IX Congreso Internacional de
Medicina y Cirugia Equina

GANADERIA

SICAB'08
28 y 29 de noviembre de 2008. Sevilla

Consejeria de Agricultura y Pesca







IX Congreso Internacional
de

Medicina y Cirugia Equina

N

JUNTA DE ANDALUCIA

CONSEJERIA DE AGRICULTURA Y PESCA



VIIl CONGRESO INTERNACIONAL DE MEDICINA Y CIRUGIA EQUINA
© Edita: JUNTA DE ANDALUCIA. Consejeria de Agricultura y Pesca

Publica: Direccion General de Planificacion y Anélisis de Mercados.
Servicio de Publicaciones y Divulgacion

Coleccion: Congresos y Jornadas
Serie: Ganaderia

© Textos: Autores

© llustraciones: Autores
Depdsito Legal: SE-6539-2008

Magquetacion e Impresion: LUMEN GRAFICA, S.L. (Sevilla)



»

IX Congreso Internacional
de
Medicina y Cirugia Equina

SICAB'08
Sevilla
28 y 29 de noviembre de 2008

Palacio de Exposiciones y Congresos
FIBES

ORGANIZA:

Organizacion Colegial Veterinaria
Asociacion Andaluza de Veterinarios Especialistas en Equidos
WWW.congresoequino.es.kz






COMITE DE HONOR

PRESIDENTE:

Excmo. Sr. D. Manuel Chaves Gonzalez
Presidente de la Junta de Andalucia

COMITE:

Excmo. Sr. D. José Antonio Martin Soler
Consejero de Agricultura y Pesca

Excmo. Sr. D. Alfredo Sanchez Monteseirin
Alcalde de Sevilla

Excmo. Sr. D. Fernando Rodriguez Villalobos
Presidente de la Diputacion de Sevilla

lima. Sra. Dna. Judit Anda Ugarte
Directora General de Produccion Agraria

limo. Sr. D. Diego Murillo Carrasco
Presidente de Agrupacion Mutual Aseguradora. AMA

limo. Sr. D. Fidel Astudillo Navarro
Presidente del Consejo Andaluz de Colegios Oficiales de Veterinarios

llmo. Sr. D. Librado Carrasco Otero
Decano de la Facultad Veterinaria de la Universidad de Cérdoba

limo. Sr. D. Fernando Gémez Torre
Subdirector General de la Produccion Agraria

llmo. Sr. D. Emilio Gdmez Lama Loépez
Presidente del Colegio Oficial de Veterinarios de Almeria

limo. Sr. D. Federico Vilaplana Valverde
Presidente del Colegio Oficial de Veterinarios de Cadiz

llmo. Sr. D. Antonio Amorrich Helin
Presidente del Colegio Oficial de Veterinarios de Cérdoba

llmo. Sr. D. Francisco Mufioz Collado
Presidente del Colegio Oficial de Veterinarios de Granada

limo. Sr. D. Antonio Gallego Polo
Presidente del Colegio Oficial de Veterinarios de Jaén

limo. Sr. Enrique Moya Barrionuevo
Presidente del Colegio Oficial de Veterinarios de Malaga

limo. Sr. Ignacio Oroquieta Menéndez
Presidente del Colegio Oficial de Veterinarios de Sevilla



COMITE ORGANIZADOR

PRESIDENTE:
D. Ignacio Oroquieta Menéndez

SECRETARIO
D. Francisco Javier Herrera Gil

MIEMBROS
D. Santiago Sanchez Apellaniz
D. Fernando Caballos Rufino
D. Consuelo Valdés Solis
D. Rafael Fabra Barrena



COMITE CIENTIFICO

PRESIDENTE:
D. Escolastico Aguilera Tejero

MIEMBROS
D. Juan Ignacio Martinez Blazquez
D. Manuel Novales Duran
D. Miguel Valdés Vazquez
D. José Luis Lopez Rivero

COORDINADOR GENERAL
D. Francisco Javier Herrera Gil






PROGRAMA IX CONGRESO INTERNACIONAL DE MEDICINA

08.00-09.00 h
09.00-10.00 h
10.00-11.00 h
11.00-11.30 h
11.30-12.30 h
12.30-13.30 h

13.30-13.45 h

13.45-14.00 h

14.00-14.15 h

14.15-14.30 h

16.00-17.00 h
17.00-18.00 h
18.00-18.30 h
18.30-18.45h

18.45-19.00 h

19.00-20.00 h
19.00

19.15

19.30
19.45

Y CIRUGIA EQUINA

Viernes 28 de noviembre

Recogida de documentacion

Examen bucodental y procedimientos dentales rutinarios (H. Tremaine)
Influenza equina (J-C Thibault, Merial)

Pausa - Café

Enfermedad de Cushing y Sindrome Metabdlico Equino (R. Toribio)

Diagndstico por imagen en afecciones dentales y sinusales
(H. Tremaine)

Hiponatremia e hiposmolaridad en potros admitidos a cuidados
intensivos (E. Diez)

Diagndstico precoz de infecciones ortopédicas en potrillos neonatos
mediate la utilizacion de tomografia axial computerizada (R. Alzola)

El uso de la ecografia toracica y la hematologia seriadas para
detectar la infeccion por Rhodococcus equi en 4 explotaciones en
Andalucia (M. Bezunartea)

Estudio farmacocinético del butorfanol y de los efectos
fisiologicos/comportamentales asociados a la administracién
intravenosa e intramuscular en potros neonatos (M. Gonzalez)

Enfermedades del tiroides, pancreas y glandulas adrenales (R. Toribio)
Tratamiento de las infecciones dentales apicales (H. Tremaine)
Pausa - Café

Tratamiento quirdrgico del sindrome del canal carpiano: 5 casos
(A. Galeano)

Interpretacion hematoldgica y bioguimica en caballos de Raid: ayuda
al diagndstico de extenuacion (P. Trigo)

Mesa redonda/Panel de casos clinicos “Cirugia facial”

Presentacién inusual de quistes epiteliales en la region frontal de 2
caballos (J. Sierra)

Tratamiento quirlrgico en 2 etapas de una fractura nasofacial
(J. A. Mufioz)

Quistes sinusales: resolucién quirtrgica con el caballo en pie (C. Rosa)

Discusion (H. Tremaine, M. Valdés)



09.00-10.00 h
10.00-11.00 h
11.00-11.30 h
11.30-12.30 h
12.30-13.30 h
13.30-13.45 h

13.45-14.00 h

14.00-14.15 h

14.15-14.30 h
16.00-17.00 h
17.00-18.00 h
18.00-18.30 h
18.30-18.45 h

18.45-19.00 h
19.00-21.00 h

19.00 h

19.05 h

19.30 h
22.00 h -

Sabado 29 de noviembre

Manejo de las infecciones periodontales (H. Tremaine)

Calcio, fésforo y magnesio en caballos (R. Toribio)

Pausa - Café

Diagndstico y manejo de las enfermedades sinusales (H. Tremaine)
Endocrinologia del paciente critico (R. Toribio)

Alteraciones mas frecuentes en los incisivos de los caballos
(C. Manso)

Importancia de la relacién biomecanica entre la articulacion témporo-
mandibular y las alteraciones dentales del caballo (E. Renobell)

Blogueos regionales en la cabeza del caballo para la extraccion de
piezas deciduas y/o permanentes (J. M. Galafate)

Presentacion del libro “El sanador de caballos” (G. Giner)
Terapia de las enfermedades endocrinas (R. Toribio)
Fallo renal agudo y crénico (R. Toribio)

Pausa - Café

Seleccion postdescongelacion de los espermatozoides de mejor cali-
dad mediante centrifugacion coloide (C. Ortega)

Tres hermanos propios en 23 dias (A. Fernandez)

Mesa redonda/Panel de casos clinicos “Masas cervicales / Tumores
tiroideos”

Patologia de la glandula tiroides en caballos: a proposito de 4 casos
clinicos (J. C. Estepa)

Tumores de la glandula tiroides en équidos de carga y traccion
(A. Lopez)

Discusion (R. Toribio, E. Aguilera)

Fiesta de Clausura



Presentacion tipo Poster

10.

11.
12.
13.

Domingo R. et al. Concentraciones de aldosterona y progesterona en yeguas
PRE durante la gestacion

Meana A. et al. Eficacia de ivermectina mas praziquantel frente al cestodo
Anoplocephala magna en caballos

Cabrera P. et al. Papiloma de plexos coroideos en el cuarto ventriculo de un
caballo

Rovira S. et al. Medidas ecocardiogréficas de las valvulas cardiacas en potros
pura raza espanola en diferentes edades

Hernandez E. Hallazgos radiograficos asociados a patologias dentales: casos
clinicos

Munoz J. A. et al. Un caso de tumor ovarico de células de la granulosa tratado
por ovariectomia laparoscopica

Goémez-Ochoa P. et al. Utilidad de la ecografia en el diagnostico de la
neuropatia laringea recurrente en un caballo

Albanese V. et al. Caso clinico de sindrome de Schiff-Sherrington como
consecuencia de traumatismo vertebral en un potro

Martin I. et al. Defecto del cuarto arco branquial: 4-BAD en una yegua raza
Breton de 8 anos de edad

Méndez-Angulo J. L. et al. Tromboelastografia, técnica innovadora para evaluar
alteraciones de la coagulacion en caballos

De la Cuesta M. et al. Neumonia intersticial por Aspergillus spp. Caso clinico
Martin T. et al. Fistula submandibular con afectacion del 2° premolar

Trigo P. et al. Indices de rendimiento aerdbico con un test maximo de
intensidad creciente






INDICE

ENFERMEDAD DE CUSHING / SINDROME METABOLICOEQUINO . . ... ...t 15
ENFERMEDADES DE LA TIROIDES, PANCREAS, Y GLANDULA ADRENAL. .. ...........ov... 19
CALCIO, MAGNESIO, Y FOSFORO EN CABALLOS . ...\ttt et 27
ENDOCRINOLOGIA DEL PACIENTE CRITICO ... ..ottt et e 31
TERAPIAENDOCRINA . . ..ottt e e e 33
FALLARENAL EN EL EQUINO . ..\ttt et e e e e e e 34
A MODERN APPROACH TO EQUINE DENTISTRY AND ROUTINE CARE . .. .. ..........ccun... 43
ADVANCED DENTAL PATHOLOGY. . . . oottt e e e e et e e e e 47
DISORDERS OF EQUINE CHEEK TEETH . .. ..ottt et e e e e e e e e e 49
EQUINE DENTAL RADIOGRAPHY. . . . . oottt e 57
EQUINE DENTAL RADIOLOGY. . . . o v ettt e e e e e e e e e 61
DISEASES OF THE NASAL CAVITY AND PARANASAL SINUSES . .. ... oot 65
COMPLICATIONS ASSOCIATED WITH DENTAL AND PARANASAL SINUS SURGERY .. ........... 85
CONCENTRACIONES DE ALDOSTERONA Y PROGESTERONA EN YEGUAS

PURA RAZA ESPANOLA DURANTE LA GESTACION. . . ..o\t 93
SELECCION POSTDESCONGELACION DE LOS ESPERMATOZOIDES DE MEJOR CALIDAD

MEDIANTE CENTRIFUGACION EN COLOIDE. . . . ...\ttt e e e e 97
QUISTES SINUSALES: RESOLUCION QUIRURGICA CON EL CABALLOENPIE ................ 103
EFICACIA DE IVERMECTINA MAS PRAZIQUANTEL FRENTE AL CESTODO

ANOPLOCEPHALA MAGNA EN CABALLOS . . ..\t e e 107
PAPILOMA DE LOS PLEXOS COROIDEOS EN EL CUARTO VENTRICULO DE UN CABALLO. . .. .... 109
TRES HERMANOS PROPIOS EN 23 DIAS . ..\ttt e e et 113
MEDIDAS ECOCARDIOGRAFICAS DE LAS VALVULAS CARDIACAS EN POTROS

PURA RAZA ESPANOLA DE DIFERENTES EDADES. . . ..ottt e e e e e 117
HALLAZGOS RADIOGRAFICOS ASOCIADOS A PATOLOGIAS DENTALES: CASOS CLINICOS . .. .. .. 123
UN CASO DE TUMOR OVARICO DE CELULAS DE LA GRANULOSA,

TRATADO POR OVARIECTOMIA LAPAROSCOPICA. . . . .ot e e e e 129
TRATAMIENTO QUIRURGICO EN DOS ETAPAS DE UNA FRACTURA NASO-FACIAL

CON SULFATO DE CALCIO. . .+ . v ettt e et e e e e e e e e 131
TUMORES DE LA GLANDULA TIROIDES EN EQUIDOS DE CARGA Y TRACCION .. ............. 133

UTILIDAD DE LA ECOGRAFIA EN EL DIAGNOSTICO DE LA NEUROPATIA LARINGEA RECURRENTE
ENUN CABALLO . ..ot e 139



EL USO DE LA ECOGRAFIA TORACICA Y LA HEMATOLOGIA SERIADAS PARA DETECTAR

LA INFECCION POR RHODODCOCCUS EQUI EN 4 EXPLOTACIONES EN ANDALUCIA . .. ........ 143
AN UNUSUAL PRESENTATION OF AN EPITHELIAL CYST ON THE FOREHEAD IN TWO HORSES. ... 147
HIPONATREMIA E HIPOSMOLARIDAD EN POTROS ADMITIDOS A CUIDADOS INTENSIVOS. . . . . . .. 151
DIAGNOSTICO PRECOZ DE INFECCIONES ORTOPEDICAS EN POTRILLOS NEONATOS

MEDIANTE LA UTILIZACION DE TOMOGRAFIA AXIAL COMPUTERIZADA . . . oo oo oo 155
TRATAMIENTO QUIRURGICO DEL SINDROME DEL CANAL CARPIANO: 5 CASOS . ............. 161
CASO CLINICO DE SINDROME DE SCHIFF-SHERRINGTON COMO CONSECUENCIA

DE TRAUMATISMO VERTEBRAL EN UN POTRO . . . o ot ettt e e e e e e 165
PATOLOGIA DE GLANDULA TIROIDES EN CABALLOS: A PROPOSITO DE 4 CASOS CLINICOS. . . .. 169
DEFECTO DEL CUARTO ARCO BRANQUIAL: 4 - BAD EN UNA YEGUA RAZA BRETON

DE 8 ANOS DE EDAD . . . v v v veee e e e e e 175
TROMBOELASTOGRAFIA, TECNICA INNOVADORA PARA EVALUAR ALTERACIONES

DE LA COAGULACION EN CABALLOS . . . o o v e e e e e e e i 179
NEUMONIA INTERSTICIAL POR ASPERGILLUS SSP CASO CLINICO . . . .o oo oo 185
FISTULA SUBMANDIBULAR CON AFECTACION DEL 22 PREMOLAR . . . o oo oo e 189

INTERPRETACION HEMATOLOGICA Y BIOQUIMICA EN CABALLOS DE RAID: AYUDA AL
DIAGNOSTICO DE EXTENUACION. PARTE I. CAMBIOS PLASMATICOS Y HEMATOLOGICOS

DURANTE LAS COMPETICIONES DE RAID. . . . oo e 191
INTERPRETACION HEMATOLOGICA Y BIOQUIMICA EN CABALLOS DE RAID EN COMPETICION:

AYUDA AL DIAGNOSTICO DE EXTENUACION. PARTE Il . ..ot 197
INDICES DE RENDIMIENTO AEROBICO CON UN TEST MAXIMO DE INTENSIDAD CRECIENTE .. . .. 203

ESTUDIO FARMACOCINETICO DEL BUTORFANOL Y DE LOS EFECTOS FISIOLOGICOS/
COMPORTAMENTALES ASOCIADOS CON LA ADMINISTRACION INTRAVENOSA

E INTRAMUSCULAR EN POTROS NEONATOS . . . . oo e 207
BLOQUEOS REGIONALES EN LA CABEZA DEL CABALLO PARA LA EXTRACCION DE PIEZAS

DECIDUAS Y/O PERMANENTES . . . .. oo e 213
ALTERACIONES MAS FRECUENTES EN LOS INCISIVOS DE LOS CABALLOS . ................ 217

IMPORTANCIA DE LA RELACION BIOMECANICA ENTRE LA ATM Y LAS ALTERACIONES DENTALES
DEL CABALLO . . ot ittt e e e e 219



ENFERMEDAD DE CUSHING / SINDROME METABOLICO
EQUINO

Ramiro E. Toribio, DVM, MS, PhD

College of Veterinary Medicine
The Ohio State University
Columbus, Ohio, USA

ENFERMEDAD DE CUSHING (DISFUNCION DE LA PARS INTERMEDIA DE LA
PITUITARIA)

¢ Enfermedad de Cushing, también conocida como disfuncion de la pars intermedia de
la pituitaria, o hiperadrenocorticismo, es un sindrome endocrino de caballos viejos
(>7 afos) caracterizado por: hirsutismo, laminitis, poliuria/ polidipsia (PU/PD), y pérdida
de peso.

e Esta condicion es el resultado de una disfuncion de la glandula pituitaria y afecta tanto a
caballos como ponis.

¢ Aunque usado con mas frecuencia, el termino ‘Enfermedad de Cushing” es técnicamente
inapropiado. Disfuncion de la pars intermedia de la pituitaria es el término correcto.

