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Foreword

Dear colleagues,

Dear congress attendees,

It is with great honor that we welcome you at the 13th ONCOlogisch Treffen in
Soesterberg, the Netherlands. We want to thank you for registering for our
congress. The ONCOlogisch Treffen is traditionally a weekend of learning and
enjoying challenging lectures, but also of catching up with old friends and having
lots of fun, as many of you are regular attendees of our congress. 

After covering the respiratory tract last year, this year we will focus on the
digestive tract covering the diagnostics and therapeutics of oral cancer. This year
we were able to find 5 international experts in this field who can guide us from
diagnosing and staging oral cancer, interpreting the pathology report and making
a treatment plan. Finally attention will be given to the follow up of these patients
and management of possible complications and side effects of treatment of oral
cancer.

Many thanks again for the trust you have put in us to deliver you an educational
congress and also many thanks to our sponsors without whom we would not be
able to organize this congress. Therefor do not forget to visit them at the exhibition!

I wish you a good congress, 

On behalf of all the members of the Dutch and Belgian Veterinary Collaborative
Cancer Centers:

Paula, Lotte, Annette, Lucie, Helmy, Mariska, Kelly, Jurgen, Ruth, Martje, Anoek,
Bert, Evert, Marc and Tom

Arno Roos

Soesterberg, February 2019

The Collaborative Veterinary Cancer Centers, SDK

www.kankerbijdieren.nl
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                 ONCOlogisch Treffen 2019 Saturday 9th February, 2019

                     

                              Chairman:
                              Janos Butinar

  08.30 - 09.00      Registration & coffee
  09.00 - 09.15      Congress opening

  09.15 - 10.00      Proliferative oral lesions
                              Nadine Meertens: ‘Introduction: How to differentiate proliferative oral lesions?’ 11

                              Frank Verstraete: ‘How to biopsy oral tumors?’ 21

   10.00 - 11.00      Staging of an oral tumor patient: what are the biggest limitations?
                              Laura Marconato: ‘How to stage an oral tumour - what is mandatory 27

                               & what is advisable?’
                              Randi Drees: ‘Overview of radiographic images 31

                              of non-oncologic versus oncologic features’

   11.00 - 11.05      NKFD
                              Bart de Leeuw: Introduction of NKFD & ‘Johan de Vos Award’ 39

   11.05 - 11.30      Coffee break

   11.30 - 12.30      Odontogenic & Non-odontogenic oral tumors:
                              Randi Drees: ‘How to determine where the borders of the tumor are?’ 41

                              Nadine Meertens: ‘Introduction to odontogenic tumor types’ 45

                              Nadine Meertens: ‘Overview of non-odontogenic tumor types’ 51

  12.30 - 13.15      Lunch 

   13.15 - 14.00      Oral squamous cell carcinoma: differences between dogs and cats
                              Frank Verstraete: ‘Clinical features’ 63

                              Jérôme Benoît: ‘What case to treat and what CAT not to treat’ 67

                              Laura Marconato: ‘Which medical strategies are possible & when they are indicated’ 81

   14.00 - 14.15      Time for questions & panel discussion, all speakers

   14.15 - 14.35      HiLo oral fibrosarcoma: a wolf in sheep clothes
                              Frank Verstraete & Nadine Meertens 85

                              
  14.35 - 15.00      Coffee break

  15.00 - 16.30      Oral Melanoma session
                              Canine oral malignant melanoma: can we turn it
                              into a chronic disease with a multimodal treatment approach?
                              Laura Marconato: ‘Biological behavior’ 91

                              Nadine Meertens: ‘Prognostic indicators  & the role of immunohistochemistry’ 95

                              Randi Drees: ‘Staging’ 101

                              Frank Verstraete: ‘Surgery, size does matter’ 103

                              Jérôme Benoît: ‘Radiation therapy results’ 107

                              Laura Marconato: ‘Chemo, vaccins & other possible treatments’ 109

   16.30 - 17.15      Time for cases, questions & panel discussion

   17.15 - 18.45      Drinks at the bar

               18.45      Dinner
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                 ONCOlogisch Treffen 2019  Sunday 10th February, 2019

                     

                     Chairman:
                              Bart van Goethem

   08.30 - 09.00      Welcome with coffee

   09.00 - 09.25      Comparative Oncology
                              Laura Marconato: ‘Canine Oral Melanoma & Feline Oral Squamous Cell Carcinoma 115
                              as a model for human medicine’

   09.25 - 09.40      Preparation of the oral cavity for surgical procedure
                              or radiation treatment
                              Frank Verstraete: ‘The rules of thumb’ 119

   09.40 - 11.00      Principles of oral oncologic surgery and planning
                              Randi Drees: ‘Teamwork with the surgeon and post-op team’ 123

                              Frank Verstraete: ‘To cut & to close, teamwork with your imager and post-op team’ 129
                              Nadine Meertens: ‘Trimming methods & Margin evaluation’ 131

   11.00 - 11.30      Coffee break

     11.30-12.15      Radiation treatment for oral tumors
                              Jérôme Benoît: ‘A practical session’ 137

   12.15 - 12.30      Time for questions & panel discussion

   12.30 - 13.15      Lunch break

   13.15 - 14.30      Happily ever after?
                              Frank Verstraete: ‘How to monitor your patient post-op & post-radiation’ 139

                              Jérôme Benoît: ‘Dealing with early and late side effects of radiation treatment 151

                              for oral tumors’

   14.30 - 15.15      How to deal with complications of surgery and radiation therapy 
                              Frank Verstraete: ‘Ethical aspects & recent advances in oral tumor surgery’ 153
                             
   15.15 - 15.45      Time for questions & panel discussion

   15.45 - 16.00      Closing Ceremony

                        
                                  Met dank aan onze hoofdsponsor
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ONCOlogisch Treffen, February 9th - 10th, 2019

The speakers

Nadine Meertens

Nadine Meertens grew up in Switzerland and after finishing vet school in 1997 in Bern,
Switzerland, did research on the persistence of canine distemper virus at the Institute for Neuro-
pathology of the University of Bern, completing her Swiss promotion in 2001. She returned to
the Netherlands for a residency in pathology at the University of Utrecht from 2001- 2004 and
worked there until 2007 as a diagnostic pathologist. She then worked for a year with transgenic
mouse models at the Netherlands Cancer Institute (NKI) in Amsterdam. After passing the exams
of the European Veterinary Pathology Board in 2008, she returned to diagnostic pathology at
GD laboratory in Deventer, The Netherlands. She gives lectures and teaches residents; her areas
of special interest are oral pathology and dermatopathology.

Dr. Frank Verstraete

Dr. Frank Verstraete graduated as a veterinarian at the University of Gent (Belgium). He pursued
his graduate studies at the University of Pretoria (South Africa) where he completed a residency
in small animal surgery. In 1987, when the Academy of Veterinary Dentistry was founded in the
USA, Professor Verstraete was the only non-North American Charter Fellow. He is also a Charter
Diplomate of the European Veterinary Dental College, as well as a Diplomate of the American
Veterinary Dental College and the European College of Veterinary Surgeons. Since 1994, Professor
Verstraete is affiliated with the University of California at Davis, where he currently is Professor
of Dentistry and Oral Surgery, and Chief of the Dentistry and Oral Surgery Service. He is also an
Adjunct Professor in the Department of Orofacial Sciences, Division of Oral Medicine, Oral
Pathology and Oral Radiology, at the School of Dentistry of the University of California, San
Francisco. His main research interests are oral surgery, oral diagnostic imaging and comparative
oral pathology.

Biography
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Biography

ONCOlogisch Treffen, February 9th - 10th, 2019

Dr. Laura Marconato

Centro Oncologico Veterinario, Sasso Marconi (Italy)
Dr Marconato obtained her degree in Veterinary Medicine (School of Veterinary Medicine, Milan)
in 1999 and is a Diplomate of ECVIM-CA (Oncology) since 2008. In 2000-2003 she trained in
medical oncology at the Veterinary Oncology Service and Research Center (West Chester) and at
the Veterinary Oncology Services’ Radiation Center, Chalfont, PA, USA. In 2009-2011 she worked
as co-head of medical oncology at the Animal Oncology and Imaging Center, Hünenberg
(Switzerland), before returning to Italy as head of medical oncology at the Centro Oncologico
Veterinario in 2011 (ongoing position). In 2011-2015 she became President of the Italian Veteri-
nary Oncology Society (SIONCOV). Since 2014 she is the Chair of Workgroup 2 (Therapy) of the
European Network of Canine Lymphoma. In 2017 she obtained the National Scientific Habilitation
for Ordinary Professor.

Randi Drees

Randi graduated from the Freie Universität Berlin, Germany in 2001. She pursued her doctoral
thesis funded by a stipend through the Sonnenfeld-Stiftung Berlin in a cooperation between
the Radiology Department of the Humboldt Universität Berlin and the Anatomy Department
of the Veterinary School of the Freie Universität, Berlin. Randi then spent time in private practice
before pursuing her Diagnostic Imaging residency at the University of Wisconsin-Madison, USA.
She became board certified with the European College of Veterinary Diagnostic Imaging and
American College of Veterinary Radiology in 2008. Randi then pursued an alternative training
program in Veterinary Radiation Oncology at the University of Wiconsin-Madison, USA and
became board certified with the American College of Veterinary Radiology (Radiation Oncology)
in 2012. She held a clinical assitant professorship and was section head of the diagnostic imaging
section at the School of Veterinary Medicine at the University of Wiconsin-Madison, USA before
relocating to the RVC. Randi has completed her Phd in cardiovascular imaging with the University
of Gent, Belgium in 2015. She is a member at large of the board of the ECVDI and member of
the radiation oncology education and credentials committee establishing an add-on Training
program in Radiation Oncology for Diplomates of the ECVDI and ECVIM colleges and the
president of the CT/MRI society for the ACVR.
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Biography

ONCOlogisch Treffen, February 9th - 10th, 2019

The speakers

Jérôme Benoît, DVM

American and European recognized Specialist in Radiation Oncology

2005 - Graduated from Veterinary School of Lyon, France
2009 - Completed a Radiation Oncology Residency in North Carolina, USA
2010 - Diplomate of the American College of Veterinary Radiology-Radiation Oncology
2015 - Diplomate of the European College of Veterinary Diagnostic Imaging-Radiation

Oncology

Currently :
Head of Radiation Oncology, Oncovet, Villeneuve d’Ascq, France (since 2015)
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ONCOlogisch Treffen, February 9th - 10th, 2019

Chairmen

Janos Butinar

Janos Butinar graduated from Veterinary Faculty in Ljubljana and did his alternative pathway
ECVS Residency under the mentorship of Dr. Dick White. He spent more than 20 years as a teacher
at University, was mentor of numerous enthusiastic young vets and founded his own Hospital,
focused in oncology in Postojna, Slovenia in 2007, where he with his team and many outstanding
experts world wide tries to offer best possible service to animals with cancer.

Bart Van Goethem

DVM, PhD, Dipl. ECVS

Bart graduated from Ghent University (Belgium) in 1996. He initially spent 4 years working in
his own general practice combined with a part-time function as surgical assistant at Ghent
University. In 2001 he started an ECVS residency training at Utrecht University (the Netherlands).
He then went to private practice and worked as a surgeon in different referral clinics. He
returned to Ghent University in 2005, became diplomate of the ECVS in 2007, became head of
soft tissue surgery clinics in 2009, and obtained a PHD at Utrecht University in 2016. He is an
enthusiast propagator of minimally invasive surgery, lectures national and international, has
written articles and book chapters and acts as a reviewer for several national and international
journals.
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Introduction 
Proliferative oral lesions 

Non-neoplastic tumor-like oral lesions 

Nadine Meertens, veterinary pathologist 
DVM, Dr.med.vet., dipl. ECVP 

 
Part 1 

Proliferative oral lesions 
 

Educated guess?  

© E. Van  der Kamp, Waalwijk © Anicura DZH Zeeuws-Vlaanderen 

Gingival fibrous 
hyperplasia Squamous cell carcinoma 

© De Ottenhorst, Terneuzen 

Acanthomatous 
ameloblastoma 

Squamous cell 
carcinoma 

© Anicura DZH Zeeuws-Vlaanderen © Anicura DZH Zeeuws-Vlaanderen 

Amyloid-producing 
odontogenic tumor 

© De Ottenhorst, Terneuzen 
© G. Polton, NDSR, UK 

Plasmacytoma 

© Anicura DZH Zeeuws-Vlaanderen 

Introduction:

How to differentiate proliferative oral lesions?

