that was seen in a majority of our
patients presenting with SCC of mandibular GBS.!*# This
condition is often associated with trismus, poor oral hygiene,
and muldple ulcerations in the oral mucosa. The mean LNY
in these patients was significantly higher than the patients
with SCC of mandibular GBS presenting without a clinical
evidence of OPMD. Thus, the role of inflammatory response
in oral tissues secondary to OSF and its associated conditions
leading to increased mean LNY cannot be ruled out.

Conclusion

In patients with locally advanced SCC of mandibular GBS,
the mean LNY was 21.94. The presence of ECS, positive
nodes for metastasis of SCC, delay in treatment of more
than 15 days following diagnosis of SCC, skin infiltration
by the tumor or presence of orocutancous fistula and
association of OPMD, especially OSF were significant
factors that contributed to higher LNY. Further smdies
with larger sample size, incorporating multivariate statistical
analysis, are required to validate the findings of this study.
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Original Article

Clinicopathological Predictors of Extent of Cervical Lymph Node
Metastases in Locally Advanced Squamous Cell Carcinoma of Mandibular

Gingivobuccal Sulcus

Abstract

Introduction: Locally advanced mandibular gingivobuccal sulcus (GBS) squamous cell
carcinoma (SCC) has variable extent of cervical lymph node metastasis. Tumor thickness reliably
predicts cervical lymph node metastases in early oral SCC, its reliability in predicting the extent
of neck-node positivity in locally advanced GBS SCC is poorly studied. Objectives: The objective
of this study is to study the association of extent of neck-node metastases with gross tumor
thickness (GTT), preoperative histological differentiation (HD), and presence of clinical skin
infiltration (CSI) in locally advanced SCC of mandibular GBS. Methodology: Biopsy-proven
patients with locally advanced SCC of mandibular GBS, underwent composite resection with neck
dissection from Level V" to Level I, from January 2012 to February 2016 were included in this study.
The intraoperative GTT was measured, the HD of primary tumor and presence of CSI were noted.
Specimens were grossed as per guidelines established by the Royal College of Pathologists. The
data were analyzed using SPSS version 22, Chi-square test, and Spearman’s Rank correlation test.
Results: In 130 patients, with gross tumeor thickness >1 c¢cm in 64 (49%) and <1 cm in 66 (51%).
a statistically significant association (P = 0.0001) between the levels of neck-node positivity and
HD, GTT, and presence of CSI was found. Preoperative HD showed a negative correlation whereas
GTT and CSI showed a positive correlation with levels of positive node. Conclusion: Intraoperative
GTT =1 cm, moderate-poor HD on biopsy, and presence of CSI were associated with extensive
ipsilateral cervical lymph node metastases including Levels TV and V. These factors can help in
predicting the extent of the neck dissection.

Keywords: Gingivobuccal, gross tumor thickness, histologic differentiation, intraoperative, locally
advanced, neck-node metastasis, skin mfiltration, squamous cell carcinoma

As applicable to any other oral subsite of
SCC, lymph node metastases is the single
most important mdependent prognostic
factor in this disease® The current
evidence suggests that tumor thickness
is a predominant factor in determining
lymph node metastases and a tumor
thickness of 4 mm in early oral cancer was
strongly associated cervical lymph node
metastases.'! Most of the current literature
highlights the importance of tumeor
thickness and need for neck dissection in
early oral cancer.”% However, the literature
is sparse about the extent of cervical lymph
node metastases in locally advanced oral

Introduction

Mandibular gingivabuccal sulcus (GBS)
is a common subsite of oral squamous
cell carcinoma (SCC) in the Indian
subcontinent, owing to high prevalence
of tobacco and areca nut chewing habit.!
Early GBS-SCC is often asymptomatic and
remains unnoticed by the patients. Most of
the patients, therefore, present to a clinician
in locally advanced stage” Locally
advanced mandibular GBS SCC are often
associated with bone and soft-tissue
destruction of the maxillofacial region,
cervical lymph mnode metastasis, and

distant metastasis.'”! This disease requires
aggressive surgical management regarding
extensive resection and reconstruction of
the defects followed by adjuvant therapy
for adequate locoregional control.

