
 

Sma ll  Animal  Oncology

Into  The New Mi l lennium

Sunday 6th June 1999

Forte Posthouse - Maidstone / Sevenoaks

Presented By

Dr Susan North BSc(Hons) PhD DVM DACVIM(Onc) DECVIM-CA

Clinical Oncologist - Animal Health Trust

&

Caroline Prymak BVSc(Hons) CertVR MBA MRCVS DSAS DipACVS DipECVS

RCV S Spe cialist in Sm all Anima l Surgery

Head of Small Animal Surgery - Animal Health Trust

W e y  R e f e r r a ls ,  W o k i n g

Sponsored By Arnolds Veterinary Products Ltd





-  i  -

Small Animal Oncology Into The New Millennium

Programme - Sunday 6th June 1999

09.00 10 mins Registration

09.10 30 mins What Makes A Tumour Cancer? Susa n North

09.40 40 mins Principles of Surgical Oncology Caroline Prymak

10.35 40 mins Introduction to Chemotherapy Susa n North

11.15 15 mins Refreshments Break

11.30 40 mins Introduction to Radiation Therapy Caroline Prymak

12.10 55 mins Management of Oral Tumours Susa n North

13.05 60 mins Lunch

14.05 45 mins Update on Mast Cell Tumours Susa n North

14.50 55 mins Management of Soft Tissue Sarcomas Caroline Prymak

15.45 15 mins Refreshments Break

16.00 55 mins Lymphosarcoma of the Dog & Cat Susa n North

16.55 35 mins Open Forum Discussion

What Are The Roles of The Practitioner & The Specialist in The

Management of the Cancer Patient

17.30 Close



The organisers accept no responsibility for the views expressed by the Speaker(s) / Chairman

or any other person at the seminar.

All rights to this publication reserved

No part of this publication may be reproduced in any form, nor modified,

without the prior written permission of Xeipon Ltd.  ©  Xeipon Ltd 1999

Registered Office: 24 Exchange Street, Retford, Nottinghamshire. DN22 6DT



1

Contents

Section Page

Programme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i

Speakers’ Biographies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

What Makes A Tumour Cancer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Principles of Surgical Oncology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Introduction to Chemotherapy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

Introduction to Radiation Therapy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

Management of Oral Tumours . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

Acknowledgement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

Update on Mast Cell Tumours . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

Management of Soft Tissue Sarcomas in Dogs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

Comparative Aspects of Canine and Feline Lymphosarcoma . . . . . . . . . . . . . . . . . . . . . . . . . . 37

Open Forum Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

Further Reading . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51





3

Susan M. North
BSc(Hons) PhD DVM DACVIM(Onc) DECVIM-CA

Medical Oncologist - Animal Health Trust

Susan North obtained her PhD in 1982 from the University of London at the Royal Marsden Hospital.

After completing post-doctoral training at the MD Anderson Cancer Center, Houston, Texas she stayed

on as an assistant professor.  She then decided to pursue veterinary medicine and received her DVM

from Texas A&M.  She completed a small animal internship and a residency in oncology at the Animal

Medical Centre in New York.  Dr North returned to England in 1997 as a Clinical Oncologist at the

Animal Health Trust.  She is a Diplomate of the American College of Veterinary Medicine (Oncology)

and a Diplomat of the European College of Veterinary Internal Medicine.

Theme of Presentations:

Medical Oncology - Indications, Treatment Options and Management Implications

Caroline Prymak
BVSc(Hons) CertVR MBA MRCVS DSAS DipACVS DipECVS

RCVS Specialist in Small Animal Surgery (Soft Tissue)

Head of Small Animal Surgery - Animal Health Trust

Private Clinic - Wey Referrals, Woking

After graduating from Liverpool University Caroline undertook a two year house-officer post at Liverpool

University where she obtained her Certificate in Veterinary Radiology.  She then completed a Surgical

Residency programme at the University of Pennsylvania in America, becoming a Diplomate of the

American College of Veterinary Surgeons.  She is also a Diplomat of the European College of

Veterinary Surgeons and holds the RCVS Diploma in Small Animal Surgery.  She has frequently

spoken at national and international meetings and published several papers in the veterinary literature.

For further information contact http://members.aol.com/opvet.

Theme of Presentations:

Surgical Oncology - Principles, Indications and Applications





5

What Makes A Tumour Cancer?

“The matter is complex and life is short”

Susan M. North, BSc(Hons) PhD DVM DACVIM(Onc) DECVIM-CA

1. What is A Tumour?

a A swelling on some part of the body

b Mass of new tissue growth independent of its surrounding structures and having no

intrinsic physiological function

c Tumours are benign or malignant

2. What is Cancer?

a Crab

b A malignant tumour; will spread locally by encroachment and invasion and spread to

distant parts of the body where it will establish itself

3. What Are the Characteristics of Malignancy?

a Ability to grow in an uncontrolled manner

b Ability to invade surrounding tissues

c Ability to spread to distant sites, i.e. metastasise

4. How Can We Identify Malignant Cells?

They look different to their normal counterparts

5. How Do Cancers Grow?

Current thought favours a theory of clonal expansion.  One cell becomes transformed

and as it divides gives rise to a clonal population within which heterogeneity develops.

6. What is Carcinogenesis?

a A carcinogen is some entity capable of causing cancer

b Usually there is a long latent period from the time of initial exposure to a carcinogen and

the development of cancer, e.g. childhood exposure to sunlight and development of skin

cancer.
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7. Why is it So Difficult to Kill Cancer with Drugs and Radiation?

a Part of the reason is the way tumours grow

b Tumours have a shortened cell cycle compared to their normal counterparts

c They also exhibit Gompertzian growth kinetics

i. Growth fraction of a tumour is not constant but decreases exponentially with

time

ii. Growth fraction peaks when tumours are 37% of maximum size

iii. When tumour is large; growth fraction low; fraction of cells killed is low

8. What is Metastasis?

It is this capability of malignant tumours to spread to distant sites and subsequently

develop new tumours which is the most difficult part of cancer management.  The

Metastatic Cascade attempts to explain this process.

Two Step Theory of Carcinogenesis:

Initiation     Promotion Progression

Initiation: irreversible; directly alters DNA
Promotion: alters expression of genetic information; reversible no inheritable

change in DNA
Progression: loss of growth control

Paget’s “Soil and Seed” Hypothesis; 1889

seeks to explain the establishment of new growth in certain organs; i.e. the
apparent selectivity of certain cancers for certain sites

The Metastatic Cascade

i. Detachment and Invasion

Many factors involved; proteolytic enzyme production, growth
factors, cytokines, etc

ii Resistance to Host Defences

Up to 90 - 99% of tumour cells that gain access to the bloodstream
die

iii Arrest and Extravasation

Complex process involving attachment to endothelial cells

Digestion of basement membrane

iv. Establish New Growth
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9. Where Do Oncogenes Fit In?

We are now in a position to explain some of the genetic aspects which lead to the

development of cancer; this is where oncogenes come in:

i. Proto-oncogenes: Normal cellular sequences of DNA

(1) Function is to regulate cell growth and differentiation in normal cells

(2) Expression of cellular oncogenes is well regulated allowing for normal

cell function

ii. Oncogenes: When level of expression or gene production is altered

malignant transformation occurs

10. Where Does P53 Fit in to the Oncogene Story?

a p53 is a very important

b p53 is a tumour suppressor gene

c Its normal function is to restrict or inhibit cell proliferation

d When it is mutated cells can divide without restriction

e p53 has been shown to be over-expressed in a number of canine tumours, e.g.:

i. Squamous cell carcinomas

ii. Nasal adenocarcinomas

iii. Perianal gland adenocarcinomas

f Relevance is currently unknown

11. So Where Do We Go From Here?

The more we learn about the molecular and cellular factors involved in the development

and progression of cancer the better prepared we will be in the fight against it.  One new

area of research is  the development of new treatments specifically targeted at these

regulatory pathways.

