VeterinariaMéxico

Volumen Nimero Enero-Marzo
Volume 37 Number 1 January-March 2006

Articulo:

Protocolo diagndstico y terapéutico en
perros sospechosos de osteosarcoma
(andlisis retrospectivo de 28 casos
clinicos)

Derechos reservados, Copyright © 2006:
Facultad de Medicina Veterinaria y Zootecnia, UNAM

Otras secciones de Others sections in
este sitio: this web site:

s indicedeestenimero s Contents of this number
& Masrevistas w More journals

w Blsqueda w Search

@edigraphic.com


http://www.medigraphic.com/espanol/e-htms/e-vetmex/e-vm2006/e-vm06-1/e1-vm061.htm
http://www.medigraphic.com/espanol/e-htms/e-vetmex/e-vm2006/e-vm06-1/e1-vm061.htm
http://www.medigraphic.com/espanol/e1-indic.htm
http://www.medigraphic.com/espanol/e1-indic.htm
http://www.medigraphic.com/espanol/e-buscar/e1-busca.htm
http://www.medigraphic.com/ingles/i-htms/i-vetmex/i-vm2006/i-vm06-1/i1-vm061.htm
http://www.medigraphic.com/ingles/i1-indic.htm
http://www.medigraphic.com/ingles/i-buscar/i1-busca.htm
http://www.medigraphic.com

Protocolo diagndstico y terapéutico en perros
sospechosos de osteosarcoma (analisis
retrospectivo de 28 casos clinicos)

Diagnostic and therapeutic protocol in dogs with
probable osteosarcoma (retrospective
analysis of 28 clinical cases)

Arturo Carmona Lopez* Carlos Santoscoy Mejia**

Abstract

Twenty-eight clinical cases of dogs with probable osteosarcoma were analyzed in order to identify frequent clinical characteris-
tics, stage of the disease, and determine the number of cases with definitive diagnosis and specific treatment. All included cases
were attended from January 2001 to August 2003 in the Veterinary Hospital of the National Autonomous University of Mexico.
Thirteen patients (57%) out of 28 showed an advance stage of disease, and typical feature of osteosarcoma was observed in
17/28 cases (60%). Diagnosis of osteosarcoma was confirmed in nine patients (32.1%); all of them received a specific treatment.
In four dogs (14.2%) other diseases such as: osteomyelitis, hemangiopericytoma, squamous cells and prostatic carcinoma were
diagnosed. Based on observations, an individualized diagnostic and therapeutic protocol is proposed, using available resources
in Mexico, for patients with atypical and typical clinical presentation of osteosarcoma. Special attention is given to the early
diagnosis and to integral care of patients with bone neoplasm.

Key words: BONE NEOPLASM, OSTEOSARCOMA, TREATMENT, DOGS.
Resumen

Se analizaron 28 casos clinicos de perros sospechosos de osteosarcoma, que fueron atendidos en el Hospital Veterinario de
la Facultad de Medicina veterinaria y Zootecnia de la Universidad Nacional Auténoma de México, durante enero de 2001 a
agosto de 2003, con el propdsito de identificar el estadio de enfermedad, asi como las caracteristicas clinicas mas frecuentes
de los pacientes y determinar el nimero de casos con diagndstico definitivo y tratamiento especifico. Trece (57%) de los 28
casos se encontraron en estadio avanzado y 17 (60.7%) tuvieron una presentacion clinica tipica de osteosarcoma. En nueve
de ellos (32.1%) se confirmé el diagndstico y se dio tratamiento especifico, mientras que en cuatro (14.2%) se diagnosticaron
otras patologias, como carcinoma prostatico, osteomielitis, hemangiopericitomay carcinoma de células escamosas. Con base en
las observaciones realizadas, se propone un protocolo diagndstico y terapéutico individualizado en el que se utilicen recursos
disponibles en México para pacientes con presentacion clinica atipica y tipica de osteosarcoma en estadio inicial y avanzado. Se
sugiere poner especial énfasis en el diagndstico temprano, asi como en el cuidado integral del paciente con neoplasia 6sea.

Palabras clave: TUMOR OSEO, NEOPLASIA OSEA, OSTEOSARCOMA, TRATAMIENTO, PERRO.

Recibido el 23 de febrero de 2005 y aceptado el 25 de agosto de 2005.

*Programa de residencia, especialidad del Hospital Veterinario de la Facultad de Medicina Veterinaria y Zootecnia, de la Universidad
Nacional Auténoma de México, 04510, México, D. F., Tel. 5670-1758, Correo electrénico: Starturo2 @starmedia.com

**Seccion de Ortopedia del Hospital Veterinario de la Facultad de Medicina Veterinaria y Zootecnia, de la Universidad Nacional Auténoma
de México, 04510, México, D. F., Tel. 5622-5866.
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Introduction

one neoplasms are common in gerontal dogs

of more than 18 kilograms."” They surge from

one of the mesenchymal tissues that form the
skeleton such as: bone; cartilage; fibrous, adipose and
hematopoyetic tissue; blood vessels and nerves.! The
most common primary bone neoplasms are: osteosar-
coma , condrosarcoma, fibrosarcoma and hemangio-
sarcoma.'

The osteosarcoma is a malignant neoplasm of rapid
growth and great metastatic potential,>*° it is char-
acterized for possessing malignant mesenchymal cells
which produce osteoid matrix.*”® It represents near
85% of the bone neoplasms and 5% of tumors in dogs,
in which they are more frequent."**"

The typical clinical presentation is observed in
8-year-old dogs, as an average, and of more than 18 kg.
The most frequent localization of these tumors is at
the radius or distal femur and humerus or proximal
tibia. Radiographs detect abnormalities in the bone
density and periosteal reaction in sun rays."* Neverthe-
less, the alterations are not patognomonic and not all
patients have a typical presentation.

Nowadays, there has been an increment in owners
that believe that their pets have the right to receive
better medical care from the veterinarians, and are
willing to take a financial decision to cover a medical
treatment for a better animal life quality.'”'' Neverthe-
less, the main factor to be considered in the osteosar-
coma therapy is the moment in which diagnosis is
made.">"

For this purpose, 28 suspected cases of osteosar-
coma in dogs were analyzed at the Veterinary Hospi-
tal of the Faculty of Veterinary Medicine and Animal
Husbandry of the Autonomous National University of
Mexico, with the objective of studying the clinical char-
acteristics and the stage of sickness in which these
patients are presented, as well as to determine how
many cases of osteosarcoma diagnosis were estab-
lished, its relation to the clinical presentation and
the response to the treatment. And last, a diagnostic
and therapeutic protocol is proposed for suspected
patients of osteosarcoma determined by the clinical
characteristics of each patient and its stage of sick-
ness.

Material and methods

Twenty eight clinical cases with radiographic diagno-
sis of bone neoplasm and suspected osteosarcoma
received at the Orthopedic section of the Veterinary
Hospital of the Faculty of Veterinary Medicine and
Animal Husbandry of the Autonomous National Uni-
versity of Mexico, during the period of 2001 to August
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Introduccion

as neoplasias 6seas son comunes en perros

gerontes de mds de 18 kilogramos."” Surgen a

partir de alguno de los tejidos mesenquimatosos
que conforman el esqueleto, entre los que se
incluye hueso, cartilago, tejido fibroso, adiposo,
hematopoyético, vasos sanguineos y nervios." Las
neoplasias 6seas primarias mds comunes son:
osteosarcoma, condrosarcoma, fibrosarcoma vy
hemangiosarcoma.'

