
Abstract:
Oral cancer is an emergent health problem which is 
common in several regions of the world. The treatment  
of patients with oral cancer is mainly directed at 
controlling the primary tumor and regional neck 
metastases. Oral cancers are best managed by surgery 
first, regardless of disease stage. Surgical resection is 
the treatment of choice for early stage cancers whereas a 
combined treatment modality is used for advanced stage 
carcinoma where surgery followed by postoperative 
radiation therapy remains the standard treatment. 
Inoperable advanced cancers are frequently managed 
with a combination of radiotherapy and chemotherapy. 
The cure rates drop to nearly half with involvement of 
regional lymph nodes. Selective Neck Dissection (SND) 
(I-III) or Supraomohyoid Neck Dissection removes the 
nodes at highest risk for a primary tumour originating 
in the oral cavity. It is extensively accepted as the 
appropriate selective neck dissection for patients with 
oral cancer with N0 neck and a clinically negative neck. 
In a select group of patients with N+ disease, SND is also 
rapidly gaining similar support. However, in N+ patients 
comprehensive neck dissection with preservation of the 
spinal accessory nerve if possible is advocated.  
The philosophy of neck dissection is changing as 
surgeons realize that more extensive surgery does not 
always yield a better oncologic outcome.

Patients with human papillomavirus (HPV) associated 
head and neck squamous cell carcinoma have 
significantly better survival outcomes compared to those 
with traditional head and neck cancers, and this has led 
to treatment dose reduction in these patients.

The sentinel node (SN) biopsy as a diagnostic staging 
procedure is gaining popularity in the management of 
oral cancer. Sentinel lymph node biopsy is an alternative 
to elective neck dissection for the identification of occult 
cervical metastasis in patients with early (T1or T2) oral 
cavity carcinoma.

General dental practitioners are an integral part 
of the multidisciplinary team for the management of 
oral cancers and should have knowledge of the care 
necessary for these patients.

Introduction
Oral cancer is an emergent health problem which is 
common in several regions of the world.1 Squamous cell 
carcinoma of the oral cavity is the most common cancer 
of the head and neck region2 and is a leading cause of 
morbidity and mortality worldwide.3 Oral squamous cell 
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carcinoma represents a malignant transformation of 
keratinocytes in stratified squamous epithelium4.  
It is the sixth most frequently seen cancer of all sites. 

5-8 It has been found to be more prevalent in males with 
a gender ratio (M: F) of 2.0.9 Various factors have been 
implicated in the aetiology of oral cancer and include 
smoking, separately and in conjunction with betel-quid 
chewing and alcohol consumption. Other factors such 
as poor oral hygiene, nutrition and certain occupational 
exposures have also been implicated in the aetiology 
of oral cancer.10 Among these cigarette smoking 
continues to play a key role in the development of oral 
cancer. 11, 12 Published reports also suggest that human 
papillomavirus (HPV), particularly HPV type 16/18, may 
be a factor, especially among persons who do not smoke 
or abuse alcohol.3,13 The treatment of patients with oral 
cancer is mainly directed at controlling the primary 
tumour and regional neck metastases .14

Choice of treatment
The treatment of oral cancer is primarily based 
on three modalities: surgical resection, radiation 
therapy, chemotherapy and a combination of these 
procedures.15,16 Surgery is one of the most significant 
treatments in oral squamous cell carcinomas.17 Surgery 
and radiation therapy are considered as local therapies 
but they do not address the issue of distant metastasis, 
which can only be accomplished with chemotherapy.15 

The best chance of treating oral cancer is with effective 
primary treatment. Initial radical therapy has the 
best success rate, as treatment of recurrent disease 
has a poor outcome .18 Various factors of paramount 
importance that influence the choice of initial treatment 
are related to the attributes and stage of the primary 
tumour (tumour factors), to the patient (patient factors), 
and to the providers of treatment (physician factors). 
19,20 The goals to be achieved in the management of 
oral cancer are eradication of the cancer, preservation 
or restoration of form and function, reduction of the 
sequelae of treatment, and prevention of subsequent 
new primary tumors .20

Tumours in their early stage are well controlled 
equally by either surgery or radiotherapy when used as 
a single modality. However, radiotherapy is not preferred 
because of its long-term side effects, so surgery yields 
minimal aesthetic or functional debility in early stage 
carcinoma. However, combined treatment is used for 
advanced stage carcinoma where surgery followed by 
postoperative radiation therapy remains the standard 
treatment modality .20
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Oral cavity cancers embody an area of head and neck 
oncology with some inimitable management themes.  
The use of primary chemoradiation for oral cancer is 
limited despite a paradigm shift in the treatment of many 
head and neck cancers towards primary chemoradiation. 
The treatment option varies for small cancers of oral 
cavity which can be managed by surgery alone, while 
larger cancers are usually treated with primary surgery 
followed by chemoradiation. 21 Oral cavity cancers are 
best managed by surgery first regardless of disease 
stage.15 In patients who have small oral cavity lesions 
(T1/T2 N0), surgical resection is the treatment of choice. 
For patients who have a true T1/T2N0 lesion, adjuvant 
radiation therapy is not required when surgical margins 
are negative and the patient has no risk factors for 
locoregional recurrence such as perineural invasion/ 
lymphovascular invasion.22 Early stage oral squamous 
cell carcinoma is adequately treated by surgery alone,21 

but only if the resection margins are negative. Usually, 
multimodality therapy is used for more advanced or 
difficult lesions.23-25 Tumours of the oral cavity frequently 
adjoin or overtly invade the mandible or the maxilla. 
In such patients, primary chemoradiation can result in 
exposed bone, osteoradionecrosis, pathologic fractures, 
and infected, necrotic fields. Therefore, the primary 
treatment of advanced oral cancers with close or overt 
bone involvement still usually involves surgery first, 
often with composite resection and more complicated 
reconstructions, followed by chemoradiation.21 
Inoperable advanced cancers are typically managed  
with a combination of radiotherapy and chemotherapy.16

The dialectics for combined therapy is that surgery 
best addresses gross disease, whereas radiotherapy 
eradicates microscopic disease, for which surgery is 
less effective.26 Radiotherapy is indicated when the 
primary tumour is large and in cases of positive surgical 
margins. In N0, neck radiotherapy is not required. 
However, radiotherapy is indicated in the presence of 
multiple node metastasis and extra-capsular spread.27 
When the surgical margins are positive, postoperative 
radiotherapy should be delivered as early as possible at 
full therapeutic dose.28

Recent developments in molecular techniques 
have provided further evidence that surgical margins 
are frequently involved by tumour, even though such 
involvement is not always obvious on microscopic 
examination.26 The prudent use of postoperative 
radiotherapy may provide the required margin of security 
in cases where adequacy of the surgical eradication of 
every cancer cell is dubious.29

It has been observed that a significant number of 
patients develop recurrence at the primary site and in 
the neck even after adequate initial treatment. Hence, 
it is suggested that to reduce the recurrence varying 
combinations of treatment methods can be employed, 
utilizing all or as many modalities as possible at the time 
of initial treatment of primary tumour. 30 It has been seen 
that in patients with N3 metastases failure rates remain 
high in spite of the combined treatment.31 Early stage 
oral cancers also have a high local and regional failure 
rate despite their size and relative amenability to surgical 

resection.32 Almost all local and regional recurrence 
occurs within 3 years, and early recurrence under 6 
months has a poor prognosis. Locoregional recurrence 
is most likely incurable.18

Management of the neck
Treatment of regional lymphatic tissue is an essential  
part in the management of squamous cell carcinoma of 
the head and neck.33 Neck dissection is frequently done 
as a part of management of the neck in oral cancer.21  

The cure rates fall to nearly half with involvement 
of regional lymph nodes.34-36 The status of cervical 
metastases is therefore the single most important 
prognostic factor in the survival of patients with 
squamous cell carcinoma of the oral cavity.34,37,38  

More than 50% of patients with oral squamous cell 
carcinoma have lymph node metastases 39and the 
patterns of nodal spread in the neck are relatively 
predictable.34 Neck levels I,II and III are at highest risk of 
nodal metastasis from primary squamous cell carcinoma 
of the oral cavity.40 In patients clinically staged N0 the 
nodal level at risk are I-III, while in those clinically N+ the 
levels at risk are I-IV. The posterior triangle (level V) is 
rarely involved by metastases from these lesions .34,41

The tumours of the tongue have the highest incidence 
of neck metastasis followed in descending order by 
the floor of mouth, lower gingiva, buccal mucosa, 
upper gingiva, hard palate and lips.27,34 The incidence of 
pathologically proven metastasis in the clinically N0 neck 
follows a similar pattern. Tumors of the upper gingiva, hard 
palate and lips have such a low rate of occult metastasis 
that elective treatment of the neck is not necessary. 
Surgical management of the neck in patients with oral 
cancer should be based upon the known risk factors for 
neck metastasis (tumour location, size, and thickness) 
and the knowledge of patterns of nodal metastasis from 
these lesions34,41. A rational approach to surgery can 
be developed based on this information. In clinically 
N0 patient SND (I-III) or a SOHND (Supra Omohyoid 
Neck Dissection) is adequate whereas in N+ patients 
comprehensive neck dissection with preservation of the 
spinal accessory nerve if possible is advocated.34

The concept of neck dissection was introduced  
in 1906 by Crile, the pioneer in the field with the idea 
to optimize surgical treatment for patients with cervical 
lymphatic spread of head and neck cancer. Various 
nerve, vein, and muscle preserving techniques have 
subsequently been developed, the most recent being 
selective neck dissection.42 In the management of  
lymph node disease, the most profound alteration 
probably in philosophy over the past decade relates  
to the selectivity with which lymph node groups at risk 
are being removed.43

In Selective Neck Dissection (I-III) or supraomohyoid 
neck dissection removal of nodal regions I, II and III is 
done.44,45 The procedure involves removal of the nodes 
at highest risk for a primary tumour originating in the oral 
cavity.29 SOHND or SND (I-III) is the standard staging 
procedure .46 It is extensively accepted as the appropriate 
selective neck dissection for patients with oral cancer 
with N0 neck and a clinically negative neck.44,47,48  
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This procedure is recommended for patients with 
oral cancer who are at risk of harbouring occult nodal 
disease. Tumours originating in this region, particularly 
the subsites of the oral tongue and the floor of mouth 
have a high tendency to metastasize early, regardless 
of their size and differentiation. Unless the treatment of 
choice for the primary lesion is radiotherapy, elective 
neck dissection with removal of levels I through III (level 
IV for tongue cancer) is the minimal recommended 
treatment for oral squamous cell carcinoma associated 
with N0 nodal disease.45 With its tremendous outcomes 
supraomohyoid neck dissection has assumed increasing 
importance as a staging lymphadenectomy in patients 
with N0 oral and oropharyngeal squamous cell 
carcinoma, as well as a potentially curative procedure in 
selected patients with limited metastatic disease in the 
neck.48 Recently, various pathological studies of lymph 
node metastases suggest that it is also logical to use 
SND in some patients with clinically obvious cervical 
lymph node metastasis. The application of postoperative 
radiation therapy further diminishes the rate of regional 
failure in patients following SND when indicated. SND 
is now the preferred surgical management in elective 
treatment of cervical lymph nodes. In a select group of 
patients with N+ disease, SND is also rapidly gaining 
similar support.49 SND (I-III) in patients with pathologically 
positive nodes in neck is inadequate therapy for regional 
control without post-operative radiation therapy. 
However, in patients with pathologically positive nodes 
in the neck, SND (I-III) with postoperative radiation 
therapy can achieve regional control comparable to that 
of comprehensive neck dissection and postoperative 
radiation therapy.50 Furthermore, SND plus adjuvant 
radiotherapy is highly efficacious, having minor morbidity 
for selected oral cancer patients with a pN+ neck with or 
without microscopic extra capsular spread (ECS).

Efforts are being made to replace Modified Radical 
Neck Dissection (MRND) with SND for early node 
positivity .51 It is conceivable that in the near future 
SND combined with adjuncts such as radiotherapy or 
chemotherapy will become the standard treatment for 
advanced nodal disease .27 Metastasis to level V lymph 
nodes is a rare occurrence in carcinoma of the upper 
aerodigestive tract. Owing to the low prevalence of  
level V metastasis in N0 and N+ disease with 
metastases, SND is adequate management in these 
cases. The low likelihood of metastases at level V, even 
in N+ disease, should be kept in mind when performing 
lymphadenectomy for squamous cell carcinoma of the 
upper aerodigestive tract.41

The indications for elective cervical lymphadenectomy 
of the contralateral neck includes patients with primary 
lesions involving the floor of mouth, ventral surface or 
midline involvement of the tongue, for whom ipsilateral 
neck dissection is planned, and when there are no 
definitive indications for postoperative radiotherapy. 
Furthermore, contralateral therapeutic neck dissection  
is indicated for patients with clinically N2c disease.45  

The neck should always be treated in patients who have 
larger T3 and T4 cancers because of the high incidence 
of nodal metastasis.21

Currently, Radical Neck Dissection (RND) and 
modified RND (MRND) are the major players for the 
surgical management of advanced nodal disease.27 

The accrued knowledge suggests radical neck dissection 
is the standard by which all cervical lymphadenectomy 
procedures are judged.52 The current indications for 
classical RND are (a) patients with N3 neck disease 
not allowing the preservation of the spinal accessory 
nerve, (b) multiple positive lymph nodes involving the 
spinal accessory nerve and /or the internal jugular vein, 
and (c) extensive residual or recurrent neck disease 
after radiotherapy and grossly extranodal spread.49 The 
major indication for the classical radical neck dissection 
remains the presence of multiple lymph node metastasis 
in patients with oral cancer involving the spinal accessory 
nerve and internal jugular vein; however, in these cases the 
probability of long term survival is low and the indication 
for surgery needs to be reviewed. These patients may 
benefit from surgery followed by chemoradiotherapy.53

One of the most important prognostic factors in 
head and neck squamous cell carcinoma is neck 
metastases.34,35, 37,52,54-56 On account of this widely 
demonstrated fact the management of neck disease in 
head and neck cancer has been considered one of the 
most important aspects of treatment. In principle, the 
indication of neck dissection in oral cancer is a problem 
of risk-benefit evaluation between the probability of neck 
metastases, the probability of complications associated 
with neck dissection and the possible prognostic influence 
of late diagnosis of metastasis during follow-up.39

The philosophy of neck dissection is evolving  
quickly with regard to the selectivity of the removal 
of lymph nodes which are at risk of metastasis.57 
The doctrine of neck dissection is changing as surgeons 
comprehend that more extensive surgery does not 
yield a better oncologic outcome. The RND has been 
essentially replaced by SND and MRND with appropriate 
use of postoperative radiation therapy thus marking 
a turning point in the treatment of oral cancer.49 Such 
developments are in the best interest of maximizing cure 
of these patients while also maintaining the patient’s 
function and quality of life. It is anticipated that further 
development of novel treatment strategies will occur in 
the future.58 Eventually the decision to treat the neck and 
the modality used depend on the patient’s preference, 
physician and institution experience, the risk of a second 
primary cancer in the future, and the modality used to 
treat the primary cancer.38

It seems that in the near future SND can be replaced 
by even more selective neck dissection, such as 
superselective neck dissection. This involves the 
compartmental removal of fibrofatty tissue contents 
within the defined boundaries of two or fewer contiguous 
neck levels. It is indicated mostly for elective treatment 
of the clinically N0 neck 59 but can be done for salvage 
treatment of persistent lymph node disease after 
chemoradiotherapy.60

Furthermore, if comparable results can be attained 
with a more selective neck dissection, then this will 
considerably improve the quality of life of patients with 
oral cancer.57
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De-escalation treatment protocols for human 
papilloma virus-associated HNSCC squamous 
cell carcinoma
Human papillomavirus associated head and neck 
squamous cell carcinomas (HNSCC), mainly 
oropharyngeal squamous cell carcinomas (OPSCC),  
are characterized by a significant survival advantage  
over their HPV-negative counterparts. Even though  
the reasons behind this are still not fully elucidated,  
it is usually accepted that these tumours have a greater 
response to ionizing radiation that might explain their 
favourable outcomes.61

Furthermore, Lill C et al 62 observed a considerable 
better response to concomitant radiochemotherapy or 
radioimmunotherapy (or even radiation alone) in HPV-
positive patients compared to the HPV-negative group. 
Overall, patients with HPV-positive OPC usually have 
a better prognosis than patients with traditional, HPV-
negative, head and neck cancer.63 Since patients with 
HPV-associated head and neck squamous cell carcinoma 
have significantly better survival outcomes compared to 
those with traditional HNC, this has led the philosophy of 
treatment dose reduction in these patients.64

Is radiation dose reduction the right answer for 
HPV-positive head and neck cancer?
The possibility of de-escalating treatment intensity 
provides an opportunity to reduce morbidity from 
standard treatment protocols. At present, three main 
de-escalation treatment policies are being investigated: 
(1) Exploring cetuximab as an alternative to cisplatin 
when given concurrently with radiation; (2) Reduction 
of radiation dose when given in combination with 
chemotherapy as primary treatment (guided by induction 
chemotherapy response) and (3) Reduction of adjuvant 
chemotherapy or radiotherapy dose following primary 
treatment with surgery (guided by histopathological 
features in the resected specimen).65

Modifications in treatment protocols aimed at  
de-escalation are currently being evaluated.  
These tumours are more responsive to treatment  
with a favorable patient outcome and good prognosis.66

Role of sentinel lymph node biopsy in 
management of oral cancer
The sentinel node (SN) biopsy as a diagnostic staging 
procedure is gaining popularity in the management of 
oral cancer. Sentinel lymph node biopsy is an alternative 
to elective neck dissection for the identification of occult 
cervical metastasis in patients with early (T1or T2) oral 
cavity carcinoma in centers where experience for this 
procedure is available.67 The principal endeavour of 
sentinel node biopsy is to precisely identify lymph node 
metastases without the requirement for lymph node 
dissection, thus curtailing morbidity from potentially 
redundant surgery and facilitating the treatment of 
patients with or without nodal disease. The standard 
SLNB procedure involves a peri-tumoural injection of a 
99MTc-labelled colloid tracer, with drainage mapping 
by lymphoscintigraphy and the injection of a blue dye 
into the primary tumour intra-operatively. Radioactivity 

is detected with a gamma camera, and/or blue lymph 
nodes are harvested during a surgical procedure.  
Using step-serial sectioning, immunohistochemistry and 
histopathology, it is possible to detect micrometastases 
and isolated tumour cells with higher sensitivity 
compared to traditional histology. SLNB-positive 
patients subsequently undergo neck dissection while 
SLNB-negative patients are observed. 68,69 It has been 
suggested that for accurate biopsy, the three hottest 
sentinel nodes should be sampled for histology and it is 
also important to be aware that sentinel nodal size is an 
inaccurate predictor of nodal metastases .70

Role of the general dentist in the  
management of oral cancer
General dental practitioners (GDPs) have a major part to 
play in the early diagnosis, referral and management of 
patients with oral cancer. They not only play a key role in 
arresting the mortality rate due to oral cancer, but also 
educate their patients. GDPs should immediately refer a 
patient with a suspicious lesion to a specialist.

Before the start of the radiotherapy treatment, proper 
clinical and oral radiographic examination of the patient 
is required. The patient is assessed for any caries 
and root canal treatment which may be necessary. 
Prosthodontic requirements are managed. The patient 
should be instructed to maintain proper oral hygiene 
and mouthrinses with chlorhexidine (alcohol-free) 
together with the use of soft toothbrush and interdental 
hygiene aids are advised. In patients where the mouth 
is too painful for cleaning and a mouthwash cannot 
be tolerated, the oral tissues should be swabbed with 
polygon oral swabs. Daily application with 1.1% sodium 
fluoride in a custom tray should also be advised. 
Supragingival prophylaxis or scaling and root planing 
should be done if required. The maximum mouth opening 
(inter-arch or inter-incisal distance) should be measured 
before radiotherapy is started, and the patient and/
or clinician should measure this distance frequently 
thereafter to ensure it is maintained.71

The general consensus is that teeth with a poor 
prognosis must be extracted before radiotherapy.  
This includes teeth that present with advanced carious 
lesions with questionable pulpal status or pulpal 
involvement, extensive periapical lesions, moderate or 
advanced periodontal disease (extensive attachment 
loss) especially teeth with advanced bone loss and 
mobility or furcation involvement, and impacted or 
incompletely erupted teeth, particularly third molars. 
The extractions should to be done 10 to 14 days before 
radiotherapy. Before doing extractions a complete blood 
count of the patient is necessary. 72,73

During the treatment regular monitoring and 
management of the oral effects of cancer treatment 
on a weekly basis should be done. The patients are 
advised to keep a high level of oral hygiene.  
Tooth extractions or any surgery is avoided during 
the treatment. Patients should be made aware of oral 
mucositis that is a common and debilitating complication 
of cancer treatment. For the prevention of mucositis, 
patients should be told to maintain proper oral hygiene 
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and avoid smoking, alcohol, poorly fitting prostheses 
and should ensure adequate nutritional and hydration 
support. Various treatments have been identified as 
providing some benefit, albeit weak, to prevent or 
reduce the severity of mucositis. These include aloe 
vera, amifostine, granulocyte-colony stimulating factor, 
intravenous glutamine, honey, keratinocyte growth factor, 
laser, polymixin/ tobramycin/amphotericin antibiotic 
pastilles/ paste and sucralfate. For pain control of 
mucositis patient-controlled analgesia with morphine, 
2% morphine mouthwash or 0.5% doxepin mouthwash 
can be used. Patients may also initially develop the 
symptoms of xerostomia within a couple of weeks of 
starting radiotherapy and the dry mouth may not recover 
until after the treatment has stopped. In general, this 
can be helped by frequent sips of cold water/milk or 
other sugar-free nonacidic cool drinks. The use of saliva 
substitutes may be helpful to patients complaining of a 
dry mouth and offers symptomatic relief for patients with 
insufficient salivary function.71,72 During the treatment 
the prevention of trismus, rather than its treatment, 
is a desirable objective. Patients can be advised on 
mandibular exercises or the use of the Thera Bite jaw 
motion rehabilitation system. Patients after radiotherapy 
are more susceptible to oral candidiasis. The treatment 
includes anti-fungal drugs totally or partially absorbed by 
the gastrointestinal tract (e.g ketaconazole).72

After the treatment has finished, xerostomia is likely 
to continue to be a problem and trismus may become 
progressively worse. The treatment approaches 
previously discussed need to be re-emphasized and 
continued. For the prevention of radiation caries and 
plaque control patients should be advised fluoride 
products (for example, Duraphat), sodium fluoride 
(0.05%) alcohol-free mouthrinse, self-applications of 
1% sodium fluoride gel in custom-made applicator trays 
and chlorhexidine (alcohol-free) rinses. Extraction of 
teeth is not recommended for at least 6-12 months post 
radiotherapy.72

Osteoradionecrosis (ORN) is an impending long-
term and arguably the most serious side effect of 
radiotherapy. The definition of osteoradionecrosis is an 
area of exposed devitalized irradiated bone that fails to 
heal over a period of three to six months in the absence 
of local neoplastic disease. Efforts must be made to 
avoid osteoradionecrosis by pre-radiotherapy dental 
assessment. Careful oral health maintenance, timely 
dental treatment and dealing promptly with oral trauma 
are all essential in preventing ORN. Early diagnosis of 
ORN becomes important for the GDP. Hyperbaric oxygen 
(HBO) appears to reduce the risk of ORN. HBO is used 
before surgery for up to as many 20 daily treatments. 
Surgery (removal of necrotic tissue) is then followed 
by 10 daily postoperative HBO treatments to maximize 
healing. More recently in the treatment of ORN a synergic 
effect has been observed between pentoxifylline (PTX) 
and tocopherol (vitamin E). The suggested daily dose 
is 800 mg/day and vitamin E 1000 IU/day (five days a 
week), but more clinical trials are required to validate this 
treatment. Regular oral health monitoring is imperative 
with three monthly recalls initially until it has been 
determined that the patient is maintaining their oral care 
at a satisfactory level, and then recall can be extended. 
The GDP has a continuing role in the tertiary prevention, 
regular follow-ups and for any patient with a suspicion 
of recurrence or a new primary malignancy an urgent 
referral is required.72,74

The idea behind all the strategies in the treatment 
of patients with oral cancer is control of the disease. 
However, with increasing recognition of the extensive 
morbidity of radical surgery, emphasis is being placed 
on surgical conservatism if it does not negatively affect 
disease control and if it offers improved post treatment 
function and cosmesis.75 Cure of the cancer patient with 
the least possible morbidity should be the goal of the 
surgery. 76 A multidisciplinary approach is important to 
ensure the highest quality of patient care and GDPs are 
an integral part of this multidisciplinary team.

Authors

Dr. Pooja Rani MDS, Reader, Department of Oral and Maxillofacial Surgery,  
P.D.M. Dental College and Research Institute, Bahadurgarh, Haryana, India.
Corresponding- Email:dasspr009@gmail.com

Dr. Praveen Kumar Dass MD, DNB, Assistant Professor, Lady Hardinge Medical College & Hospital
New Delhi, India

Dr. Rupinder Kaur MDS Reader, Himachal Dental College & Hospital, Sunder Nagar, Distt. Mandi, HP. India

Dr. Gaurav Kumar Gupta MS, DNB, Assistant Professor, Dept. of Burns and Plastic Surgery
Safdarjung Hospital, New Delhi, India

Dr. Divye Malhotra MDS, Professor, Himachal Dental College & Hospital, 
Sunder Nagar, Distt. Mandi, HP. India

Volume 113 March 2017 29



References
1. Rawashdeh MA, Matalka I. Malignant 

oral tumours in Jordanians, 1991-
2001: a descriptive epidemiological 
study. Int J Oral Maxillofac Surg 
2004;33:183-188.

2. Arduino PG, Carrozzo M, ChiecchioA 
et al. Clinical and histopathologic 
independent prognostic factors in 
oral squamous cell carcinoma:  
a retrospective study of 334 cases.  
J Oral Maxillofac Surg 2008; 66: 
1570-1579.

3. Brown KS, Kane MA. 
Chemoprevention of squamous 
cell carcinoma of the oral cavity. 
Otolaryngol Clin North Am 2006; 
39:349-363.

4. Erdem NF, Carlson ER, Gerard 
DA, Ichiki T. Characterization of 3 
oral squamous cell carcinoma cell 
lines with different invasion and/
or metastatic potentials. J Oral 
Maxillofac Surg 2007; 65:1725-1733.

5. Noonan VL, Kabani S. Diagnosis and 
management of suspicious lesions of 
the oral cavity. Otolaryngol Clin North 
Am 2005; 38:21-35.

6. Ervens J, Fuchs H, Niemann V, 
Hoffmeister B. Pyruvate kinase 
isoenzyme M2 is not of diagnostic 
relevance as a marker for oral cancer.  
J Craniomaxillofac Surg 2008; 36:89-94.

7. Effiom OA, Adeyemo WL, Omitola 
OG, Ajayi OF, Emmanuel MM, 
Gbotolorum OM. Oral squamous cell 
carcinoma: a clinicopathologic review 
of 233 cases in Lagos, Nigeria. J Oral 
Maxillofac Surg 2008; 66:1595-1599.

8. Parkin DM, Pisani P, Ferlay J. 
Estimates of the worldwide incidence 
of eighteen major cancers in 1985.  
Int J Cancer 1993; 54:594-606.

9. Parkin DM, Pisani P, Ferlay J. 
Estimates of the worldwide incidence 
of 25 major cancers in 1990.  
Int J Cancer 1999; 80: 827-841.

10. Boyle P, Macfarlane GJ, Maisonneuve 
P, Zheng T, Scully C, Tedesco B. 
Epidemiology of mouth cancer in 
1989: a review. J R Soc Med 1990; 
83:724-30.

11. Keane WM, Atkins JP,Wetmore R, 
Vidas M. Epidemiology of head and 
neck cancer. Laryngoscope 1981; 91: 
2037-2045.

12. Morris RE, Mahmeed BE, Gjorgov 
AN, Jazzaf HG, Rashid BA.The 
epidemiology of lip, oral cavity and 
pharyngeal cancers in Kuwait 1979-
1988.Br J Oral Maxillofac Surg 2000; 
38:316-319.

13. Zhang ZY, Sdek P, Cao J, Chen WT. 
Human papillomavirus type 16 and 18 
DNA in oral squamous cell carcinoma 
and normal mucosa. Int J Oral 
Maxillofac Surg2004 ; 33:71-74.

14. Cunningham MJ, Johnson JT, Myers 
EN, Schramm VL Jr, Thearle PB. 
Cervical lymph node metastasis after 
local excision of early squamous cell 
carcinoma of the oral cavity. Am J 
Surg 1986; 152:361-6.

15. Haddad R, Annino D, Tishler RB. 
Multidisciplinary approach to cancer 
treatment: focus on head and neck 
cancer. Dent Clin North Am 2008; 
52:1-17.

16. Klug C, Berzaczy D, Voracek M, Millesi 
W. Preoperative chemoradiotherapy 
in the management of oral cancer: a 
review. J Craniomaxillofac Surg 2008; 
36:75-88

17. Weijers M, Snow GB, Bezemer 
DP, van der Wal JE, van der Wal 
I. The status of the deep surgical 
margins in tongue and floor of mouth 
squamous cell carcinoma and risk of 
local recurrence: an analysis of 68 
patients. Int J Oral Maxillofac Surg 
2004; 33:146-149.

18. Ord RA, Kolokythas A, Reynolds 
MA. Surgical salvage for local and 
regional recurrence in oral cancer.  
J Oral Maxillofac Surg 2006; 64:1409-
1414.

19. Breau RL, Suen JY. Management of 
the N0 neck. Otolaryngol Clin North 
Am 1998; 31:657-69.

20. Shah JP. Surgical approaches to the 
oral cavity primary and neck.  
Int J Radiat Oncol Biol Phys 2007;69: 
S15-18.

21. Campana JP, Meyers AD. The 
surgical management of oral cancer. 
Otolaryngol Clin North Am 2006; 
39:331-348.

22. Ballonoff A, Chen C, Raben 
D. Current radiation therapy 
management issues in oral cavity 
cancer. Otolaryngol Clin North Am 
2006; 39:365-80.

23. Park W, Owens JM .Future directions 
in the treatment of oral cancer. 
Otolaryngol Clin North Am 2006; 
39:381-396.

24. Wutzl A, Ploder O, Kermer C, Millesi 
W, Ewers R, Klug C. Mortality and 
causes of death after multimodality 
treatment for advanced oral and 
oropharyngeal cancer. J Oral 
Maxillofac Surg 2007; 65:255-260.

25. Niehoff P, Springer IN, Acil Y.HDR 
brachytherapy irradiation of the 
jaw- as a new experimental model 
of radiogenic bone damage. J 
Craniomaxillofac Surg 2008; 36:203-9.

26. Robbins KT. The evolving role of 
combined modality therapy in head 
and neck .Arch Otolaryngol Head 
Neck Surg 2000; 126: 265-269.

27. Chummun S, McLean NR, Ragbir M. 
Surgical education: neck dissection. 
Br J Plast Surg 2004 ;57:610-623.

28. Loree TR, Strong EW. Significance 
of positive margins in oral cavity 
squamous carcinoma. Am J Surg 
1990; 160: 410-414.

29. Byers RM. Modified neck dissection. 
A study of 967 cases from 1970 to 
1980. Am J Surg 1985; 150:414-421.

30. Mamelle G, Pampurik J, Luboinski B, 
Lancar R, Lusinchi A, Bosq J. Lymph 
node prognostic factors in head and 
neck squamous cell carcinomas.  
Am J Surg 1994; 168: 494-498.

31. Goffinet DR, Fee WE Jr, Goode 
RL.Combined surgery and 
postoperative irradiation in the 
treatment of cervical lymph nodes. 
Arch Otolaryngol 1984; 110:736-738.

32. Kligerman J, Lima RA, Soares JR, 
Prado L, Dias FL, Freitas EQ et al. 
Supraomohyoid neck dissection in 
the treatment of T1/T2 squamous cell 
carcinoma of oral cavity. Am J Surg 
1994; 168: 391-394.

33. Khatri VP, Loree TR. A logical and 
stepwise operative approach to 
radical neck dissection. Arch Surg 
2002; 137:345-351.

34. Shah JP, Anderson PE.Evolving role 
of modifications in neck dissection for 
oral squamous carcinoma.Br J Oral 
Maxillofac Surg 1995; 33:3-8.

35. Shah JP. Patterns of cervical 
lymph node metastasis from 
squamous carcinomas of the upper 
aerodigestive tract. Am J Surg 1990; 
160: 405-409.

36. Chiesa F. Centenary of Crile’s 
operation, from radical to selective 
neck dissection. Acta Otorhinolaryngol 
Ital 2006; 26: 307–308.

37. Persky MS, Lagmay VM. Treatment 
of the clinically negative neck in 
oral squamous cell carcinoma.
Laryngoscope 1999; 109: 1160-1164.

38. Jalisi S .Management of the clinically 
negative neck in early squamous 
cell carcinoma of the oral cavity. 
Otolaryngol Clin North Am 2005; 
38:37-46.

39. Kowalski LP, Sanabria A. Elective 
neck dissection in oral carcinoma: a 
critical review of the evidence. Acta 
Otorhinolaryngol Ital 2007; 27:113-117.

40. Shah JP, Candela FC, Poddar AK. 
The patterns of cervical lymph 
node metastases from squamous 
carcinoma of the oral cavity .Cancer 
1990; 66:109-113.

41. Davidson BJ, Kulkarny V, Delacure 
MD, Shah JP. Posterior triangle 
metastases of squamous cell 
carcinoma of the upper aerodigestive 
tract. Am J Surg 1993; 166:395-398.

42. Saffold SH, Wax MK, Nguyen A, 
Caro JE, Anderson PE, Everts EC 
et al .Sensory changes associated 
with selective neck dissection. Arch 
Otolaryngol Head Neck Surg 2000; 
126:425-428.

43. Robbins KT, Clayman G, Levine PA, 
Medina J, Sessions RB, Shaha A. 
Neck dissection classification update. 
Arch Otolaryngol Head Neck Surg 
2002; 128:751-758.

44. Spiro JD, Spiro RH, Shah JP, 
Sessions RB, Strong EW. Critical 
assessment of supraomohyoid neck 
dissection. Am J Surg 1988; 156: 
286-289.

NZ DENTAL JOURNAL30



45. Robbins KT. Classification of neck 
dissection: current concepts and 
future considerations. Otolaryngol 
Clin North Am 1998; 31:639-655.

46. Carvalho AL, Kowalski LP, Borges JA, 
Aguiar S Jr, Magrin J. Ipsilateral neck 
cancer recurrences after elective 
supraomohyoid neck dissection. Arch 
Otolaryngol Head Neck Surg 2000; 
126:410-412.

47. O’Brien CJ, Traynor SJ, McNeil 
E, McMahon JD, Chaplin JM. The 
use of clinical criteria alone in the 
management of the clinically negative 
neck among patients with squamous 
cell carcinoma of the oral cavity and 
oropharynx. Arch Otolaryngol Head 
Neck Surg 2000; 126:360-365.

48. Spiro RH, Morgan GJ, Strong EW, 
Shah JP. Supraomohyoid neck 
dissection. Am J Surg 1996; 172: 
650-653.

49. Ferlito A, Rinaldo A, Robbins KT, 
Leemans CR, Shah JP, Shaha AR et 
al. Changing concepts in the surgical 
management of the cervical node 
metastasis. Oral Oncol 2003 ;39: 
429-435.

50. Kolli VR, Datta RV, Orner JB, 
Hicks WL Jr, Loree TR. The role of 
supraomohyoid neck dissection in 
patients with positive nodes. Arch 
Otolaryngol Head Neck Surg 2000; 
126:413-416.

51. Harish K. Neck dissections: radical 
to conservative. World J Surg Oncol 
2005 ;18:21.

52. Anderson PE, Shah JP, Cambronero 
E, Spiro RH. The role of 
comprehensive neck dissection with 
preservation of the spinal accessory 
nerve in the clinically positive neck. 
Am J Surg 1994; 168: 499-502.

53. Ferlito A, Kowalski LP, Byers RM, 
Pellitteri PK, Bradley PJ, Rinaldo A 
et al. Is the standard radical neck 
dissection no longer standard? Acta 
Otolaryngol 2002; 122:792-795.

54. Sivanadhan R, Kaplan MJ, Lee KJ, 
Lebl D, Pinto H, Le QT et al. Long 
term results of 100 consecutive 
comprehensive neck dissections: 
implications for selective neck 
dissections. Arch Otolaryngol Head 
Neck Surg 2004; 130: 1369-1373.

55. Spiro RH, Strong EW, Shah JP. 
Classification of neck dissection: 
variations of a new theme. Am J Surg 
1994: 168: 415-418.

56. McGuirt WF Jr, Johnson JT, Myers 
EN, Rothfield R, Wagner R. Floor of 
mouth carcinoma. The management 
of the clinically negative neck. Arch 
Otolaryngol Head Neck Surg 1995; 
121:278-282.

57. Rani P, Bhardwaj Y, Dass PK, Gupta 
M, Malhotra D, Ghezta NK. Neck 
dissection for oral squamous cell 
carcinoma: our experience and 
a review of the literature. Journal 
of the Korean Association of 
Oral and Maxillofacial Surgeons. 
2015;41(6):299-305.

58. Carlson ER, Cheung A, Smith B, Pfohl 
C. Neck dissections for oral/head 
and neck cancer: 1906-2006. J Oral 
Maxillofac Surg 2006; 64:4-11.

59. Suárez C, Rodrigo JP, Robbins KT, 
Paleri V, Silver CE, RinaldoA, et al. 
Superselective neck dissection: 
rationale, indications, and results. 
Eur Arch Otorhinolaryngol 
2013;270:2815-21.

60. Robbins KT, Shannon K, Vieira F. 
Superselective neck dissection after 
chemoradiation: feasibility based on 
clinical and pathologic comparisons. 
Arch Otolaryngol Head Neck Surg 
2007;133:486-9.

61. Mirghani H , Amen F, Tao Y, Deutsch 
E, Levy A. Increased radiosensitivity 
of HPV-positive head and neck 
cancers: Molecular basis and 
therapeutic perspectives. Cancer 
Treat Rev. 2015 Dec;41(10):844-52.

62. Lill C, Kornek G, Bachtiary B, Selzer 
E, Schopper C, Mittlboeck M et 
al. Survival of patients with HPV-
positive oropharyngeal cancer after 
radiochemotherapy is significantly 
enhanced. Wien Klin Wochenschr. 
2011 Apr; 123(7-8):215-21.

63. Maxwell JH, Grandis JR, Ferris 
RL. HPV-Associated Head and 
Neck Cancer: Unique Features 
of Epidemiology and Clinical 
Management. Ann Rev Med. 2016; 
67:91-101.

64. Kimple RJ, Harari PM. Is radiation 
dose reduction the right answer for 
HPV-positive head and neck cancer?. 
Oral Oncol 2014; 50(6):560-4.

65. Masterson L, Moualed D, Liu ZW, 
Howard JE, Dwivedi RC, Tysome JR. 
De-escalation treatment protocols 
for human papillomavirus-associated 
oropharyngeal squamous cell 
carcinoma: a systematic review and 
meta-analysis of current clinical trials. 
Eur J Cancer. 2014;50(15):2636-48.

66. El-Mofty SK. Histopathologic risk 
factors in oral and oropharyngeal 
squamous cell carcinoma variants: an 
update with special reference to HPV-
related carcinomas. Med Oral Patol 
Oral Cir Bucal 2014;19(4):e377-85.

67. De bree R and Bluemel C. 
Radioguided sentinel lymph node 
mapping and biopsy in oral cancer. 
In: Herrmann K, Nieweg OE, Povosk 
SP (eds.). Radioguided surgery: 
current applications and directions 
in clinical practice. New Zealand 
:Springer;2016.p.173

68. Alkureishi LW, BurakZ,AlvarezJA, 
BallingerJ,BildeA,Britten AJ, et 
al. Joint practice guidelines for 
radionuclide lymphoscintigraphy 
for sentinel node localization in 
oral/ oropharyngeal squamous cell 
carcinoma. Eur J Nucl Med Mol 
Imaging 2009;36:1915–36.

69. Den Toom IJ, Heuveling DA, Flach 
GB, van Weert S, Karagozoglu KH, 
van Schie A, et al. Sentinel node 
biopsy for early-stage oral cavity 
cancer: the VU University Medical 
Center experience. Head Neck 
2015;37:573–8.

70. Atula T, Shoaib T, Ross GL, et 
al. How many sentinel nodes 
should be harvested in oral 
squamous cell carcinoma? 
Eur Arch Otorhinolaryngol. 
2008;265(Suppl):S19–S23.

71. Lanzós I, Herrera D, Lanzós E, Sanz 
M. A critical assessment of oral care 
protocols for patients under radiation 
therapy in the regional University 
Hospital Network of Madrid (Spain). 
J Clin Exp Dent 2015 Dec 1;7(5):e613-21.

72. Jawad H, Hodson NA, Nixon PJ. A 
review of dental treatment of head 
and neck cancer patients, before, 
during and after radiotherapy: part 1. 
Br Dent J 2015 Jan;218(2):65-8.

73. Jansma J, Vissink A, Spijervet F K 
et al. Protocol for the prevention and 
treatment of oral sequelae resulting 
from head and neck radiation therapy. 
Cancer 1992; 70: 2171–2180.

74. Jawad H1, Hodson NA2, Nixon PJ3. 
A review of dental treatment of head 
and neck cancer patients, before, 
during and after radiotherapy: part 2. 
Br Dent J 2015 Jan;218(2):69-74.

75. Anderson PE, Warren F, Spiro J, 
Burningham A, Wong R, Wax MK et 
al. Results of selective neck dissection 
in management of the node-positive 
neck. Arch Otolaryngol Head Neck 
Surg 2002; 128:1180-1184.

76. Bocca E, Pignataro O, Oldini C, 
Cappa C. Functional neck dissection: 
an evaluation and review of 843 
cases. Laryngoscope 1984; 94:942-
945.

Volume 113 March 2017 31




