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COI declaration
• None
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6 yo girl

• No data on medical history-adopted at 3yo from the 
social care system

February ‘22- Symptoms

• Dysphagia

• Loss of appetite

• Weight loss

• Fever

• Nasal obstruction

• Palpebral ptosis (right)

• Enlarged right cervical lymph nodes (painful)
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What could it be?

• Tonsillar abscessA

• LymphomaB

• H&N Solid tumourC

• Acute LeukaemiaD
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MRI
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•Right retro-and para-pharyngeal tumour
(5/5/4cm), heterogenous enhancement

•Encasing the  R carotid artery

•Enlarged neck nodes- 1.5cm R/ 2.4cm L

Labs

• Grade 1 anemia
• Slight left deviation on 

bone marrow aspirate
• Negative for viral 

infections (EBV, CMV, 
HBV, HCV, HIV)
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Undifferentiated  (G3) 
nasopharyngeal carcinoma 

– Ki67- 60%

• IHC- excludes- RMS, Lymphoma, 
Paraganglioma, Neuroendocrine 
carcinoma, Melanoma 

Undifferentiated  (G3) carcinoma of the 
minor salivary glands 

• Could not exclude 

– High grade mucoepidermoid 
carcinoma 

– High grade clear cell hyalinizing 
carcinoma 

• Neg. EBV

 EWSR1 (22q12) rearrangement

Biopsy
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2nd

review
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Diagnosis
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T2 N1 M0 (Stage III) 

Undifferentiated  (G3) minor 
salivary glands – (probable) 
muco-epidermoid carcinoma
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Minor salivary glands carcinoma

• Salivary gland tumours ~ 0.5% of all 
malignancies in children and adolescents

• 2nd most common H&N tumour, after RMS
• <10% occur in the minor salivary glands

– usually in the hard/soft palate (site with 
most glandular tissue); 

– may arise in lymph nodes around salivary 
glands

• most common malignant tumours are 
mucoepidermoid carcinomas

• 5-year OS~ 95%

8 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3427042/
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How do you treat?

• SurgeryA

• Chemo+SurgeryB

• Chemo+RadiationC

• Chemo+Surgery+RadiationD

• Other (targeted therapy, immunotherapy)E
9
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Chemotherapy
• NPC 2003 GPOH

• 2x Cisplatin+5FU

Apr- MR=Evolution

•Local: 6/6cm
•Neck nodes

May- Acute Respiratory 
Distress

•Tracheostomy
•Gastrostomy

Chemotherapy
• 1x Cisplatin+DoxorubicinRe-diagnosed 

as a salivary 
gland tu.
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H&N Radiotherapy
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Simulation

• CT scan in treatment position

• Immobilization- reduce patient 
movements during treatment

• Special devices- vacuum mattress, 
headrests, thermoplastic mask, etc. 

Treatment planning

• Delineation of target volumes and 
Organs at Risk

• Plan development and dose 
calculation (Dosimetrist, Medical 
Physicist)

Treatment delivery

• 1 fraction (treatment session) each 
day (Mo-Fri), usually 1.8-
2Gy/fraction

• 25-35 fractions (5-7 weeks)
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Re-sim

Mid-May: CT simulation June

Acute obstruction of Tracheostomy tube
(severe infection)- transferred to ICU 
Antibiotics
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Contouring principles

CTV

GTV
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PTV

Gross Tumour Volume
- Visible tumour (imaging)

Clinical Target Volume
- Subclinical microscopic disease

- Tissue that might be infiltrated with tumour cells, not 
visible on imaging

- 1-3cm around the tumour
- Regional lymph nodes- tumour drainage

Planning Target Volume
- Geometrical margin (3-5mm) added to account for 

positioning uncertainty and variability
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• Primary tumour

• Involved lymph nodesGTV
• Margin around the gross (visible) tumour

• Elective- Negative lymph nodes on imaging

• with high risk of involvement

• with medium/low risk of involvement
CTV

• 3mm margin around each CTVPTV
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High Risk

• Primary
• Involved lymph nodes 

70Gy

Intermediate Risk

• Level III right (inferior half)59.4Gy

Low Risk

• Level II+III left
• Level IV L+R

54Gy
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Organs at risk and Toxicities

Xerostomia

Dermatitis
Moist desquamation

Malnutrition
Dental issues

Mucositis   Dysphagia

Hyperpigmentation, 
Fibrosis

https://doi.org/10.1016/j.bjps.2013.04.041

Bone necrosis
Growth impairment

Facial/spinal deformities 

https://doi.org/10.1016/j.bjps.2013.04.041
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Organs at risk and Toxicities

Cataract, Optic neuropathy  Visual impairment
Dry eye  

Hearing loss

Endocrine dysfunction 

Radionecrosis Neurocognitive decline
Myelitis
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What can we do for a better therapeutic ratio?
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• Prescribe a lower dose to reduce the risk of toxicitiesA

• Proton therapy- to reduce the dose to the healthy tissuesB

• Carbon ion therapy- to increase the therapeutic effect on the 
tumourC

• Photon 3D conformal radiotherapy instead of IMRTD

• Deliver the dose only locally with brachytherapyE
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https://www.google.com/imgres?imgurl=https%3A%2F%2Fars.els-cdn.com%2Fcontent%2Fimage%2F1-s2.0-
S1319562X22002522-
gr1.jpg&tbnid=yauTKKFgpr5cXM&vet=12ahUKEwjZvI69sqWBAxVJnCcCHaEJBXsQMygAegQIARBI..i&imgrefurl=ht
tps%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Farticle%2Fpii%2FS1319562X22002522&docid=aikoza-
GClfmNM&w=689&h=337&q=imrt%203dcrt%20head%20and%20neck&ved=2ahUKEwjZvI69sqWBAxVJnCcCHaE
JBXsQMygAegQIARBI

EBRT techniques
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Brachytherapy

RT Delivery 
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Photons

Different types of radiation

20

Protons Carbon Ions
• Widely available

• Good tumour control

• Plenty of evidence  

• (potentially) higher biological effect/tumour
(High-LET radiation)

• (potentially) less toxicities

• Littleno data for paediatrics
• 4 centres/Europe

• Reduced toxicities
• Same tumour control
• Not always accessible

DOI:10.1001/jamaoncol.2019.4889
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3rd of June

•7cm lymph node

•Growing primary tumor

29th of July

•After RT- slight growth of 
primary tumor

- Trismus improved- can open her mouth 
and feed herself/drink

- Lymph nodes shrunk, softer and mobile
- G2 Radio-dermatitis

6th of June-27th of July
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Genetic testing
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High TMB
KMT2C mt
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September 2022

23

Disease progression

•Intracranial extension- temporal lobe 
invasion

Further chemotherapy

•metronomic Doxorubicin+Metothrexate
(August-October)

Progressively deteriorated 

•Died November 2022  (8 months from 
diagnosis)
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Discussion
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Take home messages
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• rare, challenging diagnosis and treatment 

Minor salivary glands malignancies

• to avoid giving the wrong treatment or delays

Importance of peer/centralized review of pathology

• Ideally undertaken early, to know all treatment options available and plan accordingly 

Genetic testing

• is efficient for most H&N tumours, but some tumours carry intrinsic radioresistance; 
•*nontheless, in this case radiation still offered quick symptom relief
•consider potential toxicities and take into account that combined treatment modalitiescan

cause more severe effects – explore other available techniques (protons, brachytherapy, etc.)  

Radiotherapy