Signos Clinicos
e Hirsutismo con pobre pelaje / laminitis
e |etargia / depresion
e Polidipsia / poliuria
e Apetito incrementado (polifagia)
e Pérdida de masa muscular / pérdida de peso
e Docilidad / respuesta pobre a estimulos dolorosos
e Infecciones recurrentes

Patogénesis
¢ Un incremento en las concentraciones de cortisol secretado por la corteza adrenal es en
parte responsable de los signos clinicos

e L as células (melanotrofos) de la pars intermedia equina son regulados por neuronas
hipotaldmicas que secretan serotonina, dopamina, y acido y-aminobutirico (GABA

\&
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e Destruccion de estas neuronas resulta un desregulacion de la pars intermedia

e La falta de inhibicion de las células de la pars intermedia resulta en proliferacion celu-
lar excesiva = formacién de adenoma -

— Produccion excesiva de péptidos derivados de la proopiomelanocortina (POMC):
- Hormona adrenocorticotrofica (ACTH)
- Hormona estimulante de los melanocitos (MSH)
- p-Endorfina (B-END)

Diagnostico
e E| diagnostico de la enfermedad de Cushing se basa en historia clinica, signos clinicos,
resultados de laboratorio, y métodos especificos de diagnéstico

e Estos animales en general tienen hiperglicemia, hiperinsulinemia, resistencia a la insulina,
y glucosuria

* Métodos especificos de diagnostico incluyen:

— El método de supresion por dexametasona (DST)*
Tome muestra de sangre entre las 4:00-6:00 PM (16:00-18:00) para cortisol basal,
administre dexametasona (40 pg/kg/IM = ~ 20 mg para un caballo de 500 kg),
tome otra muestra de sangre 19 horas después (~12:00pm). Determine concen-
traciones de cortisol. En animales con Cushing las concentraciones de cortisol per-
manecen por encima de 1 pg/dl mientras que en animales sin esta enfermedad, cor-
tisol a las 19 h estéd por debajo de este valor

Conversion de cortisol: nmol/l = ug/dl x 27.6

— Combinacion del DST + estimulacion con TRH*
Tome muestra basal y administre dexametasona (40 pg/kg/IV = ~ 20 mg para un
caballo de 500 kg) entre las 8:00-10:00AM. Tome otra muestra 3 horas después y
administre TRH (1.1 mg, IV). Colecte otra muestra 30 minutos y 24 horas después
de la TRH. En animales con Cushing, cortisol incrementa 30 minutos después de
TRH y esta por encima de 1 pg/dl a las 24 horas.

— Concentraciones plasmaticas de ACTH
Este es un buen método, pero es importante tener muestras de animales controles.
Ademas, valores pueden estar elevados falsamente (falsos positivos) en caballos
sanos en el otono (importante en la interpretacion de los resultados). Los valores
basales deben ser establecidos por cada laboratorio.

— Concentraciones plasmaticas de MSH
Mismas consideraciones que ACTH. Buen método, valores pueden estar elevados
falsamente (falsos positivos) en caballos sanos en el otono. Valores basales en
caballos sanos deben ser establecidos.

— Concentraciones de insulina

Este no es un método diagnostico especifico. Usado para determinar resistencia a
la insulina.

*Métodos aceptados

<
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Enfermedad de Cushing / Sindrome Metabdlico Equino

- Cortisol basal
No es un método confiable. Concentraciones sanguineas de cortisol en general son
normales en caballos con enfermedad de Cushing

— Relacién corticoide: creatinina (C:C) en orina
No es un método confiable. En animales con Cushing, la relacion C:C es alta.

Tratamiento
¢ Agonistas de dopamina son las drogas indicadas (pergolida, bromocriptina)
e Pergolida (0.2-5.00 mg/caballo, oral, una vez al dia). Empezar con 1 mg/caballo
e Bromocriptina (0.03-0.09 mg/kg, dos veces a dia, oral)
e Ciproheptadina (0.25 mg/kg, oral, una vez diaria). Si no hay mejora, dos veces diarias
e Pergolida es considerada la mejor droga
e Soporte médico para laminitis y enfermedades secundarias

SINDROME METABOLICO EQUINO
e E| Sindrome Metabdlico Equino es una condicion recientemente descrita en caballos

e Estos animales tienen laminitis y obesidad, sin hirsutismo, hiperinsulinemia, y una
respuesta normal método de supresion por dexametasona (DST)

e La apariencia clinica/fenotipo de estos animales es el resultado de un metabolismo
energético desregulado

e Estos caballos tienen Resistencia a la Insulina - Rl (hiperglicemia con hiperinsulinemia)

e Se cree que senales endocrinas (cortisol, cortisona) producidas por los adipocitos (en
particular adipocitos omentales) resulta en cambios metabdlicos

e Al final es la Rl lo que induce este fenotipo patoldgico

Diagnostico
¢ Signos Clinicos: apariencia, tipicamente obesidad con redistribucion adiposa en la base
de la cola, cuello, almohadillas supraorbitales, el pelaje es normal (a diferencia de
Cushing) y tienen LAMINITIS

¢ Hiperglucemia / hiperinsulinemia ( = Rl)

e DST es negativo, no hay respuesta clinica a pergolida

e E| test de tolerancia a la glucosa
Coloque catéter endovenoso el dia anterior al test para reducir estrés. Administre
dextrosa (0.2-0.5 g/kg/IV — solucion at 50%) y determine concentraciones de glu-
cosa e insulina cada 30 minutos. En caballos normales, insulina es liberada inmedi-
atamente después de la dextrosa y las concentraciones de glucosa deben regresar
a valores basales en menos de 3 horas. En animales con Rl (sindrome metabdlico),
la glucosa demora mas de 3 horas para regresar a normal. Desde el punto de vista
practico, la medicion de insulina puede ser obviada y solo determine glucosa. Las
concentraciones de glucosa pueden ser determinadas con glucémetros personales.

\&
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e | test combinado de glucosa / insulina

Coloque catéter endovenoso el dia anterior al test para reducir estrés. Administre
rapidamente la solucion de dextrosa 50% (150 mg/kg/1V) e inmediatamente inyecte
insulina regular (0.1 IU/kg/1V). Colecte muestras sanguineas a los 0, 1, 5, 15, 25,
35, 45, 60, 75, 90, 105, 120, 135, y 150 minutos. Por razones practicas este test
se puede limitar a 90 minutos. En caballos normales, la glucosa regresa a normal
en 30 minutos, disminuye a un valor 50% el basal entre 60-75 minutes, y regresa a
normal alrededor de 150 minutos. En caballos con R, la glucosa no disminuye a val-
ore menores a los basales y no regresa a valores normales por mas de 150 min-
utes. Sedativos como xilazina y detomidina interfieren con este test y deber evitarse.
Evite estrés, no alimente concentrados y pastos ricos en carbohidratos 24 horas
antes del test. Animales pueden tener acceso al heno y agua.

Tratamiento

e Porque esta condicion es el resultado de un metabolismo energético desregulado, medi-
das terapéuticas incluyen:

— Perdida de peso - limite acceso a carbohidratos
- Incremente actividad fisica
e Este sindrome es confundido con hipotiroidismo, una condicién rara en caballos

e Algunos clinicos recomiendan suplementacién con hormonas tiroideas (tiroxina, T4). La
razén es para inducir un estado hipermetabolico a pérdida de peso

RESUMEN

Enfermedad de Cushing

Enfermedad de Cushing es un desorden endocrino de caballos viejos (>7 anos) caracterizado por
pelaje largo en primavera-otofio (hirsutismo), laminitis, poliuria/polidipsia, y pérdida de peso

Tratamiento:

e Pergolida, bromocriptina, ciproheptadina
e Soporte médico

Sindrome Metaboélico Equino

El sindrome metabdlico equino es una enfermedad de caballos obesos, caracterizada por lamini-
tis, sin hirsutismo, y un DST normal

= Resistencia a la insulina

Recomendaciones practicas/terapéuticas
e Pérdida de peso
¢ Incremente actividad fisica
e Limite/elimine carbohidratos solubles (concentrados, maiz, avena, melaza)
e Considere el uso de hormonas tiroideas (T4)

>/




ENFERMEDADES DE LA TIROIDES, PANCREAS, Y GLANDULA
ADRENAL

Ramiro E. Toribio, DVM, MS, PhD

College of Veterinary Medicine
The Ohio State University
Columbus, Ohio, USA

GLANDULA TIROIDES
* Hormonas tiroideas (HTs), T3 (triyodotironina) y T4 (tiroxina) son importantes en crec-
imiento, diferenciacion, y metabolismo celular
e | a sintesis y secrecién de HTs es regulada por un sistema de retroalimentacion negativa
que incluye:
- Hipotalamo - Hormona liberadora de tirotrofina (TRH)
- Pituitaria — Tirotrofina (TSH, hormona estimulante de la tiroides)
- Glandula tiroides
=Eje hipotalamo-pituitario-tiroideo (HPT)

Acciones de las HTs
e HTs son importantes en metabolismo celular

e Son importantes en termogénesis, metabolismo energético (carbohidratos, lipidos, pro-
teinas), consumo de oxigeno, crecimiento, flujo sanguineo, desarrollo del sistema
nervioso central (cerebro, médula espinal), y desarrollo misculo esquelético

Factores que afectan funcion tiroidea
e Bajas temperaturas estimulan / bajas temperaturas inhiben

e Estrés inhibe liberaciéon de TSH (de la pituitaria)

¢ Inflamacion inhibe liberacién de TSH

e Citoquinas (interleuquina -1 y -6, factor de necrosis tumoral-" -[TNF-"]) que estan elevadas
en enfermedades equinas (sepsis, enterocolitis, enfermedades crénicas) inhiben lib-
eracion de TSH

Esta es en parte la explicacion por la que caballos tienen bajas concentraciones
de HTs en ciertas enfermedades, pero esto NO significa hipotiroidismo
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e Edad: Animales jovenes tienen concentraciones mas altas
e Sexo = no hay diferencias
e Otras hormonas:
— Glucocorticoides (estrés) inhiben funcién tiroidea
e Raza = no hay diferencias
e Ritmo circadiano = T3 alta en la mafana
e Fnfermedades — Sindrome eutiroideo (= bajas HTs en enfermedad)
e Balance energético negativo, anorexia disminuye HTs
e Estacion = Invierno incrementa HTs
e Actividad = incrementa
e Alimentacion = incrementa; anorexia disminuye
e Compuestos exogenos:

— Fenilbutazona (butazolidina) disminuye HTs (importante porque muchos caballos con

problemas ortopédicos/cojeras reciben esta droga), pero no es hipotiroidismo

— Glucocorticoides (dexametasona, prednisolona, triamcinolona, etc) disminuyen HTs

— Nitratos, plantas Brassica spp. disminuyen HTs

— Compuestos con yodo
- Hipotiroidismo iatrogénico: “efecto Wolff-Chaikoff"
- Hipertiroidismo iatrogénico: “efecto Jod-Basedow”
- Tratamientos con hormonas tiroideas disminuyen HTs

El diagnéstico de funcion tiroidea se basa en:

¢ Historia clinica: uso reciente de medicaciones/drogas, productos yodados, otras enfer-
medades

e Examen fisico
e Determinacion de HTs, TRH, TSH (cuando es posible, pero impréactico)
e Tests de estimulacion
— Test de estimulacion por TRH; test de estimulacion por TSH
Hipotiroidismo

¢ Hipotiroidismo es definido como una deficiencia de hormonas tiroideas, disrupcion de
funcion tiroidea, o disrupcion del eje HPT

e Ocurre en enfermedades o con compuestos que afecta funcidn tiroidea

IMPORTANTE: Hipotiroidismo es una condicion RARA en caballos, pero bajas
concentraciones de HTs son comunes en caballos enfermos
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e Hipotiroidismo puede ser primario o secundario
— Primario (Tiroides) — enfermedad directa en la tiroides

— Secundario (Central) — enfermedad en el hipotadlamo o pituitaria (caballos con ade-
nomas pituitarios)

Hipotiroidismo en potros / Hipotiroidismo congénito
 Bajas concentraciones de HTs son devastante para el feto y el potro

e El prondstico es POBRE y asociado con la funcién de estas hormonas con crecimiento y
diferenciacion

e El exceso de yodo resulta en bocio hiperplastico en potros

* Bajas concentraciones de HTs resulta en secrecion excesiva de TSH, la cual estimula las
células foliculares de la tiroides, induciendo hiperplasia y agrandamiento glandular

¢ La mayoria de los signos clinicos son el resultado de la funciones esenciales de las HTs
en el desarrollo y diferenciacion de los sistemas nerviosos y musculoesqueléticos

e Potros hipotiroideos tienen problemas al parte, demoran el pararse, son débiles, y tienen
un reflejo de amamantamiento ausente/pobre

e Hallazgos clinicos incluyen: disgenesis de las epifisis, debilidad, incoordinacion, muerte
en potros prematuros, defectos de osificacion, colapso carpal/tarsal, ruptura de tendones
extensores, fracturas, prognatismo, aborto, insuficiencia respiratoria, hipotermia

¢ | a mayoria de los casos son nutricionales

e Agrandamiento tiroideo (bocio) se ha asociado con deficiencia y exceso de yodo en la
yegua, que en general no es afectada

e Hipotiroidismo congénito puede ser endémico en ciertas areas con deficiencia de yodo,
0 en que se usan grandes cantidades de fertilizantes con nitratos

Hipotiroidismo en adultos
¢ RARO en adultos, contrario a potros

¢ No es tan serio como en potros

e Signos incluyen: hipotermia, bradicardia, problemas reproductivos, letargia, obesidad,
edema ventral, pelaje pobre, poca libido, anemia

e Caballos con laminitis pueden tener bajas concentraciones de HTs, pero no hay eviden-
cia de causa - efecto

¢ El mensaje importante es que hipotiroidismo es RARO en caballos, pero al mismo tiempo
es una de las enfermedades endocrinas méas diagnosticasa (pseudodiagnosticadas), en
parte por falta de entendimiento de patofisiologia tiroidea en el caballo

e £l hecho que las HTs estén bajas no significa hipotiroidismo, pero una adaptacion fisi-

olégica a conservar energia
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Tratamiento
e Yodo, 0.1 mg/kg en alimento

¢ Caseina yodada o tiroproteina, 5-10 gramos/dia
e Suplementacién con T4, 0.5-3.0 mg de L-tiroxina sddica/50 kg de peso
e Suplementacién con T3, 1 mg/kg/dia (T4 es preferible, barata)

e E| uso de suplementos tiroideos es controversial

Hipertiroidismo
e Estado hipermetabdlico por incremento de las concentraciones de T4y T3

¢ Pocos casos documentados

e Estos caballos tienen hiperexcitacién, taquicardia, hiperhidrosis, tremores / fascicula-
ciones musculares, pérdida de peso, polifagia

e En general asociado en exceso de yodo
e Tratamiento: terapia anti-tidoidea = yoduro de potasio (1 g/dia)
e Tiroidectomia o hemitiroidectomia si hay un tumor unilateral

e Agrandamiento tiroideo no significa hipertiroidismo

Tumores Tiroideos

e Adenomas foliculares son frecuentes en caballos viejos, son benignos, unilaterales, a
Veces requieren reseccion quirurgica porque comprimen estructuras adyacentes

e Adenocarcinomas son raros y en general no producen hipertiroidismo
e Tratamiento, si es requerido, es quirtrgico

e Adenomas de las células parafoliculares (células C) son raros, no funcionales, y pocos
secretan calcitonina

GLANDULA ADRENAL

Fisiologia
¢ Anatomia (médula = adrenalina, noradrenalina; corteza = cortisol, aldosterona)

e Participa en el balance de fluidos y electrolitos, inmunidad, defensa, y metabolismo
energético

¢ Aldosterona (mineralocorticoide, zona glomerulosa) incrementa la reabsorcién renal de
sodio y la eliminacion de potasio

e Hiperkalemia y el sistema renina-angiotensina incrementan la secrecion de aldosterona

e Cortisol (glucocorticoide, zona fasciculata) incrementa la gluconeogénesis estimulando
enzimas requeridas para la conversion de aminoacidos a glucosa en el higado.
Incrementa movilizacion de aminoacidos hacia el higado

>
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e Control: La glandula adrenal esta bajo el control del eje hipotalamo-pituitario-adrenal
(HPA). EI hipotalamo secreta CRH que estimula la pituitaria a secretar hormona adreno-
corticotrofica (ACTH) que estimula la adrenal a sintetizar y secretar cortisol

Insuficiencia adrenal (Hipoadrenocorticismo)
e Cansancio adrenal, sindrome de supresién adrenal por esteroides, hipoadrenocorticismo

e Estos caballos tienen bajas concentraciones de cortisol y aldosterona
e QOcurre en caballos y potros criticamente enfermos

e | a mayoria de los casos ocurre en caballos tratados de manera crénica con glucocorti-
coides o a esteroides anabdlicos

e Glucocorticoides enddgenos/exdgenos glucocorticoides suprimen el eje HPA

e Signos clinicos: depresion, anorexia, intolerancia al ejercicio, pérdida de peso, cojeras,
pelaje pobre, signos neuroldgicos incluyendo epilepsia

e Tests de laboratorio: hiponatremia, hipocloremia, hiperkalemia, e hipoglucemia.
¢ Historia clinica es importante. Enfermedades previas, tratamientos con esteroides

e Diagnostico: signos clinicos, hallazgos de laboratorio, concentraciones de ACTH, test
de estimulacion por ACTH. Animales con este sindrome tienen concentraciones elevadas
de ACTH porque cortisol es bajo para suprimir la pituitaria

¢ Tratamiento: prednisolona, dexametasona

Hiperadrenocorticismo primario

¢ Hiperadrenocorticismo secundario a disfuncién pituitaria fue discutido (enfermedad de
Cushing)

e Hiperadrenocorticismo iatrogénico ocasionalmente ocurre por el uso excesivo de
esteroides

* Solo un caso de hiperadrenocorticismo primario (Cushing adrenal se ha reportado) en un
caballo con un adenoma adrenocortical

Feocromocitomas
e Feocromocitomas son tumores de las células cromafines de la médula adrenal

e Feocromocitomas pueden ser funcionales = secretan catecolaminas (adrenalina, nora-
drenalina)

e Signos clinicos son agudos y resultado de estimulacion adrenérgica excesiva. Se puede
confundir con colico, rabdomidlisis (azoturia), laminitis, enterocolitis, y paralisis por
hiperkalemia periddica-HYPP (Cuarto de milla, Appaloosa, Pinto Americano)

¢ Hay sudoracion profusa, taquicardia, midriasis

 Tratamiento: Cirugia (dificil), prondstico pobre
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PANCREAS ENDOCRINO
¢ |slotes de Langerhans son las unidades funcionales: Tienen 4 tipos de células:

— o = secretan glucagon
— B = secretan insulina (de interés para esta presentacion)
- § = secretan somatostatina
— PP = secretan polipéptido pancreatico
e Insulina en la hormona primaria que controla el metabolismo y almacenamiento de energia