Categories of Proto-Oncogene Products

1. Growth Factors

2. Growth Factor Receptors

3. Cytoplasmic tyrosine kinase family

4. Guanine-binding (ras) family

5. Serine-threonine kinase family

6. Nuclear proteins
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Principles of Surgical Oncology

Caroline Prymak, BVSc(Hons) CertVR MBA MRCVS DSAS DipACVS DipECVS

RCV S Spe cialist in Sm all Anima l Surgery

1. Biopsy Principles

Knowing the tumour tissue type is essential for treatment planning and can be determined by

cytology or tissue biopsy.  Obtaining this information is important when the owner’s willingness

to treat is influenced by the type and extent of treatment that is necessary.  Treatment without

prior knowledge of tumour type is only appropriate when treatment or willingness to treat would

not be affected.

Cytology is a simple, fast and inexpensive method of screening masses.  Only a few tumour

types can be definitely diagnosed with cytology alone (round cell tumours, lipoma) but it can be

helpful in differentiating tumour verses non-tumour and indicate if biopsy is necessary.

Cytology is indicated for any palpable external mass and can be used internally with ultrasound

guidance.

Tissue biopsy is essentially required for definitive tumour diagnosis.  Techniques include:

a Needle Core Biopsy

b Incisional Biopsy

c Excisional Biopsy

Even though the risk of tumour spread with biopsy exists (in theory), the benefits in obtaining

a definitive diagnosis far outweigh such risks.  Histology is in the majority of cases diagnostic.

Biopsy can also give an indication of the malignant potential of the tumour by the degree of

tumour cell differentiation and the degree of invasion and destruction of surrounding tissue.

Grading schemes have been adopted for a variety of tumour types which assign a numerical

value to pathological changes.  Tumour grade can be highly prognostic and can help guide

treatment planning.

a Needle Core Biopsy utilises a coring instrument (usually 12 to 16 gauge) which cuts a

core of tissue from the mass, holding in within the instrument (e.g. Tru-cut).  Only local

anaesthesia with or without sedation is necessary in most cases.  The individual cores

are small, but architecture is maintained and multiple samples can be taken from a

single entry site.  Needle core biopsy is less useful with highly inflamed, cystic, deep or

non-palpable masses.
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If needle core is not applicable or is non-diagnostic Incisional Biopsy is indicated.  For

skin masses biopsy should be obtained at the junction of normal tissue/mass to

evaluate tumour behaviour.  For deeper masses this may not be possible.  Image

assisted biopsy may help select appropriate biopsy sites for deeper masses.  General

anaesthesia is generally needed for incisional biopsies and therefore the surgeon

should aim to obtain enough tissue to assure a diagnosis.  Masses which are very

necrotic, cystic or haemorrhagic often require larger tissue samples.

b Incisional Biopsies should always be made in an orientation and manner that will not

compromise definitive tumour removal.  The entire biopsy site must be removed since

it is potentially contaminated with tumour cells.  Incisional biopsies on the extremities

should be performed parallel to the long axis, rather than perpendicular, as this will

make the definitive resection more feasible in an area with minimal skin for closure.

c Excisional Biopsy is the removal of the entire mass and its submission for histology.

This should only be performed if the extent of the resection is not influenced by tumour

type (e.g. splenic, lung masses).  It may also be performed if a second larger surgery

can easily be performed if the mass has been incompletely resected previously.  This

is usually only possible for smaller skin masses on the trunk where there is a lot of loose

skin.  The advantage is that diagnosis and treatment are possible with a single surgery.

Tissue obtained for biopsy should be placed in neutral buffered formalin at a volume of

1 part tissue to 10 parts formalin.  This will allow adequate tissue fixation.  Tissue pieces

greater than 1 - 2 cm3 may require incisions into the tissue to allow penetration of the

fixative.  This can be done in a “bread loaf” fashion, incising into the tissue from one

surface and leaving the other side intact to maintain orientation.  Margin evaluation

should not be compromised.  Large specimens e.g. spleens can be fixed in a large

container and then appropriate samples placed in a smaller amount of formalin for

transport.  It is often best to save the entire specimen so that more samples can be

submitted if a diagnosis cannot be made.

Communication with the pathologist is essential in many cases.  A precise history and

physical examination are often invaluable in guiding the pathologist to a diagnosis.

When margin evaluation is requested a drawing to aid in orientation can be very helpful.

It is important to logically interpret the biopsy results.  If the results do not fit the case

discuss it with the pathologist or a medical or surgical oncologist.  More tissue, new

sections or special stains may be necessary.  Submission of slides or blocks to another

pathologist for a “second opinion” should be sort in difficult cases.

2. Surgical Margins

Preoperative assessment of surgical margins is important and depends on the tumour type and

normal structures surrounding it.  A surgical margin should be aimed at within normal healthy

tissue.  Special imaging modalities are important when assessing deeply infiltrative tumours.

Plain radiographs cannot assess soft tissue tumour margins.  Ultrasound can be useful for

discerning tissue interfaces.  CT is used for assessing hard tissues especially when masses are

in complex bone areas.  MRI provides the best way to assess soft tissue interfaces.  As a

general rule any tissue that the tumour contacts must be removed with a margin to eliminate
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microscopic spread.  This distance is dictated by the biological behaviour of the tumour, which

is a function of the tumour type and in certain cases by the grade of tumour.  A good descriptive

histopathology report is essential for determining surgical margins.  Ideally the deep margin

should extend at least one tissue plane deep to the tumour.  Planning surgical margins requires

a comprehensive knowledge and experience with wound closure techniques.  Potentially

difficult or involved closure procedures should not compromise tumour excision.

3. Postoperative Margin Evaluation

After tumour resection it is important to identify margins of interest.  This normally involves the

resection site closest to the tumour.  It can also involve deep, lateral and skin margins if it

involves a subcutaneous tumour.  For masses within organs it can be more difficult to assess

margins.  Careful evaluation of contact organs or serosal surfaces is necessary and biopsy of

suspected area is important in order to determine “margins”.  As discussed the biological

behaviour of the tumour will often dictate margin identification.  India ink obtained from art

shops can be painted on to tissue margins in question.  The specimen should be allowed to air

dry for 2 - 3 minutes prior to placing it in formalin.  Suture tags can also be used to identify

margins of interest.  As much help as possible should be given to the pathologist so that they

can actually identify the orientation of the surgical margins of interest.

The surgeon must be able to interpret the histopathology report.  A report of clean margins

must be interpreted with caution.  It is not feasible for a veterinary pathologist to examine all

margins unless the mass is very small.  The surgeon can help by submitting representative

samples and identifying questionable margins.  If a report describes tumour extending to within

a few cells widths of a marked margin then the ability to predict surgical cure will be influenced

by the biological behaviour of the tumour.  Incomplete margins mean incomplete resection.

When in doubt recut or consider adjuvant therapy.

If during surgical resection the tumour is cut through, then the entire wound is potentially

contaminated.  This requires re-cutting the entire previous wound or applying adjuvant therapy

to all of the previously operated area.
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Introduction to Chemotherapy

Susan M. North, BSc(Hons) PhD DVM DACVIM(Onc) DECVIM-CA

1. Basic Principles

a Goals of Treatment Must Be Clearly Defined

i. Cure vs. Palliation

ii. Acceptable toxicity

iii. Quality of life

b Detailed Patient Evaluation and Staging

i. Histologic diagnosis of malignancy

ii. Concurrent disease

c Indications for Systemic Therapy

i. Most effective single therapy for some malignancies, i.e. lymphoma

ii. Adjuvant treatment for highly metastatic tumours after local therapy, e.g.

osteosarcoma

iii. Shrinkage of large masses prior to surgery

iv. Radiation sensitisation

v. Palliation of large or painful tumours

d An Understanding of the Cell Cycle is Essential

e Pharmacologic Principles

i. Therapeutic index

ii. Resistance to chemotherapeutic agents

iii. Spontaneous resistance

iv. Acquired resistance

v. Anatomic considerations

vi. Multiple drug resistance (MDR)

f Combination Chemotherapy Protocols

i. Proven efficacy of each individual drug

ii. Complementary mechanism of action

iii. Balanced toxicity

iv. Scheduling of administration
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g Multimodality Therapy

Surgery, Radiation, Immunotherapy

2. Classification of Cytotoxic Drugs

Chemical Structure / Mode of Action

i. Alkylating agents, cross link DNA, e.g.

