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PARAMETROS OFTALMICOS EM CAES ADULTOS DA RACA SPITZ
ALEMAO ANAO

RESUMO - A raca Spitz Alemao Ando ganhou recente aumento de popularidade
e algumas das particularidades oftalmoldgicas desta ainda sédo desconhecidas. Com o
presente estudo objetivou-se conhecer parametros oftalmicos na raca. Estudaram-se
48 olhos de 24 caes, machos e fémeas, com idades entre 1 e 7,5 anos, oriundos de
canil de criacdo. Sob contencéo fisica delicada, foram empregados teste lacrimal de
Schirmer, tempo de ruptura do filme lacrimal, teste de Jones, estesiometria de Cochet-
Bonnet, biomicroscopia com lampada em fenda, pressdo intraocular, microscopia
especular de nao contato, flaremetria a “laser”, oftalmoscopia indireta e
ultrassonografia. Aplicou-se estatistica descritiva para analise dos dados. As médias e
erros padrées encontrados foram, quanto ao teste lacrimal de Schirmer
24,310+0,448mm/min e ao tempo de ruptura do filme lacrimal 14,570+0,406s. Ao teste
de Jones 8,420+1,571min sendo 62,5% dos olhos positivos. A estesiometria, a medida
foi 3,667+0,157cm. A biomicroscopia, 43,75% dos olhos apresentaram pelos na
carlncula, 25% cromodacriorreia, 25% discreto entropio de canto medial, 10,42%
distiquiase, 6,25% macula corneal, 4,16% ndodulo palpebral e 2,08% triquiase de canto
medial. A tonometria de rebote, os valores obtidos média e erro padrdo foram
17,960+0,697mmHg. A microscopia especular foi encontrada densidade de células
endoteliais 1958,285+36,760células/mmz2. A hexagonalidade, 62,229+2,183% e para
area das células endoteliais, 519,231+9,853mmz2. A espessura corneal central foi de
0,567+0,006mm. A flaremetria 10,440+2,514PC/ms. A oftalmoscopia, foi observado
padrdo descrito em outras racas. Padrdo amelanético foi reportado em 8,33% dos
olhos. A ultrassonografia obtiveram-se médias e erros padrdes de 16,859+0,148mm para
didmetro axial horizontal. Espessura da lente 6,651+0,081mm, profundidade da camara
anterior 2,673+0,091mm e, profundidade de camara vitrea 7,485+0,101mm. Os parametros
e dados encontrados corresponderam a literatura em sua maioria. Alteraces discretas nos
parametros de avaliagdo lacrimal foram identificadas. Constatou-se boa sensibilidade
corneal. A ultrassonografia, os didmetros correspondentes foram inferiores quando
comparado a caes braquicefalicos.

Palavras-chave: canino, oftalmologia, padronizacao, racial



OPHTHALMIC PARAMETERES IN ADULTS SPITZ GERMAN KLEIN DOGS

ABSTRACT — The Spitz German Klein breed has shown a substantial increase in
popularity and ophthalmic particularities of this breed are still unknown. The present
study aimed to establish ophthalmic parameters in German Spitz Klein. The research
for this study was made through 48 eyes of 24 male and female dogs, aged between 1
and 7.5 years old, from a breeding kennel. Thru physical restraint it was used Schirmer
tear test, break up time test, Jones test, Cochet-Bonnet esthesiometry, slit lamp
biomicroscopy, rebound tonometry, specular microscopy of non-contact, laser
flaremetry, ophthalmoscopy and ultrasonography. With the purpose of analyzing data
this study was applied descriptive statistics. The means and standard errors found
were, for the Schirmer tear test 24.310+0.448mm/min and the break up time test
14.570£0.406s. For the Jones test 8.420+1.571min being 62.5% of the positive eyes.
For the esthesiometry was found 3.667+0.157cm. The biomicroscopy, it was found that
43.75% of the eyes presented hair on the caruncle, 25% chromodacryreia, 25% discrete
medial entropion, 10.42% of distichiasis, 6.25% of corneal macula, 4.16% of palpebral
nodule and 2.08% of medial trichiasis. For the rebound tonometry, the values obtained
and standard error were 17.960+0.679mmHg. Furthermore, under the specular
microscopy was found density of endothelial cells 1958.285+36.760cells/mm?2. The
hexagonality, 62.229+2.183% and for endothelial cell area, 519.231+9.853mmz2. The
central corneal thickness was 0.567+0.006mm. The flaremetry 10,440+2,514PC/ms.
The ophthalmoscopy showed a fundus described in other races. Amelanotic fundus was
reported in 8.33% of eyes. The ultrasonography obtained an average and standard
error of 16.859+0.148mm for horizontal axial diameter. Lens thickness 6.651+0.081mm,
depth of the anterior chamber 2.673+0.091mm and, depth of the vitreous chamber
7.485£0.101mm. Parameters and data found corresponded to the literature in the
majority. Discrete changes in lacrimal evaluation parameters were identified. Good
corneal sensitivity was found. At ultrasonography, the corresponding diameters were
lower compared to the brachycephalic dogs.