El osteosarcoma es neoplasia maligna de rapido
crecimiento y gran potencial metastdsico,>”® se
caracteriza por poseer cé€lulas mesenquimatosas
malignas que producen matriz osteoide.*”*Representa
cerca de 85% de las neoplasias 6seas y 5% de los
tumores en perros, en quienes es mas frecuente."”*'

La presentacion clinica tipica se observa en perros
de ocho anos de edad en promedio y de mas de 18 kg.
La localizaciéon mas frecuente en estos tumores es en
el radio o fémur distal y hiimero o tibia proximal. Las
radiografias detectan anormalidades en la densidad
Osea y reaccion periostica en rayos de sol."! Sin
embargo, las alteraciones no son patognomonicasy no
todos los pacientes tienen una presentacion tipica.

Hoy se han incrementado los propietarios que
creen que sus animales de compania tienen derecho a
mejor cuidado médico veterinario, y estan dispuestos a
tomar la decision financiera de aplicar un tratamiento
que mantenga la calidad de vida del animal.'”!" Sin
embargo, el principal factor para considerar dentro
de la terapéutica de osteosarcoma es el momento en
el que se realiza el diagnostico.">"*

Con ese proposito se analizaron 28 casos de
perros sospechosos de osteosarcoma en el Hospital
Veterinario de la Facultad de Medicina Veterinaria y
Zootecnia, de la Universidad Nacional Auténoma de
México, para conocer las caracteristicas clinicas y
el estadio de enfermedad en que son presentados
estos pacientes, asi como determinar en cudntos casos
se estableci6 el diagnéstico de osteosarcoma, su
relacion con la presentacion clinica y la respuesta
al tratamiento. Finalmente se propone un protocolo
diagnostico y terapéutico para pacientes sospechosos
de osteosarcoma determinado por las caracteristicas
clinicas de cada paciente y su estadio de enfermedad.

Material y métodos

Se seleccionaron 28 casos clinicos con diagndstico
radiografico de neoplasia 6sea y sospechosos de
osteosarcoma recibidos en la secciéon de Ortopedia
del Hospital Veterinario de la Facultad de Medicina
Veterinaria y Zootecnia, de la Universidad Nacional
Auténoma de México, en el periodo enero de 2001 y



of 2003, were selected. All cases went through clinical
history and physical and orthopedic examination of
the patient. The radiographic study was performed in
the hospital.

In order to establish a radiographic diagnosis, it
was taken into consideration: anamnesis, patient’s clin-
ical history, findings in the physical examination, pre-
sumptive diagnosis, and, for at least, two of the follow-
ing radiographic alterations: a) bone lysis, b) bone pro-
liferation, ¢) periosteal reaction in sun rays, d) changes
in bone’s form and density, ¢) triangle form elevation
of the periosteum due to the invasion of the cortex by
new bone formation (Codman’s triangle) (Figure 1).

In cases where the owner gave his consent, biopsy,
necropsy or both were performed and, in only one
case, cytology. The biopsies were performed using a
Michel’s trepan; cytology, by aspiration with a fine
needle (FNA). The histological and cytological inter-
pretations were practiced at the Pathology Department
of the Faculty of Veterinary Medicine and Animal Hus-
bandry of the UNAM.

In patients who received medical treatment, n/d or
a/d* food and carprofen (2.2 mg/kg PO BID), were
used. In case of secondary infections they received
cephalexine (30mg/kg PO BID). Patients on chemo-
therapy received sodium chloride solution at 0.9%,
mannitol at 20% and butorphanol or metoclopramide,

agosto de 2003. En todos los casos se realiz6 la historia
clinica, examen fisico y ortopédico del paciente.
El estudio radiografico se realiz6 en la seccién de
Imagenologia del hospital.

Para emitir el diagnéstico radiografico se consider6
la anamnesis, resena del paciente, hallazgos en el
examen fisico, diagnoéstico presuntivo y por lo menos
dos de las siguientes alteraciones radiograficas: a)
lisis 6sea, b) proliferacion 6sea, ¢) reaccién peridstica
en rayos de Sol, d) cambios en la forma y densidad
oseas y ¢) elevacion del periostio de forma triangular
causada por la invasion de la corteza con hueso de
neoformacion (triangulo de Codman) (Figura 1).

En los casos en que el propietario lo permitio, se
realiz6 biopsia, necropsia o ambas, y s6lo en un caso se
realizo6 citologia. Las biopsias se realizaron utilizando
trépano de Michel; la citologia, a través de puncién con
aguja delgada (PAD). Las interpretaciones histologica
y citolégica se efectaron en el Departamento de
Patologia de la Facultad de Medicina Veterinaria y
Zootecnia de la UNAM.

Enlos pacientes que recibieron tratamiento médico
se utiliz6 alimento n/d o a/d* y carprofeno (2.2
mg/kg PO BID). En caso de infecciones secundarias,
cefalexina (30 mg/kg PO BID). En los pacientes que
recibieron quimioterapia se utiliz6 solucién cloruro

*Hill s Pet Nutrition Topeka, KS 66601, EUA.

Figura 1. Articulacion humeroradioulnar de un Labrador
donde se observan algunas caracteristicas comunes de
neoplasia 6sea: a) reacciéon periostica, b) triangulo de
Codman y c) lisis 6sea.

Figure 1. Humeroradialulnar joint of a Labrador retriever
where some common characteristics of bone neoplasm are
observed: a) periosteal reaction, b) codman triangle and c)
bone lysis.
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Cuadro 1

PROTOCOLO PARA LA ADMINISTRACION ENDOVENOSA DE CISPLATINO

PROTOCOL FOR THE INTRAVENOUS ADMINISTRATION OF CISPLATIN

1. Obtain hemogram, blood chemistry and urinalysis.

2. Place IV catheter and administer sodium chloride at 0.9% to 3.75 mL/kg/h during 16 hours, at least.

3. Slowly administer 0.5 g/kg IV of mannitol and 0.4 mg/kg IM of butorphanol.

4. Initiate treatment with infusion of cisplatin (70 mg/m?) at the necessary volume to administer 3.75 mL/kg/h of

NaCl 0.9% during two hours.

5. Administer 0.3 mg/kg SC of metoclopramide or 0.4 mg/kg SC of butorphanol.

6. Continue therapy with NaCl 0.9% for another six hours.

as the protocol described in Table 1 for the administra-
tion of cisplatin.* One patient received ondansetron**
as antiemetic (0.15 mg/kg every 6 hours) during the
administration of chemotherapy and one day after; in
other patient morphine was used (0.6 mg/kg in bolus
and later every four hours by infusion) as an analgesic,
with conventional venoclysis and permanent medical
supervision.

Every patient subjected to anesthetic procedures
with preoperative blood tests and radiographic free of
metastasis; received carprofen and butorphanol 24 h
before the procedure, and inhaled anesthetic was used
(halothane or sevofluorane); when it was indicated,
local anesthesia with bupivacaine at 0.5% was adminis-
tered. For the osteotomy of the radius 4.5 mm x 26
mm orthopedic screws were used with a dynamic com-
pression plate of 4.5 mm with 12 orifices.

Results

Patients with radiographic diagnosis of
bone neoplasm

Of the 28 patients, 60.7% had clinical and radiographic
characteristics of suggested osteosarcoma (Table 2,
groups 1,2,3). In the majority of cases (57%) the
patients were presented in an advanced state of sick-
ness.