Nadine Meertens
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Amelanotic melanoma 

Peripheral odontogenic 
fibroma (former fibromatous 
epulis of periodontal ligament 
origin ) 

© E. v.d. Kamp, Waalwijk © Anicura DZH Zeeuws-Vlaanderen 

Papillary squamous 
cell carcinoma 

Amelanotic melanoma 

© Anicura DZH Zeeuws-Vlaanderen 

© Anicura DZH Zeeuws-Vlaanderen 

Cytology?  
 

Specific features of the oral cavity 

 

 
1. Mass in the oral cavity undergoes continuous mechanical 

trauma; many bacteria.  
 

  
 → in neoplasia : frequent inflammation due to erosion/ulceration 
 
 → in inflammation: often very activated epithelial and stromal cells. 
  
 
 → cytology: often overdiagnosis or underdiagnosis  

Specific features of the oral cavity 

 
2. Gingiva consists of dense collagen-rich tissue causing 
poor exfoliation of cells.  
  
  
  → often a low cellular, mixed,  
   non-diagnostic yield  
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3. Many different tumors in the oral cavity are characterized 
by the disproportional presence of normally present, well 
differentiated architectural elements.  
 
 
 
 

Acanthomatous ameloblastoma Peripheral odontogenic fibroma 
(Fibromatous epulis of period. lig. or.) 

Specific features of the oral cavity 

Cytology of oral masses: low sensitivity and 
specificity !  

 
 

HISTOPATHOLOGY  is the 
cornerstone of diagnosis of masses 
in the oral cavity  

 

Part 2 
Overview 

Proliferative oral lesions 
  

Malignant 
tumors 

Benign 
tumors 

Tumor-like 
lesions 

Dog 

Malignant
tumors
Benign
tumors
Tumor-like
lesions

Malignant 
tumors 

Benign 
tumors 

Tumor-like 
lesions 

Cat 

Malignant
tumors
Benign
tumors
Tumor-like
lesions

25% 

24% 

9% 

8% 

5% 

5% 

4% 

4% 

3% 

2% 

2% 
2%  1% 

6% 

Malignant tumors; dog 
Melanoma
SCC
Fibrosarcoma (high grade)
Osteosarcoma
Lymphoma
Sarcoma-undifferentiated
Fibrosarcoma (high-low)
Round cell tumors-undiff
Adenocarcinoma
Carcinoma-undifferentiated
Mast cell tumor
Haemangiosarcoma
NFS
Other
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65% 
10% 

6% 

2% 

17% 

Malignant tumors; cat 

SCC
Fibrosarcoma
Adenocarcinoma
Melanoma
Other

POF 
Acanthomatous 
ameloblastoma 

Plasmacytoma 

Amyloid-producing 
odontogenic tumor 

Other  

Benign tumors; dog 

POF

Acanthomatous
ameloblastoma
Plasmacytoma

Amyloid-producing
odontogenic tumor
Other

POF: peripheral odontogenic fibroma (former name fibromatous epulis of 
periodontal ligament origin)  

Gingival hpl + POF 

IIAF (FIOT) 

Acanthomatous 
ameloblastoma Amyloid-producing 

odontogenic tumor 
Fibroma 

Adenoma 

Other 

Benign tumors; cat 
Gingival hpl + POF

Infiltrative inductive
ameloblastic fibroma
(Feline inductive
odontogenic tumor)

Acanthomatous
ameloblastoma

Amyloid-producing
odontogenic tumor

 

Part 3 
Oral non-neoplastic, tumor-like lesions 

Gingival fibrous hyperplasia 

• Increase in quantity of normal gingival stroma.   
• In dogs often rostral mandibular gingiva, in older animals. 

In cats mostly around incisors and premolars, both maxilla 
and mandibula, at any age. 

• Often due to chronic inflammatory response (plaque, 
dental malposition, food impaction…) 

• Biological behavior: benign, reactive lesion; in general no 
recurrence.  

• Multiple lesions are possible; familial/genetic (boxer, collie, 
Great Dane, Dalmatian, Doberman) 

Gingival fibrous hyperplasia 

© De Ottenhorst, Terneuzen 
© E. Van  der Kamp, Waalwijk 

© E. Van  der Kamp, Waalwijk 



2019                                                                                                                                                                    15

 

 

Gingival fibrous hyperplasia 

Toegenomen hoeveelheid celarm, collageenrijk stroma.  
Stroma of low cellularity 
Coarse collagen fibers 
No epithelial component 
 
 

Drug-related gingival hyperplasia 

• Increased deposition of 
matrix substance 

• Occurs with cyclosporine, 
calcium-channel blockers, 
phenytoin 

• Slow progression 
• Regrows after surgical 

resection 
• Usually regresses after 

stopping treatment with 
offending drug  
 

© VetPracticeSupport 

Dog treated with long-term cyclosporin 

Eosinophilic granuloma complex: 
 
• Cats; Higher incidence in female (2x) compared to male; can be 

associated with insect bite reactions, allergies (food, atopy), bacterial 
and viral infections 

• lip ˃ gingiva, palatum, pharynx, tongue. Feline indolent ulcer and 
linear granuloma 

• Rare in dogs; young Siberian huskies (familial predisposition), 
Cavalier King Charles spaniel, Malamutes en German Shepherd. 
Often ventral and lateral aspect of tongue, palatum molle 

• Cause unknown (but often seen in allergic cats) 
• Clinically aggressive behavior may occur in the cat, with osteolysis. 

Eosinophilic granuloma complex 
 
 

© De Ottenhorst, Terneuzen © De Ottenhorst, Terneuzen 

Eosinophilic (linear) granuloma Indolent ulcer 

Eosinophilic granuloma with oronasal fistula  

 
 

© H. Wagter, De Tweede Lijn 

Eosinophilic granuloma complex 
 

“Flame figures” (extracellular 
granules from eosinophils) 
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Lymphoplasmacytic gingivitis/stomatitis 

• Reaction pattern of the oral cavity in chronic lesions; not a 
diagnosis. 

• Clinical presentation/clinical differentiation is important as 
many different causes result in similar histopathology 
(trauma, contact gingivitis, caudal gingivostomatitis, 
juvenile stomatitis (Norwegian Forest cats, Maine Coon) 

• Caudal gingivostomatitis in the cat: often bilaterally 
symmetric, idiopathic , however calicivirus, herpesvirus, 
Bartonella henselae can play a role, as well as FIV/FeLV 
infection although not considered causative agents.   

Lymphoplasmacytic gingivititis/stomatitis 

©E. v.d. Kamp, Waalwijk 

©Noah’s Arkive 

Feline chronic gingivostomatitis 

© Dierenkliniek Wilhelminapark 

Contact gingivitis 

• Several (aspecific) histopathology types are possible 
– Lymphoplasmacytic 
– Neutrophilic (exudative) 
– With formation of granulation tissue (human pathologists: 
“pyogenic granuloma”) 

• The histopathologic type of inflammation is only of minor relevance 
and most often does not give information about the cause of the 
inflammation 

• Clinical differentiation is necessary! 
 
 

Proliferative inflammation in general  

• (Pyo-)granulomatous inflammation is more specific  
• It should prompt the search for/exclusion of  

Ø foreign body material 
Ø mycobacteria  
Ø fungi 
Ø yeasts (Candida, Cryptococcus) 
Ø Leishmania amastigotes 

• Also seen (more commonly) in bacterial infection (including 
bacterial pseudomycetoma) and osteomyelitis.  
 

 

(Pyo-) granulomatous inflammation 
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Calcinosis circumscripta 
 

• Macroscopically well-demarcated lesions, with 
occasional white foci mainly in tongue, lips in 
dogs; mainly in young large breed dogs, and 
German shepherds.  

• Dystrophic mineralization after local necrosis.  
• Can start in or adjacent to salivary glands.  

 

Calcinosis circumscripta 
 

zelden vorming van metaplastisch 
beenweefsel Osseous metaplasia Calcified material surrounded by 

granulomatous inflammation, 
multinucleated giant cells and fibrosis. 

Peripheral giant cell granuloma 

• Clinically well-circumscribed mass in the gingiva. More 
common in the cat than in the dog, usually in older animals. In 
cats most commonly around incisors and molars, rapid growth 
and common recurrence. In dogs often around premolars and 
incisors, mostly of the maxilla.  

• Histologically characterized by many multinucleated giant cells 
and spindle cells on a background of cellular stroma with mixed 
inflammatory cells.  

• Biological behavior: benign although rapid growth and 
recurrence in cats. Reactive lesion.  
 

Peripheral giant cell granuloma 

Veel meerkernige reuscellen op celrijk mesenchymaal stroma 

Odontogenic cysts 

© Jurgen Tan, D.G.C. Korte Akkeren, Gouda 

Periapical cyst 

© Jurgen Tan, D.G.C. Korte Akkeren, Gouda 

Why do histopathology of a cyst in the oral 
cavity? 

• Exclude a primary tumor 
with cyst formation/ 
extensive necrosis. 

• Make sure there is no 
progression of the lining of 
the cyst towards a 
carcinoma.  
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Granulomatous inflammation; botryomycosis 

© E. Ledeboer, DGC Korte Akkeren, Gouda 

© E. Ledeboer, DGC Korte Akkeren, Gouda 

Rabbit, male, 8 years 

• Causes: coagulase-positive 
staphylococci, 
Pseudomonas, Proteus, 
Actinobacillus spp.  

• Special stains needed to 
exclude mycotic infection 
(true mycetoma). 

Granulomatous inflammation; botryomycosis  
(bacterial pseudomycetoma) 

© De Ottenhorst, Terneuzen 

Granulomatous inflammation; leishmaniasis 

Dog from Greece 

Xerostomia 

Chihuahua, 4 year old, with tongue 
paralysis since years. Progressive 
thickening of the dorsal tongue surface.  

Feline cowpox 
© Tierdermatologie Wildermuth, Wiesbaden 

Orthopoxviral infection in humans 

© SMZ Ost/Wolber 
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Take home message 

• Oral masses are macroscopically indistinguishable 
• Histopathology is mandatory for a diagnosis 
• Cytology is not a suitable tool for the diagnosis of 

oral masses. 

Any questions? 

Classificatie: intern 
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Notes
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How to Biopsy Oral Tumors

Frank J.M. Verstraete
DrMedVet, BVSc, MMedVet, Dipl AVDC, Dipl ECVS, Dipl EVDC, AVDC-ZWD, FF-AVDC-OMFS

Department of Surgical and Radiological Sciences

School of Veterinary Medicine

University of California – Davis

Objectives

• To discuss clinically 
relevant aspects 
pertaining to the 
biopsy of oral tumors
– What to biopsy
– Sequence of events
– Technical aspects
– Incisional vs.

excisional biopsy
– Biopsy pitfalls

What to Biopsy?

• Any suspicious 
nodule or raised 
ulceration

What to Biopsy?

• Any suspicious 
nodule or raised 
ulceration

• Very focal area of 
erythema in the 
absence of 
generalized 
periodontal disease

What to Biopsy?

• Any suspicious 
nodule or raised 
ulceration

• Very focal area of 
erythema

• Very focal increased 
tooth mobility or 
abnormally easy 
extraction in the 
absence of severe 
periodontal disease

Correct Diagnosis of Oral Tumors

• Clinical staging (TNM 
system) - extent of the 
disease

• Biopsy and 
histopathologic 
examination – nature 
of the disease

How to biopsy oral tumors?

Frank Verstraete
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Timing of Oral Tumor Biopsy

• Following diagnostic 
imaging
– Biopsy site 

determined by 
diagnostic imaging 
findings

– Diagnostic imaging 
findings distorted by 
biopsy

Clinical Staging and Biopsy 
Session

• Gold standard: 1st session staging & biopsy; 2nd

session therapeutic procedure

Clinical Staging and Biopsy 
Session

• Gold standard: 1st

session staging & 
biopsy; 2nd session 
therapeutic procedure

• Variations:
– Very large tumor, 

probably inoperable: 
1st session diagnostic 
imaging only

– Tumor likely malignant 
and metastatic: 1st

session biopsy only

Incisional Biopsy Preferred if:

• Uncertainty whether the lesion is 
neoplastic

• Result of the biopsy might influence the 
therapeutic plan

• Planned treatment is associated with 
considerable disfigurement and morbidity

• Client desires an accurate prognosis

Excisional Biopsy May Be Indicated if:

• Result of the biopsy is unlikely to influence 
the therapeutic plan

• Size and location of the lesion allow easy, 
complete excision

Biopsy Techniques

Fine needle 
aspirate

Incisional 
biopsy

Excisional 
biopsy

Tumor cells Tumor type and 
grade

Surgical 
margins
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Biopsy Techniques

• Soft tissue
– Wedge incision with 

scalpel
– Disposable punch 

biopsy

Biopsy Techniques

Hemostasis

• Sutures
• Digital pressure
• Absorbable 

hemostatic agents

Biopsy Techniques

• Soft tissue
– Wedge incision with 

scalpel
– Disposable punch 

biopsy

• Bony tissue
– Michele trephine

Biopsy Techniques

• Wedge incision with 
scalpel

• Disposable punch 
biopsy

• Bony tissue
– Michele trephine
– Osteotome and mallet

Important Considerations when 
Obtaining a Biopsy

• Must be done as 
atraumatically as 
possible

• Site of biopsy within 
the boundaries of the 
tissue to excised

• Normal tissue not 
necessarily included

• Photograph what is 
biopsied
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Tissue Handling and Submission

• Hard tissue – immediately in 10% buffered formalin 

• Soft tissue (punch) – placed on clean paper, connective tissue 
facing down for 1 min (prevents curling during fixation) then in 
formalin

• Volume of formalin – x 20 the volume of the sample

• Appropriate history, clinical and imaging findings and 
photography

• If multiple biopsies, document accordingly and place in 
different cassettes or containers

Case Example

Biopsy Pitfalls

• Exfoliation of cells
• Sampling error

Inappropriate Techniques -
Excisional Biopsy

• Piecemeal excision
• Additional curettage

Inappropriate Techniques -
Excisional Biopsy

• Piecemeal excision
• Additional curettage
• Use of electrocautery

or CO2-laser on 
remaining tissue

Lymph Node Biopsy

• Mandibular ln.
• Parotid ln.
• Medial 

retropharyngeal ln. 
• Tonsils

• Palpation / imaging –
contrast CT

• Fine-needle aspirate
• Excisional biopsy of 

suspect lymph 
node(s)

• Routine excisional 
biopsy of all lymph 
nodes
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Lymph Node Biopsy Review of Objectives

• Aim to biopsy tissue 
representative of the 
disease

• Guided and preceded 
by diagnostic imaging

• Incisional biopsy 
typically preferred

• Atraumatic technique 



W E  S H A P E 

A N I M A L  H E A L T H
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Oral Oncology in Dogs and Cats: something to chew on! 
 

Laura Marconato 
DVM, DECVIM-CA (Oncology) 

lauramarconato@yahoo.it 
 
 

How to stage an oral tumor – what is mandatory and what is advisable? 
Oral cancer represents a significant health problem in dogs and cats, accounting for 7% and 
3%, respectively, of all cancer in these species. Oral cancers are a heterogeneous group of 
diseases with differences in natural history, treatment, and prognosis. In dogs, the most 
common malignant oral tumor is melanoma, followed by squamous cell carcinoma (SCC) and 
fibrosarcoma. In cats, SCC is the most common oral cancer, followed by fibrosarcoma, 
whereas melanoma is rare. 
The initial patient evaluation should include a thorough history and physical examination. 
Frequently, the signs and symptoms of oral cancer are subtle and overlooked by the owner, 
more over if it arises in the caudal part of the oral cavity, whereas early stage tumors are often 
asymptomatic. Specific symptoms include the presence of an oral mass, dysphagia, increased 
salivation, exophthalmos, epistaxis, halitosis, bloody oral discharge, or pain on opening the 
mouth. Careful examination of the regional lymph nodes should also be performed, as 
lymphadenopathy (either neoplastic or reactive) may be present. However, lymph node size is 
not an accurate predictor of metastasis, as normal-sized nodes may hide (micro-)metastatic 
disease.  
Obviously, awareness of oral cancer is fundamental for minimizing the time from onset of 
signs or symptoms to diagnosis. Unfortunately, in a considerable number of cases, diagnosis 
is delayed because a veterinarian does not suspect the malignant nature of the lesion and treats 
it by empirical procedures, which are inadequate for cancer control, thereby worsening 
outcome. 
 
TNM 
The TNM staging system incorporates three aspects of tumor growth: extent of the primary 
tumor (T), involvement of regional lymph nodes (N), and distant metastasis (M). Information 
obtained from clinical staging guides treatment decisions. 
 
 
Table 1. TNM clinical staging of oral cancer in dogs and cats. 

 
Primary tumor (T) 

Tis Tumor in situ 
T1 Tumor <2 cm in diameter at greatest dimension 

T1a Without evidence of bone invasion 
T1b With evidence of bone invasion 

T2 Tumor 2-4 cm in diameter at greatest dimension 
T2a Without evidence of bone invasion 
T2b With evidence of bone invasion 

T3 Tumor >4 cm in diameter at greatest dimension 
T3a Without evidence of bone invasion 
T3b With evidence of bone invasion 

 
Regional lymph nodes (N) 

How to stage an oral tumour - what is

mandatory & what is advisable?

Laura Marconato
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N0 No regional lymph node metastasis 
N1 Movable ipsilateral lymph nodes 

N1a No evidence of lymph node metastasis 
N1b Evidence of lymph node metastasis 

N2 Movable contralateral lymph nodes 
N2a No evidence of lymph node metastasis 
N2b Evidence of lymph node metastasis 

N3 Fixed lymph nodes 
 
Distant metastasis (M) 

M0 No distant metastasis 
M1 Distant metastasis [specify site(s)] 
 

 
 
Stage  Tumor (T) Nodes (N) Metastasis (M) 
I T1 N0, N1a, N2a M0 
II T2 N0, N1a, N2a M0 
III T3 N0, N1a, N2a M0 

Any T N1b M0 
IV Any T N2b, N3 M0 

Any T Any N M1 
 

T 
Computed tomography (CT) and magnetic resonance imaging (MRI) provide invaluable 
information about invasion of adjacent structures and lymph node or distant involvement, and 
should always be performed before any definitive treatment is attempted.  
Direct extension locally into surrounding tissue depends a great deal on the anatomic location 
of the tumor. While soft tissues and muscles are easily invaded, the periosteum offers a good 
barrier but is eventually destroyed, and the tumor may proceed into the osseous tissue. MRI 
and CT improve the ability to stage an oral tumor accurately by assessing the deep extent of a 
lesion, which cannot be predicted on the basis of clinical examination. 
CT has historically served as the staging modality of choice in evaluating oral tumors. 
However, MRI provides multiplanar imaging and can detect subtle differences in soft tissues. 
MRI is superior to CT for differentiating between normal soft tissue anatomy and pathology. 
CT is faster than MRI, and it is as least as good for assessing neck lymphadenopathy, whereas 
it has improved accuracy and greater sensitivity for the evaluation of bony lysis. 
All patients with oral cancer should have a histological diagnosis. Fine needle aspiration 
(FNA) is a useful diagnostic tool and should be performed, even though the correct diagnosis 
(which drives therapy and dictates prognosis) requires a histopathological evaluation of the 
neoplastic growth. FNA helps to differentiate between inflammatory and neoplastic lesions, 
and is a minimally invasive technique that accelerates diagnosis. However, cytology may be 
unrevealing, more over if inflammation and necrosis co-exist or in the case of undifferentiated 
tumors, including amelanotic melanoma. It must be remembered that cytology is an adjunct 
to, not a substitute for, biopsy. As a matter of fact, biopsy is the only method of definitively 
diagnosing a cancer and should be obtained during the same anesthesia for CT or MRI. 
No oral tumor should be treated without confirmation of the diagnosis by histologic 
examination. 
 
N, M 
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The rate of nodal and distant metastasis depends on histotype, degree of differentiation, size 
and depth of invasion, and site of origin. The regional lymph nodes, lungs, bone, and liver are 
common sites of spread in oral cancer. 
In dogs, lymph node metastases are frequently seen with melanoma, tonsilar and lingual SCC, 
and high-low fibrosarcoma. In cats, nodal metastases are detected in up to 30% of oral SCC. 
The identification of occult regional lymphadenopathy, not detected by clinical examination, 
is of major importance, and usually modifies the treatment plan. Anatomical imaging usually 
relies on size criteria, which are not highly accurate for diagnosing malignant 
lymphadenopathy. It has been shown that normal appearing lymph nodes by ultrasound and/or 
CT may be early metastatic. 
Because of the above, during the initial staging work-up, all regional lymph nodes should be 
aspirated in all animals with oral tumors, regardless of their dimension or degree of fixation. 
Unfortunately, some lymph node areas, e.g. retropharyngeal, cannot be easily assessed due to 
their deep-seated location, whereas aspirating small sized lymph nodes may be technically 
demanding. Therefore, ultrasound-guided or CT-guided FNA of regional lymph nodes has 
been utilized for the optimal staging of oral cancer. 
In people with oral cancer, lymphadenectomy has a well-documented diagnostic and 
therapeutic role. Conversely, lymph node biopsy is generally avoided to prevent 
contamination of the biopsy site by neoplastic cells, which worsens outcome. The same may 
hold true for veterinary patients. 
 
It is recommended that all dogs and cats with oral cancer undergo evaluation with thoracic 
radiographs. However, thoracic radiographs have a low sensitivity for metastases and fail to 
demonstrate lung lesions in 10-40% of patients. Therefore, thoracic CT scan should be 
performed in all patients with considerable risk for distant metastasis, more over if disease 
extent influences treatment. 
Metastasis to the abdominal cavity tend to occur lately in the disease course; however, the 
abdomen should be scanned to accurately stage the tumor, more over if a definitive treatment 
is being considered. 
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Mijn Biba toch niet?

Steun het NKFD dan worden we kanker bij dieren de baas.
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dierenarts nakijken, want hoe eerder je kanker 
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Overview of 
odontogenic tumors 

Nadine Meertens, veterinary pathologist 
DVM, Dr.med.vet., dipl. ECVP 

• Arise from remnants of the embryonic tissues 
destined to develop into teeth and associated 
structures. 

• Most odontogenic tumors show a relatively 
benign biological behavior 
 

Biological behavior 

Benign, little recurrence 
potential 
 
Odontoma 

Benign, locally aggressive 
 
Ameloblastoma 
Amyloid-producing odontogenic 
tumor 
Feline inductive odontogenic tumor 

Benign, some recurrence 
potential 
 
Fibromatous epulis of periodontal 
ligament origin= peripheral 
odontogenic fibroma 

Malignant 
 
 
Ameloblastic carcinoma 
Odontogenic myxoma/myxosarcoma 
Ameloblastic fibro-odontoma 

Adapted from “Oral and Maxillofacial Surgery in Dogs and Cats”, ed. F.J.M. 
Verstraete and M.J. Lommer, Saunders, 2012, Ch. 41, p. 403 

Extremely rare 

Most frequent odontogenic tumors 

• Fibromatous epulis of periodontal ligament origin 
(veterinary WHO class.)= peripheral odontogenic 
fibroma (human WHO class.) 

• Acanthomatous ameloblastoma 
• Amyloid-producing odontogenic tumor (APOT) 
• Feline inductive odontogenic tumor (FIOT) 
• Odontoma (complex or mixed) 

 
 

Fibromatous epulis of periodontal 
ligament origin (FEOPLO)= peripheral 
odontogenic fibroma (POF) 

• Frequent in dogs, less in cats. Benign 
proliferation. Multiple occurrence possible 
(Boxer!), can be associated with inflammation 
(periodontitis, dental calculus)  

• Clinically: simple or multiple masses in the 
gingiva.  
 
 

Fibromatous epulis o.p.l.o.(FEOPLO)/POF 

• Diagnosis: histopathology. Stroma with stellate cells 
(aspect of ligamentum periodontale), scattered trabecules 
of odontogenic epithelium (remnants of Malassez), dentin-
like material, cementum and bone tissue can be present.  

• Indication of the completeness of removal by the 
pathologist is not possible due to the well-differentiated 
components.  

• Biological behavior: benign. Recurrence can occur, but not 
always, if incomplete removal.   

  

Introduction to odontogenic tumor types

Nadine Meertens
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© E. v.d. Kamp. Waalwijk 

Fibromatous epulis of periodontal ligament 
origin/ Peripheral odontogenic fibroma 

Fibromatous epulis of periodontal ligament 
origin/ Peripheral odontogenic fibroma 

Veldjes odontogeen epitheel 
(celresten van Malassez)  Trabecules of odontogenic epithelium Bone tissue 

Stellate cellen Stellate cells (ligamentum periontale-like) Dentin-like material 

Fibromatous epulis of periodontal ligament 
origin/ Peripheral odontogenic fibroma 

Acanthomatous ameloblastoma 

• Clinically: mass in the gingiva, often osteolysis.  
• Diagnosis: histopathology. Anastomosing 

trabecules and fields odontogenic epithelium on a 
background of ligamentum periodontale-like 
stroma with stellate cells. Cyst formation or 
keratinization can occur, as well as atypical foci. 
Mitoses are absent.    

• Biological behavior: infiltration into the underlying 
bone tissue. Recurrence in case of incomplete 
removal. Recurrence can show more aggressive 
behavior.  

Acanthomatous ameloblastoma 

© Anicura Dierenziekenhuis Zeeuws-Vlaanderen 

© F. Knaake, VSC De WagenRenk 

Acanthomatous ameloblastoma 

Velden odontogeen epitheel Op de achtergrond (rechts) matig 
celrijk stroma met stellate cellen.  
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Ameloblastic 
carcinoma 

© Anicura DZH Zeeuws-
Vlaanderen © Anicura DZH Zeeuws-Vlaanderen 

(extremely rare!) Ameloblastic carcinoma  

• Malignant counterpart of 
ameloblastoma. 

© D.G.C. Korte Akkeren, Gouda 

© D.G.C. Korte Akkeren, Gouda 

Ameloblastic carcinoma 

• Necrosis 
• Higher 

nucleus-
cytoplasm ratio 

• Frequent 
mitoses 

Amyloid-producing odontogenic 
tumor (APOT) 

• Rare in dogs and cats, 7-13 years of age  
• Expansile, slowly growing mass in the gingiva, 

locally aggressive 
• Recurrence if uncomplete removal 
• No metastasis 

Amyloid-producing odontogenic 
tumor (APOT) 

© Gerry Polton, NDSR, UK 

Amyloid-producing odontogenic 
tumor (APOT) 

• Diagnosis: histopathology; trabecules of 
odontogenic epithelium, with production of 
amyloid, on a background of a highly cellular 
mesenchymal stroma.  

• Congo red stain (or Stokes, other amyloid stains) 
needed for confirmation: green birefringence in 
polarized light, orange-red with non-polarized 
light.  
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Amyloid-producing odontogenic tumor 
(APOT) 

HE kleuring Congorood kleuring 

Feline inductive odontogenic tumor  
(FIOT) 

© Anicura DZH Zeeuws-Vlaanderen 

• Young cats! (8-18 
months) 

• Not described in other 
species 

• Often disfiguring large 
mass in rostral 
maxilla>>mandibula 
 

Feline inductive odontogenic tumor 

©S. Heuving, DK Hattem 

Feline inductive odontogenic tumor 
(FIOT) 

• Clinically: often disfiguring large mass in the rostral maxilla (more 
than mandibula) in young cats (8-18 months).  

• Diagnosis: histopathology; highly cellular mesenchymal stromal 
tissue, corresponding to the dental papil, often forming circular 
areas surrounded by cup-shaped trabecules of odontogenic 
epithelium. Inductive phenomenon, corresponding to the early cap 
stage of odontogenesis. Dentin and (other) mineralized 
extracellular material can be present. Mitoses are rare.  
 

Odontogenesis 

Feline inductive odontogenic tumor 
(FIOT) 

Trabecules of odontogenic 
epithelium surrounding 
mesenchymal stromal tissue 

Inductive phenomenon; 
formation of the dental papil due 
adjacent to the cup-shaped 
epithelium 
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Odontoma (complex and compound types) 

• Rare in dogs, very rare in cats 
• Hamartomas consisting of well-differentiated 

dental tissues, without ameloblastic epithelium 
(then odontoameloblastoma) 

• Benign behavior, no recurrence. 
• Complex type: disorganized mass containing 

well-differentiated dentin, enamel and cementum. 
• Compound type: tooth-like structures (“denticles”) 

containing each enamel, dentine, cement, and 
pulp. 

Odontoma 

©EJ de Boer, DK Wilhelminapark ©EJ de Boer, DK Wilhelminapark 

Complex 
odontoma 

Rabbit, 7 y, male 

• Most of the odontogenic tumors show a relatively benign 
behavior, however they can be locally aggressive. 

 
• To know the prognosis and treatment modalities, a solid 

histopathological diagnosis is crucial.   

Take home message 

Any questions? 

Classificatie: intern 
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Introduction to  
non-odontogenic tumors 

Nadine Meertens, veterinary pathologist 
DVM, Dr.med.vet., dipl. ECVP 

Non-odontogenic tumors 
 
Comprise most of the 

malignant oral tumors.  

1. Non-odontogenic malignant 
tumors 

Most frequent oral malignant tumors 

1. Melanoma and squamous cell carcinoma  
2. Fibrosarcoma 
3. Osteosarcoma 

1. Squamous cell carcinoma 
2. Fibrosarcoma 
3. Melanoma 

Squamous cell carcinoma 
cat 

• Forms around 61% of the oral tumors in this 
species. Etiology: multifactorial; possible role of 
passive smoking. 3-21 years (mean 12.5 years) 

• Clinically: often sublingual, frenulum, 
premolar/molar gingiva, tonsils, but can be 
located anywhere in the oral cavity. Often 
ulcerated mass, osteolysis and highly aggressive 
behavior.  

Squamous cell carcinoma 
cat 

• Diagnosis: histopathology; trabecules of epithelial 
cells with abrupt keratinization (keratin pearl 
formation), with anisokaryosis and anisocytosis, 
high mitotic activity. Often extensive secundary 
inflammation.  

• Biological behavior: highly aggressive and 
destructive; osteolysis; metastasis to regional 
lymph nodes and occasionally lungs.  

Overview of non-odontogenic tumor types

Nadine Meertens
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Squamous cell carcinoma 

© Anicura DZH Zeeuws-Vlaanderen © Anicura DZH Zeeuws-Vlaanderen 

Squamous cell carcinoma 

© E. v.d. Kamp, Waalwijk © Anicura DZH Zeeuws-Vlaanderen 

Squamous cell carcinoma 
dog 

• Often older dogs (average 9 years, range 1.2-14 years); 
larger breeds more often than small breeds; papillary 
squamous cell carcinoma also occurs in very young dogs 

• Often gingiva, lips, tongue, palate, pharynx. Tonsillar 
squamous cell carcinomas appears linked to 
environmental pollution and occurs less frequently 
nowadays. Cause unknown; intraoral radiation therapy 
may rarely predispose to neoplasm development 

• Invasive (bone invasion in 70% of cases at diagnosis); 
slow to metastasize (<15% having detectable nodal 
metastasis and  <5% detectable lung metastasis at 
diagnosis).  

 

Squamous cell carcinoma 
dog 

© Anicura DZH Zeeuws-Vlaanderen 

© Anicura DZH Zeeuws-Vlaanderen 

Squamous cell carcinoma 
dog 

© Anicura DZH Zeeuws-Vlaanderen 

© Anicura DZH Zeeuws-Vlaanderen 

© Anicura DZH Zeeuws-Vlaanderen 

Squamous cell carcinoma, dog 

© DGC Korte Akkeren, Gouda © DGC Korte Akkeren, Gouda 
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Squamous cell carcinoma 

en hoornparelvorming (abrupte 
keratinisatie) 

Infiltratief groeiende trabekels 
epitheliale cellen met forse 
anisokaryose,  

Papillary squamous cell carcinoma 

• Only in dogs; mainly in oral 
cavity.  

• Occurs in very young animals 
(2-8 months old) and older dogs 
(more than 6 years). 

• Gross appearance variable; can 
resemble to a papilloma; can be 
cystic. 

• Locally aggressive with 
osteolysis, but metastasis not 
described. 

• Good reaction to radiation 
therapy 

© Anicura DZH Zeeuws-Vlaanderen 

Papillary squamous cell carcinoma 

© Anicura DZH Zeeuws-Vlaanderen © Anicura DZH Zeeuws-Vlaanderen 

Papillary SCC dog histopath 
 

Papillary SCC 
Diagnostic challenge 

The deep part of the mass is necessary for the 
diagnosis, with underlying tissue to enable visualization 
of infiltrative growth! 
The superficial part is morphologically consistent with a 
squamous papilloma.  

Melanoma 

• Most malignant tumor of the oral cavity in the dog. Infiltrative 
growth, osteolysis, recurrence and metastasis to lungs, lymph 
nodes and other tissues.  

• Certain dog breeds predisposed (Chow-Chow, black Cocker 
spaniel, German Shepherd dog, Boston terrier, labrador 
retriever); rare in cats.  

• Histopathological diagnosis can be problematic even with 
immunohistochemical stains. 

• See melanoma lectures! 
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Melanoma 

© Anicura DZH Zeeuws-Vlaanderen © Anicura DZH Zeeuws-Vlaanderen 

Melanoma 

© Anicura DZH Zeeuws-Vlaanderen © Anicura DZH Zeeuws-Vlaanderen 

Fibrosarcoma 

© Anicura DZH Zeeuws-Vlaanderen © Anicura DZH Zeeuws-Vlaanderen 

Fibrosarcoma 

© G. Polton, NDSR, UK © Anicura DZH Zeeuws-Vlaanderen 

© G. Polton, NDSR, UK 

Fibrosarcoma 

• Dog: 15-25% of oral malignant tumors. Large breeds 
predisposed and often 4-5 years old. Small breeds often 
older (average 8 years).  

• Cat: 13% van malignant (? Checken) neoplasia.  
• Diagnosis: spindle-shape mesenchymal cells, often high 

mitotic index (up to 5 per HPF), with formation of collagen. 
If no collagen formation: undifferentiated spindle sarcoma  
 

Histologically benign, clinically 
malignant fibrosarcoma (High-low 
fibrosarcoma) 

• Dogs; often middle-aged 
• Occurs in maxilla and 

mandibula.  
• Very aggressive and destructive 

biological behavior, generally 
rapid progression 

• Crucial for the diagnosis: 
representative biopsies. Danger 
of underdiagnosis as the 
lesions resemble a benign 
reactive lesion! 

 
• Confirmation of 

infiltrative/destructive growth (CT, 
MRI) needed in addition to the 
histopathological examination, to 
establish the diagnosis 
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Osteosarcoma 

• Large and medium dog breeds! Rare in cats  
• Mandibular (7 mth average survival) have a 

slightly better prognosis compared to maxillary 
osteosarcomas (5 mth average survival) 

• Osteolysis! Aspecific macroscopical aspect.  
• Biological behavior: infiltrative and destructive 

growth. 
 

Osteosarcoma: histological 
subtypes 

• Osteoblastic 
• Chondroblastic 
• Fibroblastic 
• Telangiectatic 
• Poorly differentiated 

 
• Grading: shows very high interobserver variability (Vet. 

Path.  

Osteosarcoma 

• Axial osteosarcomas (oral 
cavity) have a better 
prognosis than 
appendicular 
osteosarcomas; later 
metastasis 

• Oral cavity OSA form 
approximately 10% of the 
osteosarcomas.  

© Anicura DZH Zeeuws-Vlaanderen 

Osteosarcoma 

© G. Polton, NDSR, UK 

© G. Polton, NDSR, UK 

© G. Polton, NDSR, UK 

Osteosarcoma 

Osteoblastic and chondroblastic Osteoid produced by the tumor cells 

Lymphoma 

© Anicura DZH Zeeuws-Vlaanderen 

© Anicura DZH Zeeuws-Vlaanderen 
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Lymphoma 

© Anicura DZH Zeeuws-Vlaanderen © Anicura DZH Zeeuws-Vlaanderen 

Lymphoma 

• © DGC Korte Akkeren, Gouda 

Lymphoma 

Voorbeeld: large cell B-
cell lymphoma van de 
tonsil, hond 

• In the gingiva: often 
epitheliotropic T-cell 
lymphoma 

• In the tonsil: often B-cell 
lymphoma 

• Typing according to the 
WHO classification 

Mast cell tumor 

Mainly found in 
lips and cheek, 
tongue 
 

© Anicura DZH Zeeuws-Vlaanderen 

Mast cell tumor 

• Mast cell granules 
stain positively in 
metachromatic 
stains (toluidine 
blue, Ziehl-
Neelsen), however 
the mast cells of 
mucosal surfaces 
tend to stain less 
well compared to 
the cutaneous mast 
cells.  

• Cats have quite 
many mast cells in 
the oral mucosa. 

Haemangiosarcoma 

Irregular vascular spaces lined by pleiomorphic cells. Many mitoses (arrows), 
cellular atypia.  
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Neurofibrosarcoma (malignant 
peripheral nerve sheath tumor) 

Whorling around collagen fibers Short bundles and storiform 
patterns; small nuclei 

Feline sarcoid 

• Often young cats, on average 12 months of age, to 5 
years old, male animals predisposed. Farm cats and 
cats in rural areas (contact with cattle). Feline 
sarcoid-associated papillomavirus 
(Deltapapillomavirus) can be shown by PCR in most 
lesions.  

• Clinically: nodule/nodules up to 2 cm in diameter; 
philtrum, nose, upper lip, oral, more than legs, tail, 
pinna.  

Feline sarcoid 

• Diagnosis: histopathology; low-grade spindle 
sarcoma with epithelial hyperplasia and formation 
of deep rete pegs; morphology similar to equine 
sarcoid.  

• Biological behavior: infiltrative behavior; often 
recurrence. Slow growth, but can be more 
aggressive in case of recurrence. No metastasis.   
 

Feline sarcoid 

© J. Segers, Roosendaal  

© J. Segers, Roosendaal  

Feline sarcoid 

© DGC Korte Akkeren, Gouda 

Cat, 7 mnd 

Feline sarcoid 

Foto’s: courtesy of Drs L. Cairns, C. Speedy, R. Last, South Africa 
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Feline sarcoid 

© Dr R. Last, South Africa 

Bengal tiger 

Lioness 

© Dr R. Last, South Africa 

Feline sarcoid 

Epithelial hyperplasia with deep 
rete pegs 

Fibroblasts vertically oriented to the 
basement membrane of the epithelium 

Salivary gland adenocarcinoma 

• Most salivary gland tumors in the dog (80%) and the cat 
(85%) are malignant  

• Due to the presence of minor salivary glands throughout 
the oral cavity, they can be present anywhere: lips, buccal, 
gingiva, palate, pharyngeal, not only in the major salivary 
glands  

• Morphological subtyping: not yet link with prognosis  
• Biological behavior: infiltrative growth; metastasis 

possible.  

Salivary gland adenocarcinoma 

© S. Minnema, Dierenarts Deventer © S. Minnema, Dierenarts Deventer 

Adenocarcinoom van de speekselklier 2. Non-odontogenic benign 
tumors 

• Viral papilloma 
• Plasmacellular tumors 
• Histiocytoma (lip) 
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Papilloma/papillomatosis 

© E. v.d. Kamp, Waalwijk 

Papilloma/papillomatosis 

© Eduvet, Veenendaal © Anicura DZH Zeeuws-Vlaanderen 

Papilloma/ oral papillomatosis 
• Canine orale papillomavirus; young dogs. Spontaneous 

regression in 1-2 months. Persistence in immunocompromised 
patients. Transformation to squamous cell carcinoma is 
possible. Cat: rare; flat, plaque-like lesion more than 
papilliferous lesion. Caused by Felis catus (Fca) papillomavirus 
type 1 

• Clinically: early stage papular raised smooth lesion, pale or 
normale mucosal colour, later white-grey cauliflower-like 
masses. Lips, gingiva, buccal mucosa, tongue, palatum, 
pharynx, esophagus.  

• Diagnosis: histopathology. Viral cytopathic effect (koilocytes), 
intracytoplasmic keratin inclusions and occasional basophilic 
intranuclear inclusion bodies in stratum spinosum.  

• Differential diagnosis: papillary squamous cell carcinoma. 
 

Plasmacellular tumors 

© Anicura DZH Zeeuws-Vlaanderen 
© Anicura DZH Zeeuws-Vlaanderen 

Plasmacellular tumors 

• Common in dogs; 20-30% of all canine plasmacytomas 
occur in the oral cavity; on average 9 years old 

• Red, sometimes lobulated mass, especially gingiva and 
lips, appears well-circumscribed; ulceration possible.   

• Locally aggressive behavior 
• Confirmation of the diagnosis by IHC (immunoglobulin 

light chains: kappa, lambda) can be necessary 
 

Any questions? 



60                                                                                                                                   ONCOlogisch Treffen

 

 

Classificatie: intern 
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Oral Squamous Cell Carcinoma in the 
Dog and Cat

Frank J.M. Verstraete
DrMedVet, BVSc, MMedVet, Dipl AVDC, Dipl ECVS, Dipl EVDC, AVDC-ZWD, FF-AVDC-OMFS

Department of Surgical and Radiological Sciences

School of Veterinary Medicine

University of California – Davis

Objectives

• To highlight the differences in clinical 
presentation and biological behavior of oral 
squamous cell carcinoma in the dog and cat

Oral Squamous Cell Carcinoma in the Dog

• 1 of 2 most 
common oral tumor 
types (25-42%)

• Mean age 8.4-9.0 
years

• No breed or sex 
predilection

Oral Squamous Cell Carcinoma in the Dog

Oral Squamous Cell Carcinoma in the Dog Oral Squamous Cell Carcinoma in the Dog

• Metastatic rate low 
(10.0-12.5%)

• 1-year survival (84-
90%)

• Outcome largely 
dependent on 
location and extent

Clinical features

Frank Verstraete
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Papillary Oral Squamous Cell 
Carcinoma in the Dog

Papillary Oral Squamous Cell 
Carcinoma in the Dog

• Long been considered a tumor of young 
dogs
– 75% > 6 years (median 9 years)

• Rostral mandible or maxilla
• Usually infiltrative, but rarely metastatic
• Two types:

– Cavitating / cystic
– Non-cavitating / exophytic

Papillary Oral Squamous Cell 
Carcinoma in the Dog Oral Squamous Cell Carcinoma in the Cat

• Most common oral 
tumor type (61-64%)

• Old cats
• No breed or sex 

predilection
• Metastatic rate higher

Oral Squamous Cell Carcinoma in the Cat

• 1-year survival (10-
43%)

• “Tip-of-the-iceberg” 
– extent clinically 
underestimated

Oral Squamous Cell Carcinoma in the Cat
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Oral Squamous Cell Carcinoma in the Cat Oral Squamous Cell Carcinoma in the Cat

Review of Objectives

• The clinical presentation and biological 
behavior of oral squamous cell carcinoma 
is species-specific
– Dog vs. cat

– Papillary squamous cell carcinoma in the dog
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Oral squamous cell carcinoma: differences between dogs and cats. 
Which medical strategies are possible and when are they indicated? 

 
For oral squamous cell carcinoma (SCC), curative treatment modalities include surgery and 
radiation therapy, or a combination of these. Systemic chemotherapy is indicated in selected 
cases, and before recommending this treatment modality, one must take into consideration the 
toxicity, response rate, and costs. Unfortunately, no standard agent or combination can be 
recommended at the present time. 
It is reasonable to consider the use of chemotherapy for palliation in dogs and cats with 
tonsillar SCC, those with bulky disease and/or metastatic disease and/or when surgery and 
radiation therapy are declined by the owner. Chemotherapy may enhance radiation toxicity; 
therefore, treatment must often balance between the adverse side effects of chemotherapy and 
the benefits of trying to increase response and survival. 
 
Dogs 
In dogs, surgery with or without radiation therapy remains the standard of care for oral non-
tonsillar SCC. Attempts at improving survival in the resectable setting with induction 
chemotherapy have generally failed to improve survival. Chemotherapy may be considered in 
the case of unresectable and/or metastatic SCC. 
Three drugs have been tested in dogs: piroxicam, carboplatin and cisplatin. Piroxicam has 
some promise against oral SCC, with a reported response rate of 17%. The response rate is 
higher when piroxicam is combined to a platinum agent (>50%); however, renal toxicity 
remains a major problem. Furthermore, both “partial” and “complete” responses are usually 
temporary and are not synonymous with cure. 
There are only anecdotal reports regarding the use of metronomic therapy for the treatment of 
canine oral SCC, and further studies need to be undertaken to evaluate its efficacy, either as 
primary treatment or in the adjuvant setting. 
 
Cats 
Despite advances in the understanding of the biology and pathogenesis of feline oral SCC, 
and despite improvements in imaging modalities, the disease remains a difficult management 
problem and is basically incurable. 
Systemic chemotherapy has not led to improved locoregional control or survival. Piroxicam 
does not appear to have antitumor effect in .feline oral SCC, and unfortunately there are no 
effective drugs to be used as single agents. 
Recently, toceranib, a tyrosine-kinase inhibitor, has been used off-label in cats with oral SCC. 
Toceranib was well tolerated and prolonged survival to 123 days if combined to NSAIDS. 
Prospective studies are warranted to asses efficacy. 
There is enhanced activity when chemotherapy is given either concurrently with or after 
radiotherapy. Local control is improved and may benefit cats with extensive locoregional 
disease that are not candidates for surgery.  

            
            

            
          

          
          

             
           

           
 
 

Which medical strategies are possible

& when they are indicated

Laura Marconato
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The theoretical mechanisms of synergy include the following: inhibition of repair of 
radiotherapy-induced DNA damage; decrease in tumor cell repopulation during a course of 
fractionated radiotherapy; eradication of tumor cell clones that have resistance to one 
modality of treatment; possible cell-cycle synchronization; increase in tumor reoxygenation 
and radiosensitivity; and sterilization of micrometastases outside the radiation field. 
Concurrent chemo-radiotherapy has generally employed only single agents with radiotherapy. 
Drugs used in combination with radiation therapy that have shown some effect are 
mitoxantrone, carboplatin and bleomycin. Because of potential substantial toxicity using this 
combined approach, no particular agents have become the gold standard approach. 
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Histologically Low-grade Biologically 
High-grade Fibrosarcoma in Dogs

Additional Clinical Aspects

Frank J.M. Verstraete
DrMedVet, BVSc, MMedVet, Dipl AVDC, Dipl ECVS, Dipl EVDC, AVDC-ZWD, FF-AVDC-OMFS

Department of Surgical and Radiological Sciences

School of Veterinary Medicine

University of California – Davis

Objectives

• To provide addition clinical information on 
histologically low-grade biologically high-grade 
fibrosarcoma

Histologically Low-grade Biologically 
High-grade Fibrosarcoma

• Distinct entity in the dog
• Large breeds - golden retriever - 52%
• Rostral maxilla > mandible
• 3-13 years (median 8 years)
• Rapidly enlarging swelling of the jaw, covered by intact 

epithelium
• Bone involvement – 72%
• Pulmonary metastasis – 12%
• Regional lymph node metastasis – 20%
Ciekot PA, Powers BE, Withrow SJ, et al.. Histologically low-grade, yet biologically high-grade, fibrosarcomas of the mandible and 
maxilla in dogs: 25 cases (1982-1991). J Am Vet Med Assoc 1994;204(4):610-5.

Histologically Low-grade Biologically 
High-grade Fibrosarcoma

Histologically Low-grade Biologically 
High-grade Fibrosarcoma

• Often misdiagnosed –
treatment delayed

• Wide excision 
indicated (20-mm 
margin)

• Many inoperable at 
time of presentation

Review of Objectives

• Histologically low-grade biologically high-
grade fibrosarcoma is a distinct entity that 
is occasionally seen and that should be 
recognized

• Published in 1994 … little progress since

HiLo oral fibrosarcoma:

a wolf in sheep clothes

Frank Verstraete & Nadine Meertens



86                                                                                                                                   ONCOlogisch Treffen

High-low oral fibrosarcoma
A wolf in sheep’s clothes

Nadine Meertens, veterinary pathologist
DVM, Dr.med.vet., dipl. ECVP

Classical (high grade) fibrosarcoma

• High nucleus-cytoplasmic ratio, large nuclei and distinct nucleoli
• Variation in nuclear size and shape
• High mitotic activity

Cellular characteristics of malignancy!

Histologically benign, biological malignant
fibrosarcoma (high-low fibrosarcoma) 

Perivasculair betoonde 
lymfoplasmacellulaire ontsteking

Goed gedifferentieerde fibroblastaire 
cellen; vorming van veel collageen

• Bland, inconspicuous cells forming broad bundles; fibroblasts of normal appearance
• Small nuclei, no anisokaryosis or anisocytosis, no distinct nucleoli
• Mitoses ± absent (less than 1 mitotic figure in 10 high power fields)
• Perivascular mainly lymphocytic inflammation can be present

No cellular characteristics of malignancy;
Appearance of reactive fibroblasts !!

G1

High-low fibrosarcoma

• Dogs; often middle-aged
• Occurs in maxilla and

mandibula. 
• Very aggressive and destructive

biological behavior, generally
rapid progression

• Crucial for the diagnosis: 
representative biopsies. Danger
of underdiagnosis as the 
lesions resemble a benign
reactive lesion!

• Confirmation of 
infiltrative/destructive growth (CT, 
MRI) needed in addition to the 
histopathological examination, to
establish the diagnosis

Case 1

Histologically benign, biological malignant
fibrosarcoma (high-low fibrosarcomas) Case 2

Stabyhoun, male, 8 years

© DGC Korte Akkeren, Gouda

© DGC Korte Akkeren, Gouda
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Case 2

© DGC Korte Akkeren, Gouda

Case 2

Greyhound, 5 y.
Exophthalmus; mass in maxilla
causing facial distortion

© G. Polton, NDSR, UK

Case 3 © G. Polton, NDSR, UK

How can we recognize the wolf?

• Clinicopathological correlation!

• Pathologist should be easily
contacted if the clinical findings do 
not match with the histopathological
diagnosis

• A good relationship of the clinician
and pathologist helps!

• Experience of the pathologist with
oral pathology is important

• In some occasions, rebiopsy will give
more information. 

Thank you for your attention
Questions?
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Professionele gebitsreiniging

1

Gebitsverzorging huisdiereigenaar 

2

•  Dagelijks tandenpoetsen: is de gouden 
standaard maar vereist een zeer 
gemotiveerde huisdiereigenaar 

•  Mondspoelvloeistof: zoals Vet Aquadent 
of Hexarinse, is een eenvoudige manier  
om tandplak en tandsteen te verminderen

•  Kauwstrips: verwijdert tandplak, 
stimuleert de speekselproductie, 
belangrijk voor een gezond gebit

Het belang van
regelmatige   
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Canine oral malignant melanoma: can we turn it into a chronic disease with a 
multimodal treatment approach? 

 
Biological behavior 

 
In dogs, oral malignant melanoma has historically been considered an extremely aggressive 
tumor with a high degree of local invasiveness and high metastatic propensity (first to the 
regional lymph nodes, then to the lungs and other distant sites, including the central nervous 
system), and is comparable to the human counterpart. While loco-regional tumor control can 
be achieved by means of surgery with or without radiation therapy, the high metastatic 
potential hinders long-term control, ultimately leading to death. 
While this is true for the majority of oral melanomas, many studies have shown different 
growth rates and prognosis among dogs, confirming that there are separate entities with their 
own biological behavior. As a consequence, the biologic behavior of oral melanoma is not 
always easily predictable. Some of the factors that dictate the biologic behavior of oral 
melanomas include anatomic site, tumor size, clinical stage, histologic parameters and 
immunohistochemical markers.  
 
Site. Not every oral malignant melanoma actually behaves as a malignant tumor. Lip and 
tongue melanomas tend to behave less aggressively than melanomas arising in other oral 
locations, and priority must be given to local control. Additionally, dogs with nonrostral 
mandibular and maxillary melanomas do more poorly than dogs with melanoma in rostral 
locations.  
 
Primary tumor size. Dogs with smaller (T1; <2 cm) melanomas do significantly better than 
dogs with bigger tumors (T2; 2-4 cm or T3; >4 cm).  
 
Clinical stage. Regional lymph nodes should always be assessed during the initial staging 
work-up, regardless of lymph node size, as the nodal status has prognostic and therapeutic 
implications. Approximately 40% of dogs with normal-sized regional lymph nodes have 
microscopic evidence of metastatic disease. Dogs with stage IV disease have a poor 
prognosis, as no effective treatments are available to treat distant metastatic disease. 
 
Histologic and immunohistochemical parameters. Among many different histologic criteria, 
nuclear atypia and mitotic index accurately predict the overall behavior, even though both 
parameters may have some interobserver variation. Immunohistochemical labeling may 
overcome interobserver variation and may be more objective than descriptive histology. 
Regardless of the clinical stage, a threshold for Ki67 above 19.5 predicted melanoma-related 
death by 1-year post diagnosis, and may therefore be considered as a negative prognostic 
factor. 
 
When it comes to base clinical decisions, all prognostic variables (clinical, histological and 
immunohistochemical) should be considered in concert to obtain broader information on the 
biological behavior. 
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Biological behavior

Laura Marconato
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Oral melanomas 
Diagnosis and the role of immunohistochemistry 

Prognostic factors 

Nadine Meertens, veterinary pathologist 
DVM, Dr.med.vet., dipl. ECVP 

© Anicura DZH Zeeuws-Vlaanderen © Anicura DZH Zeeuws-Vlaanderen 

© Anicura DZH Zeeuws-Vlaanderen 
© Anicura DZH Zeeuws-Vlaanderen © Anicura DZH Zeeuws-Vlaanderen 

Histopathology 
 
Spindloid morphological subtype 

S100 immunohistochemistry 

Histopathology 
 
Epithelioid morphological subtype 

Prognostic indicators

& the role of immunohistochemistry

Nadine Meertens
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Histopathology 
 
Other: signet ring cell type 

The histological subtype 
(epithelioid, spindloid, 
mixed) is NOT correlated 
with the biological 
behaviour. 

 
 

 

Junctional activity; tumor cells form 
nests in the epithelium. 
Pigmentation of the cells is variable 

Tumor cells may be 
scattered at a distance 
from the primary tumor, 
making complete removal 
difficult.  

After bleaching protocol  
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• Many melanomas have some areas with pigmentation 
enabling a diagnosis without the use of additional 
immunohistochemistry  

• For the diagnosis of completely amelanotic tumors 
immunohistochemistry is necessary (most commonly used 
MelanA, S100) 

• But: there is no absolutely reliable single stain for all cases of 
suspected amelanotic melanoma.  

Melanoma; diagnostic challenge 

Smedley RC, Lamoureux J, Sledge DG, Kiupel M, Immunohistochemical diagnosis of canine oral amelanotic melanocytic 
neoplasms, Veterinary Pathology 48(1) 32-40, 2011 

Immunohistochemistry 

• Highly sensitive (more than 80%) and 100% 
specific: Melan-A, PNL-2 

• Highly sensitive, less specific: S-100, MiTF 
• 100% specific but low sensitivity: HMB-45, 

tyrosinase, tyrosine hydroxylase 
• Melanocytic neoplasm immunodiagnostic cocktail 

containing Melan-A, PNL-2, TRP-1, TRP-2: 
sensitivity 93.6%, specificity 100%. 46 from 49 
tumors positive; the 3 negative amelanotic 
melanomas were of spindle cell type.  

 
 
 

Immunohistochemistry Why not use PNL-2 or the IHC cocktail?  

Costs of 
histopathological 
examination for the 
diagnosis 

Costs of 
surgery and 
additional 
therapy 

Melanoma:  
Prognostic factors 

qSize of the tumor 
qSublocalisation  
qStage 
qAbsence of osteolysis 
qRecurrence after treatment 
qMitotic activity (≥4 per 10 HPF) 
qKi-67 index 
qnuclear atypia 

Any questions? 
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Classificatie: intern 
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Randi Drees
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Canine Oral Malignant Melanoma
Surgical Aspects

Frank J.M. Verstraete
DrMedVet, BVSc, MMedVet, Dipl AVDC, Dipl ECVS, Dipl EVDC, AVDC-ZWD, FF-AVDC-OMFS

Department of Surgical and Radiological Sciences

School of Veterinary Medicine

University of California – Davis

Objectives

• To review the surgical aspects of canine oral 
malignant melanoma

Canine Oral Malignant Melanoma

• OMM of the 
mucous membrane 
of the lip better 
prognosis than 
gingiva
– Largely dependent 

on cell 
differentiation

Schultheiss PC. Histologic features and clinical outcomes of melanomas of lip, haired skin, and nail bed locations of dogs. J Vet Diagn
Invest 2006;18(4):422-5. 
Esplin DG. Survival of dogs following surgical excision of histologically well-differentiated melanocytic neoplasms of the mucous 
membranes of the lips and oral cavity. Vet Pathol 2008;45(6):889-96.

Canine Oral Malignant Melanoma

• Better prognosis:
– OMM smaller than 8 

cm3

– Rostral mandible / 
caudal maxilla

– Mitotic index < 3

• Wide excision (15-mm 
margin)

Hahn KA, DeNicola DB, Richardson RC, et al.. Canine oral malignant melanoma: Prognostic utility of an alternative staging system. J 
Small Anim Pract 1994;35(5):251-6.

Canine Oral Malignant Melanoma Canine Oral Malignant Melanoma

• Mean survival time:
– Stage 1 (< 2 cm): 511 

days
– Stage 2 (2-4 cm): 160 

days
– Stage 3 (> 4 cm, ln.): 

168 days

• One-year survival 35% 
Local recurrence 25%  

MacEwen EG, Patnaik AK, Harvey HJ, et al.. Canine oral melanoma: comparison of surgery versus surgery plus Corynebacterium
parvum. Cancer Invest 1986;4(5):397-402.

Surgery, size does matter

Frank Verstraete
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Wide Excision of Lip Tumors Wide Excision of Lip Tumors

Surgery for Local Cure Review of Objectives

• Canine oral malignant melanoma is an indication 
for wide excision

• Outcome is variable and depends on:
– Location
– Size
– Stage
– Mitotic index
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Radiation therapy results 

Jérôme Benoît

(See also page 67 - 78)
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Canine oral malignant melanoma: can we turn it into a chronic disease with a 
multimodal treatment approach? 

 
Chemo, vaccines, and other possible treatments 

 
Advanced melanoma represents one of the most treatment-refractory malignancies and its 
treatment remains unsatisfactory. Despite decades of research, there have been no new drugs 
advisable for use in canine melanoma, and a consensus on a standard first-line treatment has 
yet to be established.  
The median survival for dogs with surgically resected stage II-III oral melanoma is only 3–12 
months with an estimated 1-year survival rate of approximately 20%. Unfortunately, these 
survival figures have not changed in more than a decade of clinical studies, mostly due to the 
unsatisfactory efficacy of systemic chemotherapy, and even to newer treatment options. 
Equally important, the role of new treatment modalities (e.g. immunotherapy) in influencing 
outcome of melanoma trials has been conflicting, and promising results of single-institution 
studies have repeatedly failed to survive the scrutiny of subsequent studies. Therefore, loco-
regional therapy with palliative intent remains the current mainstay of treatment.  
 
Systemic treatment of canine malignant melanoma remains suboptimal, with little evidence 
that chemotherapy improves survival time. Response rates to platinum compounds have 
traditionally been no better than 18% to 28%. Furthermore, complete responses are rare and 
short in duration (3 to 5 months). Overall, the reported long-term survival rate of canine 
melanoma is not encouraging due to its chemo-resistance and rapid metastasis. Furthermore, 
platinum compounds may cause renal and gastrointestinal toxicity, more over if used in 
combination with piroxicam, and are generally reserved for dogs with good organ function. 
Similarly, if used in the adjuvant post-operative or post-radiation setting, chemotherapy did 
not significantly delay the onset of distant metastases. 
More recently, the drug temozolomide prolonged time to progression in dogs with melanoma 
undergoing radiation therapy compared to dogs receiving radiation therapy only; however, 
survival time was not significantly different among groups. 
 
Immunotherapy targeting the melanoma differentiation antigen tyrosinase (Oncept) has been 
explored as a strategy for the systemic treatment of canine melanoma, with contradictory 
results and, more importantly, with a lack of FDA-standard randomized clinical trials. The 
Oncept vaccine consists of DNA encoding the gene for the human melanocyte 
tyrosinase.  When administered to dogs, the vaccine triggers the canine immune system to 
mount an immune response against the human tyrosinase protein.  The human tyrosinase 
protein is very similar to the dog tyrosinase protein, therefore the immune response triggered 
by the vaccine cross-reacts with the dog tyrosinase protein, which is highly expressed in the 
canine melanoma tumor cells, ultimately leading to tumor cell death. 
The combination of surgery with or without RT and the Oncept vaccine initially showed 
promise as superior to loco-regional treatment alone in the treatment of stage II-III canine 
MM, until more recent studies revealed equivalent survival. 
More recently, a therapeutic vaccine consisting of DNA of hCSPG4 (human chondroitin 
sulfate proteoglycan-4) was administered to dogs with stage II-III oral melanoma after 
surgery, if the tumor cells tested positive for hCSPG4. After intramuscular injection, the dogs 
underwent electroporation at the site of injection. Disease-free interval and overall survival 
were significantly longer in vaccinated versus unvaccinated dogs. 
 
An intriguing and rare radiation-induced phenomenon that has been documented in human 
patients with immunogenic tumors, including malignant melanoma, is called the abscopal 

Chemo, vaccins & other possible treatments

Laura Marconato
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effect. The abscopal effect can be broadly defined as the ability of localized radiation to 
trigger systemic antitumor effects and control unirradiated metastatic tumor burden. 
One hypothesis is that the abscopal effect results from the creation of an in situ anticancer 
vaccine from irradiated tumor cells, with destroyed malignant cells' antigens being freed as 
tumor cells break up, making them more apparent to the immune system. Critical mediators 
are dendritic cells, T regulatory cells, and suppressor cells. 
While radiation therapy alone may be insufficient to induce a robust antitumor effect, the 
addition of immunotherapy may amplify the radiation-induced immune response sufficiently 
to elicit an abscopal effect. 
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Comparative Oncology 

  
Canine Oral Melanoma & Feline Oral Squamous Cell Carcinoma as a model for human 

medicine 
 
Head and neck cancer is the sixth most common cancer in human beings and is responsible 
for almost 200,000 deaths around the world each year, with SCC being associated with the 
highest mortality rate. Advanced (stages III and IV) or recurrent head and neck SCC are 
treated by a multidisciplinary therapeutic approach, which coordinates surgery, radiation 
therapy, chemotherapy and molecular-targeted therapy to improve the final treatment 
outcome. Nevertheless, these treatments usually have major impacts on the patient’s ability to 
speak, swallow, masticate and, depending on the surgical extension, may also cause 
disfigurement. Disappointingly, although progress has been made in understanding cancer 
biology, the 5-year survival rate of patients with head and neck SCC has not been improved in 
more than 30 years. 
Over the last decade, comparative oncology has gained attention, providing a unique 
opportunity to conduct animal studies on cancer biology, molecular pathways and response to 
new treatments, possibly being relevant for human cancer also. Indeed, many tumors 
spontaneously occurring in dogs and cats are biologically similar to those affecting people, 
therefore pets have been proposed as natural models of cancer.  
Clinical trials recruiting pets with cancer for research purposes offer several potential 
advantages. Due to improved vaccination programs, better nutrition and more advanced 
diagnostic techniques and treatment options, nowadays dogs and cats live longer, allowing 
them to experience health challenges typically occurring in older animals, including cancer. 
Indeed, cancer incidence in dogs and cats has increased in recent years, allowing a fast 
collection of data and conduction of statistically significant studies in short periods of time. 
Additionally, because pets have a physiologically shorter life-span when compared to people, 
the latency period between exposure to a potential carcinogenic substance and cancer 
development is shorter. 
Because lifecycle is shorter in pets, clinical trials on new treatment modalities are completed 
more rapidly, allowing to assess efficacy in a more restricted time window compared with the 
analogue human trials. The rapid schedule provides the opportunity to integrate the pertinent 
findings on animals within human trials, thereby acting as a bridge to the clinical application.  
 
New treatment approaches may be used in pets before their evaluation in human patients with 
the same type of cancer. Indeed, when considering feline SCC, due to the fact that there is no 
gold standard for its treatment, cat owners may have the opportunity to enroll their cats in new 
clinical trials earlier in the disease course as compared with human patients suffering from the 
same disease, who are typically initially treated with conventional therapies and, only after 
failure, may be asked to participate to novel experimental trials.  
Indeed, concerning SCC, there are many shared features between the feline and human 
species, including pathology, biological and clinical aggressiveness, outcome and resistance 
to treatment, rendering the cat a unique natural model for the human disease. 
It has been recently shown that about 70% of feline SCC overexpress EGFR, thereby showing 
analogies to the human counterpart. EGFR overexpression is felt to be responsible for 
increased cellular proliferation, decreased apoptosis, increased angiogenesis, and increased 
metastatic rate. One strategy for targeting EGFR includes the administration of the so-called 
small molecules, which selectively inhibit intracellular EGFR tyrosine kinase. Activity has 
been shown against human recurrent or refractory head and neck cancer, either alone or 
combined with radiation therapy. 

Canine Oral Melanoma & Feline Oral Squamous Cell

Carcinoma as a model for human medicine

Laura Marconato
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Given the analogies between human and feline SCC, and the progress achieved in the field of 
small molecule inhibitors in veterinary medicine, trials combining EGFR inhibitors with 
standard chemotherapy and radiation therapy will undoubtedly be pursued in the near future.  
 
Oral melanomas are rare in human beings, representing <5% of all melanomas, whereby UV 
exposure does not represent a risk factor. Although oral lesions may occasionally appear to be 
caused by metastasis from skin lesions, the vast majority arises directly from oral mucous 
membranes. Melanomas most commonly involve the hard palate, the maxillary gingiva, 
followed by mandibular gingiva.  
The clinical course is variable, ranging from a rapid to a remarkably protracted course (in situ 
lesions), lasting as long as 10 years. Human patients with oral melanoma have a poor 
prognosis, being attributable to the advanced nature of the disease at the time of diagnosis, the 
occult locations melanomas develop in, and to the biologic propensity for spread and field 
cancerization. Surgery remains the primary treatment modality, and radiation and/or 
chemotherapy may serve as adjuvant therapies. In the case of metastatic or unresectable 
melanoma patients, the standard of care includes immunomodulating modalities such as anti-
PD-1 drugs (nivolumab, pembrolizumab) and anti-CTLA-4 antibody ipilimumab. Moreover, 
latest clinical data suggest that treatment with immunotherapy can be also favorable in the 
adjuvant setting. 
Although incompletely outlined, the genetic profile of canine malignant melanoma has 
revealed similarities with the human sun-shielded counterpart. The mitogen-activated protein 
kinase (MAPK) and phosphoinositide 3-kinase (PI3K) pathways were found frequently 
activated in dogs, conversely activating mutations in BRAF, NRAS and c-kit (that are 
frequent in UV-induced human melanomas) were scarcely identified. Of note, mucosal 
melanomas in human beings are characterized by a lack of BRAF, N/H/K-RAS, or NF1 
mutations, which are referred to as the triple wild-type subtype. Contemporary study of canine 
melanoma may serve the purpose to investigate targeted therapies, combinations of drugs and 
alternate dosing strategies, as well as exploring treatment paradigms such as immunotherapy. 
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Preparation of the Oral Cavity for 
Surgery or Radiation Treatment

Frank J.M. Verstraete
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Department of Surgical and Radiological Sciences

School of Veterinary Medicine

University of California – Davis

Objectives

• To discuss the recommended preparation of the 
oral cavity for surgery or radiation treatment

• Dental treatment is an essential part of oral 
tumor management

Correct Diagnosis of Oral Tumors

• Clinical staging (TNM 
system) - extent of the 
disease

• Biopsy and 
histopathologic 
examination – nature 
of the disease

Clinical Staging and Biopsy 
Session

• Combined with 
periodontal treatment 
in order to obtain a 
cleaner surgical field

• Also indicated prior to 
radiation treatment

Teeth in the Tumor

• Not extracted if wide 
excision is planned

• May be extracted 
prior to radiation 
treatment

Dental Treatment Prior to Radiation Treatment

• To prevent:
– Mucositis
– Dental complications
– Osteoradionecrosis

The rules of thumb

Frank Verstraete
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Dental Treatment Prior to Radiation Treatment

• Full-mouth radiographs 
and charting

• Periodontal treatment
• Teeth affected by 

periodontal or endodontal
disease in field of 
radiation extracted

• 2-week healing prior to 
radiation recommended

Dental Treatment During Radiation Treatment

• Daily antiseptic 
oral rinses

• Chlorhexidine
– Gluconate vs.

diacetate
– 0.05% - 0.12% -

0.20%
– Non-alcohol containing 

solution

Review of Objectives

• The oral cavity must be prepared for surgery or 
radiation treatment

• Dental treatment is an essential part of oral 
tumor management
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Teamwork with the surgeon and post-op team

Randi Drees
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Histologically Low-grade Biologically 
High-grade Fibrosarcoma in Dogs

Additional Clinical Aspects

Frank J.M. Verstraete
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School of Veterinary Medicine
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Objectives

• To provide addition clinical information on 
histologically low-grade biologically high-grade 
fibrosarcoma

Histologically Low-grade Biologically 
High-grade Fibrosarcoma

• Distinct entity in the dog
• Large breeds - golden retriever - 52%
• Rostral maxilla > mandible
• 3-13 years (median 8 years)
• Rapidly enlarging swelling of the jaw, covered by intact 

epithelium
• Bone involvement – 72%
• Pulmonary metastasis – 12%
• Regional lymph node metastasis – 20%
Ciekot PA, Powers BE, Withrow SJ, et al.. Histologically low-grade, yet biologically high-grade, fibrosarcomas of the mandible and 
maxilla in dogs: 25 cases (1982-1991). J Am Vet Med Assoc 1994;204(4):610-5.

Histologically Low-grade Biologically 
High-grade Fibrosarcoma

# 41-87-25

Histologically Low-grade Biologically 
High-grade Fibrosarcoma

# 41-87-25

Histologically Low-grade Biologically 
High-grade Fibrosarcoma

• Often misdiagnosed –
treatment delayed

• Wide excision 
indicated (20-mm 
margin)

• Many inoperable at 
time of presentation

# 35-09-77

To cut & to close,

teamwork with your imager and post-op team

Frank Verstraete
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Histologically Low-grade Biologically 
High-grade Fibrosarcoma

• Recurrence / persistence

# 39-53-94

Review of Objectives

• Histologically low-grade biologically high-
grade fibrosarcoma is a distinct entity that 
is occasionally seen and that should be 
recognized

• Published in 1994 … little progress since
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Trimming methods and margin evaluation 

Nadine Meertens, veterinary pathologist 
DVM, Dr.med.vet., dipl. ECVP 

How to transfer the information about a tumor to 
your pathologist?  
 

Relevant information on the histopathology form 

Enables a better 
orientation and 
visualisation of the 
lesions for the pathologist 

• Species, age, breed 
• Localisation in the oral cavity  
• Mass/diffuse 
• Size 
• Radiologic features 

(osteolysis, contours, 
aspect) 

• Specific questions 
• Completely removed? 

(incision vs excision biopsy) 
 
 

Garry Larson, The Far Side 

Relevant information on the histopathology form 
Orientation and nomenclature 

From Niemiec, Small animal dental, 
oral and maxillofacial disease, A 
color atlas, Manson Publishing, 
2010 

Trimming methods & Margin evaluation

Nadine Meertens
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Take a picture 
 

© De Ottenhorst, Terneuzen 

Orientation of the specimen 

Use a suture or ink to signal 
critical margins 

• Davidson Marking System 
• Klinipath, Duiven 

 

Orientation of the specimen 
Use surgical ink to signal 
critical margins 

• Use by clinician on non-fixed tissue  
• Use by pathologist after fixation.  
• Different colors available 

Help with orientation- other 

• Identify margin of concern with a suture 
• Identify different small masses with different numbers of 

sutures to indicate the location of the different masses to the 
pathologist (useful in epulides!) 

• Put them in separate vials (small specimens can fall apart, 
especially if the tissue is friable/necrotic) 

Help with orientation- other 

• Always at least 10 parts of buffered formaline solution to 1 
part of tissue! No narrow-neck vials as the tissue gets rigid 
due to fixation…) 
 

• Small, friable biopsies: fill up the container without leaving air 
(bubble can cause falling apart of tissue during transport) 
 

• Indicate possible infiltrative growth to/into a certain 
compartment on CT/MRI/Rx (mandibular canal) so this area 
can be examined  

1. Cross-sectioning (radial method) 
 

• Advantage: overview, macroscopic information about the 
mass/well or poorly circumscribed 

• Disadvantage: information limited to 1 cross-section plane; 
the specimens are often too small to be cut a second time in 
quarter sections. Therefore, parallel slicing is often preferred.  

• The cross-section plane should be chosen where the distance 
to the surgical margins is the smallest. 

Trimming methods 
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1. Cross-sectioning 
 
 
 

Trimming methods 

1. Cross-sectioning 

Trimming methods 

From: Surgical Pathology of Tumors of Domestic Animals, Vol. 1: Epithelial Tumors of the Skin, Goldschmitt MH, Munday 
JS, Scruggs JL, Klopfleisch R, Publ. By the Davis-Thompson DVM Foundation, 3rd ed.  

2. Parallel slicing  
 

• Advantage: information on several levels throughout the 
tissue; distance of tumor cells to the surgical margins.  

• Disadvantage: High costs in large specimens.  
• Often preferred method for intermediate-size to small 

specimens (for example epulide-like gingival masses) 

Trimming methods 

2. Parallel slicing 

Trimming methods 

From: Surgical Pathology of Tumors of Domestic Animals, Vol. 1: Epithelial Tumors of the Skin, Goldschmitt MH, Munday 
JS, Scruggs JL, Klopfleisch R, Publ. By the Davis-Thompson DVM Foundation, 3rd ed.  

3. Tangential sections 
 

• “shavings” taken away from all the margins 
• “blind” search for tumor cells in the resection margins;  

thickness of slices (at least 1-2 mm), not ideal for bone tissue 
(necessity of one plane); distance of tumor cells to the 
margins only approximately known and orientation difficult. 

Trimming methods 

3. Tangential section 
 

• Advantage: limited advantages in the oral cavity as many 
different compartments and (bony) structures are involved.  

• Not of practical use in the oral cavity.  

Trimming methods 



134                                                                                                                                 ONCOlogisch Treffen

 

 

4. Critical resection margin evaluation (“tumor bed technique”) 
 

• The clinician separately provides a thin tissue slice (should be 
maximum 2-3 mm thick) at the critical margins or in a location 
where the tumor may not be completely removed. The slice is 
entirely embedded and cut; if tumor tissue is present, the 
tumor is considered not entirely removed. 

• Advantage: special attention of the pathologist to this one 
location; clear identification of the location for the clinician. 

Trimming methods 

Conclusion:  
 

• Due to the architectural complexity of masses in the oral 
cavity and mandibulectomy/maxillectomy specimens and the 
different compartments involved a combination of the different 
trimming methods is usually optimal and chosen in each case 
by the pathologist for a maximal benefit and optimal 
cost:efficiency ratio.  

Trimming methods 

Examples of trimming; epulide Example 2: mandibular mass 

Labial side 

Lingual side Cross section (transversal 
cut section)  
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Example: partial maxillectomy 
Sinus 
maxillaris 

Palate 

Cheek 
mucosa 

• Kamstock DA, Ehrhart EJ, Getzy DM, Bacon NJ et al., 
Recommended Guidelines for Submission, Trimming, Margin 
Evaluation, and Reporting of Tumor Biopsy Specimens in 
Veterinary Surgical Pathology, Veterinary Pathology 48(1) 19-
31, 2011 

References 

Questions? 

Classificatie: intern 



136                                                                                                                                       ONCOlogisch Treffen

Notes



2019                                                                                                                                                                 137

A practical session

Jérôme Benoît

(See also page 67 - 78)
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Postoperative Clinical Assessment

Frank J.M. Verstraete
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Objectives

• To review the postoperative complications that 
can occur short-term, medium-term and long-
term

Postoperative Clinical Assessment

• Short-term: suture 
line – dehiscence
– Tension
– Tissue trauma –

cautery, CO2 laser

Postoperative Clinical Assessment

• Short-term
• Medium-term –

dehiscence
– Tension
– Trauma
– Recurrence

Repair of Dehiscence

• Short-term: debride 
and re-suture

• Medium-term: allow 
inflammation to 
subside before 
oronasal fistula 
closure

• Always submit defect 
margin tissue for 
histopathology

Postoperative Clinical Assessment

• Short-term
• Medium-term
• Long-term

– Recurrence / 
persistence

– Distant metastasis

How to monitor your patient

post-op & post-radiation

Frank Verstraete



140                                                                                                                                 ONCOlogisch Treffen

Other Complications

• Malocclusion

Other Complications

• Malocclusion
• Glossoptosis

Commissurorrhaphy Other Complications

• Malocclusion
• Glossoptosis
• Post-radiation 

complications 

Review of Objectives

• Postoperative complications can occur short-
term, medium-term and long-term

• A plan for postoperative clinical assessment 
should be established involving the surgeon, 
oncologist and/or primary care veterinarian, 
depending on the circumstances 
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Recent Advances in Oral Tumor Surgery

Frank J.M. Verstraete
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Boaz Arzi
DVM, Dipl AVDC, Dipl EVDC, FF-AVDC-OMFS

Objectives

• Background - why mandibular reconstruction?
• Overview of the mandibular regeneration 

program at UC Davis:
– Reconstruction following segmental mandibulectomy
– Reconstruction following bilateral rostral 

mandibulectomy
– (Repair of non-union mandibular fractures)

• Illustrate the use of 3D printing

Prevention of Malocclusion Prevention of Malocclusion Following 
Mandibulectomy

• Mandibular rim excision

Arzi B, Verstraete FJM. 2010 Mandibular rim excision in 7 dogs. Veterinary Surgery
39(2): 226-231

Prevention of Malocclusion Following 
Mandibulectomy

• Rim excision
• Elastic training

Bar-Am Y, Verstraete FJM. 2010 Elastic training for the prevention of mandibular drift 
following mandibulectomy in dogs: 18 cases (2005-2008). Veterinary Surgery 39(5): 
574-580

Prevention of Malocclusion

• Prevention of malocclusion following 
mandibulectomy:
– Mandibular rim excision
– Elastic training
– Immediate reconstruction

• Segmental mandibulectomy

• Prevention of malocclusion following 
mandibulectomy:
– Mandibular rim excision
– Elastic training
– Immediate reconstruction

• Segmental mandibulectomy
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Reconstruction of Critical Size Mandibular Defects in 
Dogs using rhBMP-2

• Need for a predictable, reproducible, cost-
effective method for reconstruction of 
mandibular critical size defects:
- Rapid return to normal function
- Avoid short- and long-term complications due to 

mandibular drift
- Soft-tissue trauma
- Temporomandibular joint changes

Materials and Methods

• Collagen HA/TCP 
compression-resistant 
matrix (MasterGraft Matrix®

Medtronic®) 
• rhBMP-2: 0.5 mg/ml 

(Medtronic®)
• Soak volume: 50% 
• Titanium locking 

reconstruction plate 
(Synthes®)

Selection of Implants

• Single 3-mm locking reconstruction plate and 
screws (Synthes®)
– 3-4 screws on either side

Biomechanics 

• Singe plate 
satisfactory

Surgical Technique
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Case Series

At the time of publication: 5 
segmental mandibulectomy 
reconstructions:

- Age: 8 – 11 y (mean 9.2 y)
- Defect size: 35 – 60 mm 

(mean 47 mm) 
- Tumors (CAA-3, POF-1, 

OSCC-1)
- Follow- up: 3 – 38 months 

(mean 28 months)

Currently – 9 cases

Clinical Outcome

2 weeks

4 weeks

Clinical Outcome

3 months

Clinical Outcome

• Excellent functional 
results

• Normal occlusion
• No complications

Clinical Outcome

• Excellent functional 
results

• Normal occlusion
• No complications
• Newly formed bone  

reaches 50% - 92% of the 
density and porosity of 
the contralateral mandible

Clinical Outcome

• Excellent functional 
results

• No complications
• Newly formed bone  

reaches 50% - 92% of the 
density and porosity of 
the contralateral mandible

• Histologically normal 
remodeling bone

# 47-58-87 15B2800
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Delayed Reconstruction Following Segmental 
Mandibulectomy

# 47-24-90 (2 months following mandibulectomy)

Delayed Reconstruction Following Segmental 
Mandibulectomy

# 47-24-90

Delayed Reconstruction Following Segmental 
Mandibulectomy

# 47-24-90 # 47-24-90 (Preoperative and 1 month following reconstruction)

Delayed Reconstruction Following Segmental 
Mandibulectomy

Prevention of Malocclusion

• Prevention of malocclusion following 
mandibulectomy:
– Mandibular rim excision
– Elastic training
– Immediate reconstruction

• Segmental mandibulectomy
• Bilateral rostral mandibulectomy

• Prevention of malocclusion following 
mandibulectomy:
– Mandibular rim excision
– Elastic training
– Immediate reconstruction

• Segmental mandibulectomy
• Bilateral rostral mandibulectomy

Justification

• Loss of continuity
• Stress on masticatory 

muscles
• Functional 

complications
• Client satisfaction



2019                                                                                                                                                                 145

Justification

• Loss of continuity
• Stress and pain on 

masticatory muscles
• Functional 

complications
• Temporomandibular 

joint changes

Bilateral Rostral Mandibulectomy 
Reconstruction

Materials and Methods

• Same methodology
• Immediate or 

staged 
reconstruction

#44-67-00

3-D Printing for Surgical Planning 3-D Printing for Surgical Planning
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Surgical Technique

Case Series

At the time of publication: 6 dogs
– Age 3 – 10 years (mean 6.8 years) 
– Weight 22.2 – 64.5 kg (mean 34.9 kg)
– Tumors (OSCC-2, CAA-2, ossifying fibroma-1, POF-

1)
– Follow-up 9 - 30 months (mean 17 months)
– 4 dogs immediate reconstruction – 2 dogs staged 

reconstruction

Now: 8 dogs 

Outcome - Clinical

• Normal occlusion after surgery and during 
follow-up period

• At 4 weeks, hard tissue spanning the defect 
palpable

• Intact oral mucosa for 4 dogs
• 2 dogs – limited plate exposure – normal oral 

mucosa covering the defect following revision
• Limiting factor for subtotal reconstruction: soft 

tissues

# 44-67-00 (6-month follow-up)
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Outcome – Qualitative CT

• New bone bridged 
between the native 
mandible and the implant 
material 

• Remodeling of both the 
native mandibular bone 
and the CRM scaffold / 
repair tissue

Outcome – Quantitative CT

• Increase of 43 – 53% in the 
volume of mineral repair tissue 
between postoperative CT and 
the 6-month recheck CT 

• Increasing porosity (+6 to 
+10%) of the repair tissue at 
the 6-month CT 

• Repair tissue demonstrated 
increased volume of mineral, 
decreased average density, 
and increased porosity in both 
patients

Woven = 
immature 

Lamellar  = mature 

Complications

# 44-67-00 (6-month follow-up)
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In Summary
• A regenerative approach using a CRM infused with rhBMP-2 is possible 

and has a good outcome for:

– Reconstruction following segmental mandibulectomy

– Reconstruction following bilateral rostral mandibulectomy

– Treatment of non-union mandibular fractures

• Incorporating 3D printing as part of the surgical planning is beneficial

Immediate Staged Total
Segmental 9 1 10
Bilateral rostral 4 4 8
Defect non-union 1 18 19
Gunshot wound 0 2 2

39
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Notes
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Notes
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Dealing with early and late side effects

of radiation treatment for oral tumors

Jérôme Benoît

(See also page 67 - 78)
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Notes
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Ethical Aspects

Frank J.M. Verstraete
DrMedVet, BVSc, MMedVet, Dipl AVDC, Dipl ECVS, Dipl EVDC, AVDC-ZWD, FF-AVDC-OMFS

Department of Surgical and Radiological Sciences

School of Veterinary Medicine

University of California – Davis

Objectives

• To discuss the ethical aspects of extreme oral 
tumor surgery

Royal College of Veterinary Surgeons (RCVS) Code of 
Professional Conduct for Veterinary Surgeons

• Veterinary surgeons must make animal health 
and welfare their first consideration when 
attending to animals

• Veterinary surgeons must be open and honest 
with clients and respect their needs and 
requirements

• A veterinary procedure that is done solely for a 
client’s wishes does not justify subjecting the 
patient to pain, distress or discomfort, or to any 
significant medical risks associated with the 
procedure

Royal College of Veterinary Surgeons (RCVS) Code of 
Professional Conduct for Veterinary Surgeons

• A veterinary surgeon should not offer as a 
service that promotes patients’ health and 
welfare a procedure that does not benefit 
patients, or in fact presents risks to their health 
and welfare

• The veterinary surgeon must obtain informed 
consent from the client for any proposed 
procedure or treatment

• The veterinary surgeon must have sufficient 
training and skill to perform a procedure.

How far should we go? How far should we go?

Ethical aspects & recent advances

in oral tumor surgery

Frank Verstraete
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Main Considerations

• Patient’s health
– Nature and extent
– Age
– Medical history
– Comorbidities

Main Considerations

• Patient’s health
• Anticipated 

functionality

Main Considerations

• Patient’s health
• Anticipated 

functionality
• Disfigurement –

acceptable or not to 
the client

Main Considerations

• Patient’s health
• Anticipated 

functionality
• Disfigurement
• Nature of the 

tissues

Non-medical Reasons

• Unrealistic client expectations, wishes, 
beliefs, etc.

Non-medical Reasons

• Unrealistic client expectations, wishes, 
beliefs, etc.

• Peer pressure (“Maximally invasive 
surgery”)
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In Closing …

• Decision of personal ethics
• The “eu” in “euthanasia” stands for “good” 

or “better”, as in a “better death”
• Helpful tools:

– 3D reconstruction or 3D printed skull
– Referral to a palliative care veterinarian
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Samenwerkende
Diergeneeskundige
Kankercentra

Many thanks for joining us this year!

www.kankerbijdieren.nl

Be prepared for ...

ONCOlogisch Treffen 2020
February 2020

CUTANEOUS TUMORS:
Don’t let them get
under your skin!

You see ... another oncology congress to look forward to!