(1) Cyclophosphamide

(2) Melphalan

(3) Chlorambucil

(4) Mechlorethamine

ii. Anthracycline antibiotics, free radical generation, complex mode of action, e.g.

(1) Doxorubicin

(2) Epirubicin

(3) Idrarubicin

iii. Antimetabolites, inhibit pathways associated with nucleotide biosynthesis, e.g.

(1) Antifolates-methotrexate

(2) Antipyrimidines-cytarabine, 5-flurouracil

(3) Antipurines-thioguanine

(4) Miscellaneous-hydroxyurea, procarbazine

iv. Vinca Alkaloids, inhibit mitosis, e.g.

(1) Vincristine

(2) Vinblastine

v. Miscellaneous

(1) L’Asparaginase

(2) Platinum drugs

3. Toxicities Associated with Chemotherapy

a Broad Categories of Toxicities

i. Gastrointestinal

ii. Bone marrow

iii. Cardiac

iv. Allergic

v. Pulmonary

vi. Renal

vii. Dermatologic

viii. Hepatic

ix. Metabolic

x. Neurologic

xi. Urinary
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b Examples of Idiosyncratic Toxicities Associated with Specific Drugs Commonly Used

in Veterinary Oncology

i. Cystitis: sterile hemorrhagic cystitis; cyclophosphamide treatment:

(1) Stop cyclophosphamide

(2) Urinalysis and culture

(3) Antibiotics if required

(4) Antiinflammatory steroids

(5) Tincture of time

(6) Substitute chlorambucil

If drug stopped immediately most dogs recover

ii. Cardiac: dilatative cardiomyopathy; doxorubicin

(1) Monitor ECG whilst giving drug

(2) History of heart disease requires full cardiology work up before giving

doxorubicin, any changes in ECG, discontinue

(3) Safe dose is 150mg/m2; above 180mg/m2 significant risk of

cardiomyopathy, non reversible

(4) Substitute another drug from group

iii. Ileus: delayed gi signs, usually anoerexia, constipation; vincristine, stop drug

until signs resolve

(1) Reduce dose by 20%; if signs recur discontinue drug

(2) Treatment: supportive care, tincture of time

iv. Vesicants: doxorubicin, vincristine, nitrogen mustard

v. Alopecia: doxorubicin, cyclophosphamide

Breeds: Poodles, Bishon Frise, Scottish Terrier, WHW, OED,

Lhasa Apso, Shih Tzu

4. What Drugs Do We Use for What Cancers?

LOCAL DISEASE = LOCAL TREATMENT

SYSTEMIC DISEASE = SYSTEMIC TREATMENT

CANCER IS OFTEN BOTH

a Drugs Active Against Various Tumours Are:

i. Cyclophosphamide:

(1) Lymphoma

(2) Lymphoid leukemias

(3) Mammary tumours

ii. Chlorambucil:

(1) Chronic lymphoid leukemia

(2) Lymphoma

(3) Mast cell tumours?
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iii. Doxorubicin:

(1) Lymphoma

(2) Adenocarcinoma

(3) Osteosarcoma

(4) Urogenital tumours

(5) Radiosensitiser

iv. Cytosine Arabinoside:

(1) Acute leukemia

(2) Lymphoma-CNS, renal

v. Vincristine:

(1) Lymphoma

(2) ALL

(3) TVT

vi. L’Asparaginase:

(1) Lymphoma

(2) Acute lymphoid leukemias

vii. Cis-Platinum and Carboplatin

(1) Osteosarcoma

(2) Head and neck carcinomas

(3) Germ cell tumours

(4) Urogenital

5. Safe Handling of Cytotoxic Drugs

a Biological Safety Hood

b Cover Work Area with Plastic Backed Absorbent Paper

c Protection From Aerosol Exposure

i. Disposable gown and talc free gloves

ii. Mask and protective eye-wear

d Wash Hands Before and After Handling Cytotoxic Drugs

e Drug Reconstitution

i. Isolated draft free area

ii. Venting devices or alcohol dampened gauze pads to decrease aerosolization

f Drug Administration

i. Re-check drug selection and drug calculation

ii. Aseptically place indwelling catheter, or if you’re me use a butterfly

g Patient Aftercare

i. Gown and gloves when handling body wastes

ii. Mop cages with disposable sponges-no hoses
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Introduction to Radiation Therapy

Susan M. North, BSc(Hons) PhD DVM DACVIM(Onc) DECVIM-CA

1. How Does Radiation Therapy Work?

a Direct Effect on Cells

b Indirect Effect on Cells

i. Free radicals

(1) Ionization of water leads to free radicals

(2) Hydroxyl radical very reactive and accounts for most RT damage

ii. Oxygen effect

(1) Hypoxia protects cells from radiation damage

(2) High O2 fixes free radical damage to DNA

(3) Cells separated from capillary beds >100um are hypoxic

2. Cell Death

a Reproductive Death

i. Limited to dividing cells

ii. Achieved at lower doses

iii. Growth fraction and doubling time important

b Interphase Death

i. Does not require mitosis

ii. Resistant cells ultimately susceptible

iii. High dose required

iv. Special case: lymphoid tissue-low dose

3. Goals of Radiation Therapy

a Cure

i. Definitive treatment: rare

ii. Adjunctive treatment: usual

b Palliation

i. Pain

ii. Physical obstruction

iii. Neurologic
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4. Clinical Radiation Generators

a External Beam Radiotherapy (Teletherapy)

i. Orthovoltage

(1) Low-medium energy

(2) Penetration-low; max dose to skin; increased absorption in bone relative

to soft tissue

ii. Megavoltage: 60Co, linear accelerator

(1) E in xs 500keV

(2) E=6-10× orthovoltage

(3) Advantages: skin sparing max dose >0.5cm below surface; less scatter

= less radiation sickness; uniform dose to bone and

iii. Soft Tissue - Disadvantages: cost, shielding

b Brachytherapy

i. Iridium wires

ii. Strontium 90

c Systemic

i. 32 Phosphorous

ii. 131 Iodine

5. Limitations of Radiotherapy

a Tissue Diagnosis; imperative

i. Local treatment; local disease

ii. Determines sensitivity to RT

b Normal tissue sensitivity; dose limiting

6. Haematopoietic >> Epithelial > Mesenchymal

Related to: doubling time, growth fraction, hypoxia and type of cell death

(Reproductive vs Interphase)

7. Radiation Therapy

a Highly sensitive (2-4,000 cGy) eg: Lymphoma

b Sensitive (4-6,000 cGy) eg: Mast cell tumour, squamous cell

carcinoma (skin)

c Moderate Sensitivity (6-7,500 cGy) eg: Soft tissue sarcomas

d Resistant (>8,000cGy) eg: Bone sarcomas, head and neck (>4cm)
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8. Radiation Toxicity

Complications that can arise from radiation are classified as either:

a Acute

Should be handled symptomatically and usually does not result in cessation of

treatment:

i. Skin- moist desquamation, alopecia

ii. Oral cavity-mucositis, salivation, halitosis

iii. Nasal cavity-discharge

iv. Ocular-corneal ulcer, KCS

v. Foot-pad slough, nail loss

vi. Pelvic canal-colitis

b Chronic (Delayed)

May have acute onset, and may occur months to years after treatment

(1) Skin-fibrosis, leukotrichia, non-healing ulcer

(2) Oral-bone necrosis, periodontal disease

(3) Ocular-KCS, cataract, retinal damage

(4) Extremity-neuropathy, fibrosis, contracture

(5) Gi-stricture, ulcer

(6) Brain-encephalopathy

(7) Spinal cord-myelopathy, infarct

(8) Kidney-fibrosis

(9) Lung-pneumonitis

(10) RT sickness-abdominal radiation-anorexia

(11) Second neoplasm

9. How Do We Treat the Patient?

a Tumour Volume Definition

i. Many treatment failures due to geographic misses

ii. Want to spare normal tissue

iii. Identify nodal tissue/incomplete resections

iv. Better outcome/fewer complications

b How Do We Define Tumour / Treatment Volume?

i. CT / MRI

ii. Surgical-hemoclips, india ink, accurate surgical reports, scar

iii. Accurate simulations

iv. Computer associated dosimetry

c Fractionation:

i. Cell damage repair: cell damaged but not killed by a radiation event; next dose

should be delivered before damage can be repaired

ii. Sub-lethal damage

iii. Fractionation: many sub-lethal events given over time
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10. Tumours Commonly Treated with Radiation

a Mast Cell Tumours; incompletely resected (inadequate margins) in locations

where adequate surgical margins are difficult to obtain,

(e.g. extremities)

b Soft Tissue Sarcomas; incompletely resected (inadequate margins) were

adequate surgical margins are difficult to obtain, (e.g.

extremities)

c Oral Tumours; incompletely resected fibrosarcomas, required in all

cases

i. Melanoma

ii. Squamous Cell Carcinoma

iii. Epulides

d Nasal Tumours; Carcinomas, Sarcomas, Lymphoma

e Brain Tumours; Gliomas, Meningiomas

f Thyroid Carcinomas
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Management of Oral Tumours

Caroline Prymak, BVSc(Hons) CertVR MBA MRCVS DSAS DipACVS DipECVS

RCV S Spe cialist in Sm all Anima l Surgery

The oral cavity is a common site for both benign and malignant cancers.  Oral cancer accounts for

about 6% of all canine cancers.  The biological behaviour of the cancer must be evaluated prior to

preparing a treatment a therapeutic plan.  Oral malignancies comprise approximately 50% of all oral

cancers.

The most common malignant oral tumour is the melanoma.  Regional and distant metastases may be

present at the time of initial diagnosis.  In addition local recurrence rates after surgery can be high.  The

overall prognosis is poor for oral melanoma, however, oral mucosal melanomas may have a better

prognosis than gingival melanoma.  It has also been shown that patients with stage I disease (T1, NO,

MO) have a more favourable prognosis after complete surgical resection (median survival time 511

days) than those with stage II disease (median survival time 164 days).

Squamous cell carcinoma has a biological behaviour characterised by local invasion into surrounding

tissue.  Rostrally located tumours seem to be biologically less aggressive than caudally located

tumours.  This may, however, be related to the rate at which the masses are recognised.  Caudally

located masses may present in a more advanced stage of disease.

Fibrosarcoma of the oral cavity is characterised by local invasion into surrounding soft tissue and bone.

Local recurrence is a common cause of surgical failure due to their poorly demarcated nature.

Fibrosarcomas tend to blend with the surrounding tissue making it difficult to determine completeness

of excision.  In certain cases tissue submitted for biopsy maybe mis-diagnosed as a benign lesion such

as a fibroma, nodular fascitis, or granulation tissue.  Adjuvant radiation therapy is indicated when

suspected microscopic disease is present.

Osteosarcoma can also occur in the oral cavity.  In general, local invasion and a high incidence of

micro-metastatic spread at diagnosis characterises osteosarcoma.  However, osteosarcoma of the

mandible may have a lower rate of metastatic disease than other sites and a more favourable long term

prognosis with surgery alone.  A 70% one year survival rate was quoted in a recent paper with surgery

alone.
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1. Diagnosis & Workup

A diagnostic evaluation of the patient with an oral mass is important because of the wide range

of masses that can look quite similar and are associated with a varied prognosis.  If a malignant

cancer is suspected thoracic radiographs should be taken prior to tissue biopsy.  When

obtaining a biopsy a large sample should be obtained, as oral masses tend to be necrotic.  It

is important to avoid extending a biopsy into the area of mucosa that maybe necessary to close

the defect created by the definitive surgery.  Extent of tumour spread should be assessed by

carefully examining the mouth under general anaesthesia.  Radiographs and CT / MRI are

important in determining resection margins.  Functional and cosmetic deficits may occur with

more radical procedures and should be discussed pre-operatively.  It is important in the pre-

operative evaluation to assess regional lymph nodes and biopsy them if indicated.  A thorough

diagnostic evaluation should help the surgeon determine whether the treatment will be curative

or palliative and whether adjuvant therapy may be necessary.

2. Surgical Considerations

The extent of surgical margins around oral masses depends on the biological behaviour of the

tumour tissue, together with radiographic, CT and MRI findings.  With malignant lesions a 1-

2cm cuff of normal tissue should be excised with the mass.  Haemorrhage can be extensive,

requiring good surgical technique and supportive therapy.  Completing the soft-tissue dissection

prior to cutting affected bone will help to minimise blood loss from areas that are inaccessible

until the mass is removed.  Techniques such as carotid artery ligation may be indicated with

unilateral, large masses.  Closure of the surgical defect usually involves the use of mucosal

tissue flaps.  Small benign lesions, or malignancies without bone involvement may be treated

with focal mandibulectomy / maxillectomy (e.g. unilateral rostral and segmental,

mandibulectomy).  Rostral lesions crossing the mandibular symphysis are treated with a

bilateral rostral mandibulectomy.  Lesions that invade into the medullary cavity of the mandible

often require a complete unilateral mandibulectomy, as the cancer tends to spread along the

neuro-vascular bundle contained within the medullary canal.  In general function and cosmesis

with mandibulectomies are good.  Some degree of mandibular drift is expected and well

tolerated.  Tongue lagging to the side of resection can occur.  Radical bilateral rostral

mandibulectomies result in varying degrees of oral dysfunction, dependant upon the degree of

resection.  Most dogs with a bilateral rostral mandibulectomy extending up to PM2 will have

excellent oral function.  Resections beyond that level can require a period of re-habilitation until

functional adaptation occurs.  Maxillary tumours can be more difficult to operate depending on

their size, location and biological behaviour.

Rostral maxillary tumours confined to the hard palate on one side are treated with a rostral

maxillectomy. A pre-maxillectomy is indicated for lesions involving both sides.  A partial

maxillectomy is indicated for lesions located in the caudal maxilla.  Tumours extending beyond

the mid-line can be difficult to treat and may require extensive tissue flaps to cover the defect.

At times the nasal planum may also be affected by rostral maxillary tumours.  This may

necessitate a pre-maxillectomy combined with a nasal planum resection.  Cosmesis may need

to be compromised to achieve a greater chance of local control of the tumour.  In general

maxillectomy results in good function although cosmetic change may occur, i.e. concavity on

the affected side of the face and exposure of teeth.
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Lunch

A donation towards the provision of lunch was generously provided by

Arnolds Veterinary Products Ltd
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Update on Mast Cell Tumours

Susan M. North, BSc(Hons) PhD DVM DACVIM(Onc) DECVIM-CA

1. What is A Mast Cell?

a Mast cells are derived from the bone marrow, but mature in connective tissue

b Life span: weeks to months

c Distribution: connective tissue, e.g.

i. Epithelial surface of skin

ii. Gastrointestinal system

iii. Respiratory system, etc

d Mast cells in different locations have different characteristics

Two subtypes have been identified

(1) Mucosal, and

(2) Connective tissue

e Mast cells contain a number of pharmacologically active mediators, e.g.

i. Histamine

ii. Heparin

iii. Proteolytic enzymes

f Mast cells have a number of cell surface receptors

i. Glucocorticoid receptors

ii. Cell adhesion receptors, etc

2. Functions of Mast Cells

Response to parasitic infections, allergic responses, implicated in wound healing and

angiogenesis, acute and chronic inflammatory responses

3. Canine Mast Cell Tumours

a Second most common canine tumour accounting for 11 - 27% of malignant tumours

b Mean age: 8.5 years, no sex predilection

c Accounts for 7 - 21% of all canine skin tumours

d Common locations:

i. Skin of trunk and perineum = 50%

ii. Skin of extremities = 40%

iii. Skin of head and neck = 10%
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e Breed disposition:

i. Dogs with Bull Dog ancestry; Boxer, Bull Mastiff, Boston Terrier

ii. Sharpei? Labrador Retriever?

4. Staging Mast Cell Tumours

Stage 1: One tumour confined to dermis

Stage 2: One tumour confined to dermis with regional lymph node involvement

Stage 3: Multiple dermal tumours or large infiltrating tumour with or without  lymph node

involvement

Stage 4: Any tumour with distant metastases

5. Why Stage?

a Accurate prognosis

b Appropriate course of treatment

1st Step: Examine draining lymph node for presence of mast cells

2nd Step: Buffy Coat

6. Histological Grading of Mast Cell Tumours:

Grade 1 (3): Well differentiated

Grade 2 (2): Intermediate

Grade 3 (1): Poorly differentiated; anaplastic

7. Diagnostic Work Up

a Haematology, biochemistry, urinalysis

b Cytology of mass and lymph node

c Buffy Coat

d Abdominal ultrasound/radiographs

e Biopsy

f Bone marrow

8. TREATMENT OF CANINE MAST CELL TUMOURS

a Surgery

b Radiation

c Chemotherapy

d Other



27

a Surgery

i. Principles of oncological surgery MUST be followed

ii. Plan the surgery well

iii. Cut wide and deep; 3cm margins in ALL dimensions, or one fascial plane deep

iv. If tumour is large pre-treat with histamines and corticosteroids prior to surgery

Prognosis with surgery alone:

(1) Patnaik et.al. 1500 days post surgery

(a) Well differentiated = 93% alive

(b) Intermediate = 44% alive

(c) Anaplastic = 6% alive

(2) Bostock, similiar results

b Radiotherapy

i. Treatment of choice for intermediate grade mast cell tumours that are

incompletely resected

ii. Can also be used to treat large tumours / caution necessary due to heparin and

histamine release

c Chemotherapy

i. With the exception of glucocorticoids the treatment of mast cell tumours with

cytotoxic agents is controversial and hotly debated amongst oncologists

ii. Results of responses to chemotherapeutic agents have been anecdotal and few

objective studies have been evaluated

iii. Glucocorticoids and mast cell tumours

(1) Three effects on mast cell tumours attributed to steroids:

(a) Inhibits production of growth factors and cytokines on which new

cell depend

(b) Inhibits normal pattern of granule formation

(c) Anti-inflammatory and decrease pruritus

(2) No proven efficacy of prednisolone in treatment of ‘dirty margins’; need

radiation

(3) Recent prospective study: 25 dogs with MCT given prednisolone at

1mg/kg for 28 days: response rate 20% (4PR and 1CR)

(4) Are steroids acting as a true cytotoxic agent?

(a) Primary action is to decrease growth rate and reproductive rate

of cells

(b) Poorly differentiated MCTs have fewer glucocorticoid receptors

and are naturally more resistant to steroids
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(5) Dosage:

(a) 30-40mg/m2 once daily for 2 weeks

(b) Then 20mg/m2 once daily for 2 weeks

(c) Then 20mg/m2 eod for up to six months

(6) Intralesional steroids:

Inoperable, recurrent tumours

(i) Triamcinalone: 0.5 - 1.0mg/cm diameter of tumour

(ii) Pain associated with injection, tissue slough and

systemic absorption

iv. Vincristine

Recent study 28 dogs; 0.75mg/m2 once weekly for 4 treatments

PR in only 3 dogs; 6 rapid growth, rest unaffected

v. Chlorambucil

Rationale comes from human studies where some effect was seen in

treatment of systemic mastocytosis

vi. Other Drugs Used in Treatment of Mast Cell Tumours Include:

(1) Vinblastine

(2) Cyclophosphamide

(3) Doxorubicin

(4) L’Asparaginase

Efficacy?

d Other Approaches

i. Sterile water

ii. Tumour Necrosis Factor (TNF)

9. Paraneoplastic Syndromes

a Gastroduodenal Ulceration

i. Incidence high due to high levels of histamine binding to H2 receptors with

subsequent increase in acid production; histamine also damages vascular

endothelium leading to thrombosis and ischemic necrosis

ii. Treatment

(1) H1 blockers-piriton

(2) H2 blockers: cimetidine, etc

(3) Sucralfate- selectively binds proteins at ulcer site, supports healing

(4) Other:

(a) Misoprostol: synthetic PGE1 analogue

(b) Omeprazol: 10× more potent than tagamet

b Delayed Wound Healing

Due to proteolytic enzymes and vasoactive amines fibroblast suppressor factor-

decrease fibroplasia and dealy wound healing
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c Hypotensive Shock

Vascular collapse due to release of large amounts of histamine

d Local Ulceration and Swelling

Fluctuations in size: local edema and inflammation caused by histamine and

enzyme release

e Coagulation Abnormalities

Prolonged bleeding; coagulation abnormalities rare local bleeding due to heparin

10. TREATMENT OF FELINE MAST CELL TUMOURS

A cat is not a small dog!

Mast cell tumours in cats 2 distinct forms

a Cutaneous

b Visceral

a Cutaneous Mast Cell Tumours

i. 1 - 15% of feline skin tumours

ii. 75% solitary

iii. 40 - 60% of lesions on head and neck

iv. Siamese cats; special syndrome

v. Usually develop independently from visceral form, although cats with both have

been reported, usually cutaneous first, therefore possible metastasis

vi. Low metastatic potential; recurrence rate 25%; tissue eosinophilia more

common than in dog

vii. No consensus on grading; no clear prognostic information

viii. Number of cutaneous lesions does not predict visceral involvement: remember

ix. Mast cells can be present in inflammatory lesions

x. 2 histological types: mast cell and “histiocytic” type

Diagnosis and Workup

(1) Haematology, biochemistry, urinalysis

(2) Buffy Coat

(3) +/- Bone marrow aspirate

(4) Abdominal radiographs / ultrasound

(5) +/- Splenic aspirate

(6) +/- Coagulogram

Treatment of Cutaneous Mast Cell Tumours

Surgery

(a) Wide margins; > 40% cured by surgery

(b) Major reason for relapse inadequate surgery at first presentation

(c) Prognosis: good

(d) No reports of use of radiation in feline mast cell tumours
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Cutaneous Mast Cell Tumours in Siamese Cats

< 4 yrs old; multiple tumours; spontaneously regress within 2 - 3 yrs: no

treatment indicated.

2. Visceral Mast Cell Tumours

a Clinical Signs

i. Vomiting, anorexia, weight loss

ii. Anemia / coagulopathy

b Location

i. Spleen

ii. Small intestine

iii. Liver (site of early metastasis)

c Diagnosis

i. Splenic / liver aspirate

ii. Biopsy

iii. Buffy Coat

iv. Effusion

d Treatment

i. Surgery: Resection of

(1) Any intestinal masses and lymph nodes

(2) Splenectomy

ii. Chemotherapy: May be indicated if gross disease is apparent, true

efficacy debatable?

(1) Prednisolone 5mg bid

(2) Cimetidine 50mg b-tid

(3) Leukeran 2mg eod

Some anorexia may be seen

e Prognosis

i. Confined to spleen:

(1) Splenectomy; median survival time 13 months;

(2) Without splenectomy 2 months; anorectic cats 2 months

ii. Liver involvement: poor prognosis

iii. Intestine: Median 4 - 6 months, early mets to liver = 2 months

Positive buffy coat/bone marrow does not seem to be a prognostic

indicator

f Comparative Aspects

i. Cats: Cutaneous good prognosis

ii. Dogs: More variable prognosis from good to poor

iii. Cats: Intestinal / Splenic: guarded prognosis

iv. Dogs: Intestinal uncommon: may be cured by surgery?
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Management of Soft Tissue Sarcomas

In Dogs

Caroline Prymak, BVSc(Hons) CertVR MBA MRCVS DSAS DipACVS DipECVS

RCV S Spe cialist in Sm all Anima l Surgery

1. Soft tissue sarcomas (STS) comprise 15% of all “skin” and subcutaneous tumours in dogs.

Whilst the term STS denotes a widely disparate group of malignancies it does provide a

convenient term under which to group an array of mesenchymal tumours arising from the

connective tissues. They are classified on the basis of the adult tissue they resemble and

include:

a Fibrosarcoma

b Haemangiopericytomas

c Malignant peripheral nerve sheath tumours (Schwannomas, Neurofibrosarcomas)

d Myxosarcoma

e Malignant fibrous histiocytoma

f Liposarcomas

g Lymphangiosarcoma

h Leiomyosarcoma

i Rhabdomyosarcoma

j Undifferentiated sarcoma

They are classified as STS because of their similar biological behaviour. They have a  relatively

low metastatic rate (< 20%) but tend to be locally infiltrative. Synovial cell sarcoma is

sometimes included in this group because treatment is similar, however, they may have a

higher metastatic rate. Haemangiosarcoma and osteosarcoma are excluded from this group

because of the higher incidence of metastatic disease.

2. Diagnosis and Management of STS Includes:

a Pre-operative diagnosis via biopsy

b Staging 

c Aggressive surgical resection

d Repeat surgery and/or adjuvant radiation therapy if the initial resection is incomplete on

histopathological examination of the excisional biopsy

e Chemotherapy for poorly differentiated tumours or if metastatic disease is present
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3. Signalment

Larger breeds of dog are most commonly affected. Commonly affected breeds include Golden

Retriever, GSD, Labrador Retriever, Doberman Pinscher,  Flat-coated Retriever. Age ranges

from 2-14 years with most cases between 6-10 years of age. They may occur anywhere on the

body, but are most common on the trunk, limbs and face.

4. Clinical Signs - “Accurate Diagnosis = Accurate Prognosis”
Typical presentation is of a large solitary, variably sized, poorly circumscribed, irregular and

nodular, firm to fleshy mass. They may have soft, friable, ulcerated areas depending on rate

of growth, size and location. A pseudocapsule maybe present consisting of compressed

neoplastic cells.  Typically these lesions are non-painful unless there is nerve root involvement

which often results in lameness and pain in the affected axillary region.

5. Diagnosis

The diagnostic workup of patients with suspected STS involves appropriate biopsy, imaging of

the primary tumour, and a complete staging

a Biopsy

The preferred biopsy approach is the least invasive whilst allowing a definitive

histological diagnosis and assessment of tumour grade. A pre-operative surgical biopsy,

if properly planned will not adversely affect outcome. The biopsy incision or tract (needle

core) should be positioned so that it can be completely excised with the definitive

surgery.

i. Cytology maybe unrewarding in diagnosing STS since their mesenchymal

origin does not readily result in cell shedding. Interpretation of fine needle

aspirates requires an experienced sarcoma cytopathologist.

ii. Core Needle biopsies are often adequate.  If the lesion is superficial the biopsy

can be guided by direct palpation, less accessible lesions may require image

guided ultrasound.

iii. Incisional biopsies are indicated if the initial biopsies are non-diagnostic.

Repeat  biopsies  should be performed through the same biopsy site if possible.

If incisional biopsies are performed in areas with minimal surrounding tissue the

incision should be directed so that it corresponds with lines of tension. The

larger the biopsy the greater the accuracy of the diagnosis and the ability to

grade the tumour. Biopsied tissue should be submitted in 10% formalin at a ratio

of 10:1 formalin to tissue. A diagnosis is essential  prior to definitive surgery.

Surgical planning is based on the histopathologic diagnosis and grade of tumour. The most

common mistake made when dealing with STS in veterinary medicine is the incomplete

resection of an undiagnosed tumour. Because local recurrence, metastasis, and consequently

death due to tumour related causes is influenced by the histopathological findings, all tumours
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should be graded prior to definitive surgery. Unfortunately, histologically low grade, yet

biologically high grade fibrosarcoma of the jaw has been reported.

6. Staging

Most staging systems are based on the assessment of three major components of the

malignant process:

a Size of the primary tumour (T)

b Lymph node metastasis (L)

c Distant metastasis (M)

Whenever a malignancy is suspected, 3 view thoracic radiographs should be taken to look for

metastatic disease. Other radiographic views  maybe indicated depending on the tumour type

and local draining lymph node area. Regional lymph nodes should be examined and excised

if accessible. If surgical resection is planned further imaging of the primary tumour maybe

indicated using MRI or CT. These imaging modalities provide a multi-planar evaluation of the

primary tumour. Routine blood work should be performed in all STS patients undergoing

surgery.

7. Surgery

Treatment for all STS should consist of early surgical excision. The best time to locally cure

these tumours is with the first  definitive surgery. However, before surgery is performed the

following questions should be asked.

a What is the type, stage and grade of the tumour?

b What is the typical behaviour of a tumour of this type, stage and grade?

c Is a surgical cure possible - must be aware of all surgical reconstructive techniques?

d What type of surgical technique is required to achieve adequate surgical margins (Wide

local or amputation)?

e What alternative or adjuvant therapies might be indicated: radiation for local disease

and/or chemotherapy for metastatic disease?

When surgery is performed all biopsy tracts or previous surgical scars/drainage holes need to

be completely removed. Haemostasis should be meticulous to reduce haematoma

dissemination of tumour.

Soft tissue sarcomas should be excised with wide surgical margins (2-3cms) due to

microscopic, finger like projections of tumour tissue that can extend into the surrounding tissue.

Excision should extend at least one tissue plane deep to the tumour if wide deep margins are

difficult due to the anatomy of the area. Soft tissue sarcomas should not be shelled out

(marginal excision). These tumours can  develop  pseudocapsules of compact tumour cells.

These cells are perfectly viable and if the tumour is “shelled out” of this pseudocapsule it will

recur. If the STS  is entered at any time during the surgery it will recur.

Surgical margins should always be examined histopathologically, and those areas that are

difficult to excise with wide margins should be marked by the surgeon with ink or by suture tags

and reported as “close” margins so that the pathologist can identify and examine those areas

of concern.  If margins are “dirty” (incomplete) other options are available, but unlikely to be as
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successful as with the first surgical attempt. Options to be considered following an incomplete

resection include:

i. A second more aggressive surgery - the entire primary incision needs to be

considered “dirty” and resected with 2-3 cms margin

ii. Radiation therapy

8. Radiation Therapy

Soft tissue sarcomas are thought to be fairly resistant to radiation therapy due to the tumours

slow rate of growth. However, radiation therapy appears to offer good local control rates for

microscopic residual disease following incomplete surgical resection. Radiation therapy should

be used early in the course of treatment rather than after multiple surgeries owing to the

difficulty in identifying the extent of disease in patients that have undergone multiple surgical

procedures.  Placement of surgical staples in the wound can help to more accurately identify

the full extent of the surgical field. Remission durations for dogs with STS treated with radiation

therapy depends on the total dose of radiation delivered. Higher doses give longer control.

a Results of radiation therapy after incomplete surgical resection of STS:

i. Orthovoltage radiation - Control

(1989) 1 year = 60% disease free

 2 years = 40% disease free

ii. Megavoltage radiation - 63 Gy given in 3 fractions per week,

(1997) 3 Gy per fraction (48 cases)

16% recurrence rate

86% control at 4 years

b Control Rates with Radiation Therapy Alone in the Management of STS

i. Haemangiopericytoma - Control

1 year = 50%

2 years = 20%

ii. Fibrosarcoma - Control

1 year = 20%

9. Chemotherapy

Chemotherapy alone does not offer appreciable local tumour control. Poorly differentiated STS

with higher rates of metastatic spread may benefit from adjuvant chemotherapy as is

recommended in human medicine. This has not been definitively shown to reduce metastasis

in dogs. Doxorubicin is the agent currently being used in clinical trials.
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10. Prognostic Factors

a Histopathology findings:

Mitotic rate
Degree of differentiation/ grade

Degree of necrosis

b Tumour size - as with all tumours big is bad

c Number of previous surgeries - more is bad

d Tumour location - extremities is better

The most frequent cause of tumour related death in dogs with STS is local recurrence. Previous

reports have shown 40-75% local recurrence rates with surgery alone.  In one study 40%

recurrence rates occurred when margins were reported “clean” on histopathology. With

aggressive surgery, a 75% local control rate at 3 years has been reported. The biggest

determinant of local recurrence is the completeness of surgical resection.

With more aggressive surgery resulting in long term local control of STS metastatic disease

may become more prevalent It is believed that high grade/poorly differentiated STS may have

a metastatic rate of up to 40% compared with low grade/well differentiated STS where the

metastatic rate is < 10% This suggests that dogs with poorly differentiated STS may benefit

from adjuvant chemotherapy. However there is currently limited data on the use of adjuvant

chemotherapy in reducing the incidence of metastases in dogs.

11. Follow-up Recommendations

Re-evaluation of STS patients after treatment focuses on local recurrence of disease. Physical

examination with careful palpation of the tumour site is paramount, with biopsy of suspect

areas. Recurrent tumours tend to have a more aggressive biological  behaviour than the original

tumour, showing more rapid growth and invasion into surrounding tissues. Options for the

treatment of recurrent disease are similar to those of the primary tumour with the potential for

even more aggressive management. Metastatic checks should be performed on a 6 monthly

basis  if local control of tumour is achieved.

Soft tissue sarcomas can be frustrating tumours to treat and require the adherence to good

surgical oncology principles if control of disease is to be achieved.
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Comparative Aspects of

Canine and Feline Lymphosarcoma

Susan M. North, BSc(Hons) PhD DVM DACVIM(Onc) DECVIM-CA

12. CANINE LYMPHOSARCOMA

a Commonly Diagnosed Malignancy in Dogs

Incidence 24/100,000

b Aetiology Unknown

i. Genetic predisposition

Bull Mastiff, Golden Retriever

ii. Environmental toxins

2,4-D?

iii. Retroviruses?

c Clinical Signs

i. Peripheral lymphadenopathy

ii. Anorexia and lethargy

iii. Weight loss

iv. Evidence of haemorrhage

v. Dyspnoea

vi. Polyuria and polydipsia

vii. Vomiting and diarrhoea

d Clinical Evaluation

Physical Examination Findings

i. Peripheral lymphadenopathy

ii. Splenomegaly &/or hepatomegaly

iii. Abdominal mass

iv. Pallor

v. Petechial or ecchymotic haemorrhage

vi. Pleural or abdominal effusion
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e Clinical Evaluation

i. Diagnostic Work Up

(1) Haematology and Clinical Chemistry

(2) Urinalysis

(3) Chest and abdominal radiographs

(4) Cytology

(5) Tissue Biopsy for histopathology and T/B immunophenotyping

(6) Bone Marrow Aspirate

ii. Additional Tests May Be Required on An Individual Basis

(1) Coagulation profile

(2) Ultrasonography

(3) Endoscopy

(4) CSF etc.

f Clinical Staging

Stage I - Single node involvement

Stage II - Multiple node involvement on one side of the diaphragm

Stage III - Generalised lymph node involvement

Stage IV - Stages I-III with liver and/or spleen involvement

Stage V - Stages I-IV with bone marrow involvement; other presentations of

Lymphosarcoma

Substage A - No signs of systemic illness

Substage B - Signs of systemic illness

g Other Presentations of Lymphosarcoma

i. Gastrointestinal - 2nd most common

ii. Renal

iii. Ocular

iv. CNS

v. Oral

vi. Skin

vii. Testicular

viii. Bone

ix. Nasal
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h Prognosis

Multiple factors affect prognosis

i. Substage

ii. Histologic grade of malignancy

iii. T vs. B cell immunophenotype

iv. Paraneoplastic Syndromes

(1) Hypercalcaemia

(2) Bleeding

v. Response to Therapy

vi. Chemotherapy Protocol

vii. Gender?

viii. Age?

i Potential Toxicities Associated with Chemotherapy

i. Myelosuppression - may lead to infection-sepsis

ii. Anorexia

iii. Lethargy

iv. Nausea and vomiting

v. Diarrhoea

vi. Alopecia-certain breeds e.g. poodles,OED, certain terriers

vii. Cardiotoxicity

viii. Cyclophosphamide cystitis

ix. Peripheral neuropathy

x. Paralytic ileus

j Paraneoplastic Syndromes Commonly Seen with Lymphosarcoma

i. Thrombocytopenia

ii. Immune-mediated haemolytic anaemia

iii. Anaemia-usually mild

iv. Hypercalcaemia (T cell?)

v. Neutropenia-rare

Chemotherapy Protocols

Comparison of median survival times

Protocol Median Survival Times

Prednisolone alone 60 days

COP 180 days

AMC cyclic 219 days

Doxorubicin alone 230 days

CVT X 365  days 
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k Other Treatment Modalities

i. Radiation

(1) Emergency - e.g. dyspnoea due to anterior mediastinal mass

(2) Local problem - e.g. solitary lymph node

(3) Isolated disease - rare in dogs, mostly feline nasal Lymphosarcoma

ii. Immunotherapy

(1) Monoclonal antibody Mab231 - in conjunction with chemotherapy

l Future Directions

i. Further research into aetiology

(1) Pedigree analysis

(2) Retroviruses?

ii. New chemotherapeutic protocols

(1) Better use of chemotherapy

(2) Drug resistance

(3) New salvage protocols

(4) Maintenance therapy

iii. Multimodality therapy

iv. Prognostic factors

CANINE LEUKAEMIA

a Defintion

Neoplastic disease involving one or more cell types of haematopoietic origin, primary

disease of blood.  Literally means “white blood”.

b Aetiology

i. Unknown

ii. Viral - no retrovirus identified in dogs

iii. Chemical / physical agents-humans-benzene, radiation and Chemotherapeutic

agents

iv. Genomic alterations- no current information in dogs

v. Defects in immune surveillance / immunodeficiency
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c Clinical Signs

Variable; severity greater with acute leukaemias; chronic can be an incidental finding.

Common signs include:

i. Lethargy

ii. Anorexia

iii. Weight loss

iv. Anaemia

v. Bleeding

vi. Limping

d Clinical Evaluation

Physical Examination 

i. Pallor-evidence of anaemia, generally non-regenerative

ii. Bleeding-secondary to thrombocytopenia, coagulopathies, hyperviscosity

syndrome

iii. Fever-secondary to infection or paraneoplastic

iv. Splenomegaly-common with lymphoid leukaemias

v. Neurologic signs-neoplastic infiltrates around meninges, haemorrhage or

hyperviscosity

vi. Ocular

e Clinical Evaluation

Diagnostic Work up

i. Physical examination: assessment of peripheral lymph nodes important

ii. Haematology/clinical chemistry/urinalysis

iii. Radiographs; chest and abdomen

iv. Bone marrow aspirate/biopsy

(1) Aspirate sufficient in most cases

(2) Core biopsy indicated for cytopenic patients

v. Coagulation profile

f Prognosis

Depends upon:

i. Type of leukaemia (lymphoid vs non-lymphoid)

ii. Acute vs. Chronic

g Lymphoid Leukaemias

i. Most common form of leukaemia seen in the dog

ii. Must differentiate between

Acute vs. Chronic vs. Stage V Lymphosarcoma
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Acute Lymphoblastic Leukaemia (ALL)

(1) Signalment: No gender or age predisposition

Large breed dogs (GSD / Rottweiler?)

(2) Clinical Signs: ill median of 2 weeks prior to diagnosis

(a) Lethargy

(b) Anorexia

(c) PU/PD

(d) Limping

(3) Diagnosis: Blast cells in blood and bone marrow

(a) Thrombocytopenia

(b) Anaemia

(4) Prognosis: Very guarded

(a) Prompt treatment; lower WBC when treatment starts better

chance of successful treatment

(b) Specialist care required

(c) In hospital support; potential for haemorrhage and infection high

(d) Aggressive chemotherapy required

(5) Supportive Care: IV Fluids

(a) Broad spectrum antibiotics

(b) GCSF

(c) Blood products

(d) Monitor WBC, K, BUN, creatinine

(6) Chemotherapeutic Protocols

(a) Initially non-myelosuppressive drugs

(i) Vincristine

(ii) Prednisolone

(iii) L’Asparaginase

(b) More aggressive cytotoxic agents as soon as possible

(i) Doxorubicin

(ii) Cyclophosphamide

Chronic Lymphocytic Leukaemia (CLL)

(1) Signalment: no gender or breed disposition

Older (median 10.5 years)

(2) Clinical signs: protracted course (up to years); often asymptomatic; mild

anaemia common

(3) Physical examination: mild lymphadenopathy, mild / moderate

hepato / splenomegaly

(4) Diagnosis: lymphocytosis well-differentiated cells, bone marrow mature

cells

(5) Prognosis: good, survival 2 - 3 years,

(a) Not always necessary to treat

(b) Monitor WBC; >50,000 treat

(c) Often can take off treatment when WBC normal
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(6) Treatment: chlorambucil (leukeran)

(a) 0.2mg/kg daily for 10 days then 0.1 mg/kg daily

(b) Prednisolone 30mg/m2 daily tapered after 3 weeks

(c) In refractory cases:

Vincristine 0.7mg/m2 

(d) May take months for WBC to normalise

2. FELINE LYMPHOSARCOMA

a Commonly Diagnosed Malignancy in Cats

Lymphosarcoma accounts for a  of all diagnosed feline malignancies

b Aetiology

i. Role of Retroviruses

(1) FeLV: the majority of cats with gi, multicentric, are negative for FeLV by

IFA, this is different to what was originally reported in the literature when

there was more overt involvement of FeLV.  This virus is still an

important agent in the development of LSA in cats

(2) B-cell: FeLV-; mostly gi

(3) T-cell: FeLV+; other anatomic locations eg mediastinum

ii. Vacination

effective vaccination protocols have reduced the numbers of FeLV+ cats: some

IFA negative cats are positive by PCR; concern with vaccine is induction of

fibrosarcomas

iii. FIV: one study showed FIV+ cats had a five fold increased risk of LSA

c Anatomic Sites: Multiple

i. Cranial mediastinum and thymus

ii. Gastrointestinal

iii. Renal

iv. Multicentric

v. Cutaneous

vi. Nasal

vii. Other

d Clinical Signs

Depends on location, but will include:

i. Anorexia, Lethargy, Weakness

ii. Weight loss often with good appetite

iii. Vomiting and Diarrhoea

iv. Neurologic Signs
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e Physical Examination Findings

i. Dehydration

ii. Thin

iii. Decreased compression of the thorax

iv. Dyspnea

v. Abdominal Mass

vi. Spleno / Hepatomegaly

vii. Peripheral Lymphadenopathy

f Diagnostic Work Up

i. Haematology / Biochemistry / Urinalysis

ii. T4 if older cat, especially with weight loss

iii. Serologic evaluation of FeLV and FIV status

iv. Chest and abdominal radiographs

v. Biopsy / Cytology

vi. Bone marrow aspirate

g Additional Tests (as indicated)

i. Coagulation profile

ii. Ultrasonography of chest or abdomen

iii. Endoscopy

iv. Exploratory laparotomy

v. Serum protein electrophoresis

vi. Cerebrospinal fluid analysis

h Cytology vs. Biopsy

i. Cytology sometimes acceptable for diagnosis, eg:

(1) Pleural or abdominal effusion

(2) Bone Marrow

(3) Kidney

(4) Liver

ii. Cytology not acceptable for diagnosis from:

(1) Spleen

(2) Lymph Node

i Staging of Feline Lymphosarcoma

Stage 1: Single tumour (extra nodal), single anatomic area (nodal)

Stage 2: Single extra nodal tumour with lymph node involvement; two tumours

extra nodal, or nodal areas on one side of the diaphragm, resectable gi

tumour +/- lymph node involvement.

Stage 3: Two extra nodal tumours or nodal areas on both sides of diaphragm,

paraspinal or epidural tumours, all primary non resectable intra

abdominal tumours

Stage 4: 1 - 3 with liver and or spleen involvement

Stage 5: 1 - 4 with bone marrow, CNS or both
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j Prognostic Factors

i. FeLV status

ii. Treatment protocol

iii. Response to treatment

iv. Anatomical site

k Approaches to Treatment:

i. Surgery

ii. Chemotherapy

iii. Radiation

iv. Combination

l Indications for Radiation in the Treatment of Feline Lymphosarcoma

i. Isolated disease

ii. Emergency treatment

m Chemotherapy Protocols

i. COP 150 days

ii. COP 83 days

iii. CVTX 270 days

iv. COP+dox 281 days

n Cats and Chemotherapy

i. In general, cats exhibit fewer side effects from chemotherapy than dogs

ii. Long term chemotherapy may induce a mild leukopenia, this is rarely clinical;

true sepsis is extremely rare

iii. Most common drug to cause side effects: Doxorubicin

iv. Most common side effect: anorexia for 1 - 2 days

v. Long term chemotherapy will result in loss of whiskers and development of

“kitten coat”

o Potential Toxicities

i. Anorexia / Lethargy

ii. Nausea / Vomiting / Diarrhea

iii. Myelosuppression

iv. Diabetes Mellitus

v. Nephrotoxicity / Cardiotoxicity?

p Alimentary Lymphosarcoma

i. Most common form of LSA in cats

ii. Primarily older cats, majority are FeLV negative

iii. Most alimentary form B-cell origin (80%)

iv. Anorexia is the most frequent clinical sign seen by clients
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q Mediastinal Lymphosarcoma

Two Populations

i. Young Cats (median 2 years)

(1) FeLV+ (> 80%)

(2) Clinical presentation - severe dyspnoea

(3) Non-compressible thorax

(4) Radiographs: cranial mediastinal mass +/- pleural effusion

(5) Diagnosis: cytology of fluid reveal lymphoblasts or cytology of mass

(6) Good initial response to therapy (> 80%)

(7) Rapid relapse

(8) Median survival time 3 months

(9) May become leukaemic without recurrence in chest

ii. Middle - Old Age

(1) FeLV negative

(2) Clinical presentation - dyspnoea

(3) Isolated disease

(4) Good response to treatment: may require radiation

(5) Median survival time > 1 yr; many long term survivors (> 5 yrs)

(6) Major differential: THYMOMA

(7) Diagnosis: Cytology vs. Biopsy

r Multicentric Lymphosarcoma

i. Seen less frequently in cat than dog

ii. Must biopsy lymph node to confirm LSA as cannot differentiate from

hyperplasia on cytology; hyperplasia not uncommon in young cats < 2 yrs old

iii. Biopsy result of “chronic inflammation” or histiocytic: may need to repeat multiple

biopsies

s Nasal Lymphosarcoma

i. Clinical Signs:

(1) Mucopurulent Nasal Discharge

(2) Unilateral Initially

(3) Epistaxis

(4) Sneezing

(5) “Bump” on Nose

(6) Anorexia

(7) Majority FeLV negative;

ii. Diagnosis: Cytology / Biopsy

iii. Treatment: Radiation +/- Chemotherapy

iv. Survival Times > 97weeks

May develop systemic disease;

v. Complications: Ocular-cataracts may develop

vi. MRI to define extent of disease
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t Renal Lymphosarcoma

i. Original Report:

50% FeLV+

Renal LSA will metastasise to the CNS

ii. Prognosis:

guarded; depends on degree of renal failure after starting treatment

iii. Treatment:

Treatment should NOT be delayed; persistent azotemia indicates a poor

prognosis; persistent anaemia can be managed with erythropoietin

improvement of renal parameters can be seen within 48hrs depending

on treatment; good supportive care essential

u CNS Lymphosarcoma

i. Most Common Location:

Extradural / Spinal cord; most often TL spine

ii. One report 80% FeLV+; 

iii. 2nd most common CNS tumour in cat (1st meningioma)

iv. Can be primary or secondary; if secondary usually from renal/bone marrow

v. Median age 3 - 4 yrs

vi. Common clinical presentation: hind limb paresis

vii. Treatment: include radiation

v Cutaneous Lymphosarcoma

i. Usually primary

ii. Median 10 - 12 yrs

iii. Majority FeLV negative

iv. B-cell and mycosis fungoides

w Feline Leukaemia

i. Acute forms most common; primarily lymphoid associated with FeLV

ii. Prognosis: poor; bone marrow for diagnosis

iii. Treatment: aggressive chemotherapy

FeLV induces other syndromes eg severe non-responsive anaemia and myelodysplastic

disease

x Future Directions

i. Development of new chemotherapeutic regimens

ii. More multi-modality approach to treatment

iii. Fundamental aspects of the biology of feline Lymphosarcoma
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Open Forum Discussion

“What Are the Roles of the Practitioner and the Specialist

in the Management of the Cancer Patient?”
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