¢ Glucosa estimula células B a secretar insulin

DIABETES MELLITUS
* Diabetes mellitus (DM) se define como hiperglicemia persistente con glucosuria por:

— Hipoinsulinemia (diabetes tipo 1)
- Resistencia a la insulina (diabetes tipo 2)
e Hipoinsulinemia (tipo 1) es extremadamente rara en caballos

¢ Hiperinsulinemia = Resistencia a la insulina (tipo 2) es comln

RESISTENCIA A LA INSULINA

e Resistencia a la insulina (RI) se define como una respuesta disminuida a la insulina (hiperin-
sulinemia asociada con normo o hiperglucemia)

¢ Rl se reporta en caballos con:
- Enfermedad de Cushing
— Hiperlipemia
— Sindrome metabdlico equino

— Tumores de las células de la granulosa

HIPERLIPEMIA
e Definicion: incremento en las concentraciones de triglicéridos sanguineos

¢ Hiperlipemia: es el nombre de la condicion patolégica
e Hiperlipidemia: incremento en las concentraciones de triglicéridos sanguineos
e QOcurre en ponis, caballos miniatura, and burros (asnos y relativos)

e En general son animales obesos con una historia reciente de estrés, pérdida de peso,
parasitos, sepsis, gestacion/lactacion, cdlico, endotoxemia, azotemia, enfermedad de
Cushing, o cualquier enfermedad debilitante

* Signos Clinicos: depresion, anorexia, ictericia, debilidad, recumbencia, diarrea, célico,
fiebre. En falla hepatica aguda, muerte
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Patogénesis
e Una disminucién en consumo energético = 1 movilizacion grasa

e Estrés = 1 catecolaminas? cortisol = Lipdlisis = 1 acidos grasos — higado— trigliceri-
dos en forma de VLDLs (lipoproteinas de muy baja densidad)

e Triglicéridos hepaticos —circulacion (ponis son muy eficientes en este proceso, lo que es
perjudicial)

e Lipoproteina lipasa remueve VLDLs de circulacién

* Problema en ponis = produccion hepatica acelerada de VLDL a infiltracion grasa de var-
ios drganos (higado, rindn, intestino, miocardio)

e En casos extremos de lipidosis hepatica, ruptura hepatica puede ocurrir
¢ Insulina inhibe hiperlipemia al inhibir lipdlisis

e Insulina incrementa gluconeogenesis

e PROBLEMA: Ponis son resistentes a la insulina

¢ Los efectos de la insulina son opuestos a los efectos por glucocorticoides y catecolam-
inas, y estas hormonas predisponen a resistencia a la insulina

e Azotemia predispone a hiperlipemia (disminuye capacidad de remover trigliceridos)

Diagnostico
e SIEMPRE considere hiperlipemia en un poni o burro enfermo

e Observacion del plasma (tirbido cuando triglicéridos son mas de >500 mg/dl [5.5
mmol/1])

e Triglicéridos normales (<100 mg/dl [1.1 mmol/l]). Puede haber hiperglucemia
e Acidosis metabdlica, hipokalemia son comun

e Funcion hepatica, enzimas hepaticas

e Test para resistencia a la insulina

e Ultrasonido hepatico

Tratamiento
e Tratar enfermedad hepéatica

e Inhibir movilizacién de acidos grasos

e Incrementar remocion de triglicéridos

e Mejore ingesta/balance energético

e Elimine/disminuya estrés

e Controle parasitos

* Induccidn de aborto deber ser considerada en animales bien enfermos
e Prognosis = POBRE: mortalidad de 60-100%
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RESUMEN
e Hipotiroidismo es raro en caballos

e Bajas concentraciones de hormonas tiroideas no significa hipotiroidismo

e Muchas enfermedades disminuyen hormonas tiroideas, pero no significa hipotiroidismo =
Sindrome eutiroideo

e Es IMPORTANTE saber que drogas como dexametasona vy fenilbutazona disminuyen hor-
monas tiroideas

e Suplementos tiroideos se usan con frecuencia, pero en general no son necesarios

e |nsuficiencia adrenal ocurre en animales criticamente enfermos o tratados por mucho
tiempo con esteroides

e Tumores de la adrenal son raros
e Feocromocitomas inducen signos de cdlico, taquicardia, midriasis, sudoracion profusa
e Hiperlipemia es un problema metabdlico serio de ponis y burros, con alta mortalidad

e Resistencia a la insulina esta asociada con enfermedad de Cushing, sindrome metaboli-
co, hiperlipemia
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CALCIO, MAGNESIO, Y FOSFORO EN CABALLOS

Ramiro E. Toribio, DVM, MS, PhD
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CALCIO, MAGNESIO, Y FOSFORO

Calcio total y magnesio total estan en circulacion unidos a proteinas (albimina), unidos a aniones
(bicarbonato, citrato, lactato, y sulfato), y en forma libre o ionizados = formas activas (Ca*; Mg2*)

e Acidosis = { pH = 11 Ca?*; 11 Mg?+
e Alcalosis = 1 pH = I Ca?*; i Mg?+

* Hipoproteinemia= Pseudohipocalcemia = {1 calcio total, pero calcio ionizado (Ca2*) es
normal

* Hiperfosfatemia = {{Ca?*

Homeostasis del calcio

Tres Hormonas

* Hormona paratiroidea (parathormona; PTH)=hormona mas importante en regulacion de
CaZ+

e Calcitonina (CT)
e Vitamina D (1,25 dihidroxivitamina D)

Tres sistemas
e Renal

¢ |ntestino

* Hueso

Un sistema sensor de calcio
e Receptor de calcio

Bajo calcio estimula liberacion de PTH; alto calcio estimula liberacion de calcitonina.

\&
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Caballos son unicos con respecto a calcio
e Tienen altas concentraciones de calcio total e ionizado

e Tienen una absorcion intestinal de calcio poco regulada —absorber 70% del calcio en la
dieta

e Alta excrecion urinaria de calcio
e Bajas concentraciones de vitamina D

e Muy sensibles a los efectos negativos de endotoxinas bacterianas, lo que lleva a hypocal-
cemia e hipomagnesemia

Desordenes del Calcio
e Desdrdenes hipercalcémicos

e Desordenes Hipocalcémicos

¢ Desordenes de la relacion Calcio/Fosforo (Hiperparatiroidismo Nutricional)

Desordenes Hipercalcémicos
e Hiperparatiroidismo

e Falla renal cronica
e |ntoxicacion por vitamina D

e Hipercalcemia de malignidad

Hiperparatiroidismo = Adenomas de la glandula paratiroides que secretan PTH

Falla renal cronica = causa comun de hipercalcemia en caballos — pronostico POBRE
Hiperparatiroidismo nutricional = exceso de fésforo o oxalatos, o bajo calcio en la dieta
Intoxicacion por vitamina D = iatrogénica o asociada con ciertas plantas (Solanaecae)

Tratamiento de hiperparatiroidismo nutricional
e Disminuya ingestion de fosforo

e Disminuya ingestion de oxalato
e Incremente ingestion de calcio
¢ Drogas-analgésicos no esteroidales

e Glucocorticoides

Hipercalcemia de Malignidad-HHM (Pseudohiperparatiroidismo)
¢ Sindrome paraneoplastico

* Reportado en caballos con linfosarcoma, carcinoma de células escamosas (gastrico, pre-
pucial), ameloblastoma, mieloma multiple

e Secrecion excesiva de PTHrP (proteina similar a PTH), que interactta con el receptor de
PTH = hipercalcemia
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e | aboratorio: hipercalcemia, hipofosfatemia, PTHrP elevada, baja PTH
e Tratamiento = quirurgico

e Pronoéstico = reservado a pobre

Desordenes Hipocalcémicos
e Sepsis / Endotoxemia = caballos / potros criticamente enfermos

¢ Hipocalcemia por ejercicio

* Falla renal aguda: {Ca?*, IMg2*

e Hipoparatiroidismo

* Hipocalcemia e hipomagnesemia son hallazgos frecuentes en caballos enfermos
* ~75% de caballos sépticos/colitis tienen bajo Ca?* y Mg2*

¢ Hipocalcemia e hipomagnesemia se han asociado con mortalidad en caballos

¢ Hipocalcemia en caballos resulta en: ansiedad, ataxia, convulsiones, fasciculaciones mus-
culares, arritmias cardiacas, colico, y muerte

¢ Tratamiento:
- Hipocalcemia: gluconato de calcio (endovenoso), carbonato de calcio (oral)
— Hipercalcemia: Fluidos+ diuréticos de techo alto (furosemida)

- Hipomagnesemia = MgS04
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ENDOCRINOLOGIA DEL PACIENTE CRITICO
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PROBLEMAS
¢ |nsuficiencia Adrenal

e Hipoinsulinemia

e Hiperinsulinemia

e Deficiencia de vasopresina / hipotension
e Hipocalcemia / baja PTH

e Hipotiroidismo

INSUFICIENCIA ADRENAL
e En general ocurre en potros dismaduros/prematuros

e También ocurre en potros criticamente enfermos

e En el caballo la glandula adrenal es un 6rgano de choque (shock organ) lo que significa
que con enfermedades severas hay congestion, hemorragia, y necrosis

e Resultado final = disminucion de las concentraciones de glucocorticoides y mineralocor-
ticoides

e Funcion anormal de muchos tejidos

e Tratamiento = suplementacion con glucocorticoides (prednisolona, dexametasona) /
ACTH

VASOPRESINA - CHOQUE SEPTICO - HIPOTENSION

¢ Vasopresina (AVP) = hormona antidiurética (ADH). Retiene agua en el rindn y es un potente
vasoconstrictor

¢ |nicialmente, potros con sepsis + hipotension tienen un incremento en AVP

e Después hay deplecion AVP

\&
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e Potros sépticos con altas concentraciones de AVP tienen un peor pronostico

e Tratamiento: Fluidos, dextrosa, vasopresores (vasopresina, dobutamina, norepinefrina)

RESISTENCIA A LA INSULINA / HIPOINSULINEMIA / HIPERINSULINEMIA
e Desregulacion del metabolismo energético es frecuente en potros sépticos

¢ Algunos potros tienen hiperglicemia con alta insulina = RESISTENCIA A LA INSULINA

e |.a mayoria de potros sépticos tienen baja glucosa

e Tratamiento: dextrosa, fluidos, y en casos de hiperglicemia administracion de insulina
e Hiperlipemia: discutido en “pancreas endocrino”

¢ Hipocalcemia: discutido en “calcio y fosforo”

FESTUCA (FESTUCA ARUNDINACEAE)

e Signos clinicos estan presentes en potros de yeguas pastando festuca infestadas con el
endofito Neotyphodium coenophialum, que produce alcaloides similares a dopamina
(dopaminérgicos) que reducen la produccion de prolactina por la pituitaria y causan vaso-
constriccion placentaria y separacion de la placenta. Gestacion es prolongada,

e |a yegua tiene poco desarrollo mamario, los potros son débiles, y muchos mueren
¢ Tratamiento: domperidona (antagonista de dopamina).

e Para prevenir esta condicion, yeguas madres deben ser removidas de pasturas infes-
tadas antes de los 10 meses de gestacion
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ENFERMEDAD DE CUSHING
e Pergolida y ciproheptadina
e |imite actividad fisica / herraje correctivo para laminitis
* Analgésicos (fenilbutazona)
e Cortar pelo en verano

e Tratar infecciones secundarias

SINDROME METABOLICO
¢ Medidas terapéuticas incluyen:

— Perdida de peso - limite acceso a carbohidratos
- Incremente actividad fisica

- En algunos casos considere suplementacion con hormonas tiroideas

HIPERLIPEMIA
e Trate enfermedad hepatica

e Mejore ingestion energética / balance
e Elimine/disminuya estrés / inhiba movilizacion grasa

e Incremente remocion de triglicéridos

INSUFICIENCIA ADRENAL
e Dexametasona, prednisolona (no triamcinolona)
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HIPOTIROIDISMO
e Esté completamente seguro de su diagnostico

e Puede ser un problema serio en potros pero raramente en adultos

e Verifiqgue que el animal no haya recibido compuestos que interfieran con las hormonas
tiroideas (glucocorticoides, fenilbutazona)

e Considere suplementos tiroideos (T4)

VASOPRESINA - CHOQUE SEPTICO - HIPOTENSION
¢ Fluidos, dextrosa, vasopresores (vasopresina, dobutamina, norepinefrina)

RESISTENCIA A LA INSULINA / HIPOINSULINEMIA / HIPERINSULINEMIA
e Dextrosa, fluidos, y en casos de hiperglicemia administracion de insulina

HIPOCALCEMIA

e Gluconato de calcio, en algunos casos magnesio (MgS04). En casos cronicos, suple-
mentacion con carbonato de calcio en la dieta

FESTUCA (FESTUCA ARUNDINACEAE)
e Domperidona (antagonista de dopamina)

* Remover yeguas de la pasturas a los 10 meses de gestacion




FALLA RENAL EN EL EQUINO
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ANATOMIA
e En el caballo, los rinones tienen superficies lisas

e El rindn derecho esta localizado en las ultimas 2-3 costilla y el primer proceso transver-
so lumbar, tiene forma de herradura, 15 cm de largo, es mas pesado (~650 g) que el
izquierdo, y esta embebido en el higado

e El rinon izquierdo es elongado, ~18 cm largo, (~600 g), mas caudal, y puede ser palpa-
do rectalmente

¢ Caballos tienen una union corticomedular menos definida que en otras especies

e Caracteristico del caballo: Pelvis renal /ureter proximal tienen glandulas mucoides y célu-
las caliciformes

e Uréter ~6-8 mm es diametro
e Vejiga puede acumular 3-4 L de orina
e Uretra 2-3 cm de largo en la hembra; 75-90 cm en el macho

e Otro aspecto Unico del caballo es la habilidad de eliminar grandes cantidades de calcio
en la orina en forma de carbonato de calcio

FALLA RENAL AGUDA (FRA)
e = reduccioén abrupta en la filtracion glomerular

e = falla de los rifones en eliminar desechos nitrogenados, resultando en azotemia

e Asociada con disturbios de fluidos, acidobase, y de electrolitos
Causas de FRA

1.- PRERENAL = ! en perfusion renal

2.- RENAL = Isquemia, toxinas, dafo tubular (necrosis tubular aguda), glomerulonefritis

3.- POST-RENAL = Obstruccion del flujo urinario
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e | a transicion de prerenal a renal es un proceso continuo

e En general FRA se asocia con oliguria, a veces con anuria

e En caballos, FRA es usualmente prerenal o renal

e La mayoria de las veces resulta de insultos hemodinamicos o nefrotdxicos
* FRA post-renal es rara —excepto en potros con ruptura de la vejiga

e |dentificacion del tipo de FRA es importante para el tratamiento y pronostico

Causas - Prerenales
¢ Condiciones que reducen bombeo cardiaco o incrementan resistencia vascular renal

e En general reversible

e En caballos, I bombeo cardiaco = 1 perfusion renal

e Con diarrea, endotoxemia, hemorragia, choque séptico, ejercicio prolongado

e | flujo sanguineo — lfiltracién renal, orina = azotemia, retencién de agua y electrolitos
¢ Drogas no esteroidales (flunixina, fenilbutazona) precipitan azotemia

e Muchos de estos casos progresan a azotemia renal

e Intoxicacion con fenilbutazona en caballos causa necrosis medular y papilar

Causas - Renales
1.- Necrosis TUBULAR AGUDA (NTA)

2.- NEFRITIS INTERSTICIAL

3.- GLOMERULONEFRITIS

e Enfermedades que causan dafio a los tubulos, intersticio, glomérulos, y vasos sangui-
neos resultan in FRA

e Necrosis tubular aguda (NTA) es una de las causa mas comunes de falla renal.
- Isquemia y nefrotoxinas son causas comunes NTA en caballos

— Nefrotoxinas: anti-inflamatorios no esferoidales, aminoglucosidos (gentamicina, ami-
cacina) hemoglobina, mioglobina, cantaridina (mosca espanola — Epicauta spp, Litta
spp), vitamina D

— Hemoglobina y mioglobina son extremadamente toxicas para el rifnon. Causan
obstruccion y son potentes vasoconstrictores

e Enfermedad intersticial y glomerular son menos frecuentes. Glomerulonefritis en general
is inmune

Causas - Post-Renales
e Enfermedades de la pelvis renal, ureter, vejiga, y uretra

e La causa principal de obstruccion luminal son urolitos
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PATOFISIOLOGIA
e El rindn es muy susceptible a isquemia e insultos toxicos

e |.a médula recibe poco flujo sanguineo (20% de la sangre que va al rindn) y es mas sus-
ceptible a isquemia/hipoxia que la corteza (80% de la sangre) que es mas susceptible a
insultos téxicos

Respuesta sistémica a hipovolemia/hipoperfusion
e Sistema auténomo activado

e Sistema renina-angiotensina-aldosterona activado
e Liberacion de vasopresina (hormona anti-diurética)

¢ Vasoconstriccion periférica

Patofisiologia en el rifion
e Incremento en reabsorcion de sodio y agua

e Redistribucion de flujo sanguineo de la corteza = médula, | orina, orina es concentrada,
l en excrecion de orina = oliguria

e Células tubulares susceptibles a isquemia/hipoxia (dafo tubular)
¢ Reperfusién - radicales libres = dano adicional
e Esta es la transicion de renal (isquemia) a renal (necrosis tubular)

e Células tubulares se desprenden, obstruyen, y crean cilindros. Esta es una de las justifi-
caciones en el uso de diuréticos de techo alto (furosemida) para incrementar flujo tubu-
lar y remover obstruccion

e En glomerulonefritis: en general inmune, depdsitos de complejos antigeno-anticuerpo,
infiltracion de leucocitos, dafio glomerular, reduccion de filtracion, perdida de proteina

SIGNOS CLINICOS

e | .a mayoria de los signos clinicos estan relacionados a la causa principal de problema (ej.
colitis, colico, endotoxemia, sepsis, hemorragia, hemolisis, rabdomidlisis, etc)

e Signos principales: deshidratacion, depresion, anorexia, dolor abdominal, taquicardia,
fiebre

e FRA no es diagnosticada si pruebas de funcién renal no se hacen

e | a retencion de productos nitrogenados (creatinina, nitrégeno ureico) a azotemia, uremia.
Signos neuroldgicos son raros en el caballo

e Oliguria es comin

e En falla post-renal puede haber dolor abdominal, polaquiuria, y estranguria. Erosiones
perineales / erosiones-abrasiones es aspecto medial de las patas/muslos en animales
con paralisis de la vejiga = incontinencia urinaria, cistitis. Ejemplo mieloencefalopatia por

herpesvirus tipo 1, cauda equina
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— Ruptura de la vejiga en potros (uroperitoneo): Edema ventral/distension abdom-

inal pueden estar presentes en potros con ruptura de vejiga o del uraco. Hay

hiperkalemia, hiponatremia, hipocloremia, azotemia

DIAGNOSTICO
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e Historia clinica, signos clinicos, examen fisico, examen rectal

* Buena historia clinica: enfermedades previas, fiebre, tratamientos, pérdida de peso

color de orina (oscura, hemoglobinuria), poliuria, polidipsia

* Incrementos en nitrégeno ureico sanguineo y creatinina (azotemia)
e Azotemia solo refleja disminucion de filtracion renal
e Es importante diferenciar diferentes causas

— Falla Prerenal

- Falla isquémica

— Necrosis tubular

— Glomerulonefritis

— Obstruccion / Post-renal
e Trate de determinar si es prerenal. Si no es prerenal, entonces es renal
e Andlisis de orina, gravedad especifica de orina, presencia de cilindros, leucocitos
e Quimica sanguinea (hiponatremia, hipocloremia, hiperkalemia), hemograma, acidosis
¢ Hiponatremia = dano tubular
¢ Hipocalcemia, hipo o hiperfosfatemia

¢ Animales con falla prerenal tienen gravedad especifica mas alta

e Gravedad especifica de la orina después de fluidoterapia para diferenciar prerenal de

renal
e En prerenal, gravedad especifica disminuye con fluidos

e Ultrasonografia, endoscopia, biopsia renal

¢ En falla post-renal:
— Signos clinicos, historia, examen rectal, ultrasonografia, endoscopia

— Frecuencia y volumen de miccion

e En practica, la respuesta fluidoterapia ayuda diferenciar falla prerenal de renal

— Azotemia por causa prerenal resuelve rapido con fluidos

— Creatinina debe disminuir ~ 50% en 24 horas con fluidoterapia si la causa es prerenal
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TRATAMIENTO
e Trate enfermedad primaria

e Corregir anormalidades de fluidos, electrolitos, acidobase
e Rehidrate en 12-24 horas

e Fluido a elegir depende de la anormalidad electrolitica

¢ Monitorear diuresis/edema

* Monitorear creatinina/electrolitos

* Considere diuréticos

— El uso de furosemida es controversial en casos de deshidratacion severa, pero es
Util en necrosis tubular / obstruccion

 Hiperkalemia is poco frecuente en caballos (diferencia a otras especies)

¢ NO use aminoglucosidos, tetraciclinas, drogas no esteroidales

PRONOSTICO
e Depende de la causa principal y respuesta a tratamiento

e Complicaciones: diarrea, laminitis, tromboflebitis
e Corta duraciéon = mejor pronostico
e |squemia severa = peor pronostico

e Necrosis tubular aguda tiene buen pronostico si hay tratamiento es rapido

FALLA RENAL CRONICA (FRC)
¢ FRC es infrecuente en caballos

e Mas comun en caballos viejos (> 15 anos)

°ba 3/4 de los nefrones se han perdido

e Desordenes que llevan a FRC son adquiridos y congénitos
e En general FRC es consecuencia de FRA = adquirida

e En caballos jovenes es probable que sea congénita (agenesis renal, hipoplasia, enfer-
medad poliquistica)

e | a mayoria de las veces la causa de FRC no es determinada

Glomerulonefritis
e Dano glomerular es una causa comun de FRC en caballos

e Eventos inmunes son la causa principal de glomerulonefritis

e Complejos antigeno-anticuerpo se depositan en los glomérulos - activacion de com-
plemento — inflamacion, proliferacion celular. Anticuerpos contra la membrana basal

(autoinmune)
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Nefritis cronica intersticial

¢ Resultado de necrosis tubular (sepsis, isquemia, endotoxemia, nefrotoxinas, infecciones
ascendentes-pielonefritis, urolitos)

¢ Infiltracion con leucocitos; fibrosis intersticial

e Eiemplo: exceso de fenilbutazona = necrosis papilar = formacién de nefrolito = hidrone-
frosis

¢ Infecciones con Leptospira (raramente ocurre)

Enfermedad Renal Terminal
e Rinones palidos, firmes, fibroticos

e Causa en general no determinada

Otras causas de FRC
e Oxalates, neoplasia, intoxicacion con vitamina D

Sindrome Urémico

¢ Independiente de la causa de FRC, insuficiencia renal resulta en azotemia y su mani-
festacion clinica es = Sindrome Urémico

¢ Sindrome urémico resulta del efecto de toxinas urémicas en el metabolismo celular

e Anemia y hemolisis es una manifestacion de este sindrome

Signos Clinicos de FRC
e Pérdida de peso es la razon principal de presentacion

e Depresion, anorexia, perdida de peso, poliuria/polidipsia
e Hay historia de uso de ciertas drogas en algunos casos
e Pelaje pobre, rendimiento reducido, edema ventral

e Casos severos tienen olor urémico, halitosis

* Exceso de amonia lleva a acumulacion de sarro dental, gingivitis, ulceras
bucales/linguales

e Algunos caballos tienen Ulceras gastrointestinales y diarrea

e Edema resultado de:
— Hipoproteinemia (hipoalbuminemia) = | presion
- Incremento de permeabilidad vascular = toxinas urémicas
— Incremento de presién sanguinea = retencion de sodio

e Anemia
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Diagnéstico
e Historia, signos clinicos, examen fisico
e Examen rectal —rifones firmes, atréficos, irregulares
e Azotemia (1 creatinine, BUN)
¢ Anemia ({ eritropoyetina)

e Hipoalbuminemia, hiponatremia, hipocloremia, hiperkalemia, acidosis metabdlica, pro-
teinuria, glucosuria

Hipercalcemia / hipofosfatemia son hallazgos consistentes con FRC

e Hipercalcemia resulta de la falta de eliminacién de calcio por los rifiones y no de hiper-
paratiroidismo secundario (como en perros, humanos)

e Ultrasonografia, cistoscopia, scintigrafia

¢ Biopsia

Tratamiento
e Dieta palatable

e Antimicrobiales en algunos casos

e E| uso de fluidoterapia es cuestionable — es un problema cronico
e Use dietas con bajo calcio, baja proteina

e Drogas Anti-inflamatorias?

¢ Suplementacion dietaria con grasa debe ser considerada

Pronostico
e Pobre a grave. Caballos con creatinina <5 mg/dL pueden vivir por meses - anos
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A MODERN APPROACH TO EQUINE DENTISTRY AND ROUTINE
CARE
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INTRODUCTION

Equine dental care is becoming increasingly important in horse management, and with increased
owner awareness, improved veterinary education, more advanced dental instrumentation, and
increasing numbers of skilled Equine Dental Technicians, a thorough approach to dental evaluation
and good basic rasping technique are more relevant than ever for effective equine dental care.
This increased interest has undoubtedly led to improved care of horse’s teeth along with increased
expectations of the acceptable standards from both horse owners and colleagues.

As with all veterinary investigations, a thorough history should be taken prior to a physical exami-
nation. Details of the horse’s age, use, dietary habits, and previous medical history should be
included. Accurate documentation of the horse’s age is useful. Signs such as slow eating, inap-
petance, quidding, halitosis, weight loss or long fibres in the faeces may indicate the presence of
dental disease. Increasingly a history of previous dental treatments is available in the form of
some documentation and if available should be corroborated with current dental findings.

PREPARATION

The oral examination should be preceded by examination of the horse in the stable from a dis-
tance. This may be followed by palpation of the cheek teeth, through the cheeks from outside, to
check for the presence of painful enamel points or hooks.

An examination of other external structures including: the mandibles, submandibular lymph nodes,
incisive and maxillary bones, and temporomandibular joints should be performed before looking
inside the mouth. Examination of the lips and incisors may be performed before insertion of the gag.

EXAMINATION OF THE ORAL CAVITY

A thorough examination of the oral cavity necessitates the use of a full mouth gag (speculum).
Before placing the gag, the angle of occlusion of the incisors should be assessed. The mandible

\&
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should then be displaced sideways to assess the degree of lateral mandibular displacement, which
results in occlusion of the cheek teeth and subsequent separation of the incisors (termed the
degree of lateral excursion). This can be measured and recorded as width in millimeters or as a
percentage depending on how many of the mandibular and maxillary incisors are in occlusion when
separation of the incisors occurs. Normally contact between the upper and lower cheek teeth will
result in loss of apposition of the upper and lower incisors when the left upper and right lower cor-
ner incisors are opposite each other (and vice versa). Incisor overgrowth may prevent cheek tooth
contact during normal excursion. In addition conditions of the cheek teeth such as shearmouth
may prevent normal excursion of the incisors.

Insertion of the fingers in the interdental space results in the horse opening its mouth enabling
inspection of the occlusal surface of the incisors or “tables”. The degree of wear can be corrob-
orated to the horse’s age by documentation (although ageing from the incisors may be less accu-
rate in horses older than 5 years of age).

Many horses will tolerate the application of the gag unsedated, and routine removal of small over-
growths can be performed using manual equipment in unsedated horses. The gag used depends
on preference and budget, but it should be secure and corrosion resistant. The gag is placed and
the horse is allowed to acclimatise to its presence before trying to open it. Gentle digital pressure
on the hard palate will usually cause the horse to relax its masseter and pterygoid muscles allow-
ing the gag to be gently opened on to its ratchet. A gag should not be left in situ in a wide open
position for long periods since this places unnecessary strain on the masseter and pterygoid mus-
cles and possibly on the temporomandibular joint, and the presence of the gag may be further
resented by the horse. The mouth should be flushed with a hose or dosing syringe to remove any
food accumulation.

Sedation enables a far more thorough inspection of the oral cavity of most horses and will be nec-
essary if significant reductions or other treatments, or if powered tools are to be used. A thorough
visual and digital examination of the oral cavity, should then be performed, paying particular attention
to the caudal oral cavity. A powerful light-source, mounted on the operator’s head, the speculum or
held manually is a prerequisite for performing a good examination. The use of angled dental mirrors
greatly improves the visualisation of the caudal occlusal surfaces, the interdontia, and the buccal gin-
gival tissues. Sharp canine teeth may be rasped prior to palpation of the caudal oral cavity to avoid
trauma to the forearm. Careful digital palpation of each tooth supplements the visual examination.
The gag can be removed and a cheek retractor used to retract the cheek to examine the alignment
and occlusion of the cheek teeth. Any abnormalities should be noted afterwards on a dental record
form, for filing and future reference. Oral examination should be performed approximately every six
months in most horses although there is considerable variation in the rate of development of enam-
el overgrowths, and horses with severe dental abnormalities should be examined more frequently.
Clinical observations of the oral cavity should be discussed with the owner recorded on a dental chart
prior to commencing any treatment. The “Triadan” system of dental nomenclature is gradually gain-
ing widespread acceptance. Treatments, including costs are best discussed with the owner and con-
sent obtained before commencing. Additional information is obtained from oral endoscopy, and den-
tal radiography including the use of open-mouthed and displaced projections.

Signs of dental diseases requiring correction include focal overgrowths on the buccal, palatal and

lingual aspects of the arcade (termed points), focal overgrowths on the rostral and caudal aspects
of the arcade (termed hooks or ramps), excessive transverse ridges, step mouth, shear mouth.
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More severe abnormalities include polydontia, oligodontia, dental fractures, caries, diastema, peri-
odontal pockets and gingivitis. Vary careful examination of the occlusal surfaces with an exploring
probe can reveal enamel fissures, defective secondary dentine and early signs of caries.

ROUTINE RASPING

The order for performing routine procedures depends on personal preference but a systematic
approach should be adopted. The mandibular arcades and the caudal maxillary teeth are more
inaccessible and can only be rasped with the gag in place.

Maxillary cheek teeth may be sometimes rasped without a gag in place, although it may be nec-
essary for the caudal teeth. The tooth is rasped with a manual rasp using gentle short oscillations
with one hand while maintaining the blade in position and contact with the teeth using the other
hand, enabling excess tooth to be removed with maximum efficiency and minimal distress to the
horse. Solid carbide blades available in several grades offer vastly superior performance to car-
bide grit blades although the latter are useful for minor corrections and finishing off after using a
coarse solid carbide blade. The buccal aspect of the maxillary cheek teeth is rasped to remove
enamel points and restore the occlusal surface to approx. 10-15= to the horizontal (Termed den-
tal equilibration). The transverse enamel and dentine ridges and depressions are physiologically
normal and a perfectly flat occlusal surface is not desirable. Rasps with low profile heads and long
handles are useful on horses with small mouths. A low-profile rasp with the blade angle obliqued
upwards is essential for rasping buccal overgrowths on the caudal maxillary teeth due to the nat-
ural convexity along the buccal aspect of the maxillary row. The rostral maxillary teeth can be
rasped with short handled instruments with the blade obliqued down, or with offset or S-rasps. The
mandibular 09’s and 10’s may necessitate a convex blade to obtain good contact.

Particular attention should be paid to the buccal and rostral aspects of the 15t upper and lower
cheek teeth (106, 206, 306. 406), since sharp edges or hooks may cause bit discomfort. Rasping
of these may be easier with a gag in situ, or by approaching the tooth from the contralateral side
of the mouth, using an s-rasp, or a rasp with an offset blade. Rounding of the rostral aspect of
these teeth towards the gingival margin of the clinical crown (bit seating) is increasingly popular to
improve sensitivity on the bridle in some places, although not clinically necessary in most horses.

The mandibular teeth are rasped using a straight-headed rasp with a long handle, with the gag in
situ. Enamel points usually form on the lingual aspect of the arcade, and particular attention should
be paid to the sixth mandibular teeth (311, 411), which normally slope slightly dorsally towards
the mandible on its caudal aspect (curve of Spee), but should not have a pronounced hook on their
caudal aspects. A rasp with a small blade obliqued upwards may be necessary. Long overgrowths
may be rasped more quickly using solid carbide blades, rotating burrs, or rotary grinding instru-
ments. An increasing array of powered tools utilising mains or battery power is available which
enables greater efficiency and reduced user discomfort. Reports have suggested the possibility
of thermal damage with such instruments. This is likely to result from excessive pressure, exces-
sive contact time or insufficient use of coolant, and is the fault of the operator rather than the
instrument. Water sprays should be used with such instruments for cooling, lubrication and to
reduce the dental dust exudation. Vaccuum attachments are advantageous but the use of sufficient
irrigation reduces their importance. Health and safety considerations are paramount with such
instruments which have the risk to injure soft tissuebut it is far more likely that dental damage will
ensue from the removal of excessive dental material, which is an observation observed with

\&




IX Congreso Internacional de Medicina y Cirugia Equina

increasing frequency as such tools become more widespread. The pulp horns may extend to with-
in a few millimetres of the occlusal surface and it is recommended that not more than 4mm is
removed at any session. The appearance of a pink colour on the occlusal surface indicates the
secondary dentine layer to be shallow and should be a sign to cease reduction.

When using any mechanical tool, special attention should be taken to ensure that the horse is ade-
quately restrained and horses should always be sedated when using mechanical instruments.
Additional analgesia using nerve blocks is advised when performing particularly painful proce-
dures. Appropriate eye and breathing protection should be worn to avoid dental dust corneal injury
or inhalation. Electrical safety can be improved by using 110V transformers, circuit-breakers and
avoiding cables lying in puddles.

Wolf teeth

Wolf teeth (105, 205) which are usually present in the maxilla (and occasionally in the mandibles
305, 405), rarely cause a clinical problem. However, abnormally large teeth, or those emerging
on the lateral aspect of the interdental space may cause discomfort, especially when the horse is
in harness. In addition the presence of a large wolf tooth may prevent the rostral cheek tooth from
being fully rasped. The need to remove wolf teeth is debatable in many horses. Wolf teeth are
removed in the standing sedated horse after local infiltration of local anaesthetic. The periodontal
attachments must be separated carefully before extraction is attempted, and this may be done
using a “Burgess” extractor for small wolf teeth, or a periodontal elevator, since. Care must be
taken to avoid the major palatine artery lying sub-gingivally in the hard palate on the medial aspect
of the maxillary arcade. As with all dental extractions, tetanus prophylaxis should be administered.

Canine teeth

Canine teeth rarely require routine care except to facilitate oral examination, or remove dental cal-
culus. Excessive reduction of canines increases the risk of sensitivity and pulp exposure and is
contraindicated. The reserve crowns of the canines lie deep within the premaxilla, and their
removal is rarely necessary.

Incisors

Incisors may require rasping if overgrown or asymmetric, although radical rasping of incisors
appears to be rarely necessary in the UK. Incisors, which are smaller in cross sectional area than
the cheek teeth may be easily rasped down with broad tungsten carbide rasps or rotating burrs.
The incisors are quite sensitive and sedation is advisable for incisor reduction. A pliable speculum
placed in the interdental space enables convenient access to the incisors. Slant-mouth usually
requires only minor adjustments for correction and when reducing incisors, cheek tooth occlusion
should be monitored frequently during the procedure. Pulp exposure during incisor reduction is
contra-indicated.

At the end of any dental treatments the oral cavity should be thoroughly examined again, treatment
details should be recorded and a plan should be made for subsequent examinations. If the horse
is deemed to require major treatment after the oral examination, rescheduling and possibly admit-
ting the horse to the clinic to enable ancillary diagnostic work to be performed may be more con-
venient, and a thorough diagnostic approach is essential before any invasive treatments.
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ADVANCED DENTAL PATHOLOGY
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Equine dental treatment has become increasingly important in equine practice as our understand-
ing of the subject and awareness of the possible benefits grows. In addition additional dental
healthcare is provided in many areas by dental technicians. While much of equine dental care
involves the provision of prophylactic restoration of occlusion and masticatory functionality, the
equine veterinarian will undoubtedly encounter more severe dental pathology which warrants fur-
ther investigation before planning a treatment protocol. Despite advances in the field in recent
years, our fundamental understanding of dental pathophysiology remains very superficial. Our abil-
ity to offer effective, timely preventative dental care to reduce the progression to advanced dis-
ease is severely restricted by limited understanding of dental pathological mechanisms and failure
to detect dental lesions sufficiently early. Many of the dental lesions observed in horse, such as
advanced dental caries, pathological dental fractures, periodontitis, gingivitis and alveolitis and api-
cal pulpitis have an end point which can be recognised in other species. However it is probably
erroneous to assume that the factors predisposing to these in brachydonts and omnivores are
equally true in horses with their hypsodont dentition. Clearly much epidemiological work is required
before patterns of early disease are recognised consistently. The consequence of progressive dis-
ease of teeth is irreversible destruction of the tooth necessitating dental removal. Advanced dis-
ease of the periodontal tissues is chronic, persistent and painful in the horse and its delayed recog-
nition results in prolonged suffering weight loss and large bills for the owners.

Caries in all species results form the action of bacteria on the dental tissues leading to destruc-
tion of hard tissues. In humans and carnivores predisposing factors for this are the development
of a bacterial plaque, which favours a low pH environment which is occurs particularly in the pres-
ence of sugars, especially sucrose. The herbivores’ diet is not typical of this but a form of caries
is observed in horses that involves dissolution of occlusal, peripheral and infundibular cementum,
and enamel, and ultimately to the potential penetration of the underlying dentine. Dacre (2006)
identified congenital infundibular and peripheral hypoplastic cemental and enamel defects in dis-
eased teeth which may render them susceptible to accelerated carious destruction. An addition,
trauma resulting in loss of integrity of the enamel layers is likely to predispose to deeper pene-
tration of caries. Infundibular lesions have been shown on sections and CT in which retention of
food in the infundibulum has resulted in carious lesions deep to the occlusal surface. Despite these
data our knowledge of the mechanisms of caries in horses and its role in clinical dental disease
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remains very rudimentary. Factors such as fluoridation of the water, saliva flow, diet and local
immunity are all important factors in development of caries in humans.

Pathological dental fractures are most commonly diagnosed after displacement of a lateral enamo-
dentinal slab traumatises the oral mucosa to cause pain during eating, or after an owner detects
halitosis as a result of putrefaction of food impacted in the alveolus of a parasagitally fractured
tooth. Parasagitally fractured teeth can be challenging to extract due to the brittle nature of the
carious dental skeleton, which is weaker than the remaining periodontal attachments. However,
many fractures involve fracture through a plane involving coalescence of infundibulae in maxillary
teeth or through a plane coalescing through one or more pulp chambers. Caries of infundibulae
which penetrates the enamel to contaminate the dentine is likely to result in structural weakening
of the tooth, which is stressed during mastication and ultimately fractures along the stress line. It
can be speculated that prevention of such carious lesions may reduce the incidence of midline
sagittal fractures.

Apical pulpitis is the inflammation of the pulp, which is most commonly due to bacterial infection.
The inoculation can occur through physical defects in the enamo-dentine complex allowing oral
contamination, from advanced caries penetrating into the dentine, as a result of deep apical perio-
endo bacterial transmission, or possibly as a result of anachoretic infection. In the young horse
the dental pulps have a wide apical foramen for the developing dental vasculature. As the individ-
ual pulps develop, there remain many anastamoses between individual pulp horns, which may
result in an inflamed pulp retaining some vitality. Pulpitis of a terminal pulp horn will result in oede-
ma, ischaemia and ultimately hypoxic necrosis of the pulp, and death of the odontoblasts. Older
teeth with narrow apical foraminae are increasingly vulnerable to oedema of the pulp with age and
in many species it is considered that pulp necrosis is an inevitable consequence of chronic pulpi-
tis. Demonstration of the coalescing pulp horns in equine teeth provides optimism for the possi-
bility of inflamed pulp being able to survive an acute insult. Further studies into the precise aetiol-
ogy of apical pulpitis are required before intervention is possible at a sufficiently early stage for
salvage of the pulp and ultimately retention of the tooth to be a realistic possibility.
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DISORDERS ASSOCIATED WITH ERUPTION

Retained deciduous cheek tooth crowns

In 2-4 year-old horses, the remnants of deciduous cheek teeth (premolar only) crowns, termed “den-
tal caps”, may be retained or rotated, after they have loosened, leading to temporary oral discom-
fort, and quidding. Deciduous crowns are shed spontaneously in almost all cases and their removal
is only indicated if oral discomfort is present. Removal of loose crowns with specialised forceps, or
in some cases, by leverage with a narrow osteotome (or blunt screwdriver) is possible in the stand-
ing sedated horse, using a full mouth gag (speculum). Care must be taken to avoid damaging the
adjacent teeth and the underlying permanent premolar. Premature cap removal (i.e. if not loose)
can lead to exposure of incompletely developed infundibular cement in the emerging upper perma-
nent teeth and possibly subsequent increased susceptibility to infundibular cement caries.

Dental eruption cysts

During natural eruption the second and third cheek teeth are normally compressed between two
adjacent cheek teeth, possibly delaying eruption. Progression of the normal physiological lysis of
the mandible and maxilla around the developing tooth apex (eruption cysts) may result in large,
bilateral, firm swellings on the ventral aspect of the mandible and less commonly of the maxilla. If
eruption proceeds normally these swellings will regress spontaneously as the jaw elongates and
the teeth erupt and such swellings are not usually palpable in horses over 5 years of age. Surgical
interference with these bilateral painless eruption cysts is contraindicated, unless a dis-
charging sinus tract develops.

Abnormally positioned teeth

Developmental displacement of tooth buds may result in the eruption of abnormally positioned
teeth. Overcrowding of the dental arcades may also lead to cheek tooth displacement. Food can
become trapped between the displaced and the adjacent teeth leading to periodontal disease.
Most commonly the 4th or 5th cheek tooth is displaced buccally, and rotated in some cases.
Progressively deeper periodontal disease can occur in some cases leading to periapical absces-
sation and possibly loss of up to three cheek teeth on each side. Displaced cheek teeth may also
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cause soft tissue trauma. Careful visual and digital examination of the caudal oral cavity may be
necessary to identify such displacements. Digital palpation may reveal diastema and additionally
the presence of putrefying vegetative matter between the teeth, is indicative of this problem.
Such horses frequently present with signs of quidding.

Supernumerary teeth

Supernumerary seventh cheek teeth are sometimes encountered, usually at the caudal aspect of
the maxillary arcade. These abnormally shaped teeth which can resemble either a double tooth, or
an additional whole tooth often fit badly into the arcade with resulting diastemata, food pocketing
and periodontal disease, which can lead to loss of the 6th and 7th cheek teeth and occasionally
to maxillary sinusitis. Supernumerary teeth often share a common alveolus. Reduced numbers of
cheek teeth are rare.

Diastema

In some horses, reduced angulation of the first and sixth cheek teeth or dental displacements
result in a reduced compression between adjacent teeth in the row, resulting in abnormal gaps
between adjacent teeth (termed diastema). The presence of these diastemata allows food accu-
mulation between the teeth resulting in periodontal disease and eventual loosening of the tooth.
These diastemata are a common finding in aged horses due to the reduced compression along
the row from the very small reserve crowns of the first and sixth cheek teeth in aged horses. The
impaction of food with the loosening of teeth appears to cause considerable discomfort resulting
in quidding and weight loss in severe cases.

DENTAL DISEASE ASSOCIATED WITH MASTICATION AND WEAR

Diseases associated with wear vary in incidence between individuals and this may reflect individ-
ual anatomical and dietary variations. The feeding of a, low forage, high concentrate diet may pre-
dispose to this, by resulting in reduced lateral movement of the mandible during mastication and
overall less time spent eating.

Focal overgrowths (enamel points)

The most common problem encountered in equine teeth are enamel points which are pronounced
sharp ridges on the lateral aspect of the maxillary and the lingual aspects of the mandibular teeth,
resulting from reduced wear relative to the remainder of the occlusal surface. The degree of lat-
eral movement appears to be affected by the type of diet with high fibre diets requiring a greater
lateral movement of the mandible. Hence, such disorders may be exacerbated by the feeding of
high concentrate diets. These enamel ridges can traumatise the buccal and lingual mucosa, caus-
ing ulceration, which may render mastication painful, and cause oral discomfort when ridden in a
bit. Focal overgrowths on the rostral cheek teeth are easily detected, but a complete visual and
digital examination of the oral cavity, facilitated by the use of a full mouth speculum is necessary
to avoid missing more caudal enamel points especially on the sixth mandibular tooth (Triadan 311,
411). hey can occur in horses of all age groups.

Shearmouth

This condition is an exaggeration of the normal 10-15° slope of the occlusal surfaces of the cheek
teeth, and is often a sequel to uncorrected enamel points. If the enamel edges become too long,
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the normal lateral movement of the mandible on the maxilla during mastication is further restrict-
ed. In addition to pain from mucosal damage, this mechanical restriction of jaw movement, allows
the mandible to only move in a dorsoventral plane, causing the upper and lower arcades to devel-
op a “scissor-like” shearing action, which accelerates the problem. Severe shear mouth can lead
to quidding and sometimes weight loss. Stagnation of food in the mouth can cause secondary peri-
odontal disease, especially in the mandibular cheek teeth. Routine rasping will prevent the devel-
opment of shear mouth, but extremely long enamel prominences may require removal preferably
using mechanical burrs, and this may have to be performed in stages. If secondary periodontal
disease is present, especially in old horses, teeth may become loose during this procedure, and
may be inadvertantly removed per os.

Rostral and caudal cheek tooth overgrowths (hooks beaks, ramps etc)

Focal dental anisognathism (“hooks”) may develop on the rostral 1st maxillary cheek tooth, and/or
the caudal (6™) mandibular cheek tooth as a result of abnormally rostral positioning of the maxil-
lary cheek teeth in relation to the mandibular cheek teeth, or unequal lengths of the mandibular
and maxillary arcades. Such hooks may cause oral discomfort when chewing, bitting problems,
and can restrict the normal slight rostraocaudal mandibular movement when the head is lowered.
Whilst the hook on the rostral maxillary tooth is readily detected and can be rasped during a rou-
tine dental examination, the hook on the caudal aspect of the sixth mandibular cheek tooth, which
is more likely to result in oral trauma, is frequently undetected. Enamel hooks are treated most
effectively using mechanical burrs, or rasps with solid carbide blades. Guillotine type instruments
may be of assistance in removing slender caudal hooks, but the use of molar cutters is discour-
aged except in older horses to avoid the possibility of inadvertant iatrogenic exposure of dental
pulp, which may result in tooth fracture with apical abscessation. latrogenic damage is probably
the most frequent cause of alveolar abscessation of the 6" mandibular tooth, which is more inac-
cessible for treatment than the more rostral teeth.

Exaggerated transverse ridges (ETR’s)

The occlusal surfaces of the cheek teeth, in addition to the ridges formed by the varying wear
rates of the enamel and dentine, have prominent elevations or ridges or orientated transversely.
These appear to be a normal consequence of the lateral movement of the mandible during masti-
cation, and during occlusion the prominent ridges on the mandibular occlusal surfaces interdigi-
tate with the depressions on the surface of the maxillary cheek teeth. The development of these
ridges appears to be an evolutionary consequence for efficient mastication. In some horses with
high concentrate diets these ridges become exaggerated and may interfere with the normal ros-
trocaudal movement of the mandible. It has been suggested that this contributes to abnormal mas-
tication and some equitation problems, and removal of these ridges has become popular.
Currently there is little evidence to support the presence of these ridges as being anything other
than a variation on normality, and removal of the ridges completely is hard to justify. Excessively
high ridges may contribute to oral discomfort and loss pf performance in some cases.

Wave mouth

Disorders such as shearmouth and periodontal disease, frequently cause uneven rates of wear of
the teeth, resulting in the clinical crowns being of different length. This results in the occlusal sur-
face of the arcade in the rostrocaudal plane, no longer being flat, or slightly curved, but taking on
an undulating or “wave-like” appearance. This feature may also be observed following loss of a
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cheek tooth with initial development of a rectangular “step” that progresses to an undulating “wave-
mouth”. Wavemouth occurs most frequently in aged horses, often in association with shearmouth
and can often be managed with biannual rasping, but total correction is seldom possible.

ACQUIRED DENTAL DISORDERS

Periapical pulp infection

The aetiopathogenesis of equine periapical infection is not fully understood. Caries of the infundibu-
lar cement of the maxillary cheek teeth, that extends into the dentine or pulp could be one cause
in maxillary cheek teeth. Pulp exposure in mandibular and maxillary cheek teeth have also been
suggested as a mechanism. Pulp exposure on the occlusal surface may be due to an imbalance
between the rate of wear of dentine at the occlusal surface and the rate at which the underlying
pulp cavity is sealed by secondary dentine production. Pulp exposure to the oral cavity will result
in pulp infection and its eventual destruction, leading to alveolar infection and loss of the tooth,
especially in younger horses, which have wide dental apices without fully developed roots. More
recently attempts to salvage teeth with apical infections involve the use of apicectomy and
endodontic sealing of the remaining tooth may be beneficial in some horses.

Horses with apical infection of the 1st, 2nd or in some cases the 3rd maxillary cheek (Triadan 106-
8, 206-8) most frequently present with a facial swelling, rostrodorsal to the facial crest, which may
eventually form an external discharging tract or rarely will discharge into the rostral nasal cavity.
Horses with apical abscessation of the 3rd to 6th (108-111, 208-211) maxillary cheek teeth usu-
ally present with a unilateral malodorous nasal discharge due to secondary sinusitis, and the 4th
maxillary tooth is most frequently involved. Pathological fracture of cheek teeth along a sagittal
plane is a common sequela to advanced caries in maxillary cheek teeth.

In the mandibular teeth, which have no true infundibulum, thinning of the alveolar bone on the ven-
tral aspect of the mandible, by large eruption cyst formation (g.v.) in 2-5 year-old horses, predis-
pose to apical infection. Periapical infections of mandibular teeth may present as a painful unilat-
eral ventral mandibular swelling that will usually later form a discharging tract, with unilateral, sub-
mandibular lymphadenopathy. The second or third mandibular teeth, which may be impacted
between the adjacent mandibular teeth during eruption, are usually involved.

Management of periapical infections

Clinical and radiographic or scintigraphic evidence of periapical infection is usually an indication
for extraction of infected teeth. In a few cases detection of pulpitis at an early stage may enable
successful medical management with a prolonged course of antibiotics, e.g. oral trimethorprim /
sulphadiazine powder 15-30mg/kg daily, or oral metronidazole 15mg/kg , for 1-2 weeks.

Removal of infected dental tissue has traditionally necessitated removal of the whole tooth, but
more recently attempts have been made in selected cases, to remove or replace the infected
material with the tooth in situ (endodontics), with some degree of success, but this procedure is
not yet widely available. Tooth removal may be most readily performed per os under standing
chemical restraint if the tooth is loose and the reserve crown is short. General anaesthesia is need-
ed in horses whose temperament renders them unsuitable for standing chemical restraint.
Extraction per os is most suitable for dental extraction in aged horses with shorter reserve
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crowns, or for removal of loose teeth. Oral extraction of cheek teeth is possible, although con-
siderably more difficult, in younger (<8yrs) horses of a suitable temperament, with longer reserve
crowns but dental removal by repulsion via a lateral buccotomy may be necessary.

The lateral buccotomy technique is suitable for removal of the first four mandibular and first three
maxillary cheek teeth. It is a technically more difficult procedure than repulsion but has been
reported to be associated with fewer complications. latrogenic damage to the dorsal and buccal
branches of the facial nerve, or to the parotid duct are all potentially serious complications asso-
ciated with this procedure.

Dental repulsion is used for removal of any of the cheek teeth and is the most commonly per-
formed method of removing the caudal mandibular and maxillary cheek teeth. This procedure
necessitates good preoperative radiographs, and precise placement of the punch over the dental
apex prior to commencing repulsion. latrogenic damage to the adjacent teeth, and sequestration
of alveolar and dental fragments are common reasons for delays in healing after this technique.

Intraoperative and postoperative radiographs should be used when performing dental repulsion to
ensure correct placement of the punch, and to reveal any bony or dental fragments remaining after
repulsion. This technique is associated with a high incidence of complications and is reserved for
removal of necrotic teeth or those with incomplete clinical crowns. Horses with apical abscesses
with secondary paranasal sinusitis require lavage of the sinuses postoperatively. The placement of
a dental wax or bone cement prosthesis is necessary to prevent food impacted in the alveolus
passing into the sinus and creating a fistula.

Periodontal disease

A transient self-resolving periodontitis may occur during permanent cheek teeth eruption.
Periodontal disease is most common in the older horse, and is usually secondary to food-pocket-
ing around the gingival sulcus. This may be as a consequence of diastemata, dental displacements
supernumerary cheek teeth, or shearmouth/wavemouth. Chronic periodontal disease will result in
progressively deeper periodontal membrane destruction and eventual tooth loss, especially in
older horses. Presenting signs include halitosis, quidding, abnormal “slurping” sounds during mas-
tication, food pocketing between teeth and eventually loosening and loss of the teeth. Facial and
mandibular swellings or discharging tracts are not a feature, of this condition, even with deep-seat-
ed alveolar infections because the infection drains along the periodontal space into the oral cavi-
ty. Periodontal diseases is very common, poorly recognised and results in significant discomfort.
The management of this syndrome is challenging and usually involves several repeat treatments.
A spectrum of treatments including overgrowth reduction, antibiotics, non-steroidals, diastema
widening, periodontal debridement and extractions are selected on an individual case basis.
Diastema widening has been recently shown to be effective for valve-type diatemata, in selected
cases but this technique has the possibility of creating pulp lesions and should only be performed
in appropriate cases under sedation by experienced veterinary surgeons. Extraction is indicated in
advanced cases and can often be performed per-os, under standing sedation especially in aged
horses with little residual reserve crown and minimal remaining periodontal ligament.

Dental caries

Dental caries is the destruction of the inorganic components of the teeth by the action of bacteria
in substrate of organic sugars. The true clinincal significance in horses of this is currently not fully
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clear. Caries usually manifests as peripheral or infundibular cemental and enamel caries which may
be detected incidentally during a dental examination, and may or may not be clinically significant.
Caries of the maxillary 09's is often detected during routine dental examination in aged horses and
is of unclear clinical significance. Caries can predispose to sagittal fractures along a line coalesc-
ing two carious infundibulae in the maxillary cheek teeth and in some cases deep caries results in
pulpitis. Selected lesions can be debrided and an occlusal restoration performed to help to pre-
vent dental fracture, but this is not indicated for every carious lesion.

Dental disorders associated with trauma.

The mandible is most commonly involved in fractures of the head, frequently as a result of kicks,
and such cases usually present with painful mandibular swelling(s), and may also exhibit pain when
eating. If the horse is able to eat, unilateral fractures with minimal displacement may be treated
conservatively, as the unaffected hemi-mandible acts as an effective splint. Radiography of sus-
pected cases is advisable. Full mouth gags should be applied with caution if a fracture is sus-
pected. Fractures that penetrate an alveolus may result in secondary periapical abscessation and
tooth loss.

Dental fractures

Dental fractures are commonly encountered during routine dental work. Transverse fractures of
the incisors are commonly found in young animals resulting from trauma. Deciduous incisors may
be lost, but provided that the unerupted permanent teeth are not exposed, normal eruption of
these teeth may ensue. Fractures of the cheek teeth usually occur in a longitidinal plane. Maxillary
cheek teeth fractures are more common than mandibular cheek tooth fractures, with sagittal or
parasagittal fractures, occurring often along a line joining two pulp chambers. Pulpitis ensues with
subsequent caries of the tooth. The lateral fragment is frequently displaced laterally with food
being forced up into the fracture line by mastication. If the fracture involves one of the more cau-
dal (108-11, 208-11) teeth a secondary maxillary sinusitis occurs.

Bit trauma (“Polo pony mouth”)

Trauma to the mandible from inappropriate force or a poorly fitting bit may result in a painful perios-
titis of the mandible rostral to the first cheek tooth. Examination of the oral cavity may reveal ulcer-
ation or sequestration, and lateral radiographs of the mandible will show the extent of bone change
in the interdental space, and occasionally infection of the first mandibular cheek tooth (Triadan
306, 406). Removal of sequestra and non-steroidal anti-inflammatory drugs are indicated in com-
bination with avoidance of further trauma form the bits.

Dental neoplasia

Neoplasms associated with teeth may be primary dental tumours such as ameloblastomas, or
odontomas, or indirectly involve the teeth as with squamous cell carcinoma, ossifying fibromas or
haemangiosarcomas. Dental tumours are rare and occur in all ages of horses. Cell circumscribed
benign lesions are amenable to surgical excision with a fair prognosis. Locally invasive or malig-
nant lesions carry a poor prognosis necessitating euthanasia.

<
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Table 1: Summary of common equine dental disorders

Disease/condition
Enamel points

Clinical Signs

Slow eating, weight loss, quidding, abnormal
bit behaviour

Disorders of equine cheek teeth

Treatment
Systematic rasping every 6-12 months

Focal dental
overgrowth (“hooks”)

Slow eating, quidding, weight loss,
abnormal bit behaviour

Removal of hooks with manual rasp
or mechanical burr

Wave mouth

Slow eating, weight loss

Remove any enamel points. Rasping of
peak undulations of occlusal surface

Shear mouth

Weight loss, quidding, halitosis, food pouching,
abnormal bit behaviour

Rasping, preferably with power tools to
restore occlusal angle to approx.15°

Displaced cheek teeth
causing soft-tissue trauma

Slow eating, quidding, halitosis

Grinding of extremities of displaced teeth
Extraction of (multiple) teeth may be
necessary if deep periodontal disease
present

Periodontal disease

Quidding, halitosis, loose teeth

Removal of impacted food. Correction of
predisposing causes. Oral extraction of
loose teeth

Mandibular apical
abscessation

Mandibular swelling, heat, or pain.
Discharging mandibular tract.
Submandibular lymphadenopathy

Antibiotic therapy in early cases.
Extraction of affected tooth

1st and 2nd maxillary
tooth abscessation

Facial swelling, or discharging facial tract,
Submandibular lymphadenopathy

Prolonged antibiotic therapy in early cases
Extraction of affected tooth per os or
endodontic treatment under general
anaesthesia

3rd-6th maxillary tooth
apical abscessation

Facial swelling, malodorous unilateral purulent
nasal discharge. Submandibular
lymphadenopathy

Lavage of paranasal sinuses.
Extraction of the affected tooth via
maxillary/ nasofrontal flap osteotomy,
or trephine hole

Fractured tooth

Quidding, halitosis, sinusitis if maxillary 3-6th
tooth involved

Removal of loose fragments per os.
Extraction of remainder of tooth if the
apex is infected

Avulsed incisor, rostral
incisive bone or mandibular

Salivation, bleeding from mouth, inappetance,
Swelling or distortion of lipsfracture

Remove loose bone/dental fragments.
Reduce fracture and stabilise by wiring to
bone or around canines

Dental/mandibular neoplasia

Maxillary/mandibular swelling. Tooth
displacement. Secondary sinusitis

Surgical excision of tumour
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Some equine dental disorders, such as apical abscesses do not produce gross abnormalities,
which are apparent on an oral examination. Additional ancillary diagnostic techniques are therefore
necessary to diagnose such diseases. Radiography is the most commonly used diagnostic tech-
nique in equine dentistry and equipment capable of obtaining satisfactory equine dental radi-
ographs is available in most veterinary practices. The sharp radiographic contrast between the air
in the paranasal sinuses and the nasal cavities, and also the more radiodense cheek teeth, means
that diagnostically useful images of the maxillary cheek teeth can be obtained without difficulty.
The difference in radiodensity between the mandibular bone and the cheek teeth also enables diag-
nostically useful radiographs of the mandibular cheek teeth to be obtained. Interpretation of equine
dental radiographs may be difficult, but can be greatly facilitated by obtaining good quality radi-
ographs. Most portable machines have sufficient kV output to obtain diagnostic radiographs of the
horse’s head, and such radiographs can be obtained in the field situation. Examples of exposure
factors are tabulated below but an exposure technique chart is best compiled for each individual
machine and with the film-screen combination used.

Table 1: Some suggested exposure factors for equine dental radiography.

iew kV mAs
LL 7381 6.6-10
LL0 7381 6.6-10
DV 77-85 10
Intraoral (incisors) 66 6.3

Sedation is necessary to reduce head movement and therefore motion blur. Inadequate sedation
results in poor radiographs, increases the duration of procedures and causes and causes greater
radiation exposure. In contrast excessive sedation resulting in the horse swaying and stumbling is
undesirable. The normal head collar should be replaced with a rope halter or one made of radi-
olucent material. A minimum of two people is usually necessary to accurately position the horse’s
head and cassette, and adequate radiation protection including lead gowns and gloves or sleeves
is mandatory. Cassette holders should always be used and these may be mounted on handles or
suspended from a stand. The primary beam should always be collimated to prevent exposure of
any parts of the assistants even if wearing lead protection. Many larger practices have digital or
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computed systems which enable post capture image manipulation and consequently can achieve
better images. A head-stand or stool is useful to support the horses head with minimal movement.

Standard views include the Lateral-lateral (L-L) (Figure 1) projection (sometimes referred to as a
lateral projection) and the lateral 30ecdorso-lateral oblique L30°D-LO) (Figure 2) Lateral 45%oven-
tro-lateral obliques (V45°«cL-L0) (Figures 3). The exact angle of obliquity necessary to obtain
diagnostic radiographs with the oblique views varies between approximately 30°-45°«=for different
individuals and breeds. The L-L view results in superimposition of the contralateral maxillary and
mandibular cheek teeth rows, which can result in difficulty in interpreting changes to individual den-
tal apices. This view is useful to demonstrate the presence of exudate in the paranasal sinuses,
which are radiographically visible as fluid lines. There is minimal parallax distortion in a rostrocau-
dal direction on this projection and it is therefore frequently used with radio-opaque markers such
as metal probes.

Figure 1: Latero-lateral projection Figure 2: Lateral 45° ventro-lateral Figure 3: Lateral 30° dorso-lateral
oblique projection oblique projection

The L30°D-LO projection results in radiographic separation of the contralateral cheek tooth rows and
is used to image the apices of the maxillary cheek teeth. The L45°V-LO projection is used to image
the apices of the mandibular teeth. A greater angle from the horizontal is needed to separate the con-
tralateral mandibular arcades on the image, which are closer together than their maxillary counter-
parts. The latter two projections may be further improved by separating the maxillary and mandibu-
lar cheek teeth rows using a Butler's gag or plastic tube gag. Additional views, which may be useful
include the dorsoventral (DV) (Figure 4) or ventrodorsal (VD) projections, open-mouthed oblique
(OMO) (Figure 5) and ventrodorsal or dorsoventral intraoral projections (Figure 6).

The OMO projection is particularly useful for examining the erupted crowns of the cheek teeth. The
cassette is placed on the side to be imaged. A Butlers or tube gag is placed in the mouth and the
horse’s head is supported. Lateral-15° ventrolateral projections are used to image the maxillary
cheek teeth and lateral-10-15° dorsolateral projections are used for the mandibular cheek teeth.
The exact angle depends on the size and breed of horse and the individual teeth, which are of most
interest. Horses with a steeply angled occlusal surface of the caudal mandibular cheek teeth may
require multiple views at different angles, to image all teeth without superimposition.
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Figure 4: Dorsoventral projection Figure 5: Lateral 15° ventro-ateral Figure 6: Dorsoventral intra-oral
OMO projection projection
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Radiography is the most frequently used ancillary diagnostic aid in the investigation of horses with
dental disease. Diagnostic quality radiographs of the horse’s head can be obtained with a suitably
mounted portable machine with moderate exposure factors, as previously described. The differ-
ent radiodensities of the teeth compared to the airfilled paranasal sinuses and nasal cavity assists
the radiological diagnosis of dental lesions. Suitable projections including the laterolateral, lateral
30° dorso-lateral oblique, lateral 45° ventro-lateral oblique and dorsoventral have been described.
In addition, the lateral 15° ventro-lateral open-mouthed oblique (OMO) for imaging the clinical
crowns of the maxillary cheek teeth and the lateral 10° dorso-lateral OMO projection for imaging
the erupted crowns of the mandibular cheek teeth.

RADIOGRAPHIC CHANGES ASSOCIATED WITH COMMON DENTAL DISORDERS

Apical abscessation of the rostral maxillary cheek teeth (Triadan 106-8, 206-8)

Apical abscessation characteristically produces a radiolucency of the affected apex, which is often
surrounded by a region of radio-opaque sclerotic bone (especially in chronic cases).
Superimposition of the right and left rows of cheek teeth will obscure changes on the laterolater-
al projection, and the Lateral lateral 30° dorso-lateral obliquee (L30° D-LO) projection is the most
useful for examining the dental apices. Metallic radio-opaque markers are helpful in identifying the
affected tooth if a facial swelling or discharging tract is present. More subtle indications of infec-
tion of a dental apex include loss of definition and widening of the periodontal space and loss of
the lamina dura denta. Occasionally in the presence of chronic infection, a granular radio-opacity
is observed (termed “coral pattern” or dental rhinitis) in the nasal cavity, resulting from dystrophic
mineralisation in the nasal conchae. Dorsoventral projections are also useful for imaging peri-
odontal remodelling on the buccal aspects of the maxillary cheek teeth.

Apical abscessation of caudal maxillary cheek teeth (Triadan 109-111, 209-211)

The apices of the 3 and 4t maxillary cheek teeth (108, 109, 208 and 209) usually lie within
the rostral maxillary sinuses, and the apices of the 5% and 6" teeth usually lie within the cau-
dal maxillary sinuses. Apical abscessation of the 39, 4t and occasionally 5™ maxillary cheek
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teeth (Triadan 108, 109, 110, 208, 209 and 210), may be associated with secondary empye-
ma of the rostral maxillary or ventral conchal sinuses and apical abscessation of the 5 and
6™ maxillary cheek teeth (Triadan 110, 111, 210, 211), can result in empyema of the caudal
maxillary sinuses. Chronic apical abscesses of the caudal maxillary cheek teeth can cause radi-
ographically visible sclerosis or lysis. However breakdown of the thin bony septum between
the rostral and caudal sinuses frequently occurs, resulting in a generalised unilateral maxillary
sinusitis. Sinus empyema can be radiographically detected by the presence of fluid lines on the
latero-lateral radiographs. Apical infections of the maxillary cheek teeth most frequently involve
the 2" to 4t cheek teeth (Triadan 107, 207, 109 and, 209). Inspissation of purulent material
in the ventral conchal or maxillary sinuses can result in a less homogenous or granular
radioopacity in those regions on the radiographs. The irregularities in the internal bony archi-
tecture of the paranasal sinuses and the radiographic superimposition of other structures may
make identification of such changes difficult, particularly at the rostral margin of the rostral
maxillary sinus. Well-circumscribed radioopacities in the caudal maxillary sinus adjacent to den-
tal apices may indicate discrete abscesses or granulomas, or possibly sinus cysts. The pres-
ence of a softtissue density radio-opacity in the ventral conchal sinus on dorsoventral radi-
ographs may indicate empyema of the ventral conchal sinus. In cases with dental sinusitis the
dental apices may be radiographically obscured by the presence of large volumes of fluid
(purulent material), inspissated pus, sinus mucosal thickening, nasal conchal (“coral”) mineral-
isation or superimposition of other structures.

3. Apical infections of mandibular cheek teeth

The teeth most commonly affected are the 2" and 3™ mandibular cheek teeth (307, 308, 407
and 408), usually in horses 2-4 years of age. Apical abscessation of the mandibular cheek teeth
often causes radiolucency around the affected dental apex, expansion of the mandible and thin-
ning of the ventral mandibular cortex. However the erupting cheek teeth of horses aged 2-4 years
have large pulp cavities with wide apical foraminae, and radiographic features including apical radi-
olucency and physiological thinning of the mandibular cortices are present in many clinically nor-
mal horses in this age group. More chronically infected teeth are usually surrounded by sclerotic
bone of increased radiodensity, and most cases have an externally discharging sinus tract. The
presence of discharging tracts in the ventral mandible enables the introduction of a metal probe
into the tract to assist in identifying the affected tooth.

4. Dental fractures

Dental fractures may result from trauma, idiopathic or pathological fractures of infected teeth.
Avulsion fractures of the incisors and of the incisive bone are common in foals and yearlings.
Dorsoventral or ventrodorsal intra-oral radiographs enable such fractures to be evaluated. The loss
of deciduous teeth does not preclude normal eruption of the underlying permanent incisors if the
developing permanent tooth buds are not damaged.

Open mandibular fractures resulting from kicks are common and may result in secondary infection
of the cheek teeth if the fracture line communicates both with the dental alveolus and the skin or
oral cavity. This may lead to eventual loss of the tooth. Parasagittal dental fractures sometimes
occur secondarily to dental caries, which results in necrosis of the mineralised dental elements
causing a mechanical weakness, and fracture of the (omit) when masticatory forces are exerted.
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Cheek tooth fractures most commonly involve maxillary cheek teeth, and some such parasagittal
fractures can be observed on dorsoventral radiographs.

5. Dental or alveolar sequestra

Dental or alveolar sequestra can result from dental repulsion. Postoperative radiographs are
essential after dental repulsion but alveolar fractures can be difficult to detect despite well-posi-
tioned, correctly exposed radiographs. Dental sequestra are typically fragments of very radio-
dense material lying in the alveolus, which are usually also detected by digital palpation of the alve-
olus. Initially fracture fragments within the alveolus may be difficult to identify radiographically.
Bone fragments of the maxilla or mandible resulting from dental repulsion or trauma such as kicks
which form sequestra may be more easily identified as focal radiopacities, surrounded by a radi-
olucent “halo”, with additional radio-opaque sclerosis of the adjacent viable bone.

6. Diastema

Diastemata can be identified on open-mouthed latero-ateral oblique radiographs, which reduce the
amount of superimposition of the rows of cheek teeth. The lateral 15%entro-ateral open-mouthed
obligue is used for imaging the erupted crowns of the maxillary cheek teeth with the cassette
placed on the side to be imaged. The lateral 10-152 dorsolateral oblique is used to image the clin-
ical crowns of the mandibular cheek teeth. These projections may reveal severe buccal over-
growths in addition to diastemata. Spaces between the occlusal surfaces of cheek teeth, when
viewed radiographically, are indicative of such diastemata. Chronic food impaction associated with
diastema can in periodontitis, which can produce subtle radiographic changes but advanced cases
may have irregular and sclerotic laminae durae dentae (alveolar cortices) with widened periodon-
tal spaces with alveolar remodelling.

7. Dental Displacement

Displacements of cheek teeth are usually diagnosed by oral examination but severe medial dis-
placement of the mandibular teeth may be confirmed on dorsoventral radiographs.

8. Dental neoplasia

Dental tumours including ameloblastomas and odontomas, and mandibular tumours of non dental
origin including osteomas, ossifying fibromas and squamous cell carcinomas can all result in gross
changes to the dental apices and reserve crowns, which may be accompanied by swelling of the
affected alveolar bone with increased or decreased radioopacity. The immature cells in ameloblas-
tomas are frequently non-calcified, and are usually well circumscribed. Squamous cell carcinomas
typically produce destruction of the mandible resulting in loss of mineral density, and eventual peri-
odontal diseases and loosening of the teeth.

9. Dental overgrowths

Dental overgrowths (hooks) on the caudal mandibular (311, 411) or rostral maxillary (106, 206)
cheek teeth are readily identifiable on open mouthed laterolateral projections. Severe dental over-
growths such as step mouth and wave mouth can sometimes be observed on open-mouthed
oblique radiographs, to support their diagnosis from an oral examination.
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ADDITIONAL ANCILLARY DIAGNOSTIC AIDS

Gamma scintigraphy

Nuclear scintigraphy using technetium 99 MDP appears to be more sensitive than radiography for
detecting early apical dental infections in some cases. With the sedated horse’s head supported
on a stand to prevent movement scintigrams from lateral, dorsal and ventral positions can be
obtained. The ventral image is produeced by resting the horse’s head on the gamma camera.
Areas of focally increased radionuclide uptake should be present on at least two projections to be
diagnostically significant, and dorsal and ventral views allow quantatative region of interest (ROI)
comparisons to be performed.

Computed tomography (C.T.)

C.T. images of the horse’s head may be obtained with the horse under general anaesthesia.
Although this modality is currently only available at a few referral centres, the images obtained
show a very high degree of detail and this may become more widespread in the future.
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Diseases affecting the nasal cavities and paranasal sinuses in the horse are especially clinically
significant compared to other species since the horse is an obligate nasal breather. Diseases
affecting this region may result in impairment of nasal airflow and may ultimately lead to loss of
performance in athletes. More commonly, such diseases can lead to the production of chronic
nasal discharge and facial distortion.

The horse has a requirement for rapid delivery of large volumes of air, at the correct temperature and
humidity for maximal athletic performance, during which time airflow can increase up to 60 times
resting values. Significant airflow resistance exists in the upper respiratory tract and 80-90% of this
resistance occurs in the nasal cavity 1, most of which is believed to be attributable to the collapsible
nostrils. Nasal airway diameter is increased during exercise by dilation of the nostrils, retraction of
the false nostrils and vasoconstriction of the venous plexi covering the nasal conchae 2.

ANATOMY OF THE NASAL CAVITIES AND THE PARANASAL SINUSES

The horse has large, mobile nostrils, to facilitate the obligatory nasal breathing, which like the
nasopharynx and larynx are unsupported 3, and require muscular action to dilate, especially dur-
ing inspiration at exercise. The nostrils are supported medially by the comma shaped alar carti-
lages, which are connected by a loose joint or by fibrous tissue to the nasal septum 4. This anatom-
ical arrangement allows great mobility of the muzzle and nostrils as compared to other species °.
The prominent medial ala of the cartilage supports the alar fold, which extends caudally from it,
dividing the nostril in two, with the blind dorsal compartment termed the “false nostril”.

The nasal septum, which is composed of hyaline cartilage, divides the nasal cavity sagittally and
is continuous caudally with the perpendicular plate of the ethmoid bone. Ventrally, the septum
inserts into a groove on the palatine processes of the incisive bones and on the maxilla and vomer
bones caudally 2. The nasal septum is covered on its ventral aspects by an extensive venous
plexus, which in vivo protrudes laterally into the common nasal meati (the “swell body”). The dor-
sal and ventral conchae divide the nasal cavity longitudinally into the dorsal, middle and ventral
meati, of which the ventral meatus has the largest diameter. The caudal aspect of the ventral nasal
meatus communicates with the nasopharynx through the almost horizontally angled choanae.
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The two nasal conchae (turbinates) in the horse consist of single scrolls of thin bone in a more sim-
ple arrangement than that in some other species, where there are secondary scrolls . The con-
chae are attached laterally and scroll in opposite directions (medially) towards the middle meatus.
The dorsal concha is the largest and the space enclosed within its caudal aspect (the dorsal con-
chal sinus; formerly termed - the turbinate part of the frontal sinus) is continuous caudally with the
frontal sinus. The rostral aspect of the dorsal and ventral conchae are divided into scroll-like cells
that communicate with the middle meatus. The space enclosed within the ventral concha, termed
the ventral conchal sinus, communicates with the rostral maxillary sinus. The conchae, and in par-
ticular their more ventral aspects, are covered by an extensive submucosal venous plexus. The
rostral aspect of the ventral concha is continuous with the alar fold. Both conchae are attached
rostrally to the nasal bone by folds of highly vascularised mucous membrane at the level of the
first cheek teeth (2nd premolars).

The six endoturbinates (ethmoturbinates) form the ethmoid labyrinth which extend rostrally from
the cribiform plate of the ethmoid. They enclose spaces, termed ethmoidal sinuses, which some-
times communicate with the sphenoidal and palatine sinuses ventrally and the caudal maxillary
sinus laterally, but do not communicate directly with the nasal cavity (J.McCann, 1999 unpublished
observation). Twenty-five delicate ectoturbinates with secondary lamellae lie between the endo-
turbinates 4.

THE PARANASAL SINUSES

The exact function of the paranasal sinuses is not clear in any species. Numerous hypotheses of
their function include: to add resonance to vocalisation, to equalise pressure differences within the
nasal cavity, to condition inhaled air, protection of intracranial structures from trauma, and reduc-
tion in the weight of the skull without sacrificing strength.

The paranasal sinuses in the horse consist of paired frontal, maxillary, dorsal conchal (DCS),
ventral conchal (VCS), ethmoidal sphenoidal and palatine sinuses. The frontal and maxillary
sinuses are air filled spaces formed by the evagination of the frontal and maxillary bones into
the embryonic nasal cavity and these sinuses communicate directly with the nasal cavity . The
previously described DCS and VCS are enclosed within the nasal conchae. The left and right
frontal sinuses are completely separated by a thick, midline bony septum. The frontal sinuses
extend caudally to a line just rostral to the temporomandibular joint in the adult, or to the cau-
dal aspect of the bony orbit in the foal 7. The dorsal margins of the maxillary sinuses are clini-
cally described as being delineated by an imaginary line joining the medial canthus of the eye
to the nasoincisive (nasomaxillary) notch. Rostrally, the conchal part of the frontal sinuses
extends to where the nasal bones diverge towards the orbit &, rostral to the suture line between
the nasal and frontal bones. A convexity exists on the floor of the frontal sinus due to the pres-
ence of the underlying ethmoidal labyrinth. A large, oval fronto-maxillary opening that connects
the caudal maxillary and frontal sinuses lies on the lateral floor of the frontal sinuses, slightly
rostral to the medial ocular canthus.

The maxillary sinuses in the horse are unique in being divided into separate rostral and caudal
parts by a thin, cribiform bony septum, which is variable in position 4 and is often incomplete in
the donkey. This septum is angled obliquely and its rostral aspect can vary in position, usually over-
lying the apices of the 2nd and 4th maxillary cheek teeth, commonly circa 5cm caudal to the ros-
tral aspect of the facial crest in the adult horse ° 8. The infraorbital canal that runs longitudinally
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through the maxillary sinuses divides maxillary sinuses into medial and lateral compartments. In
younger horses, the air spaces of the sinuses are largely obliterated by the reserve crowns of the
3rd to 6th cheek teeth (4th premolar to 3rd molar) which are embedded in the alveolar bone, ven-
tral to the infraorbital canal. As the teeth erupt in older horses, the lateral and medial compart-
ments become separated by a thin bony plate, that lies ventral to the infraorbital canal, and the
air space within the sinuses gradually increases.

The rostral border of the rostral maxillary sinus (RMS) is usually at the level of the third cheek
tooth. However the ventral conchal sinus (VCS) forms the medial compartment of the rostral
maxillary sinus. The VCS extends caudally, medial to most of the length of the caudal maxillary
sinus. It drains dorsally over the infraorbital canal into the rostral aspect of the rostral maxillary
sinus via a narrow conchomaxillary opening. The caudal portion of the VCS contains several
lamellae and its caudal aspect forms the bulla of the ventral conchal. The rostral and caudal
maxillary sinuses communicate with the middle nasal meatus through a curved, slitlike orifice
that is divided by a bony plate continuous with the septum dividing these sinuses 2; 19, However,
some authors describe an ostia common to both compartments ° ©. These ostia are bounded
dorsally by a fold of mucous membrane which is continuous with the margin of the fronto-max-
illary opening, and ventrally by fold of mucous membrane continuous with the ventral concha 1.
The caudal maxillary sinus usually communicates with the sphenoidal and palatine sinuses
(which lie ventral to the ethmoturbinate labyrinth and the base of the skull) through a variably
sized opening caudomedial to the infraorbital canal.

All the paranasal sinuses are lined with a well vascularised mucoperiosteum, which is innervated
by the ophthalmic nerve in the frontal and sphenopalatine sinuses, and by the maxillary nerve in
the maxillary sinus 12.

The nasal cavity and paranasal sinuses are lined by ciliated columnar epithelium with variable num-
bers of mucus producing cells and acinar glands ° 13 14 15

EXAMINATION OF THE NASAL CAVITIES AND PARANASAL SINUSES

Investigation of sinonasal diseases should commence by obtaining a a thorough history and per-
forming a clinical examination. Many diseases affecting this region are chronic and the duration
and progression of signs are particularly important diagnostically. The majority of horses present
with a history of facial swelling or nasal discharges, which are often chronic, unilateral and puru-
lent in nature 6. Additionally, the presence or absence of ipsilateral submandibular lym-
phadenopathy and epiphora, headshaking, abnormal respiratory noises and nasal airflow obstruc-
tion may all be relevant.

A full clinical examination of the horse for signs of systemic disease should be performed.
Examination of the upper respiratory tract should include palpation of the submandibular lymph
nodes, percussion of the maxillary and frontal sinus areas, and use of material, such as fine cot-
ton, to detect airflow asymmetry between the left and right nostrils. An examination of the oral
cavity using a full mouth speculum is essential if sinonasal disease secondary to dental disease
or sinonasal neoplasia is suspected. Nasal swabs can be collected from any nasal discharges
and cultured for bacteria, particularly if Streptococcus equi var. equi. (Strangles) infection is

suspected.
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ENDOSCOPIC EXAMINATION

Examination of the nasal cavities with a flexible endoscope is an essential part of a thorough inves-
tigation. Nasal endoscopy is possible in conscious horses although restraint in the form of nose or
ear twitches or chemical sedation may be necessary in some horses. Examination of both left and
right nasal cavities via both the ventral and middle nasal meati should be performed. Examination
of the aspect of the mddle meatus into which the nasomaxillary ostia drain from the rostral and cau-
dal maxillary sinuses, sometimes termed the “maxillary drainage angle”, is particularly important.
Compresssion of the nasal meati by expansive lesions, inflammation of the nasal mucosa, exuda-
tion from the caudal drainage angle, distortion or erythema of the nasal conchae or endoturbinates,
or exudation from the ethmoturbinates may also be indicative of sinonasal disease. Endoscopic
examination should include examination of the guttural pouches where relevant, although chemical
sedation may sometimes be necessary to perform this safely. Endoscopy of the lower respiratory
tract is advisable to differentiate sinonasal discharges from pulmonary secretions, which are more
commonly, but not always bilateral, and which usually accumulate in the lower trachea.

RADIOGRAPHIC EXAMINATION

Horses with suspected sinus disease eg those with nasal discharges or gross facial swellings
should have a radiographic examination. Diagnostic radiographs of the paranasal sinuses and sur-
rounding structures are possible with portable machines, due to the good radiographic contrast
between the air in the sinuses and the more radiodense adjacent structures. Standard views
include straight lateral, lateral 30° dorso-lateral oblique, lateral 15° ventro-lateral oblique (open-
mouthed), and dorsoventral projections. Radiographs should always be taken in sedated horses
The horse’s head can be supported on a stand to reduce movement. Fluid exudates within the
paranasal sinuses may be observed as horizontal fluid lines on the straight lateral views. The
oblique projections allow examination of the apical (lateral 30° Dorso-lateral oblique) and occlusal
(Lateral 15° ventralateral oblique) areas of the maxillary cheek teeth. Dorsoventral radiographs
enable detection of nasal septum deviation, and comparison of the left and right nasal chambers,
and the presence of masses or exudates in the ventral conchal sinuses. Intrasinus masses may
be seen as discrete radioopacities within the sinuses on multiple views.

SINOSCOPY

Sinoscopy (intrasinus endoscopy) allows the direct visualisation of normal structures and possibly of
lesions within the frontal and maxillary sinuses and is a useful ancillary technique to complement
those already described. Sinoscopy may be performed with a rigid arthroscope 7or a flexible endo-
scope '8, A small osteotomy is created over the forntal or rostral maxillary sinsuses. The site for a
frontal osteotomy lies rostral to an imaginary line joining the lateral canthi of the eyes and caudal to
an imaginary line joining the medial canthi, 2cm abaxially from the midline. A rostral maxillary osteoto-
my may be created approximately 2cm dorsal to the facial crest, caudal to its rostral limit, or where
radiographs indicate the extent of the RMS to lie. After clipping and aseptically preparing the site 1ml
of local anaesthetic e.g. mepivicaine (Intra-Epicaine, Arnolds UK) is administered subcutaneously. A
2.5 c¢m longitudinal skin incision is made through skin and periosteum. A modified approx. 10mm
diameter drill bit or trephine is used to create a portal sufficient in diameter to allow passage of the
endoscope. The endoscope is then passed via this osteotomy portal in the frontal or maxillary bones
into the sinuses. The presence of exudates within the sinuses can obscure sinoscopic examination
and the view may be improved after lavage of the sinuses to remove purulent exudates, followed by
a period of 30-60 minutes to allow drainage of excess lavage fluid.
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SCINTIGRAPHY

Gamma scintigraphy may also be used to confirm other clinical or ancillary diagnostic findings,
e.g. to assist with the diagnosis of sinusitis secondary to dental disease when radiographs of den-
tal apices are inconclusive. Focal regions of increased radiopharmaceutical uptake may be
observed in the infected dental apex and the surrounding alveolar bone. Early reports !9 suggest
that this technique is more sensitive than radiology for the detection of early dental apical infec-
tion. In addition information about the size and extent of sinus cysts and tumours may be appar-
ent from scinitigraphy

DISEASES OF THE NASAL CAVITY

Congenital defects

The most common congenital defect of the nasal passages involves a lateral deviation of the
muzzle termed “wry nose” due to gross deformities of the nasal, incisive and maxillary bones,
and the nasal septum?°. Less commonly, the rostral mandible may be affected, or affected ani-
mals may also have a cleft palate. Affected foals may have difficulty sucking, but often even
gross displacement of the incisors does not preclude sucking. Abnormal breathing noises may
be present even at rest, due to the marked curvature of the nasal septum, which protrudes
towards the convex side of the face. The aetiology of this disorder is unknown 2! but genetic
factors and adverse intrauterine conditions have been suggested as causes 22. Surgical cor-
rection has been attempted by creation of osteotomies and in the premaxilla and orthodontic
realignment of the incisors, with some improvement in nasal airflow and in cosmetic appear-
ance 23, Such treatments are technically difficult, and the result usually does not enable nor-
mal athletic activity 2%.

False Nostril Cyst

These lesions, also referred to as atheromata, or epidermal inclusion cysts of the false nostril are
usually observed in animals of 1-3 years of age. Sebaceous glands are not usually identified his-
tologically in their lining, and the term sebaceous cyst or atheroma are therefore inappropriate.
The condition is rare 25 and usually unilateral. These non-painful lesions occur on the lateral or dor-
solateral aspect of the nasal diverticulum. Treatment is not always necessary, since airflow
obstruction (and abnormal respiratory noises) are not a feature of these lesions. However, surgi-
cal removal may be indicated for cosmetic reasons or if the lesions impinge on a noseband.
Aspiration of the cysts usually results in recurrence or occasionally in local abscessation 24.
Removal of the cyst lining in toto, is the treatment of choice, and can be performed in the stand-
ing horse 21 26, The skin over the lesion is aseptically prepared and desensitised using regional or
perineural infraorbital infiltration of local anaesthetic. A longitudinal incision is carefully made over
the cyst and the cyst is dissected free without incising its lining. Histology of the lining of such
lesions reveals keratinised or non-keratinised squamous epithelium 27.

Nasal paralysis

Paralysis of one or both nostrils may be caused by damage to branches of the facial nerve 2L. This
can include nose-band trauma, bilaterally to the dorsal buccal branches of the facial nerve, neo-
plasia, guttural pouch mycosis, nostril lacerations, facial abscesses or iatrogenic cryosurgical
damage to the facial nerve or its dorsal buccal branches?8 24,

<
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Alar fold abnormalities

Abnormally large or flaccid alar folds have also been rarely reported to cause airflow obstruction
exercise intolerance and abnormal respiratory noises during fast exercise, especially in
Standardbreds 2°. In severely affected cases, abnormal vibrating type respiratory noises may also
be present at rest 30. Direct visual examination of these folds immediately after fast exercise may
reveal the presence of excessively prominent alar folds. Temporarily suturing the false nostril open
to confirm the diagnosis is advised, prior to attempting surgical correction 2. Resection of the alar
folds is reported to offer a reasonable prognosis 21 31 21 32,

Amyloidosis

Amyloidosis is a group of diseases involving the deposition of an extracellular material, termed
“amyloid”, in a variety soft tissues 33. Amyloidosis is rare in horses, with only 9 cases reported out
of a total of 16,000 cases referred to a Veterinary hospital in Holland 33. The condition has been
reported in horses of all ages 3*. In the horse the mucosa of the nasal septum is a predilection
site for amyloid deposition, although widespread URT amyloidosis has been reported. Horses with
nasal amyloidosis can develop epistaxis - due to ulceration of the mucosa over the amyloid
deposit, abnormal respiratory noise, exercise intolerance, and inappetance. Lesions of the nasal
mucosa may be visible by direct or endoscopic examination. Confirmation of the diagnosis is by
histology of biopsy sections, where amyloid may be identified in polarised light following Congo-
red staining. Treatment with topical or systemic corticosteroids has been unsuccessful, but surgi-
cal excision has occasionally been more successfully performed 34 35,

Mycotic rhinitis

Equine sinonasal diseases associated with fungal infection are rare in the horse in the UK. Greet 36
first described 3 cases of mycotic rhinitis in horses caused by Aspergillus fumigatus, and subse-
quent reports are sparse. Of 10 cases described by McGorum (1982) Aspergillus fumigatus was
cultured from 6, Pseudallescheria boydii from one, and Penicillium sp. from a single case3’.
Pseudallescheria boydii, an opportunistic saprophyte has also been isolated from an equine nasal
granuloma 38, and a frontal sinus lesion 3°.

Equine nasal aspergillosis does not usually result in raised serum antibody titres, and consequently
diagnosis by current serological techniques is unreliable. Aspergillus fumigatus is ubiquitous in
dead vegetation including hay and straw. The mechanism of infection of the nasal chambers or
paranasal sinuses by usually saprophytic fungi is not clear, but previous trauma from surgery or
nasogastric tube passage may be factors in some cases 40 36 41,

Mycotic rhinitis due to other fungal organisms is common in warm humid climates. Mycotic nasal
granulomas are not uncommon in the Southern United States, Australia and Canada. Mycotic gran-
ulomas involving the nasal cavities and other organs have been reported due to: Cryptococus neo-
formans 40 42, Coccidiodes immitis 3 4 45 Rhinospordium seeberi *6Condiobolus coronatus
(Entomopthora coronata) *’ Condiobolus lamprauges “8and Hyphomyces destruens 4°. Such
mycotic granulomas are characterised by the presence of necrotic foci or “kunkers” within prolif-
erative granulation tissue. They have been associated with nasal discharge, which may vary from
purulent to sanguinous, and is frequently malodorous!8. Nasal airflow obstruction may occur with
advanced lesions 44,
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The treatment of superficial nasal mycotic lesions carries a good prognosis although recurrence
is possible. Topical treatment of nasal aspergillosis with nystatin 3¢ or natamycin 37 has been
reported!8. Surgical removal of a phycomycotic nasopharyngeal granuloma, in combination with
sodium iodide infusion has also been described 0 51,

Miscellaneous diseases of the nasal cavity

Foreign bodies, such as twigs in the nasal chambers may result in nasal inflammation and partial
nasal obstruction 2. Deviations of the nasal septum occur secondary to trauma or to space occu-
pying sinonasal lesions 3 54 18 Rarely, extensive primary nasal septal deviation and thickening
may cause partial respiratory obstruction necessitating removal of the septum 5. Surgical tech-
niques for nasal septum removal have been described. These very traumatic procedures are
accompanied by profuse haemorrhage °¢ 2and collapse of the nasal cavity following septum
removal of the septum is a potential long-term complication °”. Proliferation of the maxillary bones
due to nutritional secondary hyperparathyroidism causing nasal airway obstruction may be due to
excessive dietary phosphorus 28 59 80, due to a diet consisting of excessive amountss of bran or
grazing on certain tropical grasses.

Paranasal sinuses

Sinusitis

Inflammation of the paranasal sinuses is relatively uncommon and may be due to primary bacteri-
al or mycotic infections 6! 62 18 or secondary to dental disease 62 18 63 facial trauma, maxillary
cysts and sinonasal neoplasia, ®* 6. Equine sinusitis is usually unilateral but bilateral disease has
been reported 6 67 18 There is apparently no breed, age or gender predisposition.

Clinical signs reported with sinusitis include; unilateral purulent nasal discharge, ipsilateral sub-
mandibular lymph node enlargement and epiphora. Less commonly observed signs include: facial
swelling, exopthalmus, abnormal respiratory noises, headshaking and exercise intolerance 66 67 18,
The nasal discharge in primary sinusitis is usually purulent and odourless 6!, but malodorous nasal
discharges occured with 42% of primary sinusitis 18 and has been associated with with inspissa-
tion of pus in the VCS®8.

Culture of exudates from primary sinusitis cases has yielded a variety of bacteria including
Streptococcus equivar equi, Streptococcus equi var zooepidemicus 8 9° Corynebacterium sp, 79,
Staphylococcus ! 88 18 Pseudomonas aeruginosa, Bacteroides sp , Peptostreptoccus sp ©2 18and
Eschericia coli 6! 68 have been cultured, although the significance many of these isolates is
unclear.

Sinusitis is frequently associated with apical infections of the maxillary cheek teeth 67 61 62 18
which occurs most frequently in horses aged 4-7 years 7!. Sinusitis can also occur secondarily to
idiopathic dental fractures, severe diastemata, and supernumerary cheek teeth. Nasal discharge
is frequently foetid when associated with dental secondary sinusitis, or nasal granulomas caused
by 1st or 2nd (or occasionally 3rd) maxillary cheek tooth apical infection /2. Anaerobes including;
Bacteroides fragilis, B.melaninogenicus, B.oralis, Fusobacterium mortiferum have been cultured
from nasal discharge with such dental infections 73.
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Nasal endoscopy of horses with sinusitis usually reveals purulent exudate in the caudal nasal cav-
ity, draining from the nasomaxillary ostia of the rostral or caudal maxillary sinuses. Gross accu-
mulation of exudates in the ventral conchal sinus results in swelling of the ventral concha, which
may eventually prevent passage of the endoscope. Displacement of the nasal septum may even
occur in severe cases. Straight lateral radiographs frequently reveal multiple fluid lines in some
compartments of the paranasal sinuses. Oblique radiographs are necessary to radiographically
separate the left and right rows of maxillary cheek teeth for radiographic examination of their den-
tal apical areas. Radiography is an insensitive technique for diagnosis of dental apical infections.
As noted previously the presence of infection of a tooth apex can sometimes be confirmed by
Gamma scintigraphy, which appears to be more sensitive than radiography, particularly in the early
stages of the disease.

Acute cases of primary sinusitis may spontaneously resolve or may respond to antimicrobial drug
administration, with the organisms most commonly isolated from this type of sinusitis, being sen-
sitive to penicillin. Horses with chronic sinusitis (2 months duration 16) frequently have gross thick-
ening of the sinus mucosa, which restricts normal nasomaxillary drainage and may have inspis-
sated exudate in the affected sinus. Such cases are usually not responsive to antibiotics therapy.
Lavage of the paranasal sinsuses may be performed via a catheter sutured into an osteotomy in
the frontal sinus, (for lavage of the frontal and caudal maxillary sinuses), or into the RMS. Such
cases may respond to lavage with 5-10I of water, saline or dilute disinfectants such as 0.05% povi-
dine-iodine solution, once to twice daily for 5-10 days.

Cases with gross thickening of the sinus mucosa or with accumulations of inspissated pus in the
sinus cavity may require surgical debridement, removal of inspissated exudate and sinonasal fis-
tulation and drainage. The frontal, maxillary and ventral conchal sinuses are most easily
approached via a large nasofrontal bone-flap osteotomy 7. A maxillary osteotomy may be used in
older horses, but the reserve crowns of the maxillary cheek teeth limit the access via this approach
in younger animals. Bone flap osteotomies may be created under general anaesthesia or in the
standing horse under chemical restraint’>. After making a rectangular or curved incision through
the skin and periosteum the 3-sided bone flap is created with an oscillating saw, chisels or Gigli
wires and then reflected back on the 4t (uncut side) with its periosteum and skin still attached.
Alternatively with smaller osteotomies the 41" side, may be cut and the bone fragment may be dis-
carded after elevating the perisosteum.

Inspissated pus and grossly thickened mucosa is removed and sinus is lavaged. Drainage into the
nasal cavity may be improved by creation of a fistula through the dorso-medial wall of the ventral
concha, into the nasal cavity. Even when performed on the less vascular dorsal aspect of the medi-
al conchal wall this fistulation is usually accompanied by profuse haemorrhage necessitating pack-
ing of the nasal cavity with gauze. The bone flap is replaced in situ (if retained) and secured with
one or two wire sutures tightened in preplaced drill holes. The periosteum is closed with
absorbable suture and the skin closed with staples or non-absorbable sutures. A simple plastic or
Foley catheter, passing into a separate osteotomy in the frontal sinus, allows post-operative lavage
of the sinuses.

Sinusitis secondary to maxillary dental apical infections necessitates removal of the affected cheek
tooth before resolution of the sinusitis will occur. Infected cheek teeth may be removed via oral
extraction, repulsion or via a lateral buccotomy. The latter technique is suitable for the rostral three
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teeth, but risks iatrogenic damage to the buccal nerve and parotid ducts. Extraction per os has
considerably reduced complications as compared to repulsion, and additionally it may be accom-
plished in the standing horses. Dental extractions involving the caudal maxillary cheek teeth can
be performed under general anaesthesia via a bone-flap osteotomy or via a trephine. Careful iden-
tification of the affected tooth using radiography or gamma scintigraphy is necessary to absolute-
ly confirm the diagnosis, and also to ensure removal of the correct tooth and therefore to avoid
iatrogenic damage to adjacent healthy teeth. If dental extraction is performed per os, in horses
with dental sinusitis, lavage of the affected paranasal sinuses should also be performed post oper-
atively. Intra-operative radiographs should be taken after dental repulsiopn to attempt to identify
the presence of bone or dental fracture fragments, which have the potential to sequestrate. Many
cases of dental sinusitis require multiple treatments before total resolution of clinical signs,
although the long-term prognosis is good !8.

Sinus cysts

Sinus cysts are expansive fluid-filled space-occupying lesions which, occur uncommonly in equine
sinuses 76 77 78 horses of all ages. Congenital intra-sinus cysts have also been reported 79 89,

The aetiology of these lesions is unclear and no breed or sex predisposition has been identified.
It has been suggested that they are developmental in origin and associated with dental tissues 20
but little evidence for this theory has not been found 8!, although one of the cases described by
Dixon /7 was attached to dental alveoli. A common aetiology between these lesions and ethmoid
haematomata has been suggested 78, but little evidence for this association has been reported.
Equine sinus cysts most commonly occur in the maxillary sinuses, but they have been reported in
the other sinuses.

A consistent clinical feature caused by the expansive nature of the lesion is distortion of the facial,
maxillary and conchal bones 78 & 82 This may result in gross facial swelling and exopthalmus due
to thinning of the overlying maxillary or frontal bones, and nasal obstruction due to the expansion
of the lesion within the sinuses and conchae. A nasal discharge which varies from mucopurulent
to purulent, is often present and is thought to be due sinusitis secondary to obstruction of naso-
maxillary drainage.

Diagnosis is assisted by endoscopy, which may reveal distortion of nasal conchae.

Radiographic features of sinus cysts include the presence of a rounded, expansive, soft-tissue den-
sity lesion in the frontal or maxillary sinuses. Distortion and thinning of the surrounding bones may
be evident as the lesion increases in size, and secondary distortion of adjacent dental apices with-
in the sinuses may be present. The contents of the cysts frequently appear radiographically as a
homogenous soft tissue density shadow, sometimes containing spicules of mineralised tissue. A
radiodense, partially mineralised capsule is sometimes visible, and extralesional fluid lines may be
present if the lesion associated with secondary sinus empyema. Centesis of the lesion via a sinu-
sotomy or by sinus puncture through the thin bone using e.g.a 16G needle is diagnostic, yielding
a viscous, usually sterile, translucent yellow fluid which is odourless and may contain some leu-
cocytes, 77 78 41, Treatment of the lesion by surgical drainage may be effective in some cases 83
7778 hut removal of the lesion in toto, via a nasofrontal or maxillary osteotomy approach, under
general anaesthesia or standing chemical restraint, is the treatment of choice 77 78 41,
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Histological examination of sinus cysts has revealed extensive resorption and remodelling of the
bones surrounding the cyst; replacement of the normal bony septa within the sinus by fibrous tis-
sue and replacement of the loose intrasinus connective tissue with bony spicules. The cysts them-
selves are lined by ciliated columnar respiratory epithelium with focal areas of ulceration, and evi-
dence of sub-epithelial haemorrhage, and chronic inflammation 78 14,

Progressive ethmoidal haematoma (PEH)

Progressive ethmoidal haematoma (PEH) were first clinically described in detail by Cook and
Littlewort (1976), and Platt (1975) comprehensively described the histology of these lesions.
Despite many subsequent case reports of this lesion 84 85 86 87 88 14 their getiology still remains
unclear. Angiomatoid lesions in the submucosa of the adjacent sinuses have been suggested as a
possible cause of these lesions, resulting in areas of organising submucosal haemorrhage. The
lesions have been reported in horses aged 3-18 years of age 82 most commonly occurring in
mature horses.

PEH lesions most frequently arise from the ethmoidal labyrinth, but lesions have been reported as
arising within the sinuses 20 where they are usually attached to the sinus mucoperiosteum, and
rarely invade the nasal passages. PEH lesions expand to fill the cavity in which they are developing,
and ulceration of their walls results in intermittent low-grade haemorrhage. Pressure resorption of
the surrounding bone may also rarely occur as the lesion expands. The lesions are usually unilater-
al, occurring with equal frequency on either side but bilateral lesions have also been reported.

Clinically, cases of PEH present with a chronic (e.g. several weeks or months), low-grade, unilat-
eral, intermittent epistaxis, often with dark blood. In advanced cases, severe nasal obstruction and
abnormal respiratory noise may be present, even at rest and may necessitate a tracheostomy &°.
However facial distortion is rare even in advanced cases, in contrast to the facial swelling
observed with sinus cysts. Headshaking has been reported in conjunction with PEH, and lesions
may rarely extend to involve the cerebral cortex resulting in neurological signs 21

Diagnosis is straightforward if the lesion can be viewed endoscopically, usually lying rostral to the
ethmoidal labyrinth .The lesions have a distinct gross appearance varying in colour from dark red
to yellow-grey depending on the type and distribution of the haemoglobin pigments following the
most recent intralesional haemorrhage. Absence of PEH lesions in the nasal cavity when viewed
endoscopically does not preclude a diagnosis of PEH®! as the lesions may be within the paranasal
sinuses. Radiographically, a well-circumscribed soft tissue density is sometimes visible, usually
extending from the ethmoturbinates in such cases.

PEH lesions are covered with a respiratory epithelium, which may be ulcerated in some areas, that
overlies a fibrous submucosa, forming a capsule 0.2-1cm thick. Within the capsule some areas
are of recent or organising haemorrhage, while other firmer areas contain blood vessels and
fibrous tissue 1.

Earlier this century, PEH lesions were considered neoplastic and affected animals were destroyed
when lesions were identified . Currently, surgical removal is frequently performed via maxillary or
nasofrontal flaps 0 &7 The proximity of the lesions to the cribiform plate and thus to the brain means
that trauma to the olfactory lobes, and other structures during surgery is a potential risk 87 18, More
recent treatments for this disorder include surgical excision of the lesion trans-endoscopically with a
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Neodymium-Yttrium Aluminium Garnet laser 92. Trans-endoscopic injection of the lesion with a 10%
formaldehyde solution 23 4!, has been successfully used but many lesions require multiple treat-
ments . However, neurological signs following damage to the olfactory lobes has been reported
following formalin injection #4. Recurrence after surgical removal are reported from 13% 87 to 50%
88 and 8% after trans-endoscopic laser ablation 92. Mycotic rhinitis following surgical removal of
PEH has been described 87 18 but is usually selflimiting.

Sinonasal neoplasia

Neoplasia of the nasal and paranasal sinuses is a relatively rare condition in the horse 95 96 97 98

and reports of multiple cases of neoplasia involving the equine upper respiratory tract are few, 9
96 100 101 102 103

Squamous cell carcinoma is the most frequently reported tumour of this region in the horse with
lesions reported originating in the nasal cavities %, sinuses 194 105 54 or pharynx 1%, Carcinomas
originating in the equine rostral nasal cavity /¢ and ethmoid labyrinth 197 and frontal sinus have
been reported!08 109 103,

Other tumour types recorded include spindle cell sarcoma , mastocytomas 119 haemaingiosarco-
ma, 11 and angiosarcoma 112, Lymphosarcoma involving the nasal cavities and URT have also
been described by 113 114 115 103 \yith the nasopharynx being the most common site of this tumour.

A group of fibro-osseous lesions, often of uncertain tissue origin, have been reported in the nasal
cavities and paranasal sinuses of horses. These include osteomas, which have been found in the
frontal and maxillary sinuses 116 117 118 103 gstegchondromas 119, fibromas 120 and fibrosarcomas
121103 Tumours of dental tissue origin with involvement of the maxillary sinuses have been report-
ed, although such neoplasms more frequently affect the mandibular or rostral maxillary cheek
teeth 122, Dental tumours are more common in !23older animals, but have also been described in
foals!24,

Clinical signs associated with neoplasia are similar to those of other expansive lesions in this area.
Nasal discharge, facial swelling, epiphora and nasal obstruction are all reported frequently.
Headshaking, exopthalmos and epistaxis are less commonly observed 199 41, Surgical resection
of benign lesions such as osteomas via a nasofrontal flap may carry a good long-term prognosis
1171102 41 "However, the aggressive nature and surgically inaccessible anatomical location of most
carcinomas and sarcomas, leads to a guarded prognosis after surgical resection 193 Beta radio-
therapy with Cobalt 60 has been attempted with limited success 12°.

Traumatic injuries of the nasal cavities and paranasal sinuses

Fractures involving the premaxilla (incisive bone) are common in foals 126 and depression fractures
involving the frontal and maxillary sinuses have often been reported in adult horses 127 128 41,
Traumatic haemorrhage into the sinuses may lead to an unexpectedly prolonged (>4wks) intermit-
tent epistaxis. Open fractures may frequently lead to secondary sinusitis 12°, and the presence of
intra-sinus sequestra may result in chronic suppuration 130, Horses with non-displaced fractures may
be treated conservatively with a satisfactory result, particularly if the skin remains intact. Head frac-
tures are frequently depression fractures of the frontal or maxillary bones, where repair is possible
by elevating the depressed bone flap and immobilising it in the reduced position with stainless steel
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wires. Reconstruction of the soft tissues over the fracture accelerates healing. The use of syn-
thetic polymers for reconstruction of a facial fracture in a horse has been reported 131

Nasofrontal suture exostoses

Swellings of the frontal region of the head due to periostitis of the suture lines between the nasal
and frontal and more rarely the nasal, lacrimal and malar bones have been described ©° 132 133 41,
They occur in many breeds but the incidence appears to be particularly high in Thoroughbreds and
Thoroughbred crosses?>. Although most are possibly traumatic in origin, including following
nasofrontal osteotomy, the exact aetiology of such lesions remains unknown in other cases.
Cases have presented with bilateral, firm, non-painful swellings, rostral to the eye, accompanied
by epiphora in some cases. Differentiation from facial fractures and sinusitis is usually possible by
clinical and radiological examination. Radiographs frequently demonstrate proliferative periosteal
changes of the incompletely closed suture line. The swellings usually remodel and regress gradu-
ally without treatment over 1-2 years, but in some cases continued instability has resulted in pro-
gressive increases in the size of these swellings.
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