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Introduction
 About 0.4% of all cancers, <5% of head and neck cancers

 Benign tumours: More in females, younger age (mean age 46 years)

 Malignant tumours: equal in both sexes, older age (mean age 54 years)

% Of tumours % Malignant
Parotid 70% 25%

Submandibular 8% 43%

Minor glands 22% 65%



5th WHO Classification of Salivary Gland Tumors
Non-neoplastic epithelial lesions
 Nodular oncocytic hyperplasia
 Lymphoepithelial sialadenitis
Benign epithelial tumours
 Pleomorphic adenoma
 Basal cell adenoma
 Warthin tumour
 Oncocytoma
 Salivary gland myoepithelioma
 Canalicular adenoma
 Cystadenoma of the salivary glands
 Ductal papillomas
 Sialadenomapapilliferum
 Lymphadenoma
 Sebaceous adenoma
 Intercalated duct adenoma and hyperplasia
 Striated duct adenoma
 Sclerosing polycystic adenoma
 Keratocystoma

Malignant epithelial tumours
 Mucoepidermoid carcinoma
 Adenoid cystic carcinoma
 Acinic cell carcinoma
 Secretory carcinoma
 Microsecretory adenocarcinoma
 Polymorphous adenocarcinoma
 Hyalinizing clear cell carcinoma
 Basal cell adenocarcinoma
 Intraductal carcinoma
 Salivary duct carcinoma
 Myoepithelial carcinoma
 Epithelial-myoepithelial carcinoma

Mesenchymal tumours specific to the salivary glands
 Sialolipoma

 Mucinous adenocarcinoma
 Sclerosing microcystic adenocarcinoma
 Carcinoma ex pleomorphic adenoma
 Carcinosarcoma of the salivary glands
 Sebaceous adenocarcinoma
 Lymphoepithelial carcinoma
 Squamous cell carcinoma
 Sialoblastoma
 Salivary carcinoma NOS and emerging entities
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Management Challenging

• Varied histology and biologic behavior.

• Limited clinical trial data.

• Decision for optimal treatment is challenging.

• Best decided in the context of a multidisciplinary tumor board. 



Management 

Surgery • If unfavourable prognostic 
factors present 

Post operative 
Radiotherapy

• Improves local control
• Intent Radical/Palliative radiotherapy for 

advanced/ inoperable/ recurrent disease

Post operative chemotherapy

• Paclitaxel or platinum based
• Improvement in local control and overall survival 

?



Role of Radiotherapy

 Post-op Radiotherapy
 Definitive Radiotherapy
 Palliative radiotherapy
 Radiotherapy in recurrent salivary gland cancers



Adjuvant RT in Benign SG Tumors

 Retrospective, n= 34  (25% 1st recurrence, 75% 2nd or 
more recurrence)

 Median Follow up 17.6yrs.

 RT given to entire parotid bed with 2-3 cm margins, with 
wedged-pair technique (56%) or photon-electron 
combination (44%) to a dose of 45-59.4 Gy (median 50 Gy) 
at 1.8-2 Gy daily, no IMRT used

20yr actuarial local control 94% (Reported local control for surgery alone was 65-85% for first 

recurrences and 30-50% for second recurrences)



2019



 NCDB study, 1784 patients 
 73.6% received adjuvant RT
 Median F/U 47.5 months

 5yr OS: 72.5% in Sx alone arm
82.45 in Sx+RT arm 

 PORT beneficial in presence of positive 
margins.

 Benefit in pT1-2N0 (P<.001), pT3-
4N0(P5.047), pTanyN1(P<.001) PORT is beneficial in all stages of ACC



 Retrospective analysis of 538 patients.
 386 surgery plus adjuvant RT, 112 surgery alone, 40 definitive RT.
 Significant Improvement of 10 yr LC over surgery alone 

 T3–T4 tumours (84 versus 18%)
 Close (<5 mm) resection margin(95 versus 55%)
 Incomplete resection (82 versus 44%)
 Bone invasion (86 versus 54%)
 Perineural invasion (88 versus 60%)



Results
 Adjuvant RT significantly improved LRC in pN+ neck (86 vs 

62% for surgery alone). Marginal dose–response favouring 
>46 Gy

 Definitive RT: clear dose–response relationship, 5-year LC 
50% with 66–70 Gy

 Local control showed no relation with interval between 
surgery and adjuvant RT (median 6 weeks)

 Adjuvant RT dose at least 60 Gy indicated for T3-4 tumours, incomplete/close resection, 

bone invasion, PNI, pN+

 At least 66 Gy should be given for unresectable tumours.



 SEER database study, n=2170, 1988-2005.

 High grade T3/T4 advanced malignant major 
salivary gland malignancy.

 72% adjuvant RT (young ,higher T and
N category), 28% surgery alone.

 Significantly improved survival with adjuvant 
RT (HR for mortality, 0.76; 95% CI, 0.65-0.89; 
P.001)



• NCDB study, 2004-2012, 4068 patients.

• 67.1% received adjuvant RT, 32.9% Sx alone.

• Median F/U 49.1 months

• Use of adj RT (hazard ratio, 0.78; 95% CI, 0.71-0.86; P < 
0.001) and female sex was associated with improved survival in 
multivariable analysis.



Adjuvant RT in 
Early SGC

• N=655 patients 
• Adjuvant RT: 355 (54.2%) 
• Surgery Alone: 300 (45.8%) 
• Only major SGC

In early stage major SGC, adjuvant radiation therapy was not associated with improved locoregional 
recurrence and DSS, even for those with high-risk histopathological factors.



• To develop and validate a prediction model to estimate overall survival (OS) with and without 
postoperative radiotherapy (PORT) for resected major salivary gland (SG) cancers. 

• N= 18,400; 9,721 (53%) received PORT

• 86% parotid, 13% submandibular, and 1% sublingual

• PORT was significantly associated with improved OS in
pT3 (p < 0.001), pT4 (p < 0.001), high grade (p < 0.001), node-positive (p < 0.001), and positive 
margin (p < 0.001).



Other factors affecting survival:
• Older age at diagnosis, 
• Male sex,
• Higher Charlson-Deyo comorbidity index,
• Non-sublingual gland primary tumor, 

pT4
High 

Grade
+ve

MarginpT3



Model Development

https://www.mdcalc.com/saliv ary-gland-cancer-model-survival-
postoperative-radiotherapy-port. 



Elective Neck Treatment

• Adenoid cystic carcinoma, high-grade.
• Invasive carcinoma ex-pleomorphic adenoma.
• High-grade adenocarcinoma high-grade adenocarcinoma not otherwise specified 

(NOS)
• Salivary duct carcinoma
• High-grade acinic cell carcinoma.



 Retrospective, n=251,cN0 neck and no neck dissection who 
received adjuvant RT

 52% (131 patients) received ENI  (I/L in 90 and B/L in 41 
patients)

 Dose 40-66 Gy, median  50 Gy, to level II to IV.

 M/C sites of nodal recurrence- I/L level I and level II
 No C/L neck recurrences
 No difference in10 yr nodal faillures for major and minor 

salivary gland tumours, 11% vs 14%



Results
 Nodal failures increased with T stage (T1 7%,T2 5%, T3 12%, T4 16%) (p=0.11)
 Most relapses seen in SCC (67%), undifferentiated ca (50%), adenoca (34%), 

mucoepidermoid ca (29%)
 No relapses seen in adenoid cystic or acinic cell ca

10 yr nodal relapse 0% with ENI, 26% without ENI
Conclusion: ENI prevents nodal relapse and should be considered 
for patients with high risk of regional failure.



END vs ENI vs Observation in N0

• Retrospective audit, IRB approved, n=445

• No difference in LRC between END or ENI. 

• The END+ENI group had low LRR despite 
poor prognostic factors and the highest 
incidence of distant metastasis and lowest 
survival.



Indications of Adjuvant RT

• Benign:
Recurrent Pleomorphic Adenoma

Malignant:

1. Microscopically positive or close (<5 mm) surgical margins

2. Large tumours (T3 or T4 disease) requiring radical resection 

3. Intermediate/High tumour grade

4. Involvement of skin, bone, nerve (gross invasion or extensive PNI)

5. Tumour extension beyond the capsule of the gland with 

periglandular and soft tissue invasion

6. Lymph node metastases

7. Gross residual disease



Target Volume Delineation

Pre-Requisites
• Preoperative imaging
• Operative notes
• Surgical pathology reports 
• Postoperative imaging including CT simulation
High Dose Target: Salivary gland surgical bed and involved nodal levels

Dose: 60Gy/30#
Elective Nodal Volume: Dose: 54Gy/30#



Special Consideration

• In case of deep lobe parotid cancer, the infratemporal 
fossa and the parapharyngeal space should be included 
in the field.

• In case of PNI, nerve pathway to skull base  should be 
delineated.

• Always cover CNVII to stylomastoid foramen for parotid 
tumor.

• For gross involvement of CNVII, cover petrous bone and 
formen ovale (due to connections with CNV3)

KO HC,2014;Practical Radiation Oncology



UK COSTAR Guidelines



1. Pre planning
2. Consent & Counselling
3. Simulation
4. Contouring 
5. Planning (Conventional / Conformal)
6. Plan Evaluation  
7. Plan implementation

Steps of Planning



Radiotherapy Technique
Conventional Photon

Patient positioning
 Supine/face turned to one side
 Arms by side
Accessories / Immobilisation 
 Baseplate
 Neutral neck rest (NNR1 / NNR5)
 4 clamp thermoplastic sheet
 using bolus (If required)
 Laser points marked at level of Glabella

Lead markers placed at Laser points 
2.5mm CT cuts to be taken from 2cm above vertex to 
carina



Fields for Conventional Planning

Direct Photon Field Wedge pair Portal



Conformal 3DCRT Technique

• Much better sparing of 
normal tissue than 
conventional technique. 

• Better Target Coverage



IMRT



Dose Distribution



DVH



Charged Particle Therapy

Sharp increase  of the dose at well defined depth
Rapid fall off beyond that point 



N=72
From August 2011 till Feb 2020
88% post op RT
12% radical RT
Median RT dose: 64GyRBE



RTOG-MRC Randomized Study
Neutron vs Photon 

• 10 yr Local Control 56% vs 17%
• Stopped early.
• “Severe” morbidity was greater on the neutron arm, no significant differenee in “life-threatening” 

complications IJROBP, 1993



Concurrent chemotherapy or not?



Toxicities
Short term: Skin erythema, Mucositis, Dysphagia, Desquamation, Mucosal ulcers

Long term:
• Taste impairment
• Subcutaneous fibrosis
• Xerostomia
• Trismus
• Chronic otitis  externa or media
• Hearing loss- conductive of sensori-neural
• Otomastoiditis



Recommendations





Take Home
Role Indications

Adjuvant RT Intermediate/high grade tumor, T3/T4 stage tumour, PNI+ve, Close /margin +ve
LN metastasis.

ENI High grade and stage tumor.

Volume of ENI Level I_III

Definitive RT Residual/recurrent/unresectable tumor

Technique IMRT should be preferred technique.
No indication for particle beam therapy

Dose Post op: 60-64Gy/30-32#
Radical: 66-70Gy/33-35#
Elective: 50Gy/25#



HN Radiation Oncology Team

Thank You


	Role of Radiotherapy in Salivary Gland Tumors
	Disclaimer
	Introduction
	5th WHO Classification of Salivary Gland Tumors
	Management Challenging
	Management 
	Role of Radiotherapy
	Adjuvant RT in Benign SG Tumors
	Slide Number 9
	Slide Number 10
	Slide Number 11
	                     Results
	Slide Number 13
	Slide Number 14
	Adjuvant RT in Early SGC
	Slide Number 16
	Slide Number 17
	               Model Development
	Elective Neck Treatment
	Slide Number 20
	Results
	END vs ENI vs Observation in N0
	Indications of Adjuvant RT
	Target Volume Delineation
	Special Consideration
	UK COSTAR Guidelines
	Steps of Planning
	Radiotherapy Technique�Conventional Photon
	Fields for Conventional Planning
	Conformal 3DCRT Technique
	IMRT
	Dose Distribution
	DVH
	Charged Particle Therapy
	Slide Number 35
	RTOG-MRC Randomized Study� Neutron vs Photon 
	Concurrent chemotherapy or not?
	Toxicities
	Recommendations
	Slide Number 40
	Take Home
	HN Radiation Oncology Team

