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�ĿūO�ŠČĚʭ�
¹ĚČĺŠūŕūĳǋ

• ¡îƥĚŠƥĚē�îŠē�ƎƑūƎƑĿĚƥîƑǋɇ��ĿūO�ŠČĚ�ƥĚČĺŠūŕūĳǋ�ƭƙĚƙ�îēǄîŠČĚē�
ċĿūĚŠĳĿŠĚĚƑĿŠĳ�ƥū�ČƑĚîƥĚ�î�ŞūŕĚČƭŕîƑ�ŞîƥƑĿǊ�ūĲ�ČƑūƙƙŕĿŠŒĚē�ĺǋîŕƭƑūŠĿČ�îČĿē�
ɚO�ɛ�ƥĺîƥ�ČîŠ�ċĚ�ƙƎĚČĿĲĿČîŕŕǋ�ŞūēĿĲĿĚē�ĲūƑ�ĚîČĺ�ĲūƑŞƭŕîƥĿūŠ�îŠē�ƎîƑƥĿČƭŕîƑ�
ƥĿƙƙƭĚ�ĚŠǄĿƑūŠŞĚŠƥɈ�ĿŠČŕƭēĿŠĳ�ūČƭŕîƑ�îŠē�ƙŒĿŠ�ƙƭƑĲîČĚƙɍ�Tƥ�ƎƑūēƭČĚƙ�î�
ČĚŕŕƭŕîƑ�ƙČîĲĲūŕēĿŠĳ�ǅĿƥĺ�ƭŠĿƐƭĚ�ƎĺǋƙĿČîŕ�îŠē�ČĺĚŞĿČîŕ�ƎƑūƎĚƑƥĿĚƙ�ƥĺîƥ�
ĚŠĺîŠČĚƙ�ĺǋēƑîƥĿūŠɈ�îČČĚŕĚƑîƥĚƙ�ƥĺĚ�ċūēǋɫƙ�ūǅŠ�ĺĚîŕĿŠĳ�ƎƑūČĚƙƙĚƙ�îŠē�
ĚǊƥĚŠēƙ�ēƭƑîƥĿūŠ�ĿŠ�ƥĿƙƙƭĚɍ

• �ĿūĚŠĳĿŠĚĚƑĚē�ĲūƑ�ĚĲĲĚČƥĿǄĚŠĚƙƙ�îŠē�ēƭƑîƥĿūŠɇ�O��Ŀƙ�î�ŠîƥƭƑîŕŕǋ�
ūČČƭƑƑĿŠĳ�ƙƭċƙƥîŠČĚ�ƥĺƑūƭĳĺūƭƥ�ƥĺĚ�ċūēǋ�ūĲ�ĺƭŞîŠƙ�îŠē�îŠĿŞîŕƙ�ƥĺîƥ�
Ǝŕîǋƙ�î�ŒĚǋ�ƑūŕĚ�ĿŠ�ĺǋēƑîƥĿūŠɈ�ƥĿƙƙƭĚ�ŕƭċƑĿČîƥĿūŠ�îŠē�ĺĚîŕĿŠĳ�ƎƑūČĚƙƙĚƙɍ�
�ĚĲūƑĚ��ĿūO�ŠČĚɈ�ƥĺĚ�ƑîƎĿē�ēĚĳƑîēîƥĿūŠ�ūĲ�ŠîƥƭƑîŕŕǋ�ūČČƭƑƑĿŠĳ�O��ŕĿŞĿƥĚē�
Ŀƥƙ�ČŕĿŠĿČîŕ�îƎƎŕĿČîƥĿūŠƙ�îŠē�ĚĲĲĿČîČǋ�ĿŠ�ƥĺĚ�ƑĚîŕ�ǅūƑŕēɍ�¹ĺĿƙ�ƎîƥĚŠƥĚē�
ƥĚČĺŠūŕūĳǋ�ŞîŒĚƙ�Ŀƥ�ƎūƙƙĿċŕĚ�ƥū�ČĺĚŞĿČîŕŕǋ�ŞūēĿĲǋ�ƥĺĚ�O��ƙū�Ŀƥ�Ŀƙ�ŞūƑĚ�
ƑĚƙĿƙƥîŠƥ�ƥū�ēĚĳƑîēîƥĿūŠɈ�ǅĺĿŕĚ�ƎƑūǄĿēĿŠĳ�îŠ�ĿēĚîŕ�ĚŠǄĿƑūŠŞĚŠƥ�ƥū�ĚŠĺîŠČĚ�
ŠîƥƭƑîŕ�ĺĚîŕĿŠĳ�ƎƑūČĚƙƙĚƙ�îŠē�ƭŠĿƐƭĚ�ŞƭČūɠîēĺĚƙĿǄĚ�ƎƑūƎĚƑƥĿĚƙ�ƥĺîƥ�
ĚǊƥĚŠē�ĺǋēƑîƥĿūŠ�îŠē�ŕƭċƑĿČîƥĿūŠɍ�¹ĺĚ�ČūŠČĚŠƥƑîƥĿūŠ�ūĲ��ĿūO�ŠČĚ�Şîǋ�ǄîƑǋ�
ċîƙĚē�ūŠ�ƥĺĚ�ĿŠƥĚŠēĚē�ƭƙĚɍ

• ¡ƑūēƭČƥƙ�ǅĿƥĺ�Šū�îČƥĿǄĚ�ĿŠĳƑĚēĿĚŠƥɈ�ǋĚƥ�îČƥĿǄĚŕǋ�ƙƭƎƎūƑƥ�ĺĚîŕĿŠĳ�îŠē�
ĺǋēƑîƥĿūŠɇ�¹ĺĚ�ƭŠĿƐƭĚ�ČƑūƙƙŕĿŠŒĿŠĳ�ƎƑūČĚƙƙ�ČƑĚîƥĚƙ�î�ĺǋēƑūĳĚŕ�ƥĺîƥ�îČƥƙ�îƙ�
î�ŞūŕĚČƭŕîƑ�ƙČîĲĲūŕēĿŠĳ�ŞîƥĚƑĿîŕɍ�¹ĺĚƑĚĲūƑĚɈ�ūƭƑ�ūČƭŕîƑ�îŠē�ēĚƑŞîŕ�
ƎƑūēƭČƥƙ�'~�s~¹�ĺîǄĚ�îŠ�îČƥĿǄĚ�ĿŠĳƑĚēĿĚŠƥɈ�ċƭƥ�ĿŠƙƥĚîē�îƑĚ�ƙČîĲĲūŕē�
ŞîƥĚƑĿîŕƙ�ƥĺîƥ�îŕŕūǅ�ƥĺĚ�ŠîƥƭƑîŕ�ĺĚîŕĿŠĳ�ƎƑūČĚƙƙ�ƥū�ūČČƭƑ�ŞūƑĚ�ƐƭĿČŒŕǋɍ

�ĿūO�ŠČĚʭ�¹ĚČĺŠūŕūĳǋ
gĚîƑŠ�îċūƭƥ�ƥĺĚ�ĿŠŠūǄîƥĿǄĚ�ƥĚČĺŠūŕūĳǋ�ƥĺîƥ�ƙĚƥƙ�¬ĚŠƥƑǊ�
ūƎĺƥĺîŕŞūŕūĳǋ�îŠē�ĚƎĿēĚƑŞîŕ�ƑĚƎîĿƑ�ƎƑūēƭČƥƙ�îƎîƑƥ�ĲƑūŞ�îŠǋ�
ūƥĺĚƑƙ�ĿŠ�ƎĚƥ�ĺĚîŕƥĺČîƑĚɍ

• Oūǅ�ūƭƑ�ČƑūƙƙŕĿŠŒĚē�O��ČūŞƎîƑĚƙ�ƥū�ƥƑîēĿƥĿūŠîŕ�ČƑūƙƙŕĿŠŒ
îŕƥĚƑŠîƥĿǄĚƙɇ�~ƭƑ��ĿūO�ŠČĚ�ƥĚČĺŠūŕūĳǋ�Ŀƙ�î�ƎƭƑĿĲĿĚē�ƎƑūēƭČƥɍ�¹ĺĚƑĚ�îƑĚ
Šū�ƙĿēĚ�ČūŞƎūŠĚŠƥƙ�ƥĺîƥ�ĺîǄĚ�îŠǋ�ēĚƥƑĿŞĚŠƥîŕ�ūƑ�ƥūǊĿČ�ċǋƎƑūēƭČƥƙ�ūƑ
ĿƑƑĿƥîƥĿŠĳ�ĚĲĲĚČƥƙɍ�¹ƑîēĿƥĿūŠîŕ�ČƑūƙƙŕĿŠŒ�ƥĚČĺŠūŕūĳĿĚƙ�ƭƙĚ�î�ƎƑūČĚƙƙ�ƥĺîƥ
ČîŠ�ƑĚƙƭŕƥ�ĿŠ�ƎūūƑ�ċĿūČūŞƎîƥĿċĿŕĿƥǋɈ�îŠ�ĚŕĚǄîƥĚē�ĿŞŞƭŠĚ�ƑĚƙƎūŠƙĚ�ūƑ
ĿŠĲŕîŞŞîƥĿūŠɍ



 ƑūƙƙŕĿŠŒĚē�Ǆƙɍ�sūŠɠ ƑūƙƙŕĿŠŒĚē�O��¡ƑūēƭČƥƙ

• /ǊƥĚŠēƙ�ēƭƑîƥĿūŠ�ĿŠ�ūČƭŕîƑ�îŠē�ēĚƑŞîŕ�
ƙƭƑĲîČĚƙ
•�ČČĚŕĚƑîƥĚƙ�ƥĺĚ�ċūēǋɫƙ�ūǅŠ�ĺĚîŕĿŠĳ�ƎƑūČĚƙƙ
• /ŠĺîŠČĚƙ�ĺǋēƑîƥĿūŠ�îŠē�ŕƭċƑĿČîƥĿūŠ�ĿŠ�ƥĿƙƙƭĚ
•  ƑĚîƥĚƙ�î�ƥĺĿŠ�ċîƑƑĿĚƑ�ƥĺîƥ�ƙūūƥĺĚƙ�îŠē�
ƎƑūƥĚČƥƙ
•  îŠ�ċĚ�ƥîĿŕūƑĚē�ƥū�ŞîƥČĺ�ƥĺĚ�ƙƎĚČĿĲĿČ�ƥĿƙƙƭĚ
ĚŠǄĿƑūŠŞĚŠƥ
•ÀŠŕĿŒĚ�ƙūŞĚ�ǄĚƥĚƑĿŠîƑǋ�ƎƑūēƭČƥƙ�ƥĺîƥ�îƑĚ�
ēĚƑĿǄĚē�ĲƑūŞ�ĺƭŞîŠ�ƥƑĚîƥŞĚŠƥƙɈ�¬ĚŠƥƑǊ�
�ĿūO�ŠČĚ�ƎƑūēƭČƥƙ�îƑĚ�ēĚƙĿĳŠĚē�îŠē�
ēĚǄĚŕūƎĚē�ƥū�ƙƭƎƎūƑƥ�ƎĚƥƙ

eĚǋ��ĚŠĚĲĿƥƙ�ūĲ� ƑūƙƙŕĿŠŒĚē�O�ɇOūǅ�Ŀƥɫƙ�ŞîēĚɇ
�ĿūO�ŠČĚ�Ŀƙ�ČƑĚîƥĚē�ċǋ�ŞîŒĿŠĳ�ƥǅū�ŞūēĿĲĿČîƥĿūŠƙ�
ƥū�ĺǋîŕƭƑūŠĿČ�îČĿēɍ�ØĚ�ƎƭƑČĺîƙĚ�ŞĚēĿČîŕ�ĳƑîēĚ�
ĺǋîŕƭƑūŠĿČ�îČĿē�ŞîēĚ�ċǋ�î�ĲĚƑŞĚŠƥîƥĿūŠ�ƎƑūČĚƙƙ�
ƥĺîƥ�Ŀƙ�ĲƑĚĚ�ūĲ�îŠĿŞîŕ�ƎƑūēƭČƥƙɈ�ǅĺĿČĺ�Ŀƙ�ŞūēĿĲĿĚē�
îŠē�ƎƭƑĿĲĿĚē�ƎƑĿūƑ�ƥū�ƭƙĚ�ĿŠ�ūƭƑ�ēĚƑŞîŕ�îŠē�ūČƭŕîƑ�
ĲūƑŞƭŕîƥĿūŠƙɍ� ĚƑƥĿĲĿČîƥĚƙ�ūĲ��ŠîŕǋƙĿƙ�ĲūƑ�îŕŕ�Ƒîǅ�
ŞîƥĚƑĿîŕƙ�îƑĚ�ŒĚƎƥ�îƥ�ūƭƑ�ŞîŠƭĲîČƥƭƑĿŠĳ�ĲîČĿŕĿƥǋ�ĿŠ�
¬îŕƥ�gîŒĚ� ĿƥǋɈ�Àƥîĺɍ�GūŕŕūǅĿŠĳ�ƥĺĚ�ĲĿŠîŕ�
ƎƭƑĿĲĿČîƥĿūŠɈ�ƥĺĚ�ƙūŕƭƥĿūŠ�ūĲ��ĿūO�ŠČĚ�Ŀƙ�ƙƥĚƑĿŕĚ�
ĲĿŕƥĚƑĚē�îŠē�îƙĚƎƥĿČîŕŕǋ�ČƑūƙƙŕĿŠŒĚē�ƥū�ĲūƑŞ�ƥĺĚ�ĲĿŠîŕ�
O��ĳĚŕ�ƎƑūēƭČƥɍ

gĚîƑŠ�ŞūƑĚ�îƥ�ƙĚŠƥƑǊîŠĿŞîŕČîƑĚɍČūŞɓƎƑūēƭČƥƙɓċĿūĺîŠČĚɠƥĚČĺŠūŕūĳǋɓ

•  ƑūƙƙŕĿŠŒĿŠĳ�ČƑĚîƥĚƙ�î�ŞūƑĚ�ǄĿƙČūƭƙ�ŕƭċƑĿČîƥĿūŠ�îƥ�î�ŕūǅĚƑ�ČūŠČĚŠƥƑîƥĿūŠɍ�Tƥ�îŕƙū�ĺîƙ
ŞƭČūɠîēĺĚƙĿǄĚ�ƎƑūƎĚƑƥĿĚƙ�ƥĺîƥ�î�ċîƙĚ�O��ŞūŕĚČƭŕĚ�ēūĚƙ�Šūƥɍ�GūƑ�ƥĺĿƙ�ƑĚîƙūŠɈ�Ŀƥ�ƙƥîǋƙ�ūŠ�ƙƭƑĲîČĚƙ�ŕūŠĳĚƑ�
îŠē�ēūĚƙ�Šūƥ�ĳĚƥ�ČŕĚîƑĚē�ĲƑūŞ�ƥĺĚ�ĚǋĚ�ēƭƑĿŠĳ�ċŕĿŠŒĿŠĳ�ŕĿŒĚ�ƥƑîēĿƥĿūŠîŕ�O��ĚǋĚ�ēƑūƎƙ�ēūɍ

• ~ŠČĚ�ǋūƭ�ČƑūƙƙŕĿŠŒ�O�Ɉ�Ŀƥ�ČĺîŠĳĚƙ�ƥĺĚ�ČĺĚŞĿČîŕ�îŠē�ƎĺǋƙĿČîŕ�ƎƑūƎĚƑƥĿĚƙ�ūĲ�O�ɍ��ƙ�î�ƑĚƙƭŕƥɈ�ǋūƭ�ČîŠɑƥ�
ČūŞƎîƑĚ�ƥĺĚ�ČūŠČĚŠƥƑîƥĿūŠ�ūĲ�îŠ�O��ƎƑūēƭČƥ�ƥū�ƥĺĚ�ČūŠČĚŠƥƑîƥĿūŠ�ūĲ�î�ČƑūƙƙŕĿŠŒĚē�O��ƎƑūēƭČƥɍ�¹ĺĚ�
ČƑūƙƙŕĿŠŒĿŠĳ�ƎƑūČĚƙƙ�ĚĲĲĚČƥĿǄĚŕǋ�ČƑĚîƥĚƙ�îŠ�ĿŠĲĿŠĿƥĚ�ŞūŕĚČƭŕîƑ�ǅĚĿĳĺƥ�îŠē�ƥĺƭƙ�ƥĺĚ�ƎĺǋƙĿČîŕ�ƎƑūƎĚƑƥĿĚƙ�îƑĚ�
ēĿĲĲĚƑĚŠƥɍ

• ¹ĺĚ�ĺĿĳĺĚƑ�ƥĺĚ�ŞūŕĚČƭŕîƑ�ǅĚĿĳĺƥ�ūĲ�î�ƎƑūēƭČƥ�ƥĺĚ�ĺîƑēĚƑ�Ŀƥ�Ŀƙ�ƥū�ĳĚƥ�ĿŠƥū�ƙūŕƭƥĿūŠɍ�~ƭƑ�ČƑūƙƙŕĿŠŒĚē�
ĲūƑŞƭŕîƥĿūŠ�ŠĚîƑŕǋ�ČƑĚîƥĚƙ�îŠ�ĿŠĲĿŠĿƥĚ�ŞūŕĚČƭŕîƑ�ǅĚĿĳĺƥ�ċƭƥ�îŕŕūǅƙ�ĲūƑ�ƙČîŕĿŠĳɈ�ƎƭƑĿĲĿČîƥĿūŠɈ�îŠē�ƙƥĚƑĿŕĚ�
ĲĿŕƥƑîƥĿūŠɍ

�ĿūO�ŠČĚʭ�¹ĚČĺŠūŕūĳǋ

¬ĚĚ�ČîƙĚ�ƙƥƭēĿĚƙɊ
¬ĚŠƥƑǊîŠĿŞîŕČîƑĚɍČūŞɓČîƙĚƙƥƭēĿĚƙ

https://sentrxanimalcare.com/resources/case-studies/
https://sentrxanimalcare.com/resources/case-studies/
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The cornea is composed of four layers; the outer 
epithelium, stroma, Descemet’s membrane, and 
endothelium. The healthy cornea should be clear in order 
WR�UHIUDFW�VXɝFLHQW�TXDQWLW\�DQG�TXDOLW\�RI�OLJKW�LQWR�WKH�H\H��
7KLV�OLJKW�LV�WKHQ�IRFXVHG�WR�IRUP�DQ�LPDJH�RQ�WKH�UHWLQD��
&ODULW\�LV�PDLQWDLQHG�E\�VSHFLȴF�FKDUDFWHULVWLFV�RI�HDFK�RI�
WKH�IRXU�OD\HUV�b

Epithelium
7KH�FRUQHDO�HSLWKHOLXP�LVbFRPSRVHG�RIbQRQ�NHUDWLQL]HG�
VWUDWLȴHG�VTXDPRXV�FHOOV�b7KH�HSLWKHOLXP�LV�OLSRSKLOLF��
ZRUNLQJ�DV�D�EDUULHU�WR�WKH�XQGHUO\LQJ�VWURPD�WR�PDLQWDLQ�
FODULW\��$EVHQFH�RI�SLJPHQW��DQG�YHVVHOV�DUH�DOVR�LPSRUWDQW�
IRU�PDLQWDLQLQJ�FODULW\�DQG�YLVLRQbLQ�WKH�FRUQHD�b7KH�HQWLUH�
HSLWKHOLXP�KDV�D�WXUQRYHU�UDWH�RI�DSSUR[LPDWHO\bVHYHQbGD\V�

DQG�XQGHUJRHV�D�FRQVWDQW�F\FOH�RI�SUROLIHUDWLRQ�DQG�
VKHGGLQJ�LQ�D�KHDOWK\�VWDWH��+HDOLQJ�RI�WKH�HQWLUH�FRUQHDO�
epithelium can occur within 72 hours in some species when 
GDPDJHG��'DPDJH�WR�WKLV�OD\HU�FDQ�UHVXOW�LQ�IRFDO�RU�GLXVH�
FRUQHDO�HGHPD�IURP�D�GHFUHDVHG�EDUULHU�WR�ȵXLG��&KURQLF�
LQȵDPPDWLRQ�PD\�UHVXOW�LQ�YDVFXODUL]DWLRQ�RU�SLJPHQWDWLRQ�
RI�WKH�FRUQHD��WKXV�LPSDFWLQJ�YLVLRQ�b

6WURPDb
7KH�FRUQHDO�VWURPD�PDNHV�XS�DSSUR[LPDWHO\�����RI�FRUQHDO�
WKLFNQHVV��7KLV�OD\HU�LV�K\GURSKLOLF�DQG�ZLOO�VZHOO�ZLWK�
ZDWHU�XSWDNH��UHGXFLQJ�FODULW\��%ORRG�YHVVHOV�VKRXOG�QRW�EH�
SUHVHQW��WKRXJK�WKHUH�LV�VHQVRU\�LQQHUYDWLRQ�WR�WKH�RXWHU�
WKLUG�RI�WKH�FRUQHD�b7KLV�LQQHUYDWLRQ�LV�WKH�FDXVH�RI�H[WUHPH�
SDLQ�IRU�FRUQHDO�XOFHUDWLRQ�b7KLV�OD\HU�LV�PDGH�RI�FROODJHQ�

ANATOMY AND 
PHYSIOLOGY OF THE 
CORNEA

  Taylor Wickware, BS, DVM
  DJ Haeussler, Jr., BS, MS, DVM, DACVO

Dog eye anatomy



4 | OPHTHALMOLOGY

MASTER COURSE

ȴEULOV�DUUDQJHG�LQ�D�SDUDOOHO�IDVKLRQ�b6WURPDO�UHSODFHPHQW�
RFFXUV�DIWHU�WKH�HSLWKHOLXP�ZRUNV�WR�FRYHU�GHIHFWV��2YHU�
WLPH��SUROLIHUDWLRQ�RI�FROODJHQ�RFFXUV�WR�UHVWRUH�WKH�FRUQHDO�
FXUYDWXUH��'LVRUJDQL]HG�DUUDQJHPHQW�XSRQbKHDOLQJ�PD\�
UHVXOW�LQ�VFDUULQJ�DQG�GHFUHDVHG�YLVLRQbDQG�LQȵDPPDWLRQ�
OHDGLQJ�WR�YDVFXODUL]DWLRQ�RI�WKLV�OD\HU�PD\�DOVR�LPSDFW�
YLVLRQ�b

'HVFHPHWȇV�0HPEUDQHb
Descemet’s membrane is the basal lamina of the 
endothelial layer. This layer has mild elastic properties 
DQG�GRHV�QRW�UHWDLQ�ȵXRUHVFHLQ�G\H�bΖQ�KHDOWK��WKLV�OD\HU�
EHFRPHV�WKLFNHU�WKURXJKRXW�DQ�DQLPDOȇV�OLIH�DQG�GXULQJ�
FRUQHDO�KHDOLQJ��HQGRWKHOLDO�FHOOVbDUH�DEOH�WRbSURGXFH�QHZ�
'HVFHPHWȇV�PHPEUDQH�DIWHU�VHYHUDO�ZHHNV�RI�KHDOLQJ�IRU�
IXOO�WKLFNQHVV�LQMXULHV�bb

(QGRWKHOLXPb
7KH�HQGRWKHOLXP�LV�WKH�ODVW�OD\HU�FRQVLVWLQJ�RI�D�PRQROD\HU�
RI�KH[DJRQDO�FHOOV�WKDW�GR�QRW�XQGHUJR�PLWRVLV�b6LPLODUO\bWR�
the epithelium, this layer is a barrier to the stroma to 

PDLQWDLQ�FRUQHDO�FODULW\bZKLFK�LV�DLGHG�E\�WLJKW�FHOOXODU�
MXQFWLRQV�b+HDOLQJ�RI�WKLV�OD\HU�LV�DFFRPSOLVKHG�YLD�
FHOO�HQODUJHPHQW�DQG�PLJUDWLRQbRU�VOLGLQJ�b7KLV�UHVXOWV�
in decreased cell density of the endothelium after 
KHDOLQJbDQG�ZLWK�DJH��7KH�HQGRWKHOLXPbFRQWDLQVb1D��.��
�$73DVHbLRQbSXPSV�ZKLFK�ZRUN�WR�UHPRYH�ȵXLG�IURP�WKH�
VWURPD�WR�UHJXODWH�LWV�K\GUDWLRQ��7KLQQLQJ�RU�GDPDJH�RI�WKH�
HQGRWKHOLXP�FDQbDHFW�FODULW\�DV�WKH�K\GUDWLRQ�VWDWXV�RI�
WKH�VWURPD�LQFUHDVHV��UHVXOWLQJ�LQ�FRUQHDO�HGHPD�b&RUQHDO�
HQGRWKHOLDO�G\VWURSK\�LV�DQ�LQKHULWHG�FRQGLWLRQ�OHDGLQJ�WR�
corneal stromal and epithelial edema. This can cause bullae, 
SDLQIXO�XOFHUDWLRQ�bDQGbSLJPHQWDWLRQ�LQbDGGLWLRQ�WR�WKH�
HGHPD�WKDW�UHGXFHV�FODULW\�DQG�YLVLRQ��6LPLODU�VHTXHODH�FDQ�
EH�REVHUYHG�LQ�ROGHU�GRJV�WKDW�GHYHORS�FRUQHDO�HSLWKHOLDO�
GHJHQHUDWLRQ�DV�WKLV�FRUQHDO�OD\HU�WKLQV�ZLWK�DJH�bb

5HIHUHQFHVb
��� *HODWW��.LUN�1�bVeterinary Ophthalmology��%ODFNZHOO�������b
��� *HODWW��.LUN�1���DQG�-DQLFH�3�b*HODWW�bVeterinary Ophthalmic Surgery. 

6DXQGHUV�/WG��������b
��� 0DJJV��'DYLG�-���HW�DO�b6ODWWHUȇVb)XQGDPHQWDOV�RI�9HWHULQDU\�

Ophthalmology��6DXQGHUV�(OVHYLHU�������b

Dog eye anatomy
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&RUQHDO�KHDOWK�VWDUWV�DW�WKH�DGQH[D�RI�WKH�H\H��(YHU\�H\H�
H[DP�VKRXOG�EHJLQ�ZLWK�D�WKRURXJK�JURVV�H[DPLQDWLRQ�
RI�WKH�SDWLHQW�DW�UHVW��DORQJ�ZLWK�DSSURSULDWH�SUHOLPLQDU\�
GLDJQRVWLFV��*RRG�H\HOLG�FRQIRUPDWLRQ��DV�ZHOO�DV�
DSSURSULDWH�WHDU�SURGXFWLRQ�DQG�TXDOLW\��DUH�FUXFLDO�IRU�WKH�
ODVWLQJ�KHDOWK�RI�WKH�FRUQHD��7KHUH�DUH�PDQ\�EUHHG�UHODWHG�
FRQGLWLRQV��HVSHFLDOO\�LQ�WKH�GRJ��WKDW�VKRXOG�EH�DGGUHVVHG�
E\�D�YHWHULQDU\�RSKWKDOPRORJLVW�HDUO\�RQ�IRU�WUHDWPHQW�WR�
SUHYHQW�WKH�GHYHORSPHQW�RI�FRUQHDO�GDPDJH�DQG�SURPRWH�
WKH�ODVWLQJ�KHDOWK�RI�WKH�FRUQHD��7KH�IROORZLQJ�DUH�VRPH�
H[DPSOHV�RI�VXFK�FRQGLWLRQV�

Keratoconjunctivitis Sicca (KCS) LV�D�TXDQWLWDWLYH�WHDU�
ȴOP�GHȴFLHQF\�GLVRUGHU�WKDW�LV�PRVW�FRPPRQO\�VHHQ�LQ�
GRJV�DV�DQ�LPPXQH�PHGLDWHG�FRQGLWLRQ��.&6�FDQ�DOVR�
EH�QHXURJHQLF��GUXJ�LQGXFHG��RU�VHFRQGDU\�WR�V\VWHPLF�
disease, such as distemper or other metabolic diseases, 
VXFK�DV�K\SRWK\URLGLVP��GLDEHWHV�PHOOLWXV��RU�&XVKLQJȇV�
GLVHDVH��7KLV�LV�D�FRPPRQ�GLVRUGHU�GLDJQRVHG�LQ�GRJV��
ZKLFK�LV�ZK\�LW�LV�FUXFLDO�WR�SHUIRUP�D�6FKLUPHU�7HDU�7HVW�
�677��RQ�HYHU\�SDWLHQW�SUHVHQWLQJ�ZLWK�DQ�RFXODU�FRPSODLQW��
ΖQ�D�QRUPDO�GRJ��D�677�VKRXOG�H[FHHG���PP�LQ����VHF��
'LDJQRVLV�RI�.&6�LV�EDVHG�RQ�D�677�RI����PP�PLQ��KRZHYHU��
D�677�RI�������PP�PLQ�LV�VXVSLFLRXV�RI�WKH�GLVRUGHU��&OLQLFDO�
PDQLIHVWDWLRQV�RI�.&6�LQFOXGH�FRQMXQFWLYDO�K\SHUHPLD��
PXFRLG�WR�PXFR�SXUXOHQW�GLVFKDUJH��NHUDWLWLV��EOHSKDULWLV��
DQG�HYHQ�FRUQHDO�XOFHUDWLRQ��3DWLHQWV�ZLWK�XQGHUO\LQJ�
V\VWHPLF�GLVHDVH��VXFK�DV�GLDEHWHV�PHOOLWXV��DUH�DW�DQ�HYHQ�
KLJKHU�ULVN�RI�GHYHORSLQJ�VHYHUH�FRUQHDO�XOFHUDWLRQ�GXH�
WR�SUHVHQFH�RI�GHFUHDVHG�FRUQHDO�VHQVLWLYLW\�LQ�DGGLWLRQ�
WR�.&6��7KHUDS\�IRU�.&6�LQFOXGHV�ODFULPRVWLPXODQWV�
�L�H���&\FORVSRULQH�$�RU�7DFUROLPXV���ODFULPRPLPHWLFV�
�L�H���+$�FRQWDLQLQJ�RSKWKDOPLF�RLQWPHQWV���SURSK\ODFWLF�
DQWLPLFURELDOV��PXFLQRO\WLF�DJHQWV��L�H���$FHW\OF\VWHLQH���DQG�
DQWL�LQȵDPPDWRULHV��L�H���WRSLFDO�VWHURLGV��LI�QR�FRQFXUUHQW�
XOFHUDWLRQ�LV�SUHVHQW���7KH�XVH�RI�WHDU�UHSODFHPHQW�
RLQWPHQWV�FRQWDLQLQJ�+$�RU�FURVV�OLQNHG�+$�FDQ�EH�KHOSIXO�
LQ�WKH�SUHYHQWLRQ�RI�VHYHUH�FRUQHDO�XOFHUDWLRQV�LQ�WKHVH�
FDVHV��HVSHFLDOO\�GXULQJ�WKH�LQLWLDO�IRXU�ZHHNV�RI�WUHDWPHQW�
due to the delayed onset of action of the lacrimostimulants. 
6HYHUH�FDVHV��VXFK�DV�QHXURJHQLF�.&6�RU�FDVHV�ZKLFK�DUH�
UHIUDFWRU\�WR�PHGLFDO�PDQDJHPHQW��PD\�XOWLPDWHO\�UHTXLUH�D�
3DURWLG�'XFW�7UDQVSRVLWLRQ�LQ�RUGHU�WR�PDLQWDLQ�DSSURSULDWH�

OXEULFDWLRQ�RI�WKH�FRUQHD�WR�SUHYHQW�WKH�GHYHORSPHQW�RI�
VHYHUH�FRUQHDO�XOFHUV�VHFRQGDU\�WR�.&6�

Euryblepharon (aka Macropalpebral Fissure) is a 
FRQJHQLWDO�FRQGLWLRQ�ZKHUH�WKH�H\HOLG�ȴVVXUH�LV�ODUJHU�
WKDQ�QRUPDO�DQG�FDXVHV�LQFUHDVHG�VFOHUDO�H[SRVXUH��7KLV�
FRQGLWLRQ�LV�FRPPRQO\�VHHQ�LQ�ERWK�ODUJH�EUHHG�GRJV�DQG�
VPDOO�EUDFK\FHSKDOLF�GRJV��(XU\EOHSKDURQ�LV�FRPPRQO\�
DVVRFLDWHG�ZLWK�ODJRSKWKDOPRV��SLJPHQWDU\�NHUDWLWLV�
�EUDFK\FHSKDOLF�GRJV���DQG�HQWURSLRQ�HFWURSLRQ��ODUJH�EUHHG�
GRJV���ΖQ�FDQLQHV��WKH�OHQJWK�RI�WKH�H\HOLG�ȴVVXUH�ZKHQ�
VWUHWFKHG�VKRXOG�PHDVXUH�DSSUR[LPDWHO\����PP��)RU�WKH�
GLDJQRVLV�RI�HXU\EOHSKDURQ��WKH�ȴVVXUH�ZLOO�PHDVXUH���WR�
���PP�ORQJHU��5HIHUUDO�WR�D�YHWHULQDU\�RSKWKDOPRORJLVW�
LV�UHFRPPHQGHG�IRU�HYDOXDWLRQ�DQG�VXUJLFDO�FRUUHFWLRQ��
ZKLFK�PLJKW�LQYROYH�D�PHGLDO�DQG�RU�ODWHUDO�FDQWKRSODVW\��
NHHSLQJ�LQ�PLQG�WKDW�RWKHU�PRUH�H[WHQVLYH�EOHSKDURSODVW\�
SURFHGXUHV�PLJKW�EH�LQGLFDWHG�GHSHQGLQJ�RQ�WKH�VHYHULW\�
RI�WKH�FRQGLWLRQ��(\H�OXEULFDWLRQ�ZLWK�+$�FRQWDLQLQJ�

  Erica Bono, %6��'90b
  DJ Haeussler, Jr.,�%6��06��'90��'$&92b

CONDITIONS COMMONLY 
RELATED TO A REDUCTION IN 
CANINE CORNEAL HEALTH



6 | OPHTHALMOLOGY

MASTER COURSE

RSKWKDOPLF�RLQWPHQWV�FDQ�EH�KHOSIXO�LQ�WKH�PDQDJHPHQW�RI�
VHYHUH�FDVHV��RU�FDVHV�ZKHUH�ODJRSKWKDOPRV�LV�SUHVHQW��XQWLO�
WKH�FRQGLWLRQ�LV�DEOH�WR�EH�VXUJLFDOO\�FRUUHFWHG����

Ectropion�LV�D�GHYHORSPHQWDO�FRQGLWLRQ�ZKHUH�WKH�H\HOLG�
PDUJLQ�LV�HYHUWHG��7KLV�FRQGLWLRQ�LV�PRVW�FRPPRQO\�VHHQ�
DORQJ�WKH�LQIHULRU�OLG�DQG�LV�RIWHQ�GLDJQRVHG�LQ�ODUJH�
DQG�PHGLXP�EUHHG�GRJV�ZLWK�DFFRPSDQ\LQJ�VHFRQGDU\�
HXU\EOHSKDURQ�RU�FDQWKDO�OLJDPHQW�OD[LW\��(FWURSLRQ�FDQ�
DOVR�EH�DQ�DFTXLUHG�FRQGLWLRQ�RIWHQ�FDXVHG�E\�RWKHU�
GLVHDVH�SURFHVVHV�VXFK�DV�IDFLDO�QHUYH�SDUDO\VLV��VFDU�WLVVXH�
IRUPDWLRQ�VHFRQGDU\�WR�SUHYLRXV�WUDXPD��RU�RYHUFRUUHFWLRQ�
IURP�D�SUHYLRXV�HQWURSLRQ�VXUJHU\��(FWURSLRQ�SUHGLVSRVHV�
WKH�FRUQHD�WR�H[SRVXUH�NHUDWLWLV��ZKLFK�FDQ�XOWLPDWHO\�
OHDG�WR�FRUQHDO�XOFHUDWLRQ��5HIHUUDO�WR�D�YHWHULQDU\�
RSKWKDOPRORJLVW�IRU�HYDOXDWLRQ�DQG�DSSURSULDWH�VXUJLFDO�
correction is recommended.  

Entropion�LV�PRVW�FRPPRQO\�D�GHYHORSPHQWDO�FRQGLWLRQ�
ZKHUH�WKH�H\HOLG�PDUJLQ�LV�LQYHUWHG��SRWHQWLDOO\�OHDGLQJ�
to secondary trichiasis, blepharospasm, epiphora, 
HQRSKWKDOPRV��VHFRQGDU\�FRQMXQFWLYLWLV��DQG�XOFHUDWLYH�
NHUDWLWLV��(QWURSLRQ�LV�IUHTXHQWO\�VHHQ�LQ�\RXQJ��ODUJH�EUHHG�
GRJV�VHFRQGDU\�WR�WKHLU�H\HOLG�FRQIRUPDWLRQ��KRZHYHU��LW�
FDQ�DOVR�EH�DQ�DFTXLUHG�FRQGLWLRQ�VHFRQGDU\�WR�PDUNHG�
EOHSKDURVSDVP��(QWURSLRQ�DULVHV�GXH�WR�H[FHVVLYH�H\HOLG�
OHQJWK��L�H��HXU\EOHSKDURQ���ODFN�RI�VXSSRUW�RI�WKH�H\HOLGV�
E\�WKH�JOREH��L�H��HQRSKWKDOPRV��PLFURSKWKDOPRV��SKWKLVLV�
EXOEL���H[FHVVLYH�VNLQ�RQ�WKH�IRUHKHDG�DQG�VXEVHTXHQW�
upper lid ptosis, and increased tone of the orbicularis oculi 
PXVFOH��L�H��VSDVWLF�HQWURSLRQ���5HIHUUDO�WR�D�YHWHULQDU\�
RSKWKDOPRORJLVW�LV�UHFRPPHQGHG�IRU�HYDOXDWLRQ�DQG�
VXUJLFDO�FRUUHFWLRQ�YLD�WKH�+RW]�&HOVXV�VXUJLFDO�WHFKQLTXH��
DQG�RU�PRUH�H[WHQVLYH�EOHSKDURSODVW\�SURFHGXUHV�
GHSHQGLQJ�RQ�WKH�H[WHQW�RI�WKH�FRQGLWLRQ��3XSSLHV�FDQ�
DOVR�GHYHORS�D�WUDQVLHQW�HQWURSLRQ�GXULQJ�JURZWK��7KH�XVH�
RI�WHPSRUDU\�WDFNLQJ�VXWXUHV�FDQ�EH�XWLOL]HG�WR�VDYH�WKH�
FRUQHD�ZKLOH�WKH\�DUH�JURZLQJ��3HUPDQHQW�SURFHGXUHV�DUH�
recommended if the entropion persists once they are full 
JURZQ���

Trichiasis�LV�D�GHYHORSPHQWDO�FRQGLWLRQ�ZKHUH�WKH�H\HOLG�
hairs, or facial hairs, are abnormally positioned towards the 
cornea. This is especially common in brachycephalic breeds. 
&OLQLFDO�PDQLIHVWDWLRQV�LQFOXGH�HSLSKRUD��SLJPHQWDU\�
NHUDWLWLV��FKURQLF�FRQMXQFWLYDO�K\SHUHPLD��DQG�RFFDVLRQDOO\�
FRUQHDO�XOFHUDWLRQ��)RU�VHYHUH�FDVHV��UHIHUUDO�WR�D�YHWHULQDU\�
RSKWKDOPRORJLVW�LV�UHFRPPHQGHG�IRU�HYDOXDWLRQ�DQG�
DSSURSULDWH�VXUJLFDO�FRUUHFWLRQ�GHSHQGLQJ�RQ�WKH�W\SH�RI�
WULFKLDVLV�WKDW�LV�SUHVHQW��6RPH�OHVV�VHYHUH�FDVHV�PD\�EH�
DEOH�WR�EH�PDQDJHG�VXFFHVVIXOO\�ZLWK�WKH�ORQJ�WHUP�XVH�RI�
H\H�OXEULFDWLRQ�XVLQJ�+$�FRQWDLQLQJ�RLQWPHQWV�DQG�SURSHU�
JURRPLQJ��

Distichiasis LV�D�FRQGLWLRQ�ZKHUH�WKHUH�LV�DEQRUPDO�JURZWK�
RI�FLOLD�WKURXJK�WKH�PHLERPLDQ�JODQG�RSHQLQJV�RI�WKH�H\HOLG�
PDUJLQ��ΖW�LV�RQH�RI�WKH�PRVW�FRPPRQ�LQKHULWHG�H\HOLG�
GLVHDVHV�LQ�WKH�GRJ�DQG�FDQ�LQYROYH�ERWK�WKH�XSSHU�DQG�
lower eyelid, and can be a unilateral or bilateral disease.  
'LVWLFKLDVLV�FDQ�EH�GLɝFXOW�WR�DSSUHFLDWH�ZLWKRXW�WKH�XVH�
RI�ELRPLFURVFRSLF�H[DPLQDWLRQ��6RPH�RI�WKHVH�FDVHV�FDQ�
EH�VXEFOLQLFDO��KRZHYHU��LI�WKHUH�LV�UHVXOWLQJ�NHUDWLWLV��WKHQ�
UHIHUUDO�WR�D�YHWHULQDU\�RSKWKDOPRORJLVW�IRU�HYDOXDWLRQ�DQG�
potential cryoepilation or electroepilation of the abnormal 
cilia is recommended. 

Ectopic Cilia is a condition where there is abnormal 
JURZWK�RI�FLOLD�WKURXJK�WKH�SDOSHEUDO�FRQMXQFWLYD��(FWRSLF�
cilia can appear on the superior or inferior eyelid and can 
LQYROYH�RQH�RU�ERWK�H\HV��&OLQLFDO�PDQLIHVWDWLRQV�LQFOXGH�
EOHSKDURVSDVP��LQFUHDVHG�EOLQN�UDWH��HSLSKRUD��DQG�DUH�
FRPPRQO\�DVVRFLDWHG�FRUQHDO�XOFHUDWLRQ��'LDJQRVLV�RI�
WKLV�FRQGLWLRQ�FDQ�EH�FKDOOHQJLQJ�DQG�UHTXLUHV�WKH�XVH�RI�
ELRPLFURVFRSLF�H[DPLQDWLRQ��7UHDWPHQW�LQFOXGHV�UHIHUUDO�
WR�D�YHWHULQDU\�RSKWKDOPRORJLVW�IRU�HQ�EORF�UHVHFWLRQ�����
FU\RWKHUDS\�RI�WKH�DEQRUPDO�FLOLD�GXH�WR�WKH�KLJK�OLNHOLKRRG�
of corneal ulceration and ocular pain that they can cause. 

References: 
1. Gelatt KN., Gilger BC., Kern TJ. Veterinary Ophthalmology. 5th ED. 2013 
2. Maggs DJ, Miller PE, Ofri, 5��6ODWWHUȇV�)XQGDPHQWDOV�RI�9HWHULQDU\�

Ophthalmology. 6th ED. 2018 
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What is it:
+\DOXURQLF�$FLG��+$��LV�IRXQG�LQ�PDQ\�FRPPHUFLDO�WRSLFDO�
WHDU�ȴOP�UHSODFHPHQWbWKHUDSLHV�bΖWbLV�D�KLJK�PROHFXODU�
ZHLJKW�JO\FRVDPLQRJO\FDQ�WKDW�LV�QDWXUDOO\�RFFXUULQJ�LQ�
WKHbERG\�WKDWbKHOSV�VXSSRUWbWKHbZRXQG�KHDOLQJbSURFHVV�b+$�
KDV�EHHQ�IRXQG�WR�KDYH�DPHOLRUDWLYH�HHFWV�LQ�FDVHV�RI�
NHUDWRFRQMXQFWLYLWLV�VLFFD��.&6���b+$�FRQWDLQLQJbDUWLȴFLDO�
WHDUbSURGXFWVbFDQ�UHFUHDWH�WKH�YLVFRXV�QDWXUH�RI�QDWXUDO�
WHDUVbGXH�WR�LWVbPXFXV�DGKHVLYH�SURSHUWLHV�bZKLOH�DW�
WKH�VDPH�WLPHbFRQWDLQLQJbSURSHUWLHVbWKDWbIDFLOLWDWH�WKH�
QDWXUDO�EOLQNLQJ�SURFHVV���8OWLPDWHO\��+$bKHOSVbVWDELOL]H�
SUH�FRUQHDO�WHDU�ȴOP�DQG�LPSURYHV�FRUQHDO�K\GUDWLRQ�DQG�
OXEULFDWLRQ�b+$�KDVbDOVRbEHHQ�VKRZQ�WR�VWLPXODWH�FRUQHDO�
HSLWKHOLDO�FHOO�PLJUDWLRQbDQG�DGKHVLRQ����b

:K\bFURVV�OLQNHG�+$�b7KH�PDLQ�OLPLWDWLRQ�RI�QRQ�FURVV�
OLQNHG�+$�FRQWDLQLQJ�WHDU�UHSODFHPHQW�WKHUDSLHV�LV�WKH�
IUHTXHQF\�DW�ZKLFK�RZQHUV�QHHG�WR�DSSO\�WKH�PHGLFDWLRQ�
���WR���WLPHV�GDLO\��LQ�RUGHU�WR�DFKLHYH�DQ�DSSURSULDWH�
UHVSRQVH�WR�WUHDWPHQW�bΖW�KDV�EHHQ�IRXQG�WKDW�FURVV�OLQNHG�
+$�IRUPXODWLRQV�KDYH�LQFUHDVHGbWKH�DPRXQW�RI�WLPH�+$�
H[LVWV�RQ�WKH�FRUQHD��WKXV�OHDGLQJ�WR�WKH�VDPHbEHQHȴWVbWKDW�
UHJXODU�+$�VROXWLRQVbSURYLGH��ZLWK�WKH�DGGHG�EHQHȴW�RI�
GHFUHDVHG�GRVLQJ�IUHTXHQFLHV����b&URVV�OLQNHG�+$�KDV�
DOVR�EHHQ�IRXQG�WRbDLGbLQbWKHbIDVWHUbKHDOLQJ�RI�VRPH�
FRUQHDObXOFHUVbZKHQ�FRPSDUHG�WR�QRQ�FURVV�OLQNHG�+$��
��b7KLV�DGGHG�EHQHȴW�RI�FURVVHG�OLQNHG�+$�PDNHV�WKHVH�
W\SHV�RI�WHDU�ȴOP�UHSODFHPHQWV�VXSHULRU�ZKHQ�FKRRVLQJ�
EHWZHHQ�D�SURGXFW�WR�XVH�IRU�SDWLHQWV�ZLWK�H[LVWLQJ�FRUQHDO�
GDPDJH�bb

  Erica Bono, BS, DVM
  DJ Haeussler, Jr., BS, MS, DVM, DACVO

HYALURONIC ACID: CAN WE USE 
THIS TO BETTER CANINE AND 
FELINE CORNEAL HEALTH?
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+RZ�GRHV�LW�ZRUN�b
&URVV�OLQNLQJ�LV�D�FKHPLFDObVWUDWHJ\�WKDW�OLQNV�+$�PROHFXOHV�
WR�RQH�DQRWKHU��FUHDWLQJ�D�SRO\PHUbQHWZRUN�b7KLV�
SURFHVVbH[WHQGV�WKHbUHWHQWLRQ�SURSHUWLHVbRI�+$bDQG�
GHFUHDVHV�LWV�VXVFHSWLELOLW\�WR�HQ]\PDWLF�GHJUDGDWLRQ��
ZKLFKbXOWLPDWHO\�UHGXFHV�WKH�QXPEHU�RI�WLPHV�LW�
QHHGV�WR�EH�UH�DSSOLHG�WR�WKH�FRUQHD�GXULQJ�WKH�
GD\����b7KHbLQFUHDVHGbWLVVXH�VFDROGLQJ�PDWUL[�WKDW�LV�
IRUPHG�VHFRQGDU\�WR�FURVV�OLQNLQJ�LV�DOVR�FRQGXFLYH�IRU�
UH�HSLWKHOLDOL]DWLRQ�RYHU�FRUQHDO�GHIHFWV����b7KHUH�KDYH�
EHHQbPXOWLSOHbVWXGLHV�SHUIRUPHGbHYDOXDWLQJbWKH�VDIHW\�
DQG�HɝFDF\bRIbWKH�XVH�RI�FURVV�OLQNHG�+$�LQ�ERWK�.&6�
WUHDWPHQW�DQG�FRUQHDO�ZRXQG�WUHDWPHQW�bΖQ�RQH�VWXG\��
HYDOXDWLQJ�H[DJJHUDWHG�GRVLQJ�LQ�UDEELWV�IRU����GD\V��
LW�ZDV�FRQFOXGHG�WKDW�FURVV�OLQNHGb+$�LV�YHU\�VDIH�b7KH�
VDPH�VWXG\bDOVRbHYDOXDWHGbWKH�XVH�RI�FURVV�OLQNHG�+$�
IRU�WUHDWPHQW�RI�DFXWH�XOFHU�KHDOLQJ�LQ�GRJV�DQG�FDWV�bΖW�
ZDV�IRXQG�WKDWbDFXWHbXOFHUV�WUHDWHG�ZLWK�FURVV�OLQNHG�
+$bKHDOHGbVLJQLȴFDQWO\�IDVWHUbZKHQbFRPSDUHG�WR�WKRVH�
WUHDWHG�ZLWK�QRQ�FURVV�OLQNHG�+$��b7KHVHbȴQGLQJVbSURYLGH�
LQVLJKW�WKDW�bZKHQ�XVHG�DSSURSULDWHO\��FURVV�OLQNHG�+$�
FDQ�DLG�LQ�WKH�KHDOLQJ�RI�FHUWDLQ�FRUQHDO�XOFHUVbGXH�WR�LWV�
SURSHUWLHV�RQ�HSLWKHOLDO�FHOO�PLJUDWLRQ�DQG�DGKHVLRQ�b

&OLQLFDO�$SSOLFDWLRQ�b/DFULPRPLPHWLFV��VXFK�DV�
+$bFRQWDLQLQJ�RSKWKDOPLFbRLQWPHQWV�bDUH�FUXFLDO�
ZKHQ�LW�FRPHV�WR�WUHDWLQJ�SDWLHQWV�ZLWKb.&6�bDV�ZHOO�
DVbLQbSDWLHQWV�ZKHUH�ODJRSKWKDOPRV��DPRQJVW�RWKHU�
eyelid disorders, is present. These conditions predispose 
WKH�FRUQHD�WR�VLJQLȴFDQW�XOFHUDWLRQ��ZKLFK�VRPHWLPHV�
UHTXLUH�HPHUJHQF\�FRQMXQFWLYDO�JUDIWLQJbSURFHGXUHVbE\�
D�YHWHULQDU\�RSKWKDOPRORJLVWbWR�VDYH�WKH�H\H�b$SSO\LQJ�D�
WHDU�UHSODFHPHQW�RLQWPHQW�WR�WKH�H\H�WKURXJKRXW�WKH�GD\�
FDQ�KHOS�VXVWDLQ�WKH�KHDOWK�RI�WKH�FRUQHD�DQGbKHOSbSUHYHQW�
XOFHUV�IURP�RFFXUULQJ��+RZHYHU��RZQHU�FRPSOLDQFH�LV�
LPSRUWDQW�IRU�WKH�HɝFDF\�RI�WKHVH�PHGLFDWLRQV��&URVV�

OLQNHG�+$�KDV�VKRZQ�EHQHȴWV�LQ�ERWK�WKH�KHDOLQJ�RI�
corneal ulcers, as well as increased owner compliance 
GXH�WKH�GHFHDVHG�IUHTXHQF\�RI�DSSOLFDWLRQ�b7KLV�W\SH�
RI�WHDU�UHSODFHPHQWbWKHUDS\�PD\�EH�D�JRRG�FKRLFH�IRU�
SDWLHQWVbVXHULQJ�IURP�WHDU�ȴOP�GHȴFLHQF\�GLVRUGHUV��
DV�ZHOO�DV�RWKHU�GLVRUGHUVbWKDWbSUHGLVSRVH�WKH�FRUQHD�WR�
XOFHUDWLRQ�b

References:
1. Hamano T, Horimoto K, Lee M, Komemushi S. 6RGLXP�K\DOXURQDWH�H\H�

GURSV�HQKDQFH�WHDU�ȴOP�VWDELOLW\��-SQ�-�2SKWKDOPRO�������b��������Ȃ��
��� *RPHV��-�$�3���$PDQNZDK��5���3RZHOOȂ5LFKDUGV��$���'XD��+�6��6RGLXP�

K\DOXURQDWH��K\DOXURQLF�DFLG��SURPRWHV�PLJUDWLRQ�RI�KXPDQ�FRUQHDO�
epithelial cells in vitro��%U��-��2SKWKDOPRO���������������Ȃ����

3. Inoue, M.; Katakami, C. 7KH�HHFW�RI�K\DOXURQLF�DFLG�RQ�FRUQHDO�
HSLWKHOLDO�FHOO�SUROLIHUDWLRQ��ΖQYHVWLJ��2SKWKDOPRO��9LV��6FL������������
����Ȃ�����

��� 1LVKLGD��7���1DNDPXUD��0���0LVKLPD��+���2WRUL��7��Hyaluronan 
stimulates corneal epithelial migration��([S��(\H�5HV�������b����
���Ȃ����

5. Williams, D.L.; Mann, B.K. (ɝFDF\�RI�D�FURVVOLQNHG�K\DOXURQLF�DFLGȂ
EDVHG�K\GURJHO�DV�D�WHDU�ȴOP�VXSSOHPHQW��$�PDVNHG�FRQWUROOHG�VWXG\. 
3/R6�21(����������������

6. Williams, D.L.; Mann, B.K. $�FURVVOLQNHG�+$ȂEDVHG�K\GURJHO�DPHOLRUDWHV�
GU\�H\H�V\PSWRPV�LQ�GRJV. Int. J. Biomater. 2013; 2013.

7. Fallacara, A.; Vertuani, S.; Panozzo, G; et. al. 1RYHO�$UWLȴFLDO�
7HDUV�&RQWDLQLQJ�&URVV�/LQNHG�+\DOXURQLF�$FLG��$Q�Ζ1�9LWUR�5H�
(SLWKHOLDOL]DWLRQ�6WXG\��0ROHFXOHV�����������������

8. Nishida, T.; Nakamura, M.; Mishima, H.; Otori, T. Hyaluronan 
stimulates corneal epithelial migration��([S��(\H�5HV�������b���b���Ȃ
758.

9. Williams, D.L.; Wirostko, B.M.; Gum, G.; Mann, B.K. 7RSLFDO�FURVVȂ
OLQNHG�+$ȂEDVHG�K\GURJHO�DFFHOHUDWHV�FORVXUH�RI�FRUQHDO�HSLWKHOLDO�
GHIHFWV�DQG�UHSDLU�RI�VWURPDO�XOFHUDWLRQ�LQ�FRPSDQLRQ�DQLPDOV. 
ΖQYHVWLJ��2SKWKDOPRO��9LV��6FL����������������Ȃ�����
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Corneal ulcers are an erosion or wound on the surface 
RI�WKH�FRUQHD�UHVXOWLQJ�LQ�ORVV�RI�WKH�FRUQHDO�HSLWKHOLXP��
Corneal ulcers can be considered simple or complicated. 
6LPSOH�XOFHUV�LQYROYH�WKH�FRUQHDO�HSLWKHOLXP�DQG�W\SLFDOO\�
KHDO�ZLWKLQ�RQH�ZHHNȇV�WLPH��&RPSOLFDWHG�XOFHUV�DUH�GHȴQHG�
E\�DQ�XOFHU�WKDW�LQYROYHV�WKH�VWURPD��SHUVLVWV�IRU�RYHU�RQH�
ZHHN��RU�EHFRPHV�LQIHFWHG��

Diagnosing a corneal ulcer 
'HWHUPLQLQJ�WKH�HWLRORJ\�IRU�FRUQHDO�XOFHUDWLRQV�LV�
LPSRUWDQW�IRU�JXLGLQJ�WKH�WUHDWPHQW�SODQ��$�IXOO�RSKWKDOPLF�
H[DPLQDWLRQ�VKRXOG�EH�SHUIRUPHG�LQFOXGLQJ�6FKLUPHU�
WHDU�WHVWLQJ��ȵXRUHVFHLQ�VWDLQLQJ��DQG�FORVH�DVVHVVPHQW�
IRU�DGQH[DO�DEQRUPDOLWLHV��SDOSHEUDO�ȴVVXUH�VL]H��JOREH�
PRYHPHQW�DQG�SRVLWLRQ��WUDXPD��RU�IRUHLJQ�PDWHULDO���

�&UDQLDO�QHUYHV��&1��VKRXOG�DOVR�EH�WHVWHG�WR�HYDOXDWH�EOLQN�
UHVSRQVH��&1�9�DQG�9ΖΖ��DQG�LI�WKH�DHFWHG�H\H�LV�YLVXDO�
DQG�OLJKW�UHVSRQVLYH�ZLWK�PHQDFH�DQG�SXSLOODU\�OLJKW�UHȵH[�
�3/5��WHVWLQJ��&1�ΖΖ�DQG�ΖΖΖ���ΖI�D�SULPDU\�FDXVH�LV�QRWHG�
IRU�WKH�XOFHU��LW�ZLOO�OLNHO\�LQFUHDVH�WKH�ULVN�RI�WKH�XOFHU�
EHFRPLQJ�FRPSOLFDWHG�RU�LQGLFDWH�WKH�QHHG�IRU�UHIHUUDO�IRU�
DGGLWLRQDO�WKHUDSHXWLF�SURFHGXUHV�LQ�WKH�IXWXUH��L�H��DGQH[DO�
VXUJHU\��GLDPRQG�EXUU�GHEULGHPHQW��GU\�H\H�PDQDJHPHQW��
FRQMXQFWLYDO�JUDIWLQJ����

�&DUHIXO�DWWHQWLRQ�WR�ȵXRUHVFHLQ�VWDLQ�XSWDNH�SDWWHUQV�ZLOO�
DOVR�LQGLFDWH�LI�UHIHUUDO�LV�QHFHVVDU\��6XSHUȴFLDO�XOFHUV�KDYH�
GLVWLQFW�ERUGHUV�DQG�VKRZ�SRVLWLYH�VWDLQ�XSWDNH�RQ�WKH�
ȊȵRRUȋ�RI�WKH�XOFHU��$V�XOFHUV�EHFRPH�GHHSHU��WKH�ZDOOV�ZLOO�
KDYH�SRVLWLYH�VWDLQ�XSWDNH�ZLWK�RFFDVLRQDO�GLXVLRQ�LQWR�WKH�
QHDUE\�VWURPD��FUHDWLQJ�OHVV�GLVWLQFW�PDUJLQV��&RQWLQXLQJ�WR�
SURJUHVV��GHVFHPHWRFHOHV�ZLOO�QRW�VWDLQ�DW�WKH�FHQWHU�RI�WKH�
XOFHU��WKRXJK�WKH�VWURPD�VXUURXQGLQJ�WKH�GHIHFW�ZLOO�VKRZ�
SRVLWLYH�VWDLQ�XSWDNH���

�$Q�XOFHU�DW�DQ\�GHSWK�VKRXOG�EH�H[DPLQHG�IRU�SRVVLEOH�
LQIHFWLRQ��6LJQV�RI�LQIHFWLRQ�FDQ�EH�DV�PLOG�DV�D�VXEWOH�
\HOORZLVK�JUHHQ�GLVFRORUDWLRQ�VXUURXQGLQJ�WKH�GHIHFW�WR�ORVV�
RI�ULJLGLW\�RI�WKH�FRUQHDO�VXUIDFH�UHVXOWLQJ�LQ�D�GLVVROXWLRQ�RI�
WKH�VWURPD�YHQWUDOO\��PHOWLQJ�FRUQHDO�XOFHU���

Simple ulcers 
ΖI�QR�SHUVLVWHQW�LQFLWLQJ�FDXVH�LV�IRXQG��RU�LV�UHPRYHG��L�H��
VXSHUȴFLDO�IRUHLJQ�PDWHULDO���WUHDWPHQW�PD\�EH�LQLWLDWHG�
IRU�VLPSOH��VXSHUȴFLDO�FRUQHDO�XOFHUV��%URDG�VSHFWUXP�

WRSLFDO�DQWLELRWLFV�HYHU\���KRXUV��QHRP\FLQ��SRO\P\[LQ�%��
EDFLWUDFLQ���SDLQ�UHOLHI�YLD�WRSLFDO�DWURSLQH�RQFH�GDLO\��RUDO�
SDLQ�PHGLFDWLRQV��16$Ζ'V�RU�JDEDSHQWLQ���WHDU�VWLPXODQWV�
if warranted, hyaluronic acid tear supplements, and an 
(�FROODU�WR�SUHYHQW�VHOI�WUDXPD���

�5H�HYDOXDWLRQ�LV�UHFRPPHQGHG�ZLWKLQ�����GD\V�IRU�
VXSHUȴFLDO�XOFHUV�RU�VRRQHU�LI�WKH�RZQHU�QRWHV�ZRUVHQLQJ�
VLJQV�DW�KRPH��ΖI�WKH�XOFHU�LV�QRW�KHDOHG��UHIHU�IRU�IXUWKHU�
HYDOXDWLRQ�IRU�DQDWRPLFDO�DEQRUPDOLWLHV��HFWRSLF�FLOLD��
SDOSHEUDO�ȴVVXUH�VL]H��JOREH�DQG�H\HOLG�FRQIRUPDWLRQ���PRUH�
DJJUHVVLYH�PHGLFDO�PDQDJHPHQW��GHEULGHPHQW�RI�LQGROHQW�
XOFHU��RU�SRVVLEOH�VXUJHU\�LI�WKH�XOFHU�KDV�SURJUHVVHG���

Complicated ulcers 
5HIHUUDO�WR�D�ERDUG�FHUWLȴHG�RSKWKDOPRORJLVW�LV�
recommended for deep stromal ulcers, descemetoceles, 
DQG�PHOWLQJ�FRUQHDO�XOFHUV��5HIHUUDO�ZLOO�DOORZ�IRU�FORVHU�

  7D\ORUb:LFNZDUH��%6��'90b
  DJ Haeussler, Jr., %6��'90��'$&92b

UNDERSTANDING 
CORNEAL ULCERATION
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PRQLWRULQJ�DQG�DJJUHVVLYH�FDUH�LQFOXGLQJ�FROOHFWLQJ�VDPSOHV�
IRU�FXOWXUH�DQG�VHQVLWLYLW\�WR�DGMXVW�PHGLFDO�PDQDJHPHQW�
DV�WKH�XOFHU�LV�PRQLWRUHG�LI�VXUJLFDO�LQWHUYHQWLRQ�LV�QRW�
LQLWLDOO\�ZDUUDQWHG��6XUJLFDO�LQWHUYHQWLRQ�LV�EHQHȴFLDO�IRU�
VWDELOL]LQJ�VWURPDO�XOFHUV�DHFWLQJ�JUHDWHU�WKDQ�KDOI�RI�WKH�
FRUQHDO�WKLFNQHVV��GHVFHPHWRFHOHV��PHOWLQJ�FRUQHDO�XOFHUV��
RU�DOUHDG\�SHUIRUDWHG�JOREHV��3HUIRUDWLRQ�FDQ�EH�LGHQWLȴHG�
E\�YLVXDOL]LQJ�V\QHFKLD�LQ�WKH�DQWHULRU�FKDPEHU�LQYROYLQJ�WKH�
GHIHFW�RU�EXOJLQJ�RI�WKH�LULV��LULV�SURODSVH��DV�LW�DLGV�WR�SOXJ�
the corneal defect. These lesions are intricately repaired 
ZLWK�YDULRXV�FRUQHDO�JUDIWV�XVLQJ�VXUJLFDO�PLFURVFRSHV����

�2ZQHUV�VKRXOG�EH�FRXQVHOHG�RQ�WKH�ULVNV�IRU�UDSLG�
SURJUHVVLRQ�LI�WUHDWLQJ�FRPSOLFDWHG�XOFHUV�PHGLFDOO\��
)ROORZ�XS�VKRXOG�EH�VFKHGXOHG�ZLWKLQ�������KRXUV�RI�
LQLWLDWLQJ�DJJUHVVLYH�WUHDWPHQW�WR�PRQLWRU�IRU�FRUQHDO�
SHUIRUDWLRQ��$QWLELRWLFV�ZLWK�DGGLWLRQDO�JUDP�QHJDWLYH�DQG�
EDFWHULFLGDO�FRYHUDJH��ȵXRURTXLQRORQHV��FHSKDORVSRULQV��
DPLQRJO\FRVLGHV��VKRXOG�EH�XVHG�LQ�FRPSOLFDWHG�XOFHUV���

$SSOLFDWLRQ�HYHU\�����KRXUV�IRU�YHU\�GHHS�XOFHUV�LQ�WKH�
LQLWLDO�������KRXUV�LV�UHFRPPHQGHG�DORQJ�ZLWK�DYRLGLQJ�
RLQWPHQWV�GXH�WR�WKH�ULVN�RI�XYHLWLV�LI�FRUQHDO�SHUIRUDWLRQ�
RFFXUV��$QWLFROODJHQDVH�SURGXFWV�VKRXOG�DOVR�EH�DGGHG�WR�

WKLV�SURWRFRO��7RSLFDO�VHUXP�HYHU\�����KRXUV�DFWV�ORFDOO\�WR�
SUHYHQW�WKH�SURWHRO\WLF�SURSHUWLHV�RI�EDFWHULD�ZKLOH�RUDO�
GR[\F\FOLQH����PJ�NJ�GD\��DFWV�V\VWHPLFDOO\�IRU�LWV�DQWLELRWLF��
DQWL�LQȵDPPDWRU\��DQG�DQWL�FROODJHQDVH�SURSHUWLHV��%RWK�
ZLOO�DFW�WR�SUHYHQW�ZRUVHQLQJ�LQIHFWLRQ�DQG�D�PHOWLQJ�FRUQHDO�
XOFHU��+\DOXURQLF�DFLG�FRQWDLQLQJ�WHDU�VXSSOHPHQWV�FDQ�DOVR�
EH�XVHG�WR�LPSURYH�KHDOLQJ�

References 
1. Gelatt, Kirk N. Veterinary Ophthalmology. Blackwell, 2013. 
2. Gelatt, Kirk N., and Janice P. Gelatt. Veterinary Ophthalmic Surgery. 

Saunders Ltd., 2011. 
3. Maggs, David J., et al. 6ODWWHUȇV�)XQGDPHQWDOV�RI�9HWHULQDU\�

Ophthalmology. Saunders Elsevier, 2008. 
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7KH�UHWLQD�LV�D�OD\HU�DW�WKH�EDFN�RI�WKH�H\HEDOO�FRQWDLQLQJ�
FHOOV�WKDW�DUH�VHQVLWLYH�WR�OLJKW�DQG�WKDW�WULJJHU�QHUYH�
LPSXOVHV�WKDW�SDVV�YLD�WKH�RSWLF�QHUYH�WR�WKH�EUDLQ��ZKHUH�
D�YLVXDO�LPDJH�LV�IRUPHG��7KHUH�DUH�VHYHUDO�GLVHDVHV�WKDW�
DHFW�WKH�UHWLQD��

Proper Equipment 
 y 'LUHFW�2SKWKDOPRVFRSH

 � 3RRU�YLHZ�RI�UHWLQD
 � ��GHJUHH�ȴHOG�RI�YLHZ�RI�UHWLQD

 � *RRG�IRU�RSWLF�QHUYH�HYDOXDWLRQ
 � 6OLW�EHDP�WR�GHWHFW�DTXHRXV�ȵDUH
 � &REDOW�OLJKW�WR�GHWHFW�ȵXRUHVFHLQ�VWDLQ�XSWDNH

 y 3DQRSWLF�2SKWKDOPRVFRSH
 � %HWWHU�YLHZ�RI�UHWLQD�DV�FRPSDUHG�WR�WKH�GLUHFW�

ophthalmoscope
 � ���GHJUHH�ȴHOG�RI�YLHZ

 � R� %HWWHU�ZRUNLQJ�GLVWDQFH�IURP�SDWLHQW�DV�FRPSDUHG�
to the direct ophthalmoscope

 y ΖQGLUHFW�2SKWKDOPRVFRSH
 � %HVW�YLHZ�RI�UHWLQD�E\�IDU
 � :HOFK�$OO\Q�KDV�D�QLFH���'�OHQV�IRU�������PRGHO�������
 � 9LHZ�RI�UHWLQD�LV�VXSHULRU�FRPSDUHG�WR�GLUHFW�

ophthalmoscope
 � 5HPHPEHU�WKDW�WKH�LPDJH�LV�XSVLGH�GRZQ�DQG�
UHYHUVHG

 y )LQR�7UDQVLOOXPLQDWRU
 � +DORJHQ
 � )RFDO�/LJKW�6RXUFH
 � (YDOXDWLRQ�RI�SXSLOODU\�OLJKW�UHȵH[HV
 � /LJKW�VRXUFH�IRU�LQGLUHFW�RSKWKDOPRVFRS\

Fundus
 y &RQVLVWV�RI�

 � Tapetum
 � 1RQ�WDSHWXP
 � 2SWLF�1HUYH
 � 5HWLQD

 y 7KH�FDQLQH�DQG�IHOLQH�H\H�DUH�LQFUHGLEO\�GLɝFXOW�WR�
HYDOXDWH�GXH�WR�WKH�QXPEHU�RI�QRUPDO�YDULDQWV

Feline Fundus
 y 0XFK�OHVV�YDULDWLRQ�WKDQ�WKH�FDQLQH�IXQGXV
 y 2SWLF�QHUYH�KHDG�LV�SRRUO\�P\HOLQDWHG
 y Much broader tapetum
 y 1RQWDSHWXP�FDQ�EH�SLJPHQWHG�RU�SRRUO\�SLJPHQWHG
 y 1RUPDO�YDULDQWV

  DJ Haeussler, Jr., MS, DVM, DACVO

UNDERSTANDING NORMAL 
VERSUS ABNORMAL RETINAS
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Sudden Acquired Retinal Degeneration Syndrome 
(SARDS)

 y 7\SLFDOO\�DHFWV�PLGGOH�DJHG������\HDU�ROG��GRJV
 y 2ZQHUV�SUHVHQWLQJ�FRPSODLQWV��GLODWHG�SXSLOV�
 y blindness
 y )UHTXHQWO\��38�3'�33
 y &RPSOHWHO\�XQNQRZQ�FDXVH
 y Minimal retinal abnormalities

 � 3DWFK\�WDSHWDO�K\SHUUHȵHFWLYLW\
 � 5HWLQDO�YDVFXODU�DUWHULRODU�ȊER[�FDUULQJȋ

 y 'HȴQLWLYH�GLDJQRVLV�LV�WKURXJK�DQ�HOHFWURUHWLQRJUDP��(5*�
 � 6HSDUDWHV�UHWLQDO�GLVHDVH�IURP�RSWLF�QHUYH�&16�GLVHDVH

 y 1R�WUHDWPHQW

Progressive Retinal Atrophy
 y 9DULDEOH�$JH��W\SLFDOO\����\HDU�ROG�
 y 3URJUHVVLYH�YLVLRQ�ORVV
 y 1LJKW�EOLQGQHVV�ȴUVW��WKHQ�GD\�EOLQGQHVV
 y Cataract formation typically comes later
 y ΖQFUHDVHG�ULVN�RI�JODXFRPD�GXH�WR�OHQV�LQGXFHG�XYHLWLV�
IURP�WKH�FDWDUDFW�DV�ZHOO�DV�UHWLQDO�GHJHQHUDWLRQ

 y &OLQLFDO�$EQRUPDOLWLHV�
 � 7DSHWDO�K\SHUUHȵHFWLYLW\
 � 9DVFXODU�DWWHQXDWLRQ
 � 2SWLF�QHUYH�SDOORU
 � ����&DWDUDFWV

 y 6XEUHWLQDO�3HWHFKLDH
 y &DQ�WDNH�PRQWKV�WR�UHVROYH�HYHQ�ZKHQ�WKH�XQGHUO\LQJ�

cause is corrected

Feline Retinal Detachment 
 y 3UHVHQWLQJ�FOLQLFDO�VLJQV�W\SLFDOO\�LQFOXGH�GLODWHG�SXSLOV�

and acute blindness
 y $YHUDJH�DJH�LV����\HDUV�ROG�DQG�ROGHU
 y ΖQ�FDVHV�RI�UHWLQDO�GHWDFKPHQW��SRVWHULRU�VHJPHQW�EORRG��

or acute blindness in cats a blood pressure is always 
indicated

 y 1RUPDO�V\VWROLF�EORRG�SUHVVXUH�LQ�FDWV�LV����PP+J�
 y Diastolic is not considered accurate
 y Treatment

 � $PORGLSLQH����PJ���ȗ��WDEOHW�RUDOO\�RQFH�GDLO\�XQWLO�
UHFKHFN

 � (QDODSULO"�%HQD]DSULO"�0HWKLPD]ROH"�7HOPLVDUWDQ"

Canine Retinal Detachment
 y &RPPRQ�&DXVHV�

 � +\SHUWHQVLRQ
 � 1HRSODVLD
 � 6XEUHWLQDO�ΖQȴOWUDWH
 � 9LWUHRUHWLQDO�'\VSODVLD
 � +\SHUPDWXUH�&DWDUDFW
 � 3RVW�3KDFRHPXOVLȴFDWLRQ

Optic Neuritis

 y 3UHVHQWDWLRQ�
 � $FXWH�YLVLRQ�ORVV
 � Dilated pupils

 y Clinical Abnormalities
 � 3DSLOOHGHPD
 � 6ZROOHQ�RSWLF�GLVF
 � /RVV�RI�SK\VLRORJLF�FXS
 � ����2SWLF�GLVF�KHPRUUKDJHV

 y &DXVHV�
 � ΖQWUDFUDQLDO�QHRSODVLD
 � 2SWLF�QHUYH�QHRSODVLD
 � Distemper
 � 7LFN�ERUQH�HQFHSKDOLWLV
 � %ODVWRP\FRVLV
 � +LVWRSODVPRVLV
 � Cryptococcosis
 � (KUOLFKLRVLV
 � 7R[RSODVPRVLV
 � ΖGLRSDWKLF
 � 9LWDPLQ�$�GHȴFLHQF\
 � 2UELWDO�QHRSODVLD
 � 1HFURWL]LQJ�0HQLQJRHQFHSKDOLWLV
 � *UDQXORPDWRXV�0HQLQJRHQFHSKDOLWLV

 y 'LDJQRVLV�
 � Typically made on clinical presentation
 � (WLRORJ\�EDVHG�RQ�&6)�DQG�RU�05Ζ

 y 7UHDWPHQW�
 � 6WHURLGV

 � 7UHDWLQJ�XQGHUO\LQJ�FDXVH
 � 'R[\F\FOLQH
 � 2WKHU�LPPXQRVXSSUHVVDQWV"

 y 3URJQRVLV�
 � 3RRU
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Optic Nerve Coloboma
 y 2SWLF�QHUYH�FRORERPDV�DUH�FRQJHQLWDO�PDOIRUPDWLRQV�RI�
WKH�RSWLF�QHUYH�KHDG�DQG�SHULSDSLOODU\�UHWLQD�WKDW�HQODUJH�
RU�GLVWRUW�WKH�RSWLF�QHUYH�FLUFXPIHUHQFH��&XUWLV�HW�DO��
5XELQ�HW�DO��

 y 7KH\�DSSHDU�DV�WKRXJK�WKH\�KDYH�D�GHHS�KROH�RU�
H[FDYDWLRQ�ZLWKLQ�WKH�QHUYH�KHDG

 y 7KH�YLVXDO�ȴHOG�GLVWXUEDQFH�LV�XQNQRZQ�DQG�OLNHO\�
YDULDEOH
 � 'LɝFXOW�WR�GHWHUPLQH�LQ�DQLPDOV�GXH�WR�RXU�
UXGLPHQWDU\�HYDOXDWLRQ�RI�YLVLRQ

 y Can be associated with retinal detachments
 y 2QH�RI�WKH�DEQRUPDOLWLHV�VHHQ�ZLWK�&ROOLH�(\H�$QRPDO\

What about Puppies?
 y 7KH�WDSHWXP�FRQWLQXHV�WR�GHYHORS���PRQWKV�SRVWQDWDOO\
 y $�EOXH�WDSHWXP�LV�QRUPDO�IRU�WKH�ȴUVW�IRXU�PRQWKV�LQ�WKH�
GRJ�DV�WKH�DQLPDO�PDWXUHV

Retinal Dysplasia
 y /LQHDU�IROGLQJ�RI�WKH�VHQVRU\�UHWLQD�DQG�IRUPDWLRQ�RI�
URVHWWHV�FRPSRVHG�RI�YDULDEOH�QXPEHUV�RI�QHXURQDO�
retinal layers around a central lumen

 y 3RWHQWLDO�FDXVHV�LQFOXGH�YLUDO�LQIHFWLRQV��YLWDPLQ�$�
GHȴFLHQF\��;�UD\�LUUDGLDWLRQ��FHUWDLQ�GUXJV��LQWUDXWHULQH�
trauma, hereditary

 y May be unilateral or bilateral
 y 7KUHH�W\SHV�

 � )RFDO�RU�PXOWLIRFDO�UHWLQDO�G\VSODVLD
 � 6HHQ�DV�DUHDV�RI�UHGXFHG�WDSHWDO�UHȵHFWLYLW\
 � *UHHQ�GRWV�RU�OLQHDU�VWUHDNV
 � Typically occurs dorsal to optic disc and around 
GRUVDO�UHWLQDO�YHVVHO

 � 'RHV�QRW�VHHP�WR�DHFW�YLVLRQ
 � *HRJUDSKLF�UHWLQDO�G\VSODVLD�

 � +RUVHVKRH�VKDSHG�DUHD�PRVW�RIWHQ�VHHQ�LQ�WKH�
central tapetal fundus

 � *UD\�RU�EODFN�DUHD�HQFLUFOHV�WKH�DUHD
 � &HQWUDO�DVSHFW�PD\�EH�HOHYDWHG
 � &DQ�FDXVH�YLVXDO�LPSDLUPHQW

 � Complete retinal dysplasia with detachment
 � 5HWLQD�LV�ȵRDWLQJ�LQ�WKH�YLWUHRXV��DWWDFKHG�DW�WKH�
RSWLF�QHUYH�KHDG

 � /HXNRFRULD�LV�VRPHWLPHV�VHHQ
 � :DQGHULQJ�RU�URWDU\�Q\VWDJPXV�LV�VHHQ
 � Causes complete blindness

 y Multifocal retinal dysplasia
 � 0RVW�OHVLRQV�GR�QRW�FKDQJH�ZLWK�WLPH
 � 6RPHWLPHV�WKH\�EHFRPH�OHVV�REYLRXV
 � 6RPHWLPHV�WKH\�EHFRPH�PRUH�GHPDUFDWHG

 y *HRJUDSKLF�UHWLQDO�G\VSODVLD
 � /HVLRQ�QHYHU�GLVDSSHDUV
 � %HFRPHV�PRUH�GHPDUFDWHG�ZLWK�WLPH

 y Complete retinal dysplasia with detachment
 � &RPSOLFDWLRQV�VXFK�DV�VHFRQGDU\�FDWDUDFW��JODXFRPD��
DQG�K\SKHPD�PD\�GHYHORS

Hereditary spontaneous retinal dysplasia:
 � %HGOLQJWRQ�7HUULHU
 � 6HDO\KDP�7HUULHU
 � <RUNVKLUH�7HUULHU
 � 5RWWZHLOHU
 � (QJOLVK�6SULQJHU�6SDQLHO
 � $PHULFDQ�&RFNHU�6SDQLHO
 � /DEUDGRU�5HWULHYHU
 � *ROGHQ�5HWULHYHU

 y *HRJUDSKLF�UHWLQDO�G\VSODVLD�
 � .LQJ�&KDUOHV�6SDQLHO
 � *ROGHQ�5HWULHYHU

 y /DEUDGRU�5HWULHYHU�FDQ�GHYHORS�DOO�WKUHH�W\SHV

Optic Nerve Hypoplasia
 y 2SWLF�QHUYHV�WKDW�DUH�OHVV�WKDQ�WZR�VWDQGDUG�GHYLDWLRQV�

from the mean diameter are considered statistically 
abnormal

 y ΖI�WKH�QXPEHU�RI�D[RQV�LV�VR�ORZ�WKDW�YLVXDO�DQG�SXSLOODU\�
OLJKW�UHȵH[�GHȴFLWV�DUH�SUHVHQW��WKLV�LV�RSWLF�QHUYH�
hypoplasia

 y $HUHQW�UHȵH[�LV�DEQRUPDO
 y (HUHQW�UHȵH[�LV�QRUPDO
 y 3XSLO�LV�JHQHUDOO\�SDUWLDOO\�GLODWHG
 y (OHFWURUHWLQRJUDP�ZLOO�EH�QRUPDO
 y +HULWDELOLW\�KDV�EHHQ�UHSRUWHG�DV�UHFHVVLYH��GRPLQDQW��
DQG�XQGHȴQHG�LQ�0LQLDWXUH�DQG�7R\�3RRGOHV

Optic Nerve Aplasia
 y &RPSOHWH�DEVHQFH�RI�UHWLQDO�JDQJOLRQ�FHOOV�DQG�WKH�RSWLF�
QHUYH

 y 1R�UHWLQDO�YHVVHOV�DUH�SUHVHQW
 y 6HHQ�LQ�WKHVH�EUHHGV�

 � %HDJOH
 � ΖULVK�:ROIKRXQG



14 | OPHTHALMOLOGY

MASTER COURSE

Uveal Anatomy
 y 6WUXFWXUH

 � 9DULDEO\�3LJPHQWHG�)LEURYDVFXODU�/D\HU
 � +LJKO\�YDVFXODU�Ȃ�QRXULVKPHQW�DQG�FRROLQJ
 � )LEURF\WHV�DQG�PHODQRF\WHV

 � $QWHULRU�YV��3RVWHULRU
 � $QWHULRU�Ȃ�LULV�DQG�FLOLDU\�ERG\
 � 3RVWHULRU�Ȃ�FKRURLG
 � Anterior and posterior are continuous

 � 0XVFXODU�/D\HU
 � ΖULV�VSKLQFWHU�DQG�GLODWRU
 � Ciliary body muscle

 y &RPSRVHG�RI��
 � ΖULV
 � Ciliary body
 � Choroid

 y )XQFWLRQ�

 � 1RXULVKPHQW
 � 0DLQ�LQWUDRFXODU�YDVFXODU�VXSSO\
 � 2[\JHQ�WR�KLJKO\�PHWDEROLF�UHWLQD
 � 3URGXFHV�DTXHRXV�KXPRU
 � &OHDU�XOWUDȴOWUDWH

 � 5HJXODWHV�/LJKW
 � 3XSLOODU\�DSHUWXUH

 � Accommodation

 y $QWHULRU�8YHLWLV��JHQHUDO�SRLQWV
 y $QWHULRU�8YHLWLV��LQȵDPPDWLRQ�RI�WKH�LULV�DQG�RU�FLOLDU\�

body
 y &OLQLFDO�VLJQV

 � %OHSKDURVSDVP�SKRWRSKRELD
 � &RQMXQFWLYDO�K\SHUHPLD�HSLVFOHUDO�LQMHFWLRQ
 � (SLSKRUD
 � 0LRVLV�Ȃ�SURVWDJODQGLQ�UHOHDVH

DJ Haeussler, Jr., BS, MS, DVM, DACVO

ANTERIOR UVEITIS IN 
SMALL ANIMALS
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 � $TXHRXV�ȵDUH�Ȃ�7\QGDOO�HHFW
 � ΖULWLV�UXEHRVLV�LULGLV
 � +\SKHPD
 � Corneal edema
 � &RUQHDO�QHRYDVFXODUL]DWLRQ�Ȃ�GHHS�VWURPDO�YHVVHOV
 � .HUDWLF�SUHFLSLWDWHV
 � ΖQWUDRFXODU�SLJPHQW�GLVSHUVLRQ

 y 3DWKRSK\VLRORJ\
 � 7LVVXH�LQMXU\�WR�XYHDO�WUDFW
 � ΖQFUHDVHG�EORRG�ȵRZ
 � ΖQȵDPPDWRU\�FHOO�LQȴOWUDWH

 � /\PSKRSODVPRF\WLF��VXSSXUDWLYH��JUDQXORPDWRXV
 � 9DVFXODU�SHUPHDELOLW\�Ȃ�EUHDNGRZQ�RI�EORRG�DTXHRXV�

barrier
 � &\WRNLQH�DQG�SURVWDJODQGLQ�UHOHDVH�DFWLYDWLRQ
 � 3ODVPRLG�)LEULQRLG�DTXHRXV
 � 3UH�LULGDO�ȴEURYDVFXODU�PHPEUDQH�IRUPDWLRQ��3Ζ)0�

Ocular Sequelae
 � 6\QHFKLD

 � $QWHULRU�SRVWHULRU
 � ΖULV�ERPEH

 � R� *ODXFRPD
 � 3Ζ)0
 � � 3HULSKHUDO�DQWHULRU�V\QHFKLD

 � Cataract
 � 5HWLQDO�GHWDFKPHQW

Anterior Uveitis: diagnosis
 y 'LDJQRVLQJ�$QWHULRU�8YHLVWLV

 � 7KH�FODVVLF�H\H�ZLWK�XYHLWLV
 � %OHSKDURVSDVP�SKRWRSKRELD
 � &RQMXQFWLYDO�K\SHUHPLD�HSLVFOHUDO�LQMHFWLRQ
 � $TXHRXV�ȵDUH
 � Miosis
 � &RUQHDO�HGHPD�Ȃ�PLOG
 � 5XEHRVLV�LULGLV
 � +\SRWRQ\�Ȃ�FRPSDUH�WR�FRQWUDODWHUDO�H\H
 � &RPSOHWH�RSKWKDOPLF�H[DP
 � 7KRURXJK�KLVWRU\
 � ([DPLQH�DW�DUPV�OHQJWK
 � $VVHVV�PHQDFH��GD]]OH�DQG�3/5
 � 5HWURLOOXPLQDWLRQ�Ȃ�VWURQJ�SHQ�OLJKW�RU�

transilluminator
 � Ζ23
 � )OXRUHVFHLQ�VWDLQ
 � 6FKLUPHU�WHDU�WHVW

 � $TXHRXV�ȵDUH���HVVHQWLDOO\�SDWKRJQRPRQLF�IRU�XYHLWLV
 � RROGHQ�5HWULHYHU�8YHLWLV��3LJPHQWDU\�8YHLWLV�

 � +LJKO\�XQGHUUHFRJQL]HG�LQ�WKLV�EUHHG
 � Must dilate the pupil to see most of the lens capsule
 � ΖI�WKH�SDWLHQW�KDV�UDGLDO�VWUHDNLQJ�RQ�WKH�OHQV�
FDSVXOH��WKLV�LV�W\SLFDOO\�LQGLFDWLYH�RI�WKLV�GLVHDVH

 � 3DWLHQWV�KDYH�YHU\�ORZ�JUDGH��QRQSDLQIXO�XYHLWLV�
which leads to cataracts

 � &DWDUDFWV�ZLOO�FDXVH�DGGLWLRQDO�XYHLWLV�DQG�WKLV�OHDGV�
WR�JODXFRPD

 � $W�PLQLPXP��WKHVH�SDWLHQWV�VKRXOG�EH�PDQDJHG�RQ�
WRSLFDO�ȵXUELSURIHQ�RU�GLFORIHQDF�RQFH�WR�WZLFH�GDLO\�

DQG�UHFKHFNHG�HYHU\���PRQWKV
 � Cataracts

 � &DWDUDFWV�DUH�RQH�RI�WKH�OHDGLQJ�FDXVHV�RI�XYHLWLV�LQ�
GRJV

 � 'LDEHWLF�FDWDUDFWV�SURJUHVV�YHU\�TXLFNO\�DQG�WKLV�
OHDGV�WR�QRW�RQO\�XYHLWLV�EXW�DOVR�OHDGV�WR�OHQV�
capsule ruptures

 � /HQV�FDSVXOH�UXSWXUHV�UHVXOW�LQ�LQWHQVH�XYHLWLV�ZKLFK�
FDQ�OHDG�WR�UHWLQDO�GHWDFKPHQWV�DQG�JODXFRPD

 � 2QH�VKRXOG�QRW�ZDLW�RQ�SHUIRUPLQJ�VXUJHU\�RQ�
diabetics

 � 7RSLFDO�DQWL�LQȵDPPDWRU\�WUHDWPHQW�ZLWK�GLFORIHQDF�
RU�ȵXUELSURIHQ�VKRXOG�EH�XWLOL]HG�RQFH�WR�WZLFH�GDLO\

 � 8OFHUDWLYH�.HUDWLWLV
 � &RUQHDO�XOFHUDWLRQ�FDQ�OHDG�WR�D�UHȵH[�XYHLWLV
 � ΖW�LV�LPSRUWDQW�WR�QRW�RQO\�PDQDJH�WKH�XOFHU�EXW�DOVR�
WKH�XYHLWLV

 � $WURSLQH�KHOSV�WKHVH�SDWLHQWV�TXLWH�D�ELW�DQG�FDQ�EH�
dosed at once to twice daily

 � ΖQ�WKLV�SDWLHQW��FRQVLGHU�WRSLFDO�DQWLELRWLFV�
VXFK�DV�RȵR[DFLQ�DQG�WHUUDP\FLQ��WRSLFDO�DQWL�
LQȵDPPDWRULHV�VXFK�DV�GLFORIHQDF��RUDO�DQWL�
LQȵDPPWRULHV�VXFK�DV�FDUSURIHQ�DQG�WRSLFDO�
atropine

 � Do not use topical steroids with corneal ulceration
 � 1HRSODVLD

 � Tumors can be primary intraocular tumors or 
secondary as distant metastasis

 � �3ULPDU\�LQWUDRFXODU�WXPRUV�JHQHUDWH�YHU\�ORZ�
JUDGH�XYHLWLV�WKDW�LV�QRW�W\SLFDOO\�ZLWQHVVHG�E\�WKH�
FOLHQW�RU�WKH�YHWHULQDULDQ

 � 6HFRQGDU\�WXPRUV�W\SLFDOO\�FUHDWH�LQWHQVH�
LQȵDPPDWLRQ�DQG�VHFRQGDU\�JODXFRPD�WKDW�LV�DEOH�
WR�EH�VHHQ�E\�WKH�FOLHQW�DQG�YHWHULQDULDQ

 � )XQJDO
 � %ODVWRP\FRVLV��$VSHUJLOORVLV��+LVWRSODVPRVLV��

Coccidiomycosis
 � ΖQ�PDQ\�FDVHV��WKH�H\H�LV�WKH�RQO\�FOLQLFDO�

abnormality
 � 7KH�SDWLHQW�PD\�QRW�EH�VLFN���\HW
 � ΖPSRUWDQW�WR�REWDLQ�DQ�HWLRORJLF�GLDJQRVLV�LQ�RUGHU�

to not only treat the eye appropriately, but also to 
SRWHQWLDOO\�VDYH�WKH�SDWLHQWȇV�OLIH

 y )HOLQH
 � 1RQ�LQIHFWLRXV

 � $XWRLPPXQH��PRVW�FRPPRQ
 � 1HRSODVLD
 � lymphoma
 � 8OFHUDWLYH�NHUDWLWLV
 � Trauma

 � ΖQIHFWLRXV
 � 9LUDO�
 � )H/9�)Ζ9��)Ζ3
 � )XQJDO�
 � &U\SWRFRFFXV��KLVWRSODVPRVLV��DVSHUJLOORVLV
 � 7R[RSODVPRVLV

 � 3ULPDU\
 � 8YHDO�0HODQRPD
 � 8YHDO�DGHQRPD�DGHQRFDUFLQRPD
 � 3RVW�WUDXPDWLF�VDUFRPD
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 � 6ROLWDU\�RFXODU�O\PSKRPD
 � 6HFRQGDU\��PHWDVWDWLF�

 � /\PSKRPD
 � Adenocarcinoma
 � )LEURVDUFRPD
 � 2WKHUV

Anterior Uveitis: work up
 y $SSURDFK�IROORZLQJ�GLDJQRVLV

 � 4XHVWLRQV�WR�DVN
 � 3ULPDU\�RU�VHFRQGDU\�XYHLWLV"
 � Corneal ulcer, cataract, mass, etc...
 � ΖV�P\�SDWLHQW�V\VWHPLFDOO\�LOO"
 � 9RPLWLQJ�GLDUUKHD��FRXJKLQJ��HWF
 � $UH�O\PSK�QRGHV�HQODUJHG"
 � /\PSKRPD�LV�D�FRPPRQ�FDXVH�RI�XYHLWLV
 � &KHFN�PXFXV�PHPEUDQHV
 � 3HWHFKLDH��MDXQGLFH��GHSLJPHQWDWLRQ��HWF

 
Canine 

 � 3K\VLFDO�([DPLQDWLRQ
 � +HOS�GLUHFW�SULRULWL]H�WHVWLQJ

 � 5RXWLQH�/DEV
 � &%&��VHUXP�ELRFKHPLVWU\��XULQDO\VLV

 � 'LVHDVH�VSHFLȴF�WHVWLQJ
 � 6QDS��';�Ȃ�WLFN�WLWHUV
 � )XQJDO�XULQH�DQG�VHURORJ\
 � /\PSK�QRGHV�DVSLUDWHV
 � ����/HSWRVSLURVLV

 � ΖPDJLQJ�
 � ;�UD\V�DQG�XOWUDVRXQG

 � %LRSV\
 � $TXHRFHQWHVLV�YLWUHRFHQWHVLV
 � (QXFOHDWLRQ

 y )HOLQH�
 � 3K\VLFDO�([DPLQDWLRQ

 � +HOS�GLUHFW�SULRULWL]H�WHVWLQJ
 � 5RXWLQH�/DEV

 � &%&��VHUXP�ELRFKHPLVWU\��XULQDO\VLV
 � 'LVHDVH�VSHFLȴF�WHVWLQJ
 � )H/9�)Ζ9
 � &RURQDYLUXV�WLWHU
 � 7R[RSODVPRVLV�WLWHU
 � )XQJDO�VHURORJ\

 � ΖPDJLQJ�
 � ;�UD\V�DQG�XOWUDVRXQG

 � %LRSV\
 � $TXHRFHQWHVLV�YLWUHRFHQWHVLV
 � (QXFOHDWLRQ

Anterior Uveitis: treatment
 y Topical

 � )LUVW�OLQH�IRU�DQWHULRU�VHJPHQW
 � Corticosteroids

 � 2QO\�LI�FRUQHDO�ȵXRUHVFHLQ�VWDLQ�QHJDWLYH
 � (YHU\�����KRXUV��WKHQ�WDSHU

 � 1RQ�6WHURLGDO
 � *HQHUDOO\�VDIH�ZLWK�FRUQHDO�XOFHUDWLRQ
 � (YHU\�����KRXUV��WKHQ�WDSHU

 � Mydriatics
 � Atropine
 � (YHU\������KRXUV��WDSHU�TXLFNO\
 � '2�127�XVH�LI�Ζ23�LV�KLJK�RU�KLJK�QRUPDO
 � 'R�QRW�XVH�DWURSLQH�LI�FRQFXUUHQW�.&6
 � 8VH�DWURSLQH�RLQWPHQW�LQ�FDWV

 y 6\VWHPLF
 � 8VH�LI�SRVWHULRU�VHJPHQW�LQYROYHPHQW��RU�LI�WRSLFDO�
DORQH�LQHHFWLYH

 � Corticosteroids
 � Ζ03257$17�WR�UXOH�RXW�V\VWHPLF�P\FRVLV�ȴUVW
 � 'RVH�DQG�WDSHU�LV�FDXVH�GLVHDVH�GHSHQGHQW
 � 1RQ�6WHURLGDO�$QWL�ΖQȵDPPDWRULHV

 � &DUSURIHQ�DQG�PHOR[LFDP�SUHIHUDEOH
 � $QDOJHVLD

 � 16$Ζ'V�DQG�WUDPDGRO�TXLWH�HHFWLYH
 � Antimicrobials

 � Disease dependent
 � ΖPPXQRVXSSUHVVDQWV

 � 0D\�EH�UHTXLUHG�LQ�DXWRLPPXQH�FDVHV

Concurrent Disease
 � 0DQDJH�XQGHUO\LQJ�FRQFXUUHQW�GLVHDVH

 � 8OFHUDWLYH�NHUDWLWLV
 � Cataract
 � *ODXFRPD
 � (WF��HWF

 y 0DQDJHPHQW
 � 5HFKHFN�HDUO\�LQ�WKH�EHJLQQLQJ

 � ��ZHHN����ZHHNV�PD[LPXP�IRU�LQLWLDO�UHFKHFN
 � ΖUUHYHUVLEOH�LQWUDRFXODU�FKDQJHV�FDQ�KDSSHQ�TXLFNO\
 � +LJK�OLNHOLKRRG�RI�JODXFRPD�LI�LQȵDPPDWLRQ�SHUVLVWV

 � ΖQLWLDOO\�D�JXDUGHG�SURJQRVLV
 � 8QGHUO\LQJ�FDXVH
 � 6WDWH�RI�H\H�DW�SUHVHQWDWLRQ
 � 5HVSRQVH�WR�WUHDWPHQW

 � 2IWHQ�D�FKURQLF�GLVHDVH
 � (GXFDWH�FOLHQWV
 � 5HFKHFN�SHULRGLFDOO\
 � 0HGLFDWLRQ�DGMXVWPHQWV�OLNHO\
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Lens: 
 y $QWHULRU�(SLWKHOLXP
 y 3RVWHULRU�(SLWKHOLXP
 y (TXDWRU
 y &RUWH[
 y 1XFOHXV

 
Intraocular Pressures

 y ΖI�D�SDWLHQW�KDV�DQ\�FRQFHUQ�IRU�OHQWLFXODU�GLVHDVH��\RX�
VKRXOG�EH�REWDLQLQJ�LQWUDRFXODU�SUHVVXUHV

 
Nuclear Sclerosis

 y 1RUPDO�DJH�UHODWHG�FKDQJH�LQ�GRJV
 y 6HHQ�LQ�GRJV���\HDUV�RI�DJH�DQG�ROGHU
 y 7KH�QXFOHXV�EHFRPHV�PRUH�GHQVH��EXW�GRHV�QRW�UHVWULFW�YLVLRQ
 y 7KH�GRJ�VKRXOG�QRW�EH�H[SHULHQFLQJ�YLVLRQ�SUREOHPV
 y 7KH�YHWHULQDULDQ�VKRXOG�EH�DEOH�WR�REWDLQ�D�FOHDU�IXQGXV�
H[DPLQDWLRQ

 y 7KLV�LV�127�D�FDWDUDFW

Cataract
 y 2SDFLW\�WR�WKH�OHQV�WKDW�FDXVHV�YLVLRQ�LPSDLUPHQW
 y 2FFXUV�LQ�DQ\�DJH�RI�GRJ
 y 2FFXUV�LQ�DQ\�SXUHEUHG�RU�PL[HG�EUHHG�GRJ

Causes of Cataract Formation
 y ΖQKHULWHG
 y Diabetes Mellitus
 y 6HQLOH
 y 5DGLDWLRQ
 y 1XWULWLRQDO��+\SRFDOFHPLD�
 y 3URJUHVVLYH�5HWLQDO�$WURSK\
 y /HQV�/X[DWLRQ
 y 8YHLWLV
 y (OHFWURFXWLRQ
 y 'UXJV�7R[LQV��.HWRFRQD]ROH�
 y Trauma

What to Expect
 y $FFRUGLQJ�WR�D�VWXG\�E\�.OHLQ�HW�DO���3RVWRSHUDWLYH�

  DJ Haeussler, Jr., BS, MS, DVM, DACVO

KEEPING VISION IN 
FOCUS: DISEASES AND 
SURGERY OF THE LENS
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FRPSOLFDWLRQV�DQG�YLVXDO�RXWFRPHV�RI�
SKDFRHPXOVLȴFDWLRQ�LQ�����GRJV������H\HV�������������
 � ����IXQFWLRQDOO\�YLVXDO�DW�WKH�HQG�RI�WKH�VWXG\

 � ����EOLQG
 � ���GHFUHDVHG�YLVLRQ

 � &RPSOLFDWLRQV�
 � 3RVW�2SHUDWLYH�2FXODU�+\SHUWHQVLRQ
 � &RUQHDO�/LSLG
 � 8YHLWLV
 � ΖQWUDRFXODU�+HPRUUKDJH
 � 5HWLQDO�'HWDFKPHQW
 � *ODXFRPD
 � %RVWRQ�7HUULHUV�KDYH�D�KLJKHU�FRPSOLFDWLRQ�UDWH

 y $FFRUGLQJ�WR�D�VWXG\�E\�6LJOH�HW�DO���/RQJ�WHUP�
FRPSOLFDWLRQV�DIWHU�SKDFRHPXOVLȴFDWLRQ�IRU�FDWDUDFW�
UHPRYDO�LQ�GRJV������FDVHV�������������
 � ����VXFFHVV�UDWH
 � &RPSOLFDWLRQV�

 � 3RVWHULRU�&DSVXOH�2SDFLȴFDWLRQ
 � 5HWLQDO�'HWDFKPHQW�������
 � *ODXFRPD�������
 � 3UHYDOHQFH�RI�IDLOXUH�ZDV�OHVV�WKDQ�����DW���\HDU�

follow up
 � %RVWRQ�7HUULHUV��&RFNHU�6SDQLHOV��&RFNHU�3RRGOH��
6KLK�7]XV�DW�D�PRUH�LQFUHDVHG�ULVN�RI�JODXFRPD

 � +\SHUPDWXUH�FDWDUDFWV�LQFUHDVHG�WKH�FRPSOLFDWLRQ�
UDWH��UHIHU�HDUOLHU��

 y $FFRUGLQJ�WR�D�VWXG\�E\�/LP�HW�DO���&DWDUDFWV�LQ����GRJV�
����H\HV���$�FRPSDULVRQ�RI�RXWFRPHV�IRU�QR�WUHDWPHQW��
WRSLFDO�PHGLFDO�PDQDJHPHQW��RU�SKDFRHPXOVLȴFDWLRQ�
ZLWK�LQWUDRFXODU�OHQV�LPSODQWDWLRQ�
 � )DLOXUH�RI�QRQ�WUHDWHG�H\HV�FRPSDUHG�WR�PHGLFDOO\�
PDQDJHG�H\HV�����WLPHV�KLJKHU�LQ�QRQ�WUHDWHG�H\HV

 � )DLOXUH�RI�QRQ�WUHDWHG�H\HV�FRPSDUHG�WR�VXUJLFDOO\�
PDQDJHG�H\HV������WLPHV�KLJKHU�LQ�QRQ�WUHDWHG�H\HV

 � )DLOXUH�RI�PHGLFDOO\�PDQDJHG�H\HV�FRPSDUHG�WR�
VXUJLFDOO\�PDQDJHG�H\HV����WLPHV�KLJKHU�LQ�PHGLFDOO\�
PDQDJHG�H\HV

 � 0DWXUH�DQG�K\SHUPDWXUH�FDWDUDFWV�KDG�D�KLJKHU�
IDLOXUH�UