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PRESENTATION OBJECTIVES

©

Review classification
and pathophysiology
of primary brain
tumours

Describe
fundamentals of MR
Perfusion imaging
and protocols at 3T

Apply MR perfusion in
the assessment of
tumour progression
versus post-radiation
change



PRESENTATION PEARLS

e Portion of most
aggressive tumour
(highest grade)

e Conventional MRI e 3T MRI * Features that

suggest de-

* Histopathology * MR Perfusion differentiation

e Tumour Genetics

e Incorporate MR
perfusion into
routine primary
brain tumour
protocols




Every day, 27 Canadians are Brai . lelat
diagnosed with a brain tumour. Lo ec‘t BEQRIEQ
all ages and backgrounds.

Brain tumours are the leading cause of
cancer death in children under the age of 20.

.., EVERY DAY 27 CANAD'ANS ARE DlAGNOSED WITH A BRAIN There are over 120 different types of brain tumours,

TUMO U R making treatment very complicated.
° 8 OUT OF ]O0,000 PEOPLE }Cgé)zlr?lTtl\L/Jg]:gl[hstldersa;trl]za!Bk/laa|f|$c(§fp|ll?ésma' .
¢ [HE MOST COMMON TYPE OF PRIMARY MALIGNANT BRAIN

TUMOUR IS GLIOBLASTOMA (WHO V). AVERAGE SURVIVAL, Brain Tum()urs

EVEN WITH AGGRESSIVE TREATMENT, IS LESS THAN 2 YEARS.

Although as many as 60% of children with brain tumours will survive,
they are often left with long-term side effects.

* BRAIN TUMOURS ARE LOCATED AT THE CONTROL CENTRE FOR

THOUGHT, EMOTION, AND MOVEMENT, THEY CAN Metsaic o et e g
DRAMATICALLY AFFECT AN INDIVIDUAL'S PHYSICAL AND e e et A
COGNITIVE ABILITIES AND QUALITY OF LIFE. Pealth cae eam n e T oot R

» THE AVERAGE PATIENT WITH MAKE 52 VISITS TO THEIR HEALTH B
CARE TEAM IN THE 15T YEAR OF DIAGNOSIS

An estimated 55,000 Canadians are living with a brain tumour.

» DATA COLLECTION ON BRAIN TUMOURS IS INCOMPLETE. =

ACCURATE DATA IS NEEDED TO BETTER UNDERSTAND THE J

www.braintumour.ca brain

DISEASE AND IMPROVE TREATMENT bl gyl

OF CANADA




CONVENTIONAL IMAGING - 1.5/3T

12 FLAIR T1 T1 POST CONTRAST

Where not otherwise specified, images courtesy of Kingston Health Sciences Centre and Hamilton Health Sciences Centre



CONVENTIONAL IMAGING

Butterfly Glioma




BRAIN TUMOURS

World Health
Organization

Physical Appearance

WHO Tumour Grading System

Grade |

(Low-
grade)

Grade Il

(Low-
grade)

Grade lll

(High-
grade)

Grade IV

(High-
grade)

Slow-growing cells

Cells appear almost normal under microscope
Least malignant / aggressive

Usually associated with long-term survival

Relatively slow-growing cells

Slightly abnormal cell appearance under microscope
Can invade nearby healthy tissue

Can recur as a higher grade tumour

Actively reproducing abnormal cells

Cells appear abnormally under microscope

Affects nearby healthy tissue

Tumour tends to recur, often becoming a higher grade
tumour

Abnormal cells that reproduce rapidly

Very abnormal cell appearance under microscope
Form new blood vessels to maintain rapid growth
Areas of dead cells in centre (necrosis)
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GLIOBLASTOMA - WHO GRADE IV
MICROVASCULAR PROLIFERATION WITH ENDOTHELIAL HYPERPLASIA

HIGH PROLIFERATIVE INDEX







How the 2016 World Health Organization (WHO) 7
classification affects the diagnosis and
management of brain tumours

By: Dr. Stephen Yip, Neuropathologist

The World Health Organization (WHO) provides an internationally recognized classification of brain tumou
that is used by neuropathologists around the world to diagnose these diseases. Since the previous WHO
update in 2007, there have been a number of significant advances in our understanding of the molecular
characteristics and behaviour of certain types of brain tumours. The most recent WHO Classification

(WHO2016), released this year, is the result of two years of hard work by international experts in the field

of neuropathology, neuro-oncology, and molecular pathology. WHO2016 combines new information abo
molecular characteristics and importantly, it also affects the way oncologists treat these diseases.

BRAIN TUMOURS

CLASSIFICATION OF GLIOMAS WAS BASED PRIMARILY ON HISTOLOGY
AND HOW FAST CELLS GREW AND HOW MUCH TUMOUR CELLS
RESEMBLED OR WERE DIFFERENT FROM THE NON-CANCER CELLS OF
ORIGIN (“GRADE")

FOR GLIOMAS, THE MAIN HISTOLOGICAL TYPES HAVE INCLUDED
OLIGODENDROGLIOMA AND ASTROCYTOMA. THE GRADE OF THE
TUMOUR RANGES FROM THE MOST BENIGN (GRADE |) TO THE MOST
MALIGNANT (GRADE V).

WHO 2016 COMBINES NEW INFORMATION ABOUT MOLECULAR
CHARACTERISTICS AND IMPORTANTLY, IT ALSO AFFECTS THE WAY
ONCOLOGISTS TREAT THESE DISEASES

EXAMPLES:

* MUTATIONS IN A GENE CALLED ISOCITRATE DEHYDROGENASE (IDH1/2)

* LOSS OF GENETIC MATERIAL ON CHROMOSOMES 1 AND 19 (1P/19 Q
CO-DELETION)



WHO Tumour Grading System

Grade |

(Low-
grade)

Grade Il

(Low-
grade)

Grade lll

(High-
grade)

Grade IV

(High-
grade)

Slow-growing cells

Cells appear almost normal under microscope
Least malignant / aggressive

Usually associated with long-term survival

Relatively slow-growing cells

Slightly abnormal cell appearance under microscope
Can invade nearby healthy tissue

Can recur as a higher grade tumour

Actively reproducing abnormal cells

Cells appear abnormally under microscope

Affects nearby healthy tissue

Tumour tends to recur, often becoming a higher grade
tumour

Abnormal cells that reproduce rapidly

Very abnormal cell appearance under microscope
Form new blood vessels to maintain rapid growth
Areas of dead cells in centre (necrosis)

BRAIN
TUMOURS

Biomarkers
IDH1 mutation
1p 199 co-deletion
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3T MR PERFUSION

Where not otherwise specified, images courtesy of
Queen’s University




PERFUSION IMAGING




Tumour hypoxia is one of the initiating events

This leads to secretion of VEGE
vasoactive substances by

the tumour and host immune  IL-8, PDGF, EGFR
cells:

Induce expression of aquaporins (AQP4), which

suppresses the expression of endothelial fight junction

proteins, resulting in varying degrees of impairment of AN G l OG EN ES lS
the BBB

In GBM, formation of new dense beds of tortuous and
abnormal neo-capillaries produces high local tissue
blood volume*

* Manoonkitiwongsa PS et al. Contraindications of VEGF-based therapeutic angiogenesis:
effects on macrophage density and histology of normal and ischemic brains. Vascul
Pharmacol. 2006;44(5):316-325).




To grow beyond a few mm in size, tumours must
develop network of new vascular supply

The new vessels formed are characteristically abnormal
by virtue of having increased tortuosity, lack of maturity,

and increased permeability due to the presence of
large endothelial gaps

This lack of maturity can be exploited by MR perfusion
(PWI). The amount of perfusion signal is proportional to
the number of vessels (capillaries) in the voxel. Capillary
density, in turn, is a reflection of tumour aggressiveness

* Manoonkitiwongsa PS et al. Contraindications of VEGF-based therapeutic angiogenesis:

effects on macrophage density and histology of normal and ischemic brains. Vascul
Pharmacol. 2006;44(5):316-325).

ANGIOGENESIS

Bottom line:

Perfusion signal is
proportional fo tumour
grade™**,
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WHITEPAPER

ASFNR Recommendations for Clinical Performance of MR
Dynamic Susceptibility Contrast Perfusion Imaging of the Brain

K. Welker, J. Boxerman, ““A. Kalnin, T. Kaufmann, M. Shiroishi, and M. Wintermark; for the American Society of Functional

Neuroradiolgy MR Perfusion Standards and Practice Subcommittee of the ASFNR Clinical Practice Committee

HOW TO PERFORM
MR PERFUSION



3T MRI PERFUSION PROTOCOL - QUEEN'S

* SEQUENCE NAME - EP2D_FID

 SEQUENCE TYPE - SINGLE SHOT FID EPI, T2*
WEIGHTED

 PARAMETERS:
» 2D ACQUISITION IN AXIAL PLANE
« TR=1860
« TE=30

e SLICE THICKNESS = 4.5
RESOLUTION = 128

e MATRIX=1.8 x1.8 x4.5
ACCELERATION FACTOR = GRAPPA 2
e BANDWIDTH = 1446

NUMBER OF SLICES = 26 (WHOLE HEAD
COVERAGE)

NUMBER OF MEASUREMENTS = 50
SCAN TIME = 1:39

AUTO GENERATES MAPS - GBP, PBP, TTP,
RELCBV, RELCBF, RELMTT

INJECTION SETUP:
» DousLE GADO DOSE (0.1ML/KG X 2)

e AML/SEC BOLUS FOLLOWED BY 20ML OF SALINE AT
THE SAME SPEED.

e GOOD IV ACCESS WITH 22GAUGE CANNULA IF
POSSIBLE IN ANTECUBITAL REGION.

RUNNING THE SEQUENCE INSTRUCTIONS:

* TRIGGER THE INJECTION, WAIT 10 SECONDS THEN
START THE SCAN (TO ENSURE AN ACCURATE
BASELINE BEFORE GADO ARRIVES).



3T MR PERFUSION — RAW DATA IMAGES

Warning: Not for diagnostic use

 Dynamic IV
injection
« ASL

« ~ 650-700 images

« Temporally and
anatomically
spaced



3T MR PERFUSION: - KINETICS

Cha $ et al. Radiology 2002;223:11-29



MR PERFUSION KINETICS

* NEGATIVE ENHANCEMENT INTEGRAL

* TOTAL AREA ("INTEGRAL") UNDER THE SIGNAL

INTENSITY CURVE DURING FIRST PASS OF GD ElASREDE
* TOTAL AMOUNT OF CONTRAST TRANSITING

THROUGH THE REGIONAL VASCULAR SYSTEM Signal

AND IS ROUGHLY PROPORTIONAL TO BLOOD Intenlty

VOLUME

* BASELINE DOES NOT RETURN TO NORMAL AT i
THE END OF THE FIRST PASS. AN ARBITRARY (TESTIVIVIV - ansssssssnmnmn
DECISION MUST THEN BE TO MADE AS TO
DEFINE THE RIGHT HAND LIMIT OF
INTEGRATION

20 30
Time After Injection (sec)

Welker K, Boxerman J, Kalnin A, et al. ASFNR recommendations for clinical
performance of MR dynamic susceptibility contrast perfusion imaging of the
brain. AJNR Am J Neuroradiol 2015; 36: E41-E51.



http://mriquestions.com/uploads/3/4/5/7/34572113/white_paper_asfnr_on_dsc_ajnr.a4341.full.pdf
http://mriquestions.com/uploads/3/4/5/7/34572113/white_paper_asfnr_on_dsc_ajnr.a4341.full.pdf
http://mriquestions.com/uploads/3/4/5/7/34572113/white_paper_asfnr_on_dsc_ajnr.a4341.full.pdf

MR PERFUSION APPLICATIONS




MR PERFUSION
APPLICATIONS




GLIOMA
GRADING

**Shin JH, Lee HK, Kwun BD, et al. Using relative cerebral blood flow and volume to evaluate the
histopathologic grade of cerebral gliomas: preliminary results. AJR 2002; 179:783-789
***Bjsdas S, Kirkpatrick M, Giglio P, Welsh C, Spampinato MV, Rumboldt Z. Cerebral blood volume
measurements by perfusion-weighted MR imaging in gliomas: ready for prime tfime in predicting
short-term outcome and recurrent disease? AJNR 2009; 30:681-688



CASE 1

ASYMMETRIC SNHL!

ACOUSTIC SCAN NEGATIVE, BUT ...






812

rCBV 1.16:1

ROI1 Ara: 1.88 cm2
Min / Max; 95.00 /408.00

Mean/SD: 267.53 177.36
Area: 1.98 cm2



LOW VS HIGH GRADE - CBV

Clin Radiol. 2005 Apr;60(4):493-502



https://www.ncbi.nlm.nih.gov/pubmed/?term=Hakyemez B[Author]&cauthor=true&cauthor_uid=15767107
https://www.ncbi.nlm.nih.gov/pubmed/15767107/
https://www.ncbi.nlm.nih.gov/pubmed/15767107/
https://www.ncbi.nlm.nih.gov/pubmed/15767107/

MR PERFUSION - TUMOUR
GRADE

CBV ratio

Glioblastoma Anaplastic Lowgrade
glioma glioma

\\\_

« KOREAN J RADIOL. 2001 JAN-MAR;2(1):1-7.






RCBV > 3.5



MR PERFUSION
APPLICATIONS




CASE 1 -41Y.0. MALE, 3 SEIZURE-LIKE EPISODES




Grade Il astrocytoma, +Del chromosome
rCBV 1.58




CASE 2-36 Y.O. OLIGODENDROGLIOMA
RESECTED IN 1996




CASE 3

33 YEAR OLD FEMALE
AM HEADACHES FOR 3 WEEKS
NAUSEA & VOMITING, VERTIGO
NO FOCAL NEUROLOGICAL DEFICITS
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OLIGODENDROGLIOMA, WHO GRADE I
IDHTRTS2H MUTANT
1P/19Q CO-DELETED






MR PERFUSION
APPLICATIONS




MAPPING BOUNDARIES




CASE 1 -79 YEAR-OLD MALE
BIOPSY GUIDANCE

Grade IV astrocytoma (GB); rCBV 7.5



MR PERFUSION
APPLICATIONS




MR PERFUSION - MONITORING HIGH-GRADE
GLIOMAS

New molecularly targeted anti-angiogenic drugs are being
developed. PWI offers a method to monitor response to such
chemotherapeutic agents

In one study of 59 patients, progression was
. . detected by CBV maps an average of 4.5
Earlier detection of fumour months earlier than by MRl in 32%, an

roaression: average of 4.5 months earlier than by TI-
Prog SPECT in 63%, and an average of 6.0 months
earlier than clinical assessment in 55%*

Sensitivity 50%, Specificity 90%. AJNR Am. J. Neuroradiol.
2000;21(5):901-209).




CASE 1

59 YEAR-OLD WOMAN
RAPIDLY DETERIORATING LUE AND LEE POWER — 2 MONTHS
FREQUENT FOCAL SEIZURES AND SECONDARY GENERALIZATION
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rCBV ratio: 8.1:1



MR PERFUSION
APPLICATIONS




* CRITICAL

e VASTLY DIFFERENT MANAGEMENT STRATEGIES:

FURTHER SURGERY AND CHEMOTHERAPY/RADIATION
TUMOUR THERAPY VS. STEROIDS
» CONVENTIONAL CONTRAST-ENHANCED MRI IS NOT
PROGRESSION RELIABLE FOR DIFFERENTIATING*
VERSUS » RELATIVE CBV APPEARS TO BE ELEVATED IN PATIENTS
WITH RECURRENT TUMOUR, LIKELY REFLECTIVE OF THE
RADIATION INCREASED VASCULAR PROLIFERATION AND LEAKY

CAPILLARIES OF RECURRENT TUMOUR

N EC ROS'S * RELATIVE CBV IS DECREASED IN RADIATION

NECROSIS DUE TO COMPOSED OF EXTENSIVE
FIBRINOID NECROSIS, VASCULAR DILATATION, AND
ENDOTHELIAL INJURY™*

Kumar AJ, Leeds NE, Fuller GN, et al. Malignant gliomas: MR imaging spectrum of radiation therapy-
and chemotherapy-induced necrosis of the brain after treatment. Radiology 2000; 217:377-384



* [N A STUDY OF 20 PATIENTS AFTER

TUMOUR RADIOTHERAPY, AN ENHANCING LESION WITH
PROGRESSION RELATIVE REGIONAL CBV RATIOS OF HIGHER

THAN 2.6 INDICATES TUMOUR RECURRENCE,
VERSUS WHILE RATIOS LOWER THAN 0.6 INDICATES
RADIATION THERAPY-RELATED NON-NEOPLASTIC CONTRAST
NECROSIS ENHANCEMENT

o SENSITIVITY 50%, SPECIFICITY 90%

AJNR Am. J. Neuroradiol. 2000;21(5):901-909.



TUMOUR PROGRESSION VERSUS RADIATION
NISGINON

Subscribe Alerts Log in

AMERICAN JOURNAL OF NEURORADIOLOGY Advanced Search

Content About Us i odcasts U (‘ @ in N

Weighted MR Imaging and 'C-
Methionine PET/CT for Differentiation of Tumor Recurrence from Radiation Injury in
Patients with High-Grade Gliomas

hang, D. Fan, T. Yu, H

Table 3:

Results of semiquantitative analysis of MET PET/CT and PWI parameters for the differentiation of recurrence from radiation injury in patients with HGGs

Final Diagnosis

Recurrence Radiation Injury

CBV CBV

2 2 68 +~la All P values for discrimination between recurrence and radiation injury are significant. ] 33
.




CASE 1 - 23 YEAR-OLD, RIGHT HAND TREMOR

2009 May 2011

Grade Il oligo, -Del Radiation Necrosis



CASE 2 -2 YEARS AFTER THERAPY: PROGRESSIVE
HEADACHE, CONFUSION, BEHAVIORAL CHANGES




PATHOLOGY:

TYPICAL FEATURES OF
COAGULATION NECROSIS WITH
PROFOUND VASCULAR
CHANGES, INCLUDING FIBRINOID
NECROSIS AND HYALINIZATION
OF WALL AND OCCLUSION OF
LUMINA BY FIBRIN THROMBI.



CASE 4

51 YEAR-OLD MALE
SEIZURE









GLIOBASTOMA — WITH EXTENSIVE RADIATION-TYPE NECROSIS
DECREASED TUMOUR CELL PROLIFERATION
VACUOLIZATION WITH CYSTIC CHANGE



ORIGINAL
RESEARCH

C.P. Geer

J. Simonds
A. Anvery
M.Y. Chen
J.H. Burdette
M.E. Zapadka
T.L. Ellis

S.B. Tatter
G.J. Lesser
M.D. Chan
K.P. McMullen
A.J. Johnson

Does MR Perfusion Imaging Impact Management
Decisions for Patients with Brain Tumors?
A Prospective Study

BACKGROUND AND PURPOSE: MR perfusion imaging can be used to help predict glial tumor grade and
disease progression. Our purpose was to evaluate whether perfusion imaging has a diagnostic or
therapeutic impact on clinical management planning in patients with glioma

MATERIALS AND METHODS: Standard MR imaging protocols were interpreted by a group of 3 NRs in
consensus, with each case being interpreted twice: first, including routine sequences; and second,
with the addition of perfusion imaging. A multidisciplinary team of treating physicians assessed tumor
status and created hypothetical management plans, on the basis of clinical presentation and routine
MR imaging and then routine MR imaging plus perfusion MR imaging. Physicians’ confidence in the
tumor status assessment and management plan was measured by using Likert-type items.

RESULTS: Fifty-nine consecutive subjects with glial tumors were evaluated; 50 had known pathologic
diagnoses. NRs and the treatment team agreed on tumor status in 45/50 cases (k = 0.81). With the
addition of perfusion, confidence in status assessment increased in 20 (40%) for NRs and in 28 (56%)
for the treatment team. Of the 59 patient-care episodes, the addition of perfusion was associated with
a change in management plan in 5 (8.5%) and an increase in the treatment team'’s confidence in their
management plan in 34 (67.6%). NRs and the treatment team found perfusion useful in most episodes
of care and wanted perfusion included in future MR images for =80% of these subjects.

CONCLUSIONS: Perfusion imaging appears to have a significant impact on clinical decision-making and
subspecialist physicians' confidence in management plans for patients with brain tumor.

ABBREVIATIONS: ASL = arterial spin-labeled; COE = Center of Excellence; DSC = dynamic
susceptibility contrast; GBM = glioblastoma multiforme; NR = neuroradiologist; PASL = pulsed
arterial spin-labeling; ROC = receiver operating characteristic; SPGR = spoiled gradient-recalled

MR PERFUSION — UTILITY

“Perfusion imaging appears to
have a significant impact on
clinical decision-making and
subspecialist physicians’
confidence in management
plans for patients with brain
tumor.”

C.P. Geer et al. AJNR Am J Neuroradiol 2012:33:556-562



Does MR Perfusion Imaging Impact Management
Decisions for Patients with Brain Tumors?
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“Perfusion imaging
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significant impact on
clinical decision-making
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physicians' confidence in
management plans for
patients with brain tumor.”
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Intra axial masses

Question 1
Does the lesion enhance?

Question 7
Is there elevation of Cho/Naa?
>2.2

No Yes
Low GN,
Encephalitis
1

Question 8

Is perfusion increased?
(>1.75 rTBV)

Question 2
Is diffusion facilitated?
(>1.1 x 10°mm?/sec ADC)

Question 4
Is perfusion increased?
(>1.75 rTBV)

TDL or Abscess W

Question 5
Is there infiltration?
(>1 Peri-lesion Cho/NAA)

No Yes
v/

Question 3
Is there rim enhancement ?

Question 6
Is perfusion increased?
(>1.75 rTBV)

TDL or Abscess

Al-Okadili R N et al. Radiographics 2006;26:5173-S189

BRAIN TUMOUR

DIAGNOSTIC
ALGORITHM
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Pathway Maps

Breast Cancer Pathway Map MAR 2018

This pathway map provides an overview of the evidence-based best practices for the management of breast
cancer patients in Ontario, across all phases...

Pathway Map

Cervical Cancer Pathway Map

Pathway Map
Lung Cancer Pathway Map

Pathway Map
Thyroid Cancer Pathway Map

Pathway Map

Colorectal Cancer Pathway Map

Pathway Map

Ovarian Cancer Pathway Map

Pathway Map
Prostate Cancer Pathway Map

Pathway Map
Bladder Cancer Pathway Map




Oropharyngeal Squamous Cell Cancer Diagnosis

Pathway Map
Version 2019.09

The cancer journey

RECOVERY/
SURVIVORSHIP

PREVENTION |} y B EY

Disclaimer

The pathway map is intended to be used for informational purposes only. The pathway map is not
intended to constitute or be a substitute for medical advice and should not be relied upon in any such
regard. Further, all pathway maps are subject to clinical judgment and actual practice pattems may
not follow the proposed steps set out in the pathway map. In the situation where the reader is not a
healthcare provider, the reader should always consult a healthcare provider if he/she has any
questions regarding the information set out in the pathway map. The information in the pathway map
does not create a physician-patient relationship between Cancer Care Ontario (CCO) and the reader.




Oropharyngeal Squamous Cell Carcinoma
Diagnosis Pathway Ma

The pathway map is intended to be used for informational purposes only. The pathway map is not intended to constitute or be a subsfitute for medical advice and should not be relied upon in any such regard. Further, all pathway maps are subject to clinical judgment and actual practice patterns may not follow the proposed steps set out in the
pathway map. In the situation where the reader is not a healthcare provider, the reader should always consult a healthcare provider if he/she has any questions regarding the information set out in the pathway map The information in the pathway map does not create a physician-patient relationship between Cancer Care Ontario (CCO) and the
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reader.

Screen for psychosocial needs, and assessment and management of symptoms. Click here for more information about symptom assessment and management tools

Consider the introduction of palliative care, early and across the cancer journey Click here for more information about palliative care

Patient presents with
lump inneck/ mouth/
back of throat

Symptomatic |
Treatment

indings
or symptoms
suspicious of

Visit to
Healthcare
provider or

Dental
practitioners

1 Urgent referrals should be seen within 2 weeks of refemal

Yes
Persistent/Non-
resolving nodes

Dysphagia

indings ol
symptoms
esolved?,

Voice changes
Ear pain
Pharyngeal
bleeding
Throat pain

Patient presents with:
Rapidly increasing neck mass

* Neck mass with skin involvement

(i.e. redness)

Cranial Neuropathy (Secondary to

head and neck disease, or as the
rimary disease)

. . : Imaging as
Patient presents with: appropriate

Symptoms related to rapid airway Emergency

obstruction Department Treatment for
Bleeding / Ulcer presenting
symptoms

Return to
Primary Care
Provider

Oropharyn-
geal Cancer
Suspected

o Otolaryngologist

History
(Including smoking & alcohol)

Physical Exam
Including head and neck

Mirror and/or Fibreoptic
Exam

Tissue Biopsy
of Primary Site

Imaging should not delay referral to
Otolaryngologist

Locoregional Imaging:
CT Head & Neck

MRI N-o:lrurynx and
Oropharynx
| CT Thorax |

I Abdominal imaging |
(CT or US)

Other investigations as necessary

Panendoscopy with or
without biopsy

Yes,
oropharyngeal
primary mass

Isa
primary
oropharynx site
detected
(including
panendoscopy

No, otheror
unknown

If not previously done

Tissue Biopsy
of Primary Site

Locoregional
Ima
CT Head & Neck

or
MRI Nasopharynx
and Oropharynx

ima
(CT or US)

Panendoscopy
with or without
biopsy

Refer to

appropriate
specialist

2 Unknown H&N Primary in histologically confirmed squamous cell carcinoma (neg. ENT exam, negative CT or MRI ofthe neck), note a panendoscopy is not required prior to PET scan. Baseline staging node positive (presumptive nodal stage N1-3) H&N Cancer where PET will impact radiation therapy.
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Oropharyngeal Squamous Cell Carcinoma
Detectable Primary Mass

The pathway map is intended to be used for informational purposes only. The pathway map is not intended to constitute or be a subsftute for medical advice and should not be relied upon in any such regard. Further, all pathway maps are subject to clinical judgment and actual practice patterns may not follow the proposed steps set out in the
pathway map. In the situation where the reader is not a healthcare provider, the reader should always consult a healthcare provider if he/she has any questions regarding the information set out in the pathway map The information in the pathway map does not create a physician-patient relationship between Cancer Care Ontario (CCO) and the

Diagnosis Pathway Ma
ick here for more information about symptom assessment and management tools

Screen for psychosocial needs, and assessment and management of symptoms.
Consider the introduction of palliative care, early and across the cancer journey e

Cl
Click here for more information about palliative car

reader.

HPV | p16 positive*

Note: EBS #5-9 is currently in-review

Squamous Cell
Carcinoma (SCC) or
Undifferentiated
Carcinoma

HPV | p16 negative

Refer to
Appropriate
Specialist

oot
il / Results

Cytology

Human
Papillomavirus
(HPV) [ p16
Testing® efer to
EBS#5-9 Non-cancer Appr.op.nat:r
diagnosis Pn':vmry Care
rovider
Return to
Primary Care
Provider

mptoms and
Treatment as or ph.ysu:al
findings

Non-Diagnostic or
Insufficient appropriate resolved upon
follow-up?

2 Unknown H&N Primary in histologically confirmed squamous cell carcinoma (neg. ENT exam, negative CT or MRI of the neck), note a panendoscopy is not required prior to PET scan. Baseline staging node positive (presumptive nodal stage N1-3) H&N Cancer where PET willimpact radiation therapy.

3The tumours of all adult patients presenting with oropharyngeal squamous cell carcinomas should be routinely tested for HPV status.
4 HPV positive status when the following criteria are met: cytoplasmic and nuclear staining, staining is moderate to strong and difiuse, staining is present in at least 50% of tumour cells (Refer to: EBS # 5.9). Some centres may require staining in at least 70% of tumor cells
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Screen for psychosocial needs, and assessment and management of symptoms. Click here for more information about symptom assessment and management tools

Consider the introduction of palliative care, early and across the cancer journey Click here for more information about palliative care
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Reviewed classification and
pathophysiology of primary brain
fumours

Reviewed fundamentals of MR
Perfusion imaging using 3T

Applied MR perfusion in the assessment
of tumour progression versus radiation
NEeCrosis

Future is Infegration of MR in Cancer

Imaging Protocols
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