Key-words: canine, ophthalmology, standardization, racial
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1. INTRODUCAO

O sistema visual é responsavel pela transducdo de sinais luminosos em
informacdo, a ser processada pelo cortex visual, promovendo a visdo (Samuelson,
2013). Afeccdes oftalmicas sao frequentes em cées e, para a instituicdo de tratamentos
adequados, existe a necessidade de diagnostico precoce e apropriado, fato que
demanda o conhecimento de parametros e descricao de particularidades raciais. Com
as particularidades estabelecidas, tem-se direcionamento mais eficiente para o
profissional identificar predisposicdo e alteracbes em individuos, favorecendo o
diagndstico, 0 emprego de tratamento e a profilaxia em muitos dos casos.

Atualmente, a popularidade dos cées Spitz Alem&o Ando tem aumentado devido
as caracteristicas destes animais, como facilidade de aprendizado, atividade sempre
constante e dedicacdo ao dono, indiferenca ao clima, robustez e longevidade
(Fédération Cynologique Internationale, 2013).

A manutencdo de racgas, invariavelmente, ocasiona redugdo da diversidade
genética com aumento de repetitividade de padrbes raciais especificos, o que favorece
o0 aumento das chances de desordens genéticas, alterando fendtipos expressos e
impactando a saude (Mellersh, 2008).

A Federacdao Internacional de Cinologia (Fédération Cynologique Internationale,
2013) desqualifica animais da raca que apresentem entropio ou ectropio. O German
Spitz Breeders & Owners Club (Clube de criadores e proprietarios de Spitz Alemao)
considera a atrofia progressiva de retina e a displasia de retina como afeccdes que
devem ser observadas na raca. Além disso, em estudo, foi relatado 58% de casos de
degeneracéao hereditaria da retina, na raca (Kelawala et al., 2017).

A literatura carece de conteudo acerca da raca relativamente ao sistema visual,
com isso, 0 objetivo da pesquisa foi estabelecer os parametros oftalmicos em caes
Spitz Alemdo Ando. Também foi visado identificar particularidades da raca e

diagnosticar possiveis patologias frequentes na mesma.
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6. CONCLUSOES

Foram obtidos os parametros oftalmicos propostos na raca. Observaram-se discretas
alteragbes nos parametros de avaliagao lacrimal influenciadas por alteragbes palpebrais no
caso do TLS tipo I. Maior sensibilidade corneal foi notada na raca. Foram diagnosticas
patologias como triquiase de carUncula discreta, entropio de canto medial discreto e

cromodacriorreia.

7. AGRADECIMENTOS

O presente trabalho foi realizado com apoio da Coordenacéo de Aperfeicoamento de
Pessoal de Nivel Superior — Brasil (CAPES) — Cdadigo de Financiamento 001.

8. REFERENCIAS

Abreu TGM (2017) Ultrassonogradia modo-A, modo-B e elastografia “Acoustic
radiation force impulse” do bulbo ocular de caes braquicefalicos. 68f. Dissertacdo
(Mestrado em Cirurgia Veterinaria) — Faculdade de Ciéncias Agrarias e Veterinarias, Unesp,
Jaboticabal.

Andrade AL (2008) Semiologia do sistema visual dos animais domeésticos. In.: Feitosa
FLP (Eds.) Semiologia Veterinaria. 2ed. Sdo Paulo: Roca, p.623-653.

Barnett KC (1988) Inherited eye disease in the dog and cat. Journal of Small Animal
Practice 29:462-475.

Bedford PGC (2008) Afeccdes da Retina. In.: Herrera D (Eds.) Oftalmologia Clinica
em Animais de Companhia. Sdo Paulo: MedVet Livros, p.205-207.

Boillot T, Rosolen, SG, Dulaurent T, Goulle F, Thomas P, Isard PF, Azoulay T, Lafarge-
Beurlet S, Woods M, Lavillegrand S, Ivkovic I, Neveux N, Sahel JA, Picaus S, Froger N
(2014) Determination of morphological, biometric and biochemical susceptibilities in
healthy eurasier dogs with suspected inherited glaucoma. PLOS One 9:1-12.

Binder DR, Herring IP (2010) Evaluation of nasolacrimal fluorescein transit time in
ophthalmically normal dogs and nonbrachycephalic cats. American Journal of
Veterinary Research 71:570-574.



33

Boevé MH, Stades FC (2013) Diseases and Surgery of the Canine Vitreous. In.: Gellat
KN, Gilger B (Eds.) Veterinary Ophthalmology. 5.ed. v.2. lowa: John Willey & Sons,
p.1287-1289.

Broadwater JJ, Colitz C, Carastro S, Saville W (2010) Tear production in normal juvenile
dogs. Veterinary Ophthalmology 13:321-325.

Brooks DE (2008) Glaucoma. In.: Herrera D (Eds.) Oftalmologia Clinica em Animais
de Companhia. Sao Paulo: Medvet p.195-203.

Chiurciu JLV, Branddo CVS, Ranzani JJT, Cremonini DN, Crocci (2007) Avaliacdo
clinica da ablacao uveal intravitrea com gentamicina em cées portadores de glaucoma
cronico. Arquivos Brasileiros de Medicina Veterinaria e Zootecnia 59:345-349.

Dietrich UM (2013) Diagnostic ultrasonography. In.. Gellat KN, Gilger B (Eds.)
Veterinary Ophthalmology. 5.ed. v.1. lowa: John Willey & Sons, p.669-671.

Donaldson D, Hartley C (2013) Ocular imaging. In.: Gelatt KN, Gilger BC, Kern TJ
(Eds.) Veterinary Ophthalmology. 5ed. v.1. lowa: John Wiley & Sons, p.635-651.

Donzel E, Arti L, Chahory S (2016) Epidemiology and clinical presentation of canine
cataracts in France: a retrospective study of 404 cases. Veterinary Ophthalmology
s/v:1-9.

Famose F (2014) Assessment of the use of spectral domain optical coherence
tomography (SD-OCT) for evaluation of the healthy and pathological cornea in dogs and
cats. Veterinary Ophthalmology 17:12-22.

Featherstone HJ, Heinrich CL (2013) The eye examination and diagnostic procedures.
In.: Gelatt KN, Gilger BC, Kern TJ (Eds.) Veterinary Ophthalmology. 5ed. v.1. lowa:
John Wiley & Sons, p.553-570.

Fédération Cynologique Internationale (2013) German Spitz, including Keeshond and
Pomeranian, Bélgica, p.1-12. Disponivel em:
<http://www.fci.be/Nomenclature/Standards/097g05-en.pdf>. Acesso em 27 Abr. 2019.

Galego MP, Safatle AMV, Otsuki D, Hvenegaard AP, Castanheira VR, Barros PSM
(2012) Estudo comparativo das estruturas do segmento anterior de olhos de céaes
normais e com catarata, portadores ou ndo de Diabetes mellitus, avaliados por
biomicroscopia ultrassénica. Pesquisa Veterinaria Brasileira 32:66-71.

Garzon-Ariza A, Guisado A, Galan A, Martin-Suéarez E (2018) Diurnal variations in intraocular
pressure and central corneal thickness and the correlation between these factors in dogs.
Veterinary Ophthalmology 21:464-470.



34

Giannetto C, Piccione G, Giudice E (2009) Daytime profile of the intraocular pressure and
tear production in normal dog. Veterinary Ophthalmology 5:302-305.

Giuliano EA (2013) Diseases and Surgery of the Canine Lacrimal Secretory System. In.:
Gelatt KN, Gilger BC, Kern TJ (Eds.) Veterinary Ophthalmology. 5ed. v.2. lowa: John
Wiley & Sons, p.912.

Goldin JR (1995) Pesquisa em saude e direito dos animais. Porto Alegre: HCPA
p.28.

Grahn BH, Sandmeyer LS (2013) Diseases and surgery of the canine nasolacrimal system.
In:. Gellat KN, Gilger B (Eds.) Veterinary Ophthalmology. 5.ed. v.2. lowa: John Willey
& Sons, p.894-905.

Guimaraes PJ (2011) Padronizacdo e comparacdo dos valores ecobiométricos e
eletrorretinograficos em cées higidos das racas terrier brasileiro e beagle. 49f.
Dissertacdo (Mestrado em Cirurgia Veterinaria) — Faculdade de Ciéncia Agréarias e
Veterinarias, Unesp, Jaboticabal.

Gum GG, Mackay EO (2013) Physiology of the Eye. In.: Gelatt KN, Gilger BC, Kern TJ
(Eds.) Veterinary Ophthalmology. 5ed. v.1. lowa: John Wiley & Sons, p.183-194.

Gwin RM, Lerner I, Warren JK, Gum G (1982) Decrease in canine corneal endothelial cell
density and increase in corneal thickness as function of age. The Association for Research
in Vision and Ophthalmology 22:267-271.

Hamor RE, Roberts SM, Severin GA,Chavkin MJ (2000) Evaluation of results for Schirmer
tear tests conducted with and without application of a topical anesthetic in clinically normal
dogs of 5 breeds. American Journal of Veterinary Research 61:1422-1425.

Hartley C, Williams DL, Adams VJ (2006) Effect of age, gender, weight, and time of day on
tear production in normal dogs. Veterinary Ophthalmology 9:53-57.

Hendrix DVH (2013) Diseases and Surgery of the Canine Anterior Uvea. In.: Gelatt KN,
Gilger BC, Kern TJ (Eds.) Veterinary Ophthalmology. 5ed. v.2. lowa: John Wiley &
Sons, p 1155-1161.

Herrera D (2008) Afec¢Bes da Cornea. In.: Herrera D (Eds.) Oftalmologia Clinica em
Animais de Companhia. Sdo Paulo: MedVet Livros, p.111-122.

Hijar MV (2008) Ultrassonografia Ocular. In.: Herrera D (Eds.) Oftalmologia Clinica
em Animais de Companhia. Sdo Paulo: MedVet Livros, p.49-62.

Hubbard LD, Brothers RJ, King WN, Clegg LX, Klein R, Cooper LS, Sharrett AR, Davis
MD, Cai J (1999) Methods for evaluation of retinal microvascular abnormalities



35

associated with hypertension/sclerosis in the atherosclerosis risk in communities study.
Ophthalmology 106:2269-2280.

Is it the German Spitz the right breed for me? In.: All about Spitz. German Spitz
breeders & owners club. Disponivel em: < http://www.gsboc.co.uk/pge.php?page=2>.
Acesso em 27 Abr. 2019.

Kafarnik C, Fritsche J, Reese S (2008) Corneal innervation in mesocephalic and
brachycephalic dogs and cats: assessment using in vivo confocal microscopy. Veterinary
Ophthalmology 11:363-367.

Kelawala DN, Patil DB, Parikh PV, Sheth MJ, Joshi CG, Reddy B (2017) Clinical studies
on progressive retinal atrophy in 31 dogs. Iranian Journal of Veterinary Research
18:119-123.

Kniestedt C, Pujabi O, Lin S, Stamper RL (2008) Tonometry through the ages. Survey
of Ophthalmology 53: 568-591.

Kobashigawa KK, Souza ES, Padua IRM, Andrade AL, Ribeiro AP, Barros SVSG,
Martins BC, Laus JL (2012) Clinical features, cellularity of corneal endothelium, laser
flaremetry and aqueous humor total protein concentration in rabbits (Oryctolagus
cuniculus) with uveitis following treatment with 1% morphine sulfate. Presented in
ECVO Conference 2012 in Trieste, Italy.

Kobashigawa KK, Lima TB, Padua IRM, Sobrinho AAFB, Marinho FA, Orténcio KP,
Laus JL (2015) Ophthalmic parameters in adult Shih Tzu dogs. Ciéncia Rural 45:1280-
1285.

Kontiola Al, Golsblun D, Mittag T, Danias J (2001) The induction/impact tonometer: a
new instrument to measure intraocular pressure in the rat. Experimental Eye
Research 73:781-785.

Krohne SG, Krohne DT, Lindley DM, Will MT (1995) Use of laser flaremetry to measure
aqueous-humor protein-concentration in dogs. Journal of American Veterinary
Medical Association 206:1167-1172.

Laus JL (2008) Afeccbes da Lente. In.: Herrera D (Eds.) Oftalmologia Clinica em
Animais de Companhia. Sdo Paulo: MedVet Livros, p.141-147.

Ledbetter EC, Gilger BC (2013) Diseases and Surgery of the Canine Cornea and
Sclera. In.: Gelatt KN, Gilger BC, Kern TJ (Eds.) Veterinary Ophthalmology. 5ed. v.2.
lowa: John Wiley & Sons, p.976-1038.

Li Z, Wu C, Olayuwola JN, Hilaire DS, Huang JJ (2012) Telemedicine-based digital
retinal imaging vs standard ophthalmologic evaluation for the assessment of diabetic
retinopathy. Connecticut Medicine 76:85-90.



36

Lisbdo CBS, Corréa MA, Ortiz JPD, Martins BC, Laus JL (2012) Effects of the Ottonia
martiana Miqg. (Piperaceae) extract on dog’s ocular surface. Arquivo Brasileiro de
Medicina Veterinaria e Zootecnia 64:577-584.

Martin CL (2009) Anamnesis and the ophthalmic examination. In.: Martin CL (Eds.)
Ophthalmic Disease in Veterinary Medicine. Boca Raton: Taylor & Francis Group,
p.11-38.

Martins BC (2008) Caracteristicas ecogréficas da lente cataratogénica senil em
cdes (Canis familiaris, 1758) e sua correlacdo com parametros de
facoemulsificacdo. 58f. Tese (Doutorado em Cirurgia Veterinaria) — Faculdade de
Ciéncias Agrarias e Veterinarias, Unesp, Jaboticabal.

Mellersh C (2008) Give a dog a genome. The Veterinary Journal 178:46-52.

Miller PE (2008) (a) Structure and function of the eye. In.: Slatter DN (Eds.)
Fundamentals of Veterinary Ophthalmology. 4.ed. Missouri: Elsevier, p.2-18.

Miller PE (2008) (b) Uvea. In.: Slatter DN (Eds.) Fundamentals of Veterinary
Ophthalmology. 4.ed. Missouri: Elsevier, p.203-207.

Miller PE (2018) The eye and vision. In.: Maggs DJ, Miller PE, Ofri R (Eds.) Slatter’s
Fundamentals of Veterinary Ophthalmology. 6ed. Missouri: Elsevier, p.1-4.

Nagatsuyu CE, Abreu PB, Kobashigawa KK, Conceicdo LF, Morales A, Andrade AL,
Padua ERM, Martins BC, Laus JL (2014) Non-contact specular microscopy in aphakic
and pseudophakic dogs. Ciéncia Rural 44:682-687.

Narfstrom K, Petersen-Jones SM (2013) Diseases of the canine ocular fundus. In.:
Gelatt KN, Gilger BC, Kern TJ (Eds.) Veterinary Ophthalmology. 5ed. v.2. lowa: John
Wiley & Sons, p.1308-1310.

Nautscher N, Bauer A, Steffe M, Amselgruber WM (2016) Comparative morphological
evaluation of domestic animal cornea. Veterinary Ophthalmology 19:297-304.

Ollivier FJ, Plummer CE, Barrie KP (2007) The examination and diagnostic procedures.
In.: Gellat KN, Gilger BC. Kern TJ (Eds). Veterinary Ophthalmology. 4ed. v.1. lowa:
Blackwell Publishing, p. 438-476.

Park Y, Jeong M, Kim T, Ahn J, Park S, Kim S, Seo K (2011) Effect of central corneal
thickness on intraocular pressure with the rebound tonometer and the applanation
tonometer in normal dogs. Veterinary Ophthalmology 14:169-173.

Park SA, Yi NY, Jeong MB, Kim WT, Kim SE, Chae JM, Seo KM (2009) Clinical
manifestations of cataracts in small breed dogs. Veterinary Ophthalmology 12:205-
210.



37

Pigatto JAT, Abib FC, Pereira GT, Barros PSM, Freire CD, Laus JL (2006) Density of
corneal endotelial cells in eyes of dogs using specular microscopy. Brazilian Journal
of Veterinary Research and Animal Science 43:476-480.

Plummer CE, Reginer A, Gelatt KN (2013) The Canine Glaucomas. In.: Gelatt KN,
Gilger BC, Kern TJ (Eds.) Veterinary Ophthalmology. 5.ed. v.1. lowa: John Wiley &
Sons, p.1050-1056.

Ribeiro AP (2010) Duracdo do efeito analgésico e expressdo de diferentes
metaloproteinases, do colageno tipo IV e da interleucina-10, em cOrneas de
coelhos tratadas com morfina, ap0s ceratectomia lamelar. 75f. Tese (Doutorado
em Cirurgia Veterinaria) — Faculdade de Ciéncias Agrarias e Veterinarias, Unesp,
Jaboticabal.

Rodrigues GN, Laus JL, Santos JM, Rigueiro MP, Smith RL (2006) Corneal endothelial
cell morphology of normal dogs in different ages. Veterinary Ophthalmology 9:101-
107.

Samuelson, DA (2013) Ophthalmic Anatomy. In.: Gelatt KN, Gilger BC, Kern TJ (Eds.)
Veterinary Ophthalmology. 5ed. v.1. lowa: John Wiley & Sons, p.59-119.

Simon M (2008) Afeccdes do Trato Uveal. In.: Herrera D (Eds.) Oftalmologia Clinica
em Animais de Companhia. Sado Paulo: MedVet Livros, p.173.

Sini KR, Kelawal DB, Patil DB, Parikh PV, Parulekar EA (2016) Ocular funduscopy of
different canine breeds in India — A clinical study of 70 normal dogs. Intas Polivet 17:328-
333.

Spiessen LV, Karck J, Rohn K, Meyer-Lindenberg A (2013) Clinical comparison of the
TonoVet® rebound tonometer and the Tono-Pen Vet® applanation tonometer in dogs and
cats with ocular disease: glaucoma or corneal pathology. Veterinary Ophthalmology 18:20-
27.

Stades FC, Woerdt AVD (2013) Diseases and Surgery of the Canine Eyelid. In.: Gelatt
KN, Gilger BC, Kern TJ (Eds.) Veterinary Ophthalmology. 5ed. v.2. lowa: John Wiley
& Sons, p.832-861

Yogo T, Kudo S, Tsuchida S, Nezu Y, Hara Y, Tagawa M (2002) Evaluation on canine
and feline aqueous flare using a laser flare meter. Animal Eye Research 21:23-27.

Weichsler N (2008) Exame do olho e anexos. In.: Herrera D (Eds.) Oftalmologia
Clinica em Animais de Companhia. Sao Paulo: MedVet Livros, p.31-48.

9. CONSIDERACOES FINAIS
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Adiciona-se a necessidade de novas pesquisas, que envolvam identificacéo da idade
em que a oftalmopatia inicia, e 0 conhecimento sobre tipo de heranca envolvida, a fim de
proporcionar o controle na ocorréncia das alteragdes encontradas nas ragas, bem como a
possivel erradicacdo. Considera-se importante estabelecer os parametros envolvendo
diferentes canis de criagdo da raca a fim de aumentar o n amostral e a variabilidade

genética.





