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Objectives

§ Overview of oral cavity anatomy & subsites

§ Risk factors for oral cavity cancer

§ Review AJCC 8th edition staging 

§ Treatment algorithms for oral cavity cancer
– What is an adequate margin?
– Who needs a neck dissection?

Poll #1
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Anatomy of the Oral Cavity

§ 7 subsites of the oral cavity 
§ Oral tongue and base of tongue 

separated by circumvallate 
papillae

§ Most common oral cavity cancer 
subsite? 
– Lips
– (2nd most common is oral tongue)

§ Least common oral cavity cancer 
subsite?
– Buccal mucosa
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Benign findings in the oral cavity

Geographic tongue –
• “benign migratory glossitis”
• Loss of epithelium on the filiform papillae
• May be assoc with lower levels of salivary zinc

Fissured tongue –
• Benign finding 
• May be associated with “burning” sensation 
• Also may be assoc with zinc deficiency, or b12/folate
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Benign findings in the oral cavity
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Malignancies in the oral cavity
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Oral cavity squamous cell carcinoma
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Current prevalence of oral cavity cancer in the US 

§ Overall decline in oral cavity 
cancer incidence in the last few 
decades, largely due to decrease in 
tobacco use 

§ Unexplained increasing 
incidence in females, particularly 
< 40 years old

§ Specifically oral tongue cancer 
incidence is increasing in younger 
individuals, without clear etiology
– HPV DNA has not been readily 

detected in oral tongue cancers, 
unlike in oropharyngeal scc
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§ Investigated the frequency of high-risk HPV in oral cavity SCC patients 

§ HPV DNA detected via PCR

§ 90 specimen examined

§ Only 3 tumors were positive for HPV via PCR (3.3%)
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§ Retrospective case series to estimate the etiologic fraction of HPV in oral cavity 
SCC

§ All tumors evaluated for p16 via immunohistochemistry (surrogate biomarker for 
HPV E7 oncoprotein function), but also for HPV DNA via in situ hybridization

§ Results (n=409): 
– HR-HPV (high-risk HPV) E6/E7 expression found in 6% of cases 
– P16 did not serve as an appropriate surrogate diagnostic biomarker in the 

oral cavity (pos predictive value of ~40%) 
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Risk factors for oral cavity squamous cell carcinoma 

§ Tobacco use 
§ Heavy alcohol use 
§ Sun exposure (lip cancers)
§ Betel nut chewing

§ Immune-deficiency
§ Periodontal disease or poor oral hygiene
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§ HIV-infected individuals known to have higher oral HPV Infection (2-7% 
as opposed to 1% of gen pop) and higher incidence of HN cancer (2-3x)

§ Case series of 94 HIV+ patients with HN cancer

• Survival worse with CD4 <200 
(median survival 16.1 vs 72.8 months)

• Those with HPV+ tumors had higher 
CD4 counts, but all with history of low 
nadir CD4 cell counts (suggesting 
immunosuppression may have role 
EARLY in cancer process(??))
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§ Assessed risk of oral tongue cancer in 2 populations: solid organ 
transplant & HIV-infected 

§ They question if immunosuppression (and a virally-induced tumor) may 
explain the increase in incidence of oral cavity ca we are seeing in 
younger individuals 

§ Modest elevation of SCC in transplant and HIV patients (standardized 
incidence ratio of ~2-3)  -- can not conclude that infection or exposure due 
to immunosuppression plays a profound role in the increase in oral tongue 
cancers we see epidemiologically
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§ Alveolar bone loss measured on panorex, representing chronic periodontitis

• Presence of alveolar bone loss (ABL) on 
radiograph suggests chronic disease, i.e. 
must have been present prior to cancer 
diagnosis

• ABL associated with risk of tongue cancer 
(OR 5.23, p<0.001)

• ABL remained significant independent of 
smoking status 
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Common presenting symptoms

§ Painful ulcer / mass
§ Difficulty chewing or eating 

§ Bleeding 
§ Weight loss

§ Dysarthria
§ Trismus

§ Ear pain
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Work-up of presumed oral cavity squamous cell carcinoma

§ Quantify pack-years smoked, and advise 
all users to quit smoking.

§ Screen for depression

§ Panorex recommended for oral cavity 
cancers requiring mandibulotomy or 
mandibulectomy, and also when post-op 
radiation is anticipated

§ T3/T4 primary or >N1 nodal – PET/CT 
preferred
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§ AJCC 8th edition changes in staging was largely based on this multicenter 
retrospective study 

§ 3149 patients with oral scc retrospectively evaluated from 11 cancer centers 

§ Assessed DOI impact on disease-specific and overall survival using multiple 
candidate staging systems

§ Importantly also found that tumor size (AJCC 7th edition) was an independent 
significant predictor of survival after controlling for DOI
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AJCC 8th Edition – Staging Oral Cavity Cancers
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Nodal Staging, 8th edition

§ ENE now UP-STAGES

§ Single ipsi node <3cm 
goes from N1 to N2a

§ All other categories 
from N2 to N3b 
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Nodal Staging, 8th edition

§ Nx – cannot assess

§ N0 – no regional LN metastases
§ N1 – single, ipsilateral node, < 3cm, NO ENE 
§ N2a – single, ipsilateral node < 3 cm with ENE , OR single node > 3 but < 6 cm, no 

ENE 
§ N2b – multiple, ipsilateral, all < 6 cm, no ENE 
§ N2c – bilateral or contralateral, all <6 cm, no ENE 
§ N3a - >6cm,no ENE 
§ N3b – single node > 3cm with ENE, or presence of multiple/contralateral/bilateral 

with ENE
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Treatment paradigm for primary treatment

T1/T2 tumor Surgery (preferred)

Definitive radiation

When to add lymph 
node dissection?

Evidence for/against?

T3/T4 tumor Surgery, including 
neck dissection

Clinical trials
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Primary radiation for early-stage cancer

§ National Cancer Database (NCDB) study

§ Identified 20,779 patients with stage 1/2 
oral cavity cancer treated with either 
primary surgery or primary RT
– 4.6% underwent primary RT

• Factors identified with receiving non-preferred treatment 
• No insurance or public insurance (Medicaid or medicare)
• Age > 70
• Black race 
• Non-tongue subsite
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Primary radiation for early-stage cancer

• 5-year overall survival: 71% 

for primary surgery, 36% for 

RT 

• RT associated with 3-fold 

relative increased mortality 

(hazard ratio 2.96)

• This increased mortality 
persisted on multivariate 
analysis 

Ellis et al 2017
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§ Assessed whether IMRT (as opposed to conventional 3D-CRT) resulted in improved 
locoregional control as primary treatment for oral cavity cancer

§ 30 total patients underwent definitive IMRT
– 6 T2 
– 3 T3 
– 12 T4 
– 9 treated for a recurrence 

§ 2-year local control 43%; disease-free survival 40% in definitive IMRT group
– Significantly worse than adjuvant IMRT group (n=28) with local control rate 92% 

and disease-free survival 87%
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Surgical approach for oral cavity squamous cell carcinoma

§ Goal as a surgeon is to perform the best possible resection to 

hopefully avoid adjuvant treatment / additional toxicity for our 

patients 

§ Out of our control: ENE, PNI, LVI, etc. 

§ What we can control:

– Adequate margins

27Department or Presentation Title

§ Included 27 patients with tongue and buccal mucosa cancer

§ Measured in situ margin versus 30 minute post-resection margin
– Placed suture at tumor edge & a second one at the margin 
– Measured in situ & compared this to the distance measured 30 minutes 

post-resection 

§ Noted significant “margin shrinkage” of 23.5% for tongue and 21.2% for 
buccal tumors
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Tissue shrinkage
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Surgery for oral cavity squamous cell carcinoma

§ Wide resection with adequate margin of normal tissue 
– What is defined as an adequate margin in the oral cavity?
– Historically 5 mm 
– Recent data suggests margin of at least 1 mm is sufficient 

• 423 patients retrospectively 
reviewed 

• Tumor subsite: 
• 45% oral tongue
• 21% alveolar ridge
• 18% floor of mouth
• 15% “other”
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§ Retrospective review of 
archived tumor specimen 
(n=381)

§ Optimal cutoff associated with 
local recurrence free survival 
was 2.2mm 
– Patients with margin of 2.3 

to 5 mm had similar LRFS 
as those with margin >5mm
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§ Retrospective review of 134 patients with buccal carcinoma (110 included who 
received definitive surgery)
– Only 29% (32/110) received surgery alone

§ While this refers to mucosal 
margins, others suggest radical 
surgery for buccal tumors as there 
is not a great barrier for spread 

§ Theory: once tumor has 
encroached up on the buccinator 
muscle -> can easily infiltrate 
surrounding tissue
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§ 119 patients included with buccal squamous cell carcinoma
– 71% surgery alone; 22% adjuvant radiation, and 13% preop 

radiation 

Overall 5 yr survival: 
~ 63%
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Nodal staging & Survival in buccal cancers

§ Presence of regional mets at time of presentation increased 
mortality (5 yr survival 70% vs. 49%)
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Recurrence after buccal cancer treatment

§ 54 patients (45%) recurred, median time to recurrence = 8 mths (2-
120 mths range)

§ Buccinator muscle invasion, proximity to stenson’s duct also had 
no significant effect on survival / locoregional control

§ There was no statistically significant difference between T 
stage and survival

§ Salvage therapy successful in only 12 (22%) of patients w/ 
recurrences
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§ Due to high recurrence rates of buccal 
tumors (33-57% reported), suggest a 
wide/unit resection

§ Named a new approach, “Unit 
resection buccal surgery” (URBS) and 
compared this to conventional 
resection with (3-5mm margins)
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Example of URBS
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Improved overall and disease-free survival with URBS
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§ SEER database study, identified 11,134 patients with oral cavity SCC
– 825 buccal cancers (7.41%)

§ Buccal cancer patients more likely to be older and fewer presented with 
stage 1 tumors

§ Case-matched buccal cancers to other subsites of oral cavity and ended up 
with 817 matched pairs
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Unmatched OS and DSS differences

§ Appears that buccal 
SCC has worse OS & 
DSS than other oral 
cavity subsites 

§ P < 0.001 
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Matched OS and DSS differences 

§ When controlled for 
age, stage, treatment, 
race, significance was 
lost 

§ P=0.113 for OS 
§ P=0.184 for DSS
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Treating the primary site

We mark out 1cm margins but hope for at least 2mm margins on 
final pathology (1mm considered “close” margin)
- Take into account possibility of “tissue shrinkage” 

Buccal tumors historically thought to have worse prognosis than other 
subsites of oral cavity
- More rare in the US 
- Overall & disease free survival appear to be driven by presence of 

nodal disease 
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§ Lack of consensus in 
otolaryngology community re: 
elective neck in clinically N0 neck 
for early stage tongue cancer

§ Retrospective review of 359 
patients with T1/T2 tongue tumors 
who underwent either elective neck 
or watchful waiting
– 200 in the WW group, 159 

underwent END

What about the neck?
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Elective neck dissection for N0 neck in oral tongue

D’Cruz et al 2008
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§ Occult neck disease noted in 23% of 
patients (41 of 180)

§ Regional control rate, disease-free 
survival, and regional recurrence-free 
survival were improved in END group

§ No difference in overall survival in 
those treated with observation vs. elective 
neck dissection
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§ Randomized control trial, published in NEJM in 2015

§ 596 patients enrolled with lateralized T1/T2 tongue cancer 

§ Primary endpoint, 3 yr overall survival

Resection of Primary
If subsequent nodal recurrence, 
therapeutic neck dissection (I-V)

Resection of Primary 
+ elective ips LND (I-III)

(if + nodes intra-op, levels I-V)
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Improved survival in elective surgery group

§ Improved overall survival in 
elective surgery group 
(80% vs. 67.5% at 3 years)

§ Disease-free survival also 
improved (69.5% vs. 
45.9%)

§ Minimal adverse events
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Tumor depth important to consider 

§ Elective surgery not 
necessarily better in those 
with tumor depth < 3mm 

§ Difficult to assess tumor 
depth at time of biopsy 
(before surgery) -> may be 
difficult to use to guide 
counseling and planning for 
surgery
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§ 572 patients evaluated, with 98% pathologically N+
§ Median number of nodes obtained was 24 from left and 25 from right 

§ 35% underwent bilateral neck dissection 
§ Median number of positive lymph nodes = 3
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Examining at least 18 lymph nodes improved survival & 
locoregional control
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§ 14,554 patients reviewed via National Cancer Data Base (NCDB) 
§ Number of positive lymph nodes was strongly associated with overall survival, even 

after adjusting for potential confounders
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Number of lymph nodes evaluated important for prognosis

§ Interestingly, an increasing number of lymph nodes examined was associated with 
improved overall survival

§ No significant improvement when evaluating >> than 35 lymph nodes

• Risk of death decreased 
continuously with each additional 
lymph node examined 
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§ Study from 2005 assessing feasibility of sentinel lymph node biopsy for oral 
cavity/oropharyngeal cancer 

§ 20 patients enrolled 
§ Area surrounding tumor was infiltrated with technetium-99 sulfur colloid (radioactive 

tracer)
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§ Prospective trial including 140 patients with T1/T2, N0 scc of the oral cavity 
§ All underwent SLNB and then completion selective ND 
§ Primary end-point was negative predictive value of SLNB
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False negative rates

§ Sentinel node biopsy more predictive of neck status for T1 than T2 tumors
§ Negative predictive value was 94% with traditional H&E staining and improved to 

96% with additional sectioning and immunohistochemistry
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§ SLN has been incorporated in guidelines as an option instead of 
elective neck dissection, but utilization is still unclear

§ Retrospective cohort study of T1/T2 oral cavity SCC (all N0)

§ 8,328 patients identified via National Cancer Data Base 
– SLNB for 240 patients
– Completion neck avoided in 63.8% (negative sentinel node)
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• More T1 tumors in 
SLNB group

• More lip cancers in 
SLNB group

• DOI was less in SLNB 
group
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Comparing SLNB & END 
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SLNB and END with similar survival probability

§ No difference in overall 
survival between 
patients with SLNB 
and END

§ Model controlled for 
DOI, margins, LVI, # of 
pos nodes, ENE, 
adjuvant treatment, etc
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What happens after surgery?

T1/T2, N0 

T3/T4 tumor

No adverse features Observe

Positive margin Re-resection if possible, 
RT versus chemoRT

T1/T2, 
positive 
nodes 

No adverse features Consider RT

+margin, ENE, PNI/LVI Re-resection if possible, 
RT versus chemoRT

No adverse features

+margin, ENE, PNI/LVI

Consider RT

Re-resection if possible, 
RT versus chemoRT
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§ This study evaluates, via National Cancer Database (NCDB) 

review, whether earlier initiation of PORT (<4 weeks) has survival 

benefit & whether delay >6 weeks affects survival.

§ 41,291 patients included  - 44.7% initiated PORT within 6 weeks of 

surgery
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Improved survival with PORT within 6 weeks of surgery

§ Increasing delay of PORT > 6 
weeks associated with 
progressively larger decreases in 
survival 

§ PORT < 4 weeks post-op 
(compared to 5-6 weeks) 
associated with significant 
improvement in overall survival in 
univariate analysis but did not 
hold true in multivariate analysis
– Adjusted for age, race, 

comorbidity, insurance/income, 
primary site, staging, 
concurrent chemo. 
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§ The preferred time-interval between resection + radiation is < 6 weeks 

Improved survival with PORT within 6 weeks of surgery
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Who benefits from adding chemo?
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ENE and positive margin -> Add chemo

In patients with ENE or positive margins, adding chemotherapy to post-op radiation 
improved locoregional control, disease-free and overall survival
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Case #1

§ 76 M with left lower lip squamous cell carcinoma
§ ++ hx tobacco use 
§ Exam with the finding shown, as well as left level 

1B palpable adenopathy

Surgery: 
Wide local excision lower lip cancer with bilateral neck 
dissections

Pathology: 
4.6cm poorly differentiated squamous cell carcinoma, 
negative margins (6mm), DOI 6mm
76 lymph nodes evaluated, 5 positive (bilateral), 
largest 1.6cm, no ENE
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Case #1 – Staging?

T3N2C

4.6cm poorly differentiated squamous cell carcinoma, negative 
margins (6mm), DOI 6mm

76 lymph nodes evaluated, 5 positive (bilateral), largest 1.6cm, no 
ENE

Poll #3
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Case #1 resection Poll #4
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Case #1 - JM
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Case #1 - JM
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Case #1

What next after surgery?

4.6cm poorly differentiated squamous cell carcinoma, negative 
margins (6mm), DOI 6mm
76 lymph nodes evaluated, 5 positive (bilateral), largest 1.6cm, 
no ENE

Adjuvant radiation

Poll #5
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Case #2

§ 69 F with R tongue tumor with 
discomfort, difficulty eating, weight 
loss 

§ Never-smoker, + hx CML and bone-
marrow transplant, on prednisone 

§ Biopsy + verrucous carcinoma

§ Exam notable for finding shownà
– Lateral tongue with ventral tongue 

and floor of mouth involvement 
– Separate from retromolar trigone, 

tongue base, alveolar ridge
– No trismus
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Case #2

Path: 

3.9cm verrucous carcinoma, DOI 12mm, margins negative (4mm), no 
PNI or LVI

25 lymph nodes examined, 1 positive (1.7cm with ENE)

Stage?

§ T3N2a

Treatment? 

Hemi-glossectomy, ipsilateral neck dissection, free flap reconstruction

Poll #6
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Case #2

Idris et al 2018

75Department or Presentation Title

Case #2

§ What next after surgery?

3.9cm verrucous carcinoma, DOI 12mm, margins negative (4mm), no 
PNI or LVI
25 lymph nodes examined, 1 positive (1.7 cm with ENE)

Adjuvant chemo-radiation

Poll #7
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Summary

§ Unclear reason for why there is a slight increase in incidence of 
oral cavity cancer in young women (<40yrs old)

§ Data suggest elective neck dissection for oral cavity cancers, with 
improved disease-free and overall survival 

§ Number of lymph nodes evaluated (and positive) appear to have a 
direct effect on survival outcomes 

§ Adjuvant radiation is recommended for larger tumors (T3/4) or 
smaller tumors with positive nodes or adverse features. 
Chemotherapy should also be added if ENE or positive margins are 
noted
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