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Case Study – Mr KC

• Mr. K.C.

• 54yo

• PHx

– Ischaemic Heart Disease,

CAGS

• HOPC

– 3/12 L sided throat pain

– swallowing & articulation

difficulty

• O/E

– L sided tongue base firmness

crossing midline

– Extends onto L tonsillar fossa

• Staging CT
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Case Study – Mr KC

• EUA

– Confirmed the above

• Biopsy

– MD SCC

• Assigned clinical stage

– T3N0M0

– PET / MRI
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Mr K. C. - Aim of Management

• Durable loco-regional tumour control

– Cure / palliation / prevention of
progressive loco regional disease

• Functional preservation, QoL

• Therapeutic ratio

• Double sigmoid curve

– Balance between probability of
tumour control probability and
normal tissue complication
probability

• Strategies
– Correct management intent, selection

of most appropriate modality/program

– Fractionation

– Chemo-radiotherapy

– Dose conformation, escalation, normal
tissue avoidance

– Selective radiation protectors
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Mr. K.C – Planning Goals, Constraints

– Standard fractionation

• GTV – 70Gy in 2Gy

fractions

• CTV – high risk 60Gy

• CTV – microscopic

disease 50Gy

– Normal tissue tolerance

• Parotid glands 26Gy mean

• Spinal cord 45-50Gy

maximal dose

• Mandible 70Gy max

• Larynx V>50Gy to <33%

– ICRU 50 / 62
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Dose Conformation in Head and Neck

- Technological Rationale

• Delivery – Linac based – MLC,
tomotherapy

• Imaging

– 3 & 4D (rapid 3D acquisition
and binning)

– CT technology, MR, MRS,
PET

• Computing -

– Dose prediction calculation
algorithms

• Pencil beam,
superposition, Monte
Carlo

– Visualization tools – target,
plan analysis and verification,
QA

• QA tools – incl EPIDs and 3D on
board imaging devices
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Rationale for dose conformation
- Planning studies

• Planning studies

– Better target coverage

– Better sparing of dose

limiting structures

including parotid

glands

– Possibility of dose

escalation
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Rationale for dose conformation -

Correlative clinical outcome

• Mounting evidence for

salivary sparing

• Improvement of QoL

with long term follow up
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Clinical outcome of dose conformation –

pattern of failure studies

• E.g.

– UCSF – Nasopharynx

– Michigan – SCC

– Mallinckrodt – SCC and

nasopharynx

– All suggest excellent local

control rates

– No suggestion of

“geographical miss” with

dose conformation to

carefully delineated target

volumes
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• But………….
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Improved dose conformation and its

consequences

• Three-dimensional conformal
radiotherapy and intensity
modulated radiotherapy allow
accurate dose delivery on
target volumes.

• With improved accuracy of
treatment delivery, target
volume definition, i.e.
“contouring emerges as one
of the most questionable
steps in treatment planning
procedures”
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Need for improved target definition

process

• Concept of precision

delivery and verification

to an incorrect target

• Precision mis-hit!!

• Very bad for therapeutic

ratio!!
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• Rapid acceptance of

PET in oncology

community (US)
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• So…..
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Back to Mr. K.C.
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PET – Literature – does this help Mr K.C.

• Suggestion in the head and neck literature
– All hypothesis generating, small studies only

– Reduction in  apparent inter and intra expert / observer error

– CT / MR / FDG-PET GTV – different

• Various methodologies of PET contouring

– Qantitative vs qualiative, automated delineation

– But what is the gold standard?

• Phantom studies using various thresholding strategies

• Primary SCC not spherical, varied uptake within lesion, gradual
density of clonogens from centre of tumor

• Approximates histological GTV than MRI and CT – Gregoire

– BTV dose escalation – IMRT planning studies and clinical
implementation in some centres!!

– “Dose painting”
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Mr. K.C. – use the PET data??
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At Austin Health ROC

• Conformal XRT and careful contouring of target volume
routine in appropriate cases
– FPIMRT / parotid sparing clinical

– IPIMRT – final 3D QA stage

• PET/CT on site / collaboration

• Routine use in mucosal SCC H&N staging / re -staging
– Specificity for nodal disease cf CT/MR

– 10-15% metastatic upstaging

– Second primary

– Occult primary

– Response assessment

• PET is here to stay!!

• Cautious optimism re: its role in RTP
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• PET QA/protocol in head and neck

– Early draft and Austin Health ethics approval - Dr Khaw in 2002

– Long lead time

• DICOM NM/PET vs. CMS focus

• Late 2004

• Protocol amendment, logistic / technical details - 2004

– All eligible radical cases mucosal H&N SCC

– Learning curve

At Austin Health ROC
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Target definition protocol - ROC

• CT simulation
– Immobilization

– Bite block

• Mutimodality image
acquisition
– CT – contrast and non

contrast – 2.5mm cuts

– MRI – T2 and GdT1

– FDG PET – in cast

– F MISO - protocol

• Image co-registration
– PET vs. planning CT

– Fiducial – PET

– Vs. MI
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Our protocol
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Management of the neck

• CT MR clinical exam

• Documented patterns of
spread

• Predictable and well
documented

• Neck in radical setting is
irradiated to  equivalent of
5000cGy for occult
microscopic nodal deposits

• PET help this, but false
negative rate high

• Negative predictive value still
in order of 70-80% not
microscopic examination, as
still has finite resolution 3-4mm
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Back to Mr. K.C.

• Completed
chemoradiotherapy under
combined modality trial

• CR – CT / PET – at 3months
post Rx

• Slow swallowing recovery –
PEG out after 4 months….

• Trismus

– Dental, faciomax, ENT review

– CT / MR / PET – NED

– Resolved promptly with
antibiotics

• Currently well at 9 months…

• Stimulated salivary flow but
dry…
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• Currently accruing patients into our PET RTP protocol
for H&N SCC

• Target 30 patients
– Difference in CT/MR/PET volumes

– DVH analysis

– Refining the process – acquisition, co-registration, thresholding

– Patterns of failure vs. PET uptake – FDG, FMISO

• For treatment delivery
– Clinical judgement for reconciling volumetric conflict –

therapeutic ratio

– Collaboration with radiation oncologist, head and neck
radiologist and nuclear physician