This is an open access journal, and arficles are distributed
under the terms of the Creative Commons Attribution-
NonCommercial-ShareAlike 4.0 License, which allows others
to remix, tweak, and build upon the work non-commercially,
as long as appropriate credit is given and the new creations
are licensed under the identical terms.

For reprints contact: reprints@medknow.com

cancer.l”]

This study was aimed to determine the
extent of cervical lymph node metastases
in locally advanced GBS-SCC and to study
its association with clinicopathological
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factors such as demographic characteristics, intraoperative
gross tumor thickness (GTT), and histological
differentiation (HD) on preoperative biopsy and clinical
skin infiltration (CSI).

Methodology

The data of 161 patients operated for biopsy-proven
SCC of buccal mucosa from January 2012 to February
2016, at our centers, were analyzed. Of these patients,
130 presented with locally advanced SCC (T3/T4 tumors)
as per AJCC 2009 staging guidelines® with classical
extension into mandibular GBS as described by the
previous studies!! were included in this study. These
patients underwent composite or bite composite resection
with comprehensive en bloc neck dissection and clearance
of Level V to Level I neck nodes on the side of the
disease. The grossing of specimens was performed as
per the modified standard protocol established by the
Royal College of Pathologists, Standards and Datasets for
reporting head and neck cancers (December 2009)."! The
Lymph nodes of each level were separated by the operating
surgeon after dissecting the fibro-fatty tissue from the
anatomical extent described for each level. The harvested
lymph nodes from each level were transferred to labeled
bottles containing 10% buffered formalin. The primary
tumor was sectioned longitudinally after complete
resection, and GTT was measured intraoperatively using
calipers and metric scale as per the guidelines described by
Huang ef al.."” as shown in Figures 1 and 2. The lymph
node specimens were sectioned after 48 L of formalin
fixation and all the lymph nodes obtained during neck
dissection were processed. The lymph nodes >2 mm in
size were sectioned along the long axis, and those <2 mm
were sectioned transversely. Four pm sections of the
lesion and all the lymph nodes were stained by routine
eosin and hematoxylin. The patient’s demographic details,
HD, intraoperative GTT, and CSI during grossing of the
specimen were noted.

Statistical analysis

The data were entered in the Microsoft Excel sheet, and
statistical analysis was done using IBM SPSS software

Figure 1: Longitudinal sectioning of the tumor

version 22 (IBM Corp. 2013, Armonk, New York, USA).
Chi-square test was used to study the association between
level of positive nodes and age, gender, side of lesion,
HD. tumor thickness, and skin mfiltration. P < 0.05 was
considered statistically significant. Correlation between all
the variables with levels of the positive node was assessed
using Spearman’s Rank comelation test.

Results

Clinicopathological characteristics of the patients in the
study group are presented in Table 1. Among 130 patients,
five patients were negative for ipsilateral neck node
metastasis, on final histopathological examination. There
was a statistically significant association between levels of
neck-node positivity and HD of tumor on biopsy. There was

Table 1: Clinico-pathological characteristics of the
patients in the study group
Patient and Tumour Characteristics Total Patients 130
Age, Average 51 (22-78)

Sex

Male 103 (79%)

Female 27 (21%)
Side

Right 68 (52%)

Left 62 (48%)
Clinical T classification (ATCC 2009)

T3 56 (43%)

T4 74 (57%)
Tumour Type;

Ulcero-proliferative 79 (60%)

Ulcero-infiltrative 51 (40%)
Histological Differentiation (HD)*

Well to moderate 69 (53%)

Moderate to poor 61 (47%)
Gross tumour thickness (GTT)

<1 cm 66 (51%)

>1 cm 64 (49%)
Clinical Skin Infiltration (CSI)

Present 47 (36%)

Absent 83 (64%)

d as vertical di

Figure 2: Gross tumor thi was
marked points using blue ink
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a higher possibility of metastasis to Levels IV and Level
V (lymph nodes of the lower jugular and posterior triangle
of the neck) in moderate to poorly differentiated SCC. The
association between levels of positive node and GTT was
statistically significant. The tumors with gross thickness
over 1 cm had a higher rate of metastasis to Levels IV and
Level V. CSI was found in 47 (36%) of our patients with
GTT over 1 cm. Gross CSI was found to be significantly
associated with levels of positive nodes at Level TV
and V. When the correlation of levels of positive nodes
and other clinicopathological factors was studied, there
was a negative correlation with HD of tumors and positive
correlation with GTT and CSI [Table 2]. This means that as
the HD shifts from well to moderate or poor, the likelihood
of metastasis to Level IV and Level V increased. The
correlation results showed that GTT (>1 cm) and presence
of CSI had higher likelihood to involve lymph nodes at
Levels IV and V in the neck.

Discussion

HD of tumor has been shown to be a reliable marker of
prognosis in most of the malignant tumors.'! However,
the reliability of HD in predicting the extent of neck
node involvement depends on the adequacy of size of the
biopsy specimen, to include the deep invasive front of the
tumor. The HD may vary at the invasive front from that
at the superficial areas of the tumor. Previous studies have
shown that HD in larger surgical specimens has given
better prognostic indications than that examined in smaller
diagnostic biopsy specimens.>®1 In our own study, m
15 patients (11%), although the initial biopsy showed well
differentiation, the final HD in resected specimens was found
to be moderate to poor, possibly due to lack of invasive
front in the biopsy specimens. We, therefore, recommend
that in an event of well-differentiated tumor on biopsy, the
inclusion of mvasive front in the biopsy specimen should be
confirmed with the pathologist examining the slide, to rely
on HD as a predictor of extent of the neck nodal metastasis.
If the HD at invasive front is unknown in case of a
well-differentiated tumor on biopsy, the reliability of HD
as a predictor of neck nodal metastasis is questionable. In
this study, moderate-to-poor HD showed higher possibility
of metastases to Level IV and Level V neck nodes as this
represent a histologically aggressive tumor.

The previous TNM staging that was used in this
study (AJCC 2009) lacked the inclusion of tumor thickness
and HD in staging of head-and-neck cancers™ As the
“T” staging of the tumor is only a two-dimensional
measurement of the tumor, this has resulted in inclusion of
thinner tumors with favorable prognosis in locally advanced
category. In addition, due to lesser tumor thickness m
five of our patients, the cervical nodes were found to be
negative for metastasis.

With the increasing evidence regarding the impact of
tumor thickness on cervical lymph node metastases
and its inclusion in the recently modified TNM
classification (AJCC 8" edition.), there is an improvement
in the accuracy of disease staging and determination of
prognosis.l'*! Although most of the studies have shown that
microscopic tumor thickness as an accurate predictor of
Iymph node metastasis, we considered GTT after resection
of the tumor as an intraoperative measure to predict the
extent of cervical lymph node metastases, even though it is
less accurate compared to microscopic tumor thickness.!"!
The measurement of GTT can be easily done with metric
scale and calipers in the operating room without the need of
pathologist and microscope. The results of our study were
comparable with the current literature that uses microscopic
tumeor thickness in predicting the extent of cervical lymph
node metastasis.

Although intraoperative frozen section can greatly help in
determining both tumor thickness and cervical lymph node
positivity intraoperatively, this facility and expertise may
not be widely available, and therefore, reliability of clinical
parameters of a tumor becomes important in deciding the
extent of cervical node dissection, especially in a patient
with locally advanced SCC. As shown by the current
literature the tumor thickness >1 em had higher chances
to metastasize regionally which is in concwrrence of our
findings.!"

Infiltration of the skin of cheek region by SCC of
mandibular GBS is clinically detected by presence of
induration, fixity of overlying skin and oro-cutaneous
fistula. Forty-seven patients (36%) with GTT over 1 cm
showed skin infilration and had higher possibility of
extensive neck node metastasis. Previous studies have
shown that skin infiltration in oral cancer was associated

Table 2: Association of clinic-pathological factors with levels of positive node

Clinico-pathological Association with levels of
factors positive node (Chi-Square)
Age 7.9, P=0.927

Sex 1.65, P=0.894

Side 3.80, P=0.577
Histilogical Differentiation 20.13, P=0.0001 (S)*
Tumour thickness 45.94, P=0.0001 (S)*
Skin infiltration 33.021, P=0.0001 (S)*

Correlation
Spearman R ¥ P-level
0.0305 0.3452 0.7305
-0.0124 -0.1403 0.8886
0.0233 0.2634 0.7927
-0.4646 -5.9353 0.0001
0.5910 8.2881 0.0001
0.5016 6.5605 0.0001

*S: Statistically Significant
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with poor prognosis and higher possibility of locoregional
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(ENGLISH, KANNADA, MARATHI)
INFORMED CONSENT FORM:

Title of the study: Pattern of cervical lymph node metastasis andsg®@ation with
clinico-pathological variables in primary mandibugangivo-buccal sulcus squamous

cell carcinoma

Objective / purpose of the study:You are being invited to participate in this study.
This study is being conducted to know the exterspséad of oral cancer in the lymph

nodes of neck and the factors that are resporfsibtbe spread.

Procedures:As a part of study we would like to collect som&mation about you,
like: Name, age, occupation, personal informatietated to tobacco chewing or
smoking if any and clinical details of oral tumadrhis information will be kept
confidential and will be coded without your nameaay other identifying information
about you. You will undergo the surgery as per theommendations of your
consulting surgical oncologist and no modificatiavié be done in the treatment plan
or procedure for the purpose of study. The study lbé conducted on the tissue
specimen obtained following surgery. The specimélh lve processed as per the
study protocol without altering the necessary infation that is mandatory for further

treatment of your ailment.

Withdrawal: Participation in this study is voluntary. If yourdbwish to participate
in this study, you will not lose any benefits toialhyou are entitled. You are free to

withdraw your consent and to discontinue partiégratn this study any time.
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Risks and benefits:There are no physical risks involved to the pgaais in this
study. The investigator will not promise or guagnthat you will receive any direct

benefit for being a part of this study.

Privacy and confidentiality: Your identity will not be revealed. All the inforrtian

collected will be coded so that your identity widt be known to others.

Financial Incentives for participation: The cost of the study will be borne by the

researcher. There will be no payment to you fotiggation in the study.

Authorization to publish the results: The results of the study will be used for
teaching and medical publications. However, thdigpant's identity will be kept

confidential.

Questions: If you have any questions about this study, plezae Dr Sidramesh
Muttagi, principal investigator and surgeon at 98RP09 or Dr A. S Godhi,
Principal, J. N. Medical College, KLE University Baum 0831-2471350 or
Dr.Sudha Raddi, Chairman, Human Ethical Committ€e: University Belgaum

0831-2444444.
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Consent Statement:l am making a voluntary decision whether or nop#oticipate

in this study. My signature below indicates thdtalve decided to participate and |
have read (or been read) the information providbdva and | was given the
opportunity to ask questions and that they have la@swered to my satisfaction and

that | have received a copy of this signed confsen.

Witness Name & Signature

Date
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ANNEXURE -V - STUDY PROFORMA

Pattern of cervical lymph node metastasis and its ssociation with clinico-
pathological variables in primary mandibular gingivo-buccal sulcus squamous

cell carcinoma

Proforma of Pathological details obtained afteisgiog of surgical specimens

Name:

Age:

Sex: Male / Female

OP No:

Address & Contact Details:

e pT size (cm)

e Histological grade: well/moderate/poor

e |nvolvement of bone

e Perineural invasion

* Lymphovascular emboli
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Nodal levels submitted 1A IB [IIA [1IB [l |IV | VA |VB | PAROTID
NODES

No. of nodes per leve

No. of positive nodes

ECS’

Total
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Pattern of cervical lymph node metéstasis and itsssociation with clinico-
pathological variables in primary mandibular gingivo-buccal sulcus squamous

cell carcinoma

Proforma of clinical details:

Name:

Age:

Sex: Male / Female

OP No:

Address & Contact Details:

Chief complaint:

History of present illness:

Habit history: arecanut/ tobacco use/ smokingglal consumption

Frequency:

Duration:

Clinical tumor extent:
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Lateral border of tongue |

Wantral surface of tongue

Lowier alvealar ridge

Floar of mauth

Gingivae {gums)

Lower lip

Involvement of adjacent structures: skin/ bonefoles/ nerve

cTNM (AJCC 2009):

REMARKS:
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