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Definition of oral cavity cancer:

Cancers arising from: 
The buccal mucosa, the lip mucosa, the anterior two thirds of the 
tongue, the upper and lower gingiva, the floor of the mouth, the 
hard palate, and the retromolar trigone. 
Cutaneous squamous cell carcinoma of the vermilion lip is not 
included.
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Indications of radiation therapy

• Definitive radiotherapy

– Early stage (T1-2N0)disease

– Selected T4a patients who decline surgery (NCCN V1.2022)

– T4b

– Clinical trial

• Adjuvant radiotherapy

– Risk factors: positive surgical margin, close surgical margin(< 5 

mm), extranodal extension (ENE) of metastatic lymphadenopathy,  

perineural invasion, vascular invasion, lymphatic invasion, tumor 

emboli, pT3 or pT4 primary, N2 or N3 nodal disease, nodal 

disease in levels IV or V.
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Principles of patient simulation 

• Patients must have an immobilization device (e.g., aquaplast
mask) made prior to treatment planning CT scan.

• Shoulder fixation is recommended, esp. with IMRT technique.
• A cork or tongue depressor can be used to depress the tongue for 

tongue, floor of mouth or hard palate cancer. 
• The treatment planning CT scan can be performed with IV 

contrast so that the major vessels of the neck are easily visualized. 
The treatment planning CT scan must be performed with the 
immobilization device and in the treatment position. Slice 
thickness should be at most 0.3 cm.
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Principles of Radiation Therapy
• Radiation technique:

– Intensity-Modulated Radiotherapy (IMRT )

IMRT has been shown to be useful in reducing long-term toxicity in oropharyngeal, nasal 
cavity, paranasal sinus, and nasopharyngeal cancers by reducing the dose to salivary 
glands, temporal lobes, auditory structures (including cochlea), and optic structures. The 
application of IMRT to other sites (eg, oral cavity, larynx, hypopharynx, salivary glands) 
is evolving and may be used at the discretion of treating physicians. Helical tomotherapy
and VMAT (volumetric modulated arc therapy) are advanced forms of IMRT.

– IMRT and Fractionation

A number of ways exist to integrate IMRT, target volume dosing, and fractionation. The 
Simultaneous Integrated Boost (SIB) technique uses differential “dose painting” (66-74
Gy to gross disease; 50-63 Gy to subclinical disease) for each fraction of treatment 
throughout the entire course of radiation. SIB is commonly used in conventional (5 
fractions/week) and the “6 fractions/week accelerated” schedule. 

Sequential (SEQ) IMRT technique typically delivers the initial (lower dose) phase 
(weeks 1-5) followed by the high-dose boost volume phase (weeks 6-7) using 2-3 separate 
dose plans, and is commonly applied in standard fractionation and hyperfractionation. 
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Principles of Radiation Therapy

• Definitive radiotherapy
– Primary and gross adenopathy:

• Conventional fractionation: 66-74 Gy (2.0-2.2 Gy/fraction; daily)
• Altered fractionation: 

– 6 fractions/week accelerated: 66-74 Gy to gross disease.
– Concomitant boost accelerated RT: 72 Gy/6 weeks (1.8 

Gy/fraction, large field; 1.5 Gy boost as second daily fraction 
during last 12 treatment days)

– Hyperfractionation: 81.6 Gy/7 weeks (1.2 Gy/fraction, twice daily)
– Subclinical primary disease and uninvolved nodal stations

• 50-63 Gy (1.6-2.0 Gy/fraction)
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Principles of Radiation Therapy

• Postoperative radiotherapy 

– Preferred interval between resection and postoperative RT is ≤ 6 weeks.

– Primary: 60 Gy (2.0 Gy/fraction) for free margins; 63-66 Gy (2.0-2.2

Gy/fraction) for positive or close margins.

– Neck

• Nodal stations with ENE: 63-66 Gy (2.0-2.2Gy/fraction)

• Other nodal stations: 50-63 Gy (1.6-2.0 Gy/fraction)
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MSKCC. post-OP RT. 2000/9~2006/12. NO.=35
Int J Radiat Oncol Biol Phys. 2009 Mar 15;73(4):1096-
103. 

MD Anderson. post-OP RT. 2000~2012. 
NO.=289
Oral Oncol. 2017 Sep;72:90-97.  

NCKU.post-OP RT. 
2005/1~2008/9. NO.=131
Oral Oncol. 2012 Aug;48(8):747-52.

VGHTPE. post-OP RT. 2002/11~2012/5. NO.=150 
(buccal)
J Chin Med Assoc. 2017 Sep;80(9):569-574.  
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Stanford University Medical Center. 
Definitive + post-OP RT. 
2002/10~2009/6. NO.=7 + 30
Int J Radiat Oncol Biol Phys. 2011 
Aug 1;80(5):1412-22.

University Hospital Zurich. 
Definitive + post-OP RT. 
2002/10~2011/6. NO.= 44 + 116
Radiat Oncol. 2012 Jun 11;7:84.

Princess Margaret Hospital, University of 
Toronto. 
post-OP RT. 
2005~2010. NO.=180
Oral Oncol. 2013 Mar;49(3):255-60.
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Principles of Target volume delineation

• Gross Target Volume (GTV) delineation
–defined as tumor detected on physical examination or 

imaging studies. In postoperative cases, the GTV was 
defined as the preoperative gross tumor volume. 

• Clinical Target Volume (CTV) delineation
–included all potential areas at risk for microscopic tumor 

involvement by either direct extension or nodal spread.
–Including volumes 4-5 mm around GTV.

• Planning Target Volume (PTV) delineation
–including a margin for patient motion and setup errors. 
– 3 to 5 mm margin is usually added to CTV.
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Contouring guideline
• Image registration of CT, MRI, or PET (if available) should be 

done for GTV delineation.
• Adequate coverage of infratemporal fossa is necessary for 

upper gingival or retromolar trigone cancer.
• For oral cavity cancer, adjacent level Ia and Ib of neck are 

usually included, except for early retromolar trigone tumors 
(only Ib). Level II to V should be covered for LN (+) cases.

– Level V could be omitted if only levels I to II are involved

• Lateral retropharyngeal LN (of Rouviere, level VIIb) are rarely 
involved by oral cavity cancer. (Only few case reports exist).

• The following lymph nodes are not included :
–Level VIa: Lymph nodes in the prelaryngeal area of the neck.
–Level VIb: Lymph nodes in the paratracheal area of the neck and 

upper mediastinum.
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CTV: unilateral or bilateral neck? 
Summary of Recommendations

• Ipsilateral neck irradiation:
– Stage I-II buccal, gingival, retromolar cancer

• Bilateral neck irradiation:
– midline tumors: tongue, floor of mouth and hard palate and any tumors 

with involvement of these structures.
– Contralateral positive nodes.

• Both of the above are acceptable:
– All others

• Risk factors for contralateral neck recurrence: locally 
advanced primary disease, multi-involvement of ipsilateral 
neck nodes, ENE, high pathological grading are associated 
with contralateral neck lymph node metastasis. 
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Ann Surg Oncol. 2009 Jan;16(1):159-70.
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CTV: unilateral or bilateral neck? 

• For salvage irradiation after local (regional) recurrence, 
contralateral neck treatment might be considered for patients 
with extracapsular spreading initially. 
Ann Surg Oncol. 2009 Jan;16(1):159-70.

• For buccal cancer, locoregional control might not differ 
between patients undergoing unilateral or bilateral neck 
treatments 
Int J Radiat Oncol Biol Phys. 2008 Apr 1;70(5):1373-81.



Taipei VGH Practice Guidelines:
Oncology Guidelines Index Cancer of  Oral Cavity Version 2021

Table of Content
Staging, Manuscript

• DAHANCA guidelines:
Lateral tumours: buccal mucosa, gingiva and retromolar trigone, with no involvement of 
contralateral nodes. 
Midline tumours: tongue, floor of mouth and hard palate and any tumours with involvement of 
these structures. 

• Radical Radiotherapy: 
Midline tumours are treated with bilateral elective regions and lateral tumours with ipsilateral 
elective regions. Elective nodal regions are: 
N0: level I, II, III 
N1-3: level I, II, III. Elective regions are extended at least 2 cm cranially and caudally of GTV-

N. 
• Postoperative radiotherapy: 

Midline tumours are treated with bilateral elective regions and lateral tumours are treated with 
ipsilateral elective regions. Elective nodal regions are  
pN0: level I, II, III. In case of involvement of macroscopic cranial nerve, the nerve is included 

to the base of skull.
pN1-3: level I, II, III. Elective regions are extended at least 2 cm cranially and caudally of 

GTV-N. If extension to nearby muscle involvement is suspected the entire muscle is included at 
least 2 cm above and below GTV-N. 

DAHANCA Radiotherapy Guidelines 2019 – English version 1.0
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FIGURE 1. Most common delineations and 
dose specifications for nodal clinical target 
volume (CTV). 
CTV2 is shown in green and 
CTV3 in yellow. 
Level Ia neck is included in floor of mouth and 
anterior tongue lesion and is shown in red. 
(A) Buccal/gingival/retromolar trigon without 
cross midline lesion - pT1–2N0.
(B) Buccal/gingival/retromolar trigon without 
cross midline lesion pT3–4N0. 
(C) Tongue/mouth floor/hard palate or with 
cross-midline lesion - pT1–2N0. 
(D) Tongue/mouth floor/hard palate or with 
cross-midline lesion - pT3–4N0. 
(E) Any T with positive ipsilateral node. 
(F) Any T with positive contralateral node.

Ipsilateral elective
nodes

Head Neck. 2015 Jul;37(7):933-9.
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• Parotid (~1%): 
– May be included for ipsilateral buccogingival cancer or advanced level I/II LAPs

• Retropharyngeal nodes
– Bilateral RP nodes are at risk
– May be included for advanced level I/II LAPs
– May be included for tumor invading nasal cavity, hard palate, nasopharynx, and 

oropharynx
Int J Oral Maxillofac Surg. 2009 Sep;38(9):1004-8. 
Int J Radiat Oncol Biol Phys. 2004 May 1;59(1):28-42. 

• Prelaryngeal nodes (Delphian node)

https://www.sciencedirect.com/topics/neuroscience/thyroid-isthmus

CTV: Necessity to cover 
the unusual sites of recurrence?

https://www.sciencedirect.com/topics/neuroscience/thyroid-isthmus
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CGMH  204/1480 neck recurrence, 26 unusual group.
Ann Surg Oncol. 2013 Jan;20(1):257-66.

5 at the prelaryngeal
13 at the parotid
8 at the retropharyngeal
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Beijing 24/1658 unusual site recurrence
Head Neck. 2016 Apr;38 Suppl 1:E680-6.

4(0.2%) at the prelaryngeal
17(1.0%) at the parotid
3(0.2%) at the retropharyngeal
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CTV: Flap Coverage?

• Flap delineation guidelines in postoperative head and neck radiation 
therapy for head and neck cancers
Radiother Oncol . 2020 Oct;151:256-265

• Patterns of local recurrence
– Most recurrences developed at the anastomosis marginal site
Head Neck . 2019 Nov;41(11):3916-3923.
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CTV: Flap Coverage?

A GORTEC internationally-reviewed HNCIG-endorsed consensus 
Radiother Oncol . 2021 Jul;160:140-147

SA strong agreement, RA relative agreement, NC no consensus, FR final recommendation
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CTV: Flap Coverage?

A GORTEC internationally-reviewed HNCIG-endorsed consensus 
Radiother Oncol . 2021 Jul;160:140-147

SA strong agreement, RA relative agreement, NC no consensus, FR final recommendation
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 Kurita H et al, Clinical predictors for contralateral neck lymph node metastasis from 
unilateral squamous cell carcinoma in the oral cavity. Oral Oncology 2004; 40:898–
903

 Liao CT et al, Risk stratification of patients with oral cavity squamous cell 
carcinoma and contralateral neck recurrence following radical surgery. Ann Surg
Oncol 2009; 16:159–170

 NCCN practice guidelines in oncology for Head and Neck cancer (version 1.2020)
 Gregoire V et al. Delineation of the neck node levels for head and neck tumors: A 

2013 update. DAHANCA, EORTC, HKNPCSG, NCIC CTG, NCRI, RTOG, TROG 
consensus guidelines. Radiotherapy and Oncology 110 (2014) 172–181.

 國家衛生研究院口腔癌診療指引(2011)
 DAHANCA  Radiotherapy Guidelines 2019
 Lai TY et al, The pattern of failure and predictors of locoregional control in gingival 

and buccal mucosa squamous cell carcinoma after postoperative radiation therapy. J 
Chin Med Assoc. 2017 Sep;80(9):569-574

 Selection of lymph node target volumes for definitive head and neck radiation 
therapy: a 2019 Update. Radiotherapy and Oncology 2019; 134 (2019) 1–9
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