The average age of the affected animals was of 8.2
(+ 3) years with a mean of 10; nevertheless, the range
was from 2 to 16 years. Although some authors state
that there also exists a prevalence in patients of 12 to
24 months of age,"” there were no observed dogs with
this characteristic, maybe because of the size of the
studied population. The Rottweiler breed was the most
affected (Figure 2) and the size was a decisive factor,
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de sodio al 0.9%, manitol al 20% y butorfanol
o metoclopramida, segin el protocolo descrito en
el Cuadro 1 para la administraciéon de cisplatino.®
En un paciente se utiliz6 ondansetrén** como
antiemético (0.15 mg/kg cada seis horas) durante la
administracién de la quimioterapia y un dia después;
en otro se utilizé morfina (0.6 mg/kg en boloy después
cada cuatro horas en infusiéon) como analgésico, con
equipo de goteo convencional y supervision médica
permanente.

Todos los pacientes que se sometieron a
procedimientos anestésicos contaban con pruebas de
sangre prequirurgicas y estaban libres de metastasis
radiograficamente;recibieron carprofenoybutorfanol
24 h antes del procedimiento y se utiliz6 anestesia
inhalada (halotano o sevofluorano); cuando estaba
indicada, se aplico anestesia locorregional con
bupivacaina al 0.5%. Para la osteotomia del radio se
utilizaron tornillos ortopédicos de cortical de 4.5 mm
x 26 mm con una placa de compresiéon dindmica de
4.5 mm con 12 orificios.

Resultados

Pacientes con diagnostico radiografico
de neoplasia osea

De los 28 pacientes observados, 60.7% tenia
caracteristicas clinicas y radiograficas sugerentes de
osteosarcoma. En la mayoria de los casos (57%), los
pacientes fueron presentados en estadio avanzado de
enfermedad (Cuadro 2, grupos 1, 2y 3).

*Platinol, Bristol Meyer Company, Siracusa, NY, EUA.
*##*7ofran, Glaxosmithkline, México.



Cuadro 2

RESUMEN DEL ANALISIS DE LOS 28 CASOS SOSPECHOSOS DE OSTEOSARCOMA
SUMMARY OF THE ANALYSIS OF THE 28 SUSPECTED CASES OF OSTEOSARCOMA

Group Clinical Age
presentation Breed (years) Sex Site * Definitive diagnosis t Treatment
1 B Cocker spaniel 8 Male Tibia p None None
A Labrador 3 Male Radius p None NSAIDs and prescribed
retriever diet
B Rottweiler 8 Male Radius d None None
A Bloodhound 2 Male Radius d None Amputation
B Rottweiler 8 Male Radius d None None
D Cocker Spaniel 16 Male Tibiad None None
B Doberman 10 Male Radius and ulna None None
d
C Rottweiler 7 Female  Lumbar vertebra None None
B German 10 Male Humerus p None None
shepherd
C Stray dog 11 Female Tarsus None Euthanasia
D Stray dog 12 Male Tibia df None NSAIDs
B Stray dog 9 Male Tibia p None Amputation and
antimicrobials
2 D St. Bernard 6 Male Femur df B-supurative osteitis NSAIDs
A Afghan 3 Female Radius d C-osteogenesis NSAIDs and
antimicrobials
C German 5 Male Pelvis Ultrasound, c-prostatic Antimicrobials and
shepherd hyperplasia, n-prostatic euthanasia
carcinoma
B German 10 Female Humerus p Hemangiopercytoma Euthanasia
shepherd
A Labrador 8 Male Humerus p B-reactive periosteal Antimicrobials and
retreiver tissue, Actinomyces euthanasia
culture, n-sarcoma
probably osteocytic
C Poodle toy 9 Female Mandible B- supurative Antimicrobials
osteomyelitis
C German 11 Male Mandible Squamous cells Euthanasia
shepherd carcinoma
3 B Rottweiler 7 Male Radius and ulna N- osteoblastic Euthanasia
d osteosarcoma
A Rottweiler 8 Female Humerus p C- osteosarcoma Euthanasia
D Rottweiler 9 Male Fourth lumbar N- non-differentiated Euthanasia
vertebra, rib, osteosarcoma
liver, spleen and
kidney
D Rottweiler 7 Female  Zygomatic arch N-osteoblastic Euthanasia
and right eye osteosarcoma
B Great Dane 6 Male Radius d B- osteosarcoma Cisplatin and surgery
B Irish 8 Male Humerus p C and B- osteoblastic =~ NSAIDs and euthanasia
wolfhound osteosarcoma
C Siberian husky 7 Male Metatarsus B- osteosarcoma NSAIDs and amputation
C Rottweiler 11 Female Tibiad B and N-osteosarcoma  Cisplatin and amputation
B Rottweiler 12 Female Femur d B and N- osteosarcoma Cisplatin and amputation

A = Typical presentation in initial stage

B = Typical presentation in advanced stage

C = Atypical presentation in initial stage

D = Atypical presentation in advanced stage

*df = diaphysis, d = distal, p = proximal
tC = cytology (aspiration with fine needle), B = biopsy, N = necropsy

NSAIDs = nonsteroidal antiinflammatories (carprofen)
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since the 85.7% of the animals were medium or large
(more than 18 kg of weight). Gender was highlighted,
since males represented 67.8% of the population. Of
the 31 affected sites, the most common were distal
metaphysis of the radius (22.5%) (Figure 2) and the
proximal metaphysic of the humerus (16.1%). Of the
analyzed cases, 15.1% corresponded to the axial skel-
eton.

In a patient with typical characteristics of osteosar-
coma there was no pathological histology diagnosis,
due to the fact that the patient died during the ostec-
tomoy of the radius and the owners opposed for a nec-
ropsy to be performed.

Cases with pathological histology
diagnosis

In 16 cases (57.1%) (Table 2, groups 2 and 3) the
owners gave their consent for the practice of diagnos-
tic tests such as: FNA, biopsy or necropsy. Out of
these, only nine (56.2%) got to the definitive diag-
nosis of osteosarcoma; in four of them (25%) other
pathologies were diagnosed such as: osteomielitis,
squamous cells carcinoma, hemangiopericytoma and
metastasis of prostatic carcinoma (Figure 3); in three
cases (18.7%) it was impossible to determine a defini-
tive diagnosis of osteosarcoma, because the pathologi-
cal histology diagnosis was that of suppurative osteitis,
osteogenesis and probable osteocytic sarcoma.

La edad promedio de los animales afectados fue
de 8.2 (+ 3) anos con una media de diez; sin embargo,
el rango fue de dos a 16 anos. Aunque algunos
autores senalan que también existe prevalecia en los
pacientes de 12 a 24 meses de edad,'® no se observaron
perros con esta caracteristica, tal vez por el tamano
de la poblaciéon estudiada. La raza Rottweiler fue
la mas afectada (Figura 2) y la talla fue un factor
determinante, ya que 85.7% de los animales eran
medianos o grandes (mas de 18 kg de peso). Resalté
la diferencia entre hembras y machos, ya que éstos
representaron 67.8% de la poblacién. De los 31 sitios
afectados, los mas comunes fueron la metafisis distal
del radio (22.5%) (Figura 2) y la metafisis proximal
del himero (16.1%). De los casos analizados, 15.1%
correspondi6 al esqueleto axial.

En un paciente con caracteristicas tipicas de
osteosarcoma no se  estableci6  diagndstico
histopatolégico, debido a que el paciente murié
durante la ostectomia del radio y los propietarios se
opusieron a la realizacién de la necropsia.

Casos con diagndstico histopatologico

En 16 casos (57.1%) (Cuadro 2, grupos 2 y 3)
los propietarios accedieron a realizar pruebas
diagnésticas, yasea PAD, biopsia o necropsia. De éstos,
s6lo en nueve (56.2%) se lleg6 al diagnéstico definitivo
de osteosarcoma; en cuatro (25%) se diagnosticaron

Figura 2. Rottweiler con presentacion tipica de osteosarcoma en estadio avanzado, en metafisis distal
de radio y ulna. Noétese el aumento de tamano (a y b) y la pérdida de continuidad de la piel (a) en la

region afectada.

Figure 2. Rottweiler with typical presentation of osteosarcoma in advanced stage, in distal metaphysis
of radius and ulna. Notice the increment of size (a and b) and the loss of skin continuity (a) in the

affected zone.
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Patients with osteosarcoma

In nine of the 28 cases (Table 2, group 3) the defini-
tive diagnosis of osteosarcoma was established; 55.5%
had a typical clinical and radiographic presentation.
The average age was of 8.3 + 2 years, and 100% of the
patients weighed more than 18 kg, while 55.5% were
males. In the atypical cases, the neoplasm was observed
in skull, lumbar vertebra, metatarsus and distal tibia. In
a Rottweiler with osteosarcoma of fourth lumbar verte-
bra, there was an extra-skeleton osteosarcoma finding
while performing the necropsy. Of the nine patients it
was established , in 66.6%, ante mortem diagnosis.

Out of the nine patients, four of them were euth-
anized after having the radiographic diagnosis. Two
of them showed a typical osteosarcoma presentation
(Figure 2), while the third one had lymphadenomeg-
aly, as well as a firm structure in the anterior abdomen
and bone density areas on the radiographic thorax
study. FNA was practiced on an Irish wolfhound and a
sample was taken for biopsy after a surgical interven-
tion of the humerus. The FNA result was ready two
days after and the biopsy , 12 days later. The patient
received carprofen and morphine by infusion, but the
pain could not be satisfactorily eased, and on the third
day euthanasia was practiced.

Four patients (44.4%) were amputated and treated
with cisplatin (Table 2). These received carprofen and
n/d or a/d, already mentioned feed. In a Siberian
husky, with severe muscular atrophy and IV grade
lameness, amputation of the II metatarsal was per-

Figura 3. Reaccion periostica (flechas) en el ala del ilion derecha,
proceso transverso derecho de L7 y rama acetabular derecha del
pubis de un Pastor Aleman en el que se diagnosticé carcinoma
prostatico.

Figure 3. Periosteal reaction (arrows) on the right wing of the ileum,
right transverse process of L7 and right acetabular branch of the
pubis of a German Shepherd in which it was diagnosed prostatic
carcinoma.

otras patologias como osteomielitis, carcinoma de
c€lulas escamosas, hemangiopericitoma y metdstasis
de carcinoma prostdtico (Figura 3); en tres casos
(18.7%) no se logré establecer un andlisis definitivo de
osteosarcoma, ya que el diagnéstico histopatologico
fue osteitis supurativa, osteogénesis y sarcoma
probablemente osteocitico.

Pacientes con osteosarcoma

En nueve de los 28 casos analizados (Cuadro 2,
grupo 3) se establecié el diagnéstico definitivo de
osteosarcoma; 55.5% tenian presentaciéon clinica y
radiografica tipica. El promedio de edad fue de 8.3 +
2 anos, y 100% de los pacientes tenfan peso mayor a
18 kg, mientras que 55.5% eran machos. En los casos
atipicos, la neoplasia se observé en craneo, vértebra
lumbar, metatarso y tibia distal. En un Rottweiler con
osteosarcoma de vértebra lumbar cuatro, se hall6 la
necropsia osteosarcoma extraesquelético. De los nueve
pacientes se establecid, en 66.6%, el diagnéstico ante
mortem.

De los nueve pacientes, a cuatro se les realizé la
eutanasia después de tener el diagnéstico radiografico.
En dos de ellos la presentacion era tipica de
osteosarcoma (Figura 2), mientras que el tercero
tenia linfadenomegalia generalizada, asi como una
estructura firme en abdomen craneal y areas con
densidad de hueso en el estudio radiografico de térax.
En un Lobero Irlandés se realizé6 PAD y se recolect6é
la muestra para biopsia después de la aproximacion
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formed and, after the diagnosis, it received chemo-
therapy; but presented metastasis and died two months
later.

Two affected Rottweiler females were treated, one
in the distal femur and the other in distal tibia. The
first had a survival period of 45 days after the diagno-
sis, due to the fact that it presented peritonitis as con-
sequence of abdominal surgery three weeks before
the osteosarcoma was diagnosed; therefore, euthana-
sia was practiced. The second presented gastrointesti-
nal complications after chemotherapy, which provoked
that the owner requested euthanasia 12 days later. Neo-
adjuvant chemotherapy was applied to a Great Dane,
ten days after obtaining the diagnosis. An ostectomy
of the radius was performed to remove the neoplasm
and an autograft from rib and sponge tissue of the
humerus was placed (Figure 4); nevertheless, at that
time, the neoplasm had increased in size in relation
to the moment of diagnosis. The patient had clinical
improvement, pain diminished and lameness changed
from grade IV to a grade II. The period of survival was
of 49 days, during which cisplatin was applied twice,
and after the second application it presented vomit
and anorexia for which n/d feed and enteral fluid
feeding* together with antiemetics (metoclopramide
and ondansteron) was administered. Nevertheless, the
condition got worse and after six days when it pre-
sented dyspnea and cough, euthanasia was practiced.

Discussion

The patient’s clinical history, orthopedic exam, and a
orthogonal radiographic study are, as mentioned by
other authors, enough tools to establish a presumptive
osteosarcoma diagnosis."*'* Therefore, the diagnostic
and therapeutic protocol proposed in this study starts
from this point.

quirurgica al humero. El resultado de la PAD se
recibi6 dos dias después y el de la biopsia 12 dias mas
tarde. El paciente recibié carprofeno y morfina en
infusion, pero no se logré controlar el dolor de manera
satisfactoria y al tercer dia se realizo6 la eutanasia.

Cuatro pacientes (44.4%) fueron tratados con
amputacioén y cisplatino (Cuadro 2). Estos recibieron
carprofeno y alimentacién n/d o a/d del alimento
que ya fue senalado. En un Huski Siberiano, con
atrofia muscular severa y claudicacion grado IV, se
realiz6 la amputacién del metatarsiano Il'y posterior al
diagnoéstico se le aplicé quimioterapia, pero present6
metastasis y fallecié dos meses después.

Se trataron dos perras Rottweiler afectadas, una en
fémur distal y la otra en tibia distal. La primera tuvo
un periodo de sobrevivencia de 45 dias después del
diagnéstico debido a que presenté peritonitis como
consecuencia de cirugia de abdomen realizada tres
semanas antes de que se diagnosticara osteosarcoma;
por ello le fue practicada la eutanasia. La segunda
present6 complicaciones gastrointestinales después de
la quimioterapia, lo que ocasioné que el propietario
solicitara la eutanasia 12 dias mds tarde. A un Gran
Danés se le aplicé quimioterapia neoadyuvante, diez
dias después de obtener el diagnéstico. Se realiz6
ostectomia del radio para retirar la neoplasia y se
coloc6 un autoinjerto de costilla y de tejido 6seo
esponjoso de la cabeza del humero (Figura 4);
sin embargo, para ese momento la neoplasia habia
aumentado de tamano con respecto al momento
del diagnéstico. El paciente tuvo mejoria clinica,
disminuy6 el dolor y la claudicacién cambi6é de grado
IV a grado II. El periodo de sobrevivencia fue de 49
dias, durante los cuales se le aplicé cisplatino dos
veces mds y tras la segunda aplicacion present6 vomito
y anorexia por lo que se le proporcioné alimento
n/d ya descrito y nutricién enteral liquida* junto con

Figura 4. Radio y ulna izquierdos de un
Gran Danés antes (a) y después (b) de una
cirugia de conservacion del miembro en el
que se colocé un injerto de costilla.

Figure 4. Left radius and ulna of a Great
Dane before (a) and after (b) limb sparing
surgery where a rib graft was practiced.
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In the cases with histological diagnosis of osteosar-
coma, the correlation with the clinical and radiographic
typical description in literature, was notorious, %"
what permits to establish that patients of around eight
years of age, more than 18 kg, males and with metaph-
ysis of radius, humerus or tibia, have a high probability
of being diagnosed with osteosarcoma.

The predominance of the Rottweiler breed in this
study might be due to the popularity that this breed
acquired in Mexico 15 years ago, since it is not greater
than others like St. Bernard, Golden retriever, German
shepherd and Great Dane,"” except in the case of axial
osteosarcoma, in which the Rottweiler breed is more
predisposed.’

The therapeutic and diagnostic protocol proposed
initiates with hemogram, urinalysis, blood chemistry
and a radiographic thorax study. These tests are used
for detecting other diseases, metastasis, and to decide
if the patient is apt to receive chemotherapy and sur-
gery."*® The importance of the previous consists of, as
it is observed in the analysis and mentioned in litera-
ture, the metastatic disease as the main cause of death
in patients with osteosarcoma."*®'*'> Although only
10% of the pulmonary metastasis can be diagnosed by
radiographic studies, it has been described that 90%
of the dogs with osteosarcoma have micro-metastasis at
the moment of the diagnosis."**

With the finality to instrument a diagnostic and
therapeutic protocol in accordance to the clinical pre-
sentation of each case, it is suggested to classify the sus-
pected osteosarcoma patients in three groups.

The suggested therapeutic protocol for each group
of patients is described in a brief form and the reader
should refer to the literature in order to know the
details, since they are out of this research objective.

The first group to be consider is that of dogs
with more probability to suffer osteosarcoma: patients
older than seven years old, weighing more than 18 kg,
with proliferation, bone lysis or periosteal reaction of
distal radius metaphysis, ulna or femur, or in the proxi-
mal metaphysis of the humerus or tibia.

Due to the fact that the principal factor to consider
for the treatment of osteosarcoma is the moment in
which the diagnosis is made,">" this group is divided
in initial and advanced stages.

Patients in initial stage

Animals with no detected abnormalities during inspec-
tion, with lameness grade I or II and mild pain, with
or without inflammation of the soft tissue at manipula-
tion, besides not having radiographic evidence of pul-
monary metastasis are included.

The objective with these patients is to establish a

antieméticos (metoclopramida y ondansetrén). Sin
embargo, la condicién empeor6 después de seis dias
cuando el paciente mostré disnea y tos, entonces se le
practico la eutanasia.

Discusion

La resena del paciente, el examen ortopédico y
un estudio radiografico ortogonal son, segin otros
autores, herramientas suficientes para establecer un
diagnéstico presuntivo de osteosarcoma*'* por ello
el protocolo diagnéstico y terapéutico propuesto en
este trabajo parte de ese punto.

En los casos con diagnéstico histologico de
osteosarcoma fue notoria la correlacion con la
presentacion clinica y radiogrdfica tipica descrita en
la literatura,"”*®" lo que permite establecer que los
pacientes de alrededor de ocho anos de edad, de mds
de 18 kg, machos y con afeccién en metafisis de radio,
himero o tibia, tienen alta probabilidad de que se les
diagnostique osteosarcoma.

La predominancia de la raza Rottweiler en este
estudio pudo deberse a la popularidad que adquiri6
esta raza en México hace unos 15 anos, debido a
que no es mayor a la de otras como San Bernardo,
Cobrador de Labrador, Pastor Aleman y Gran Danés,"”
excepto en el caso de osteosarcoma axial, en el que la
raza Rottweiler es la mas predispuesta.’

El protocolo diagnéstico y terapéutico propuesto
inicia con la realizacién de hemograma, uriandlisis
y bioquimica sanguinea, ademds de un estudio
radiografico de térax. Estas pruebas son de utilidad
para detectar otras enfermedades, metastasis y decidir
si el paciente es apto para recibir quimioterapia y
cirugia."®® La importancia de lo anterior consiste
en que, como se observa en este analisis y se
menciona en la literatura, la enfermedad metastasica
es la causa principal de muerte en los pacientes
con osteosarcoma."””®"!> Aunque sé6lo 10% de las
metastasis pulmonares pueden ser diagnosticadas
radiograficamente, se ha descrito que 90% de los
perros con osteosarcoma tienen micrometastasis en el
momento del diagnéstico."**

Con el objetivo de instrumentar un protocolo
diagnéstico 'y terapéutico congruente con la
presentacion clinica de cada caso, se propone clasificar
a los pacientes sospechosos de osteosarcoma en tres
grupos.

El protocolo terapéutico propuesto para cada
grupo de pacientes se describe de manera breve y el
lector debera referirse a la literatura para conocer los
detalles, ya que se encuentran fuera del objetivo de
este trabajo de investigacion.

*Ensure plus, Abbot, México.
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definitive diagnosis which allows to initiate the specific
treatment in order to prolong the survival period.
Therefore, to retard the diagnosis could complicate
the treatment, from a surgical standpoint, and deterio-
rate its life quality.

The diet to be used must be low in soluble carbo-
hydrates and high in proteins and lipids.";'17 Commer-
cial diets may be used, like n/d or a/d as prescribed
or Purina feline CV -formula;* in patients that only
accept homemade diets is important to complement
with cyanocobalamin and Omega 3 fatty acids,'”'® that
must be administered in accordance to the necessary
quantity to cover the normal requirements of a healthy
dog”’19 and adjust them when surgery is performed,
sepsis or loss ofweight.w'20

In these type of patients it was observed that the
nonesteroidal anti- inflammatories, such as carprofen
or meloxicam, are a good option for treating pain3'21'23
and can be combined with opiates like butorphanol,
morphine or fentanyl to provide sufficient analge-
sia.l®

Among the alternatives to obtain the diagnosis
there is FNA, as long as a sample can be obtained from
the radiographic center of the neoplasm or sponge
bone; otherwise, another alternative should be consid-
ered."? It is recommended to perform FNA in every
case that a surgical diagnosis or diagnostic and thera-
peutic approximation is practiced. This method has
the advantage of offering an outcome in few hours.
Although not always the obtained diagnosis by this
means is definitive, or does not permit the classifica-
tion of the osteosarcoma, it may provide sufficient
information to initiate a specific treatment. If FNA can
not be performed or there is no definitive diagnosis,
a biopsy will be performed using a Michel’s trepan
which permits to obtain greater quantity of tissue and
an easier diagnosis. If there is the risk of provoking
fractures, hematoma or infection, the Jamshidi needle
may be used (Figure 5) inserting it through a small
incision by stockade (close technique), in order to
obtain sample of the radiographic center of the neo-
plasm with 90% efficiency to differentiate inflamma-
tory neoplasm p1rocess<3s.1’2'24

Patients in which diagnosis is confirmed, neoadju-
vant chemotherapy is recommended consisting of the
administration of a chemotherapeutic before the sur-
gical procedure, with the objective to reduce the size
of the neoplasm and the risk of provoking metasta-
sis.>** Cisplatin may be used (Table 1) or, although
more expensive, carboplatin (300mg/m?2 IV)* which
has the advantage to be less nephrotoxic and it is
not necessary to increase diuresis during its adminis-
tration. If the neoadjuvant chemotherapy succeeds to
provoke more than 80% of necrosis in the neoplasm
while observing it in a postoperative biopsy, the proba-
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Debera considerarse en el primer grupo alos perros
con mayor probabilidad de padecer osteosarcoma:
pacientes mayores de siete anos de edad, con peso
mayor a 18 kg, con proliferacion, lisis 6sea o reaccion
periostica de la metafisis distal del radio, ulna o fémur,
o en la metafisis proximal del humero o tibia.

Debido a que el principal factor a considerar para
el tratamiento de osteosarcoma es el momento en
el que se realiza el diagnéstico,l'r"12 este grupo se
subdivide en pacientes en estadio inicial y avanzado.

Pacientes en estadio inicial

Se incluyen los animales en que a la inspeccién no
se detectan anormalidades, con claudicacién grado
I o I 'y con dolor leve, con o sin inflamacion del
tejido blando a la manipulacién; ademds de no tener
evidencia radiografica de metastasis pulmonar.

El objetivo con estos pacientes es establecer
un diagnoéstico definitivo que permita iniciar el
tratamiento especifico para alargar su periodo de
sobrevivencia. De tal manera, retrasar el diagnostico
podria hacer el tratamiento mdas complicado, desde
un enfoque quirurgico, y deterioraria su calidad de
vida.

La dieta a utilizar debe ser baja en carbohidratos
solubles y alta en proteinas y grasas.m’17 Se pueden
utilizar dietas comerciales como n/d o a/d ya
prescrita o Purina feline CV-féormula,* en pacientes
que so6lo aceptan una dieta casera es importante
complementarla con cianocobalamina y acidos grasos
omega 31718 que deberan ser administrados de
acuerdo con la cantidad necesaria para cubrir los
requerimientos normales de un perro sano'™" y
ajustarlos cuando se practique cirugia, se observe
sepsis o pérdida de peso.'”*

En este tipo de pacientes se observo que los
antiinflamatorios no esteroidales, como el carprofeno
o meloxicam, son buena opcién para tratar el
dolor®?1# y pueden combinarse con opidaceos como
butorfanol, morfina o fentanil para proporcionar
analgesia suficiente."®

Entre las alternativas para obtener el diagnostico
estala PAD, siempre que se pueda obtener una muestra
del centro radiografico de la neoplasia o de hueso
esponjoso, ya que de lo contrario debera elegirse otra
alternativa."'?Se recomiendarealizar PAD siempre que
se realice una aproximacion quirurgica diagnostica o
diagnéstica y terapéutica. Este método tiene la ventaja
de ofrecer un resultado en pocas horas. Aunque no
siempre el diagnostico obtenido por éste es definitivo,
o no permite clasificar al osteosarcoma, si puede
proporcionar informacién suficiente para iniciar un

*Nestlé Purina Pet Care Company, St. Louis, MO, 63164, EUA:



Figura 5. Aguja de Jamshidi para realizar biopsia de hueso. La
aguja (b) se desliza a través del tejido blando hasta llegar al hueso,
entonces se retira el estilete de su interior (a) y se atraviesa la
corteza 6sea hasta llegar al centro de la neoplasia, posteriormente
se retira la aguja y se introduce un segundo estilete (c) por la
punta para recolectar la muestra por la base de la aguja.

Figure 5. Jamshidi needle to perform bone biopsy. The needle
(b) slides through the soft tissue until it reaches the bone, then
the stiletto is removed from its interior (a) and the bone cortex
is aspired until the center of the neoplasm is reached, afterwards
the needle is removed and a second stiletto is slide (c) through the

bility which the coadjuvant chemotherapy gives to pro-
long life, is greater.”‘ 2

It has been suggested the use of retinoids to
induce cellular differentiation and reduce osteosarco-
ma’s growth®*” The acemannan and muramyl tripep-
tide in liposomes are used in other countries for its
tumoricidal activity and activator of the immunologi-
cal system;***® nevertheless, the latter are rarely trade
in Mexico.

Once the neoadjuvant chemotherapy is adminis-
tered, the type of surgery to be performed depends
on the site of the lesion. When the proximal femur
is affected, hemipelvicectomy is practiced and if distal
femur is concerned, coxofemoral disarticulation is per-
formed. If the neoplasm is located distal from the
knee, the amputation will then proceed up to the
proximal third of the femur. If the lesion is located
in the anterior limb, the amputation will include the
scapula. Before amputating, the functional prognosis
should be considered especially in cases of humerus
lesion or large size and overweight patients."”%"

Patients with radius or ulna osteosarcoma with less
than 50% of affected bone diameter can be submitted
to limb sparing surgery. This consists of extracting the
neoplasm in wide margins (in the case of the ulna),
and on the radius case, a sponge or cortical bone inser-
tion must be placed (autograft), which can contain cis-
platin ,and the fragments will be fixed with plaques and
screws. Polymethylacrylate with amikacin to prevent

point and the sample is collected from the base of the needle.

tratamiento especifico. Si la PAD no se puede realizar
0 no se obtiene un diagnéstico definitivo, se realizara
una biopsia utilizando el trépano de Michel que
permite obtener mayor cantidad de tejido y facilitar
asi el diagnéstico. Si existe el riesgo de producir
fracturas, hematomas o infeccion, se puede utilizar la
aguja de Jamshidi (Figura 5) insertandola a través de
una pequena incisién por estocada (técnica cerrada),
para obtener una muestra del centro radiografico
de la neoplasia con eficacia de 90% que diferencien
procesos inflamatorios de neopldsicos."**!

En los pacientes en que se confirma el diagnostico,
se recomienda quimioterapia neoadyuvante que
consiste en la aplicacién de un quimioterapettico
antes del procedimiento quirudrgico, a fin de reducir
el tamano de la neoplasia y el riesgo de producir
metdstasis.”**** Se puede utilizar cisplatino (Cuadro
1) o, aunque mds costoso, el carboplatino (300 mg,/m?2
IV)* tiene la ventaja de ser menos nefrotéxico y
no requiere que se aumente la diuresis durante su
aplicacién. Si la quimioterapia logra provocar mas
del 80% de necrosis en la neoplasia al observarse en
una biopsia posquirurgica, la probabilidad de que la
quimioterapia coadyuvante (posterior a la cirugia)
prolongue el periodo de sobrevida es mayor.*”*

Se ha sugerido el uso de retinoides para inducir
diferenciacion celular y reducir el crecimiento del

*Paraplatin, Bristol-Meyers Squibb, Princeton, NJ, EUA.
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infections and movement of the screws during revas-
cularization and reabsorption of the implant.l’5’8’13’37'4°
The objective of this surgery is to eliminate the pain
and promote the function of the affected member.'*#!
In some dogs in which pulmonary metastasis is detected
after amputation, can be considered as metastectomy
candidates.®*

Surgery does not prolong significantly the survival
period if it is not complemented with coadjuvant che-
motherapy;]3'43 therefore, the application of cisplatin is
recommended"**¥ or Carboplzltinl’5’42’44 as established
protocols. It has been observed minor nephrotoxicity
of cisplatin when a glicine source is added to the diet.”
The survival period obtained with chemotherapy is of
48 weeks;* nevertheless, it was observed in this study
that it also depends on patient’s condition and the sec-
ondary reactions that it provokes. For this reason the
patient should be observed in order to detect adverse
effects of the chemotherapy; therefore, be able to sup-
press or prolong the interval of application as soon as
they are detected. Frequently, patient’s owners do not
wish to administer chemotherapy due to the knowl-
edge of severe effects observed in humans; contrary to
what is expected in veterinary medicine, where the
only purpose of the chemotherapy is to prolong life
and not to succeed in the complete remission of the
neoplasm.?

In two patients from this study, the side effects of
the chemotherapy contributed in a significant way to
the death of the patient or to the decision of the owner
to ask for euthanasia. The balance between chemo-
therapy and the patient’s quality of life must be main-
tained until the individual dies or the owner asks for
the animal’s death.

Patients in advanced stage

This group includes patients in which at the explor-
atory exam it is observed an increased bone size or
that in the X-ray study the tumor is greater than 50%
of the bone diameter (figure 6), and those with mus-
cular atrophy, exposed bone, or intense pain, swelling
or crepitation when manipulated (figure 2); as well as
patients with increment in the concentration of serum
alkaline phosphatas<33’2&46 and those diagnosed with
axial skeleton osteosarcoma after a biopsy, with the
exception of the cases where the tumor was localized
in maxilla or mandible and was removed in a block.
The presence of problems like anorexia, infection
of the affected area, fractures, arthrosis, metastasis evi-
dence, megalymphadenoma and severe pain must be
considered as indicatives of an advanced stage. In this
subgroup the majority of the patients were classified
and the stage is considered similar in other hospitals of
Mexico City, this implies that early diagnosis should be
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osteosarcoma.””® El acemanan® vy el tripéptido

de muramilo en liposomas se utilizan en otros
paises por su actividad tumoricida y activadora del
sistema inmunolégico;** sin embargo, estos tltimos
dificilmente se comercializan en México.

Una vez aplicada la quimioterapia neoadyuvante,
el tipo de cirugia para realizar depende del sitio de la
lesion. Cuando se afecta el fémur proximal, se realiza
hemipelviectomia y si se trata del fémur distal, se
realiza desarticulacion coxofemoral. Si la neoplasia
se localiza distal a la rodilla, entonces se amputara
hasta el tercio proximal del fémur. Si la afeccion se
localiza en miembro toracico, la amputacion incluye la
escapula. Debera considerarse el pronoéstico funcional
antes de amputar, en casos con afeccion del himero o
pacientes de talla grande y con sobrepeso.1’5’8’13

Los pacientes con osteosarcoma en radio o ulna
con menos de 50% del diametro del hueso afectado
pueden ser sometidos a cirugia de conservacion del
miembro. Esta consiste en retirar la neoplasia con
margenes amplios (en el caso de la ulna), y en
el caso del radio se deberda colocar un injerto de
hueso esponjoso o cortical (autoinjerto o aloinjerto),
que puede contener cisplatino, y se fijardn los
fragmentos con placa y tornillos. Puede ser utilizado
polimetilmetacrilato con amikacina para evitar
infecciones y que se muevan los tornillos durante la
revascularizacion y resorcion del injerto.l’5'8’13’37'40 Con
esta cirugia se busca eliminar el dolor y promover
la funcién del miembro afectado.”™*' Algunos perros
en los que se detecta metdstasis pulmonar después
de la amputacién, pueden considerarse candidatos a
metastectomia.'®*

La cirugia no alarga el periodo de sobrevidasino se
complementa con quimioterapia coadyuvante;l?”43 por
ello se recomienda la aplicacion de Cisplatinol,i;’%’37 o
carboplatinol,ﬁ’“’44 segun los protocolos establecidos.
Se ha observado menor nefrotoxicidad del cisplatino
cuando se afiade una fuente de glicina a la dieta.*
El periodo de sobrevida con la quimioterapia es de 48
semanas;?®sin embargo, aqui se observo que depende
también del estadio del paciente y de las reacciones
secundarias que ésta provoque. Por tal razéon se
recomiendavigilar al paciente para detectar los efectos
adversos del quimioterapenttico, y asi suspender o
alargar el intervalo de aplicaciéon en el momento en
que sean detectados. Con frecuencia, los propietarios
del paciente no desean realizar la quimioterapia
debido al conocimiento que tienen de los severos
efectos observados en humanos; a diferencia de lo que
sucede en la medicina veterinaria, donde el tnico fin
de la quimioterapia es prolongar la vida y no lograr la
completa remision de la neoplasia.2

En dos de los pacientes de este estudio los efectos
gastrointestinales de la quimioterapia contribuyeron



of great importance among veterinarians and animal
owners (Figure 6). The priority in these patients is to
provide them with the best quality of life as long as
possible and control the secondary diseases , since the
therapeutic tools will not be efficient to prolong the
patient’s life."'**

The recommended diet is the same as the initial
stage patients, but the quantity must be calculated
considering the disease factor, surgery or sepsis as the
case may be.”” In anorectic patients it should be tried
to increase the voluntary consumption of food, offer-
ing a tasteful diet at 38°C."* Ciprohepatadine can be
temporally used as an appetite stimulant, but results
vary. The megestrol acetate and nandrolone decanoate
provoke increase weight and appetite in humans, but
their effect has not been determined in dogs.'>'" A fre-
quent cause of anorexia or hyporexia in patients was
the chemotherapy, for which it should be suspended
until their food intake is normalized. Other scientists
have proposed the use of feed tubes;!” nevertheless,
it is recommended to determine and eliminate the
cause of anorexia and evaluate the patient’s condition
before using these feed techniques.

In the patients where pain can be controlled by
pharmaceutics, FNA or biopsy can be performed with
Jamshidi needle to confirm the diagnosis. Neverthe-
less, in some patients pain is so severe that it is only

de manera significativa a la muerte del paciente o a
la decision del propietario de solicitar la eutanasia.
El equilibrio entre la quimioterapia y la calidad de
vida del paciente debe ser conservado hasta que éste
muera o el propietario solicite la muerte del animal.

Pacientes en estadio avanzado

En este grupo se incluyen pacientes en los cuales
a la inspeccién se observa aumento de tamano del
hueso o que radiograficamente el tumor es mayor a
50% del didmetro del hueso (Figura 6) y aquellos
con atrofia muscular, exposicion 6sea o en los que
se detecta dolor intenso, inflamacién o crepitacién
con la manipulaciéon (Figura 2); también pacientes
con incremento de la concentracion de la fosfatasa
alcalina sérica®?%46 y a los que les fue diagnosticado
osteosarcoma en esqueleto axial después de una
biopsia, con excepcion de los casos en que el tumor
se localizaba en maxilar o mandibulay pudo retirarse
en bloque.

La presencia de problemas como anorexia,
infeccion del sitio afectado, fracturas, artrosis,
evidencia de metdstasis, linfadenomegalia y dolor
severo deben considerarse como indicadores de un
estadio avanzado. En este subgrupo se clasificé a la
mayoria de los pacientesy se considera que la situaciéon

Figura 6. Osteosarcoma en la metafisis proximal del radio derecho de un Cobrador de Labrador de 3 afios
en estadio inicial (a) y avanzado (b). El crecimiento observado en la neoplasia se presento en un periodo de
tan solo 27 dias en los que el paciente no recibié tratamiento alguno. Se hace notoria la importancia de un
diagnéstico temprano que permita iniciar un tratamiento especifico.

Figure 6. Osteosarcoma at the proximal metaphysis of the right radius of a 3-year-old Labrador Retriever
in initial (a) and advanced (b) stage. The growth observed in the neoplasm was present in a period of only
27 days in which the patient did not received any treatment. It should be noticed the importance of an early

diagnosis so a specific treatment can be initiate.
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resolved by surgery. If it is considered that the high
probability of these patients suffering from osteo-
sarcoma and 95% of the bone neoplasm are malig-
nant,"*"# it is recommended to perform amputation or
the diagnostic-therapeutic surgery of the limb as soon
as possible, using FNA or biopsy to confirm the diagno-
sis. In patients with osteosarcoma in skull, where man-
dibulectomy or maxillectomy can be done, the progno-
sis is good even without chemotherapy, as long as the
resection is in block.>*** The surgery of spinal column
requires a neurological examination and myelogra-
phy, or magnetic resonance, to establish the func-
tional prognosis of the patient. This is done with the
objective of establishing a definite diagnosis and pro-
mote functional improvement, through decompres-
sion, even when it is impossible to totally remove the
neoplasm.*” In the case of osteosarcoma, the recur-
rence is frequent but delayed.”

Once the diagnosis is established, the use of coad-
juvant chemotherapy can be considered with the objec-
tive to reduce the probability of metastasis, only if the
patient does not suffer from other systemic diseases
or anorexia. Nevertheless, it is suggested to perform
a careful selection of the patients that will undergo
chemotherapy, since in advance stages the probability
of prolonging lifetime is low and adverse effects are
more common and intensive.

Cases observed in this study presented severe
adverse effect with less than three applications, for
which it is indicated to suspend chemotherapy when
an undesirable effect is detected. Controversy exists
in the use of doxorubicin combined with cisplatin for
osteosarcoma in advanced stage, since in some cases
it has not prolonged lifespan and the side effects are
more intensive in comparison with monotherapy.*’'**
For the patients with anorexia and evidence of pulmo-
nary metastasis or intense pain, euthanasia is recom-
mended.

Patients with atypical presentation

The third group consists of all the patients under
seven years of age; weighing less than 18 kg; affected in
the axial skeleton, pelvis or distal bones as radius and
tibia. It also includes dogs with unidentified structures
in soft tissues, abscesses, lymphadenomegaly or with
another type of diagnosis of metastatic potential neo-
plasm towards bone (as prostatic, of mammary gland
or gastric carcinoma; or hemangiosarcoma), mostly
in males with affected pelvic or lumbosacral column
bones (Figure 3).

The priority in this group is to differentiate the
bone neoplastic processes from other diseases, for
which an initial diagnosis will be established of abnor-
mal structures of soft tissue using FNA or biopsy. In the
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es similar en otros hospitales de la ciudad de México,
ello implica que el diagnéstico temprano debe ser
de suma importancia entre médicos veterinarios y
propietarios de animales (Figura 6). La prioridad en
estos pacientes es proporcionarles calidad de vida el
mayor tiempo posible y controlar las enfermedades
secundarias, ya que muchas herramientas terapéuticas
no seran eficaces para alargar la vida del
paciente."'**

La dieta recomendada es la misma que para
pacientes en estadio inicial, pero la cantidad debe
calcularse considerando el factor de enfermedad,
cirugiaosepsissegun el caso.”En pacientes anoréxicos
se intenta incrementar el consumo voluntario de
alimento ofreciendo una dieta con sabor agradable,
a 38°C."° La ciproheptadina se puede utilizar
temporalmente como estimulante del apetito, pero
los resultados varian. El acetato de megestrol y el
decanoato de nandrolona provocan aumento de pesoy
del apetito en humanos, pero no se ha determinado su
efecto en perros.'™” Una causa frecuente de anorexia
o hiporexia en los pacientes fue la quimioterapia,
por lo que se debe suspender la aplicaciéon de ésta
en ellos hasta que se normalice su consumo de
alimento. Otros investigadores han propuesto el uso de
tubos de alimentacién;! sin embargo, se recomienda
determinar y eliminar la causa de la anorexia vy
valorar la condicién del paciente antes de utilizar estas
técnicas de alimentacion.

En los pacientes en que se puede controlar el
dolor con farmacos se realizara PAD o biopsia con
la aguja de Jamshidi, para confirmar el diagnoéstico.
Sin embargo, en algunos pacientes el dolor es tan
severo que solo se resuelve con cirugia. Si se considera
la alta probabilidad de que estos pacientes sufran
osteosarcoma y que mas del 95% de las neoplasias
6seas son malignas,"*’® se puede recomendar la
amputacion o la cirugia de conservacion del miembro
diagnéstica-terapéutica lo antes posible, utilizando
PAD o biopsia para confirmar el diagndstico. En
los pacientes con osteosarcoma en craneo, donde se
puede realizar mandibulectomia o maxilectomia, el
pronéstico es bueno aun sin quimioterapia, siempre
que la reseccion sea en bloque.>**" La cirugia de
columna requiere de un examen neurolégico vy
mielografia, o resonancia magnética, para establecer
el pronéstico funcional del paciente. Este se realiza
con el fin de establecer un diagnostico definitivo
y promover la mejoria funcional, a través de la
descompresion, aun cuando es imposible retirar la
neoplasia de forma total.***’En caso de osteosarcoma,
la recurrencia es frecuente, pero tardada.®®

Una vez establecido el diagnoéstico, se puede
considerar el uso de la quimioterapia coadyuvante
con objeto de reducir la probabilidad de metastasis,



case where the most evident lesion is located in bone,
biopsy, microbiological culture and surgical resection
will be practiced, if possible.

When it is not possible to maintain the quality of
life with symptomatic treatments, euthanasia is recom-
mended. In one case of osteosarcoma of posterior seg-
ment of eye, the dysphagia, infection and pain did not
allowed to recommend other treatment than euthana-
sia.

In all cases, a definitive diagnosis should be obtained
with the finality to give a prognostic, initiate a specific
treatment and obtain epidemiological data of this neo-
plasm in Mexico. There were no published data related
to the number of cases in which there is no estab-
lished definitive diagnosis. The observations hereby
described, allow to consider that this is only estab-
lished in 50% of the cases presented in hospitals.

Since the histological study is limited by the detri-
ment of the patient’s life, the disposition of the owner
or his economical situation, the veterinarian some-
times has to emit recommendations without having a
definitive diagnosis.

After the observations, it is concluded that the clin-
ical and radiographic characteristics are enough to
determine which patients are suspects of osteosarcoma,
considering the high existent correlation between the
typical characteristics and histopathological diagnosis.

The use of a different protocol for patients on ini-
tial, advanced and atypical presentation stage, allows
the use of alignments that facilitate decisions for the
veterinarian who will consider different priorities, as
well as diagnostic and therapeutic options.

Currently, a great number of owners are willing to
treat their animals suffering from osteosarcoma, for
which the veterinarian must perfect his diagnostic and
therapeutic protocols for the adequate treatment of
this disease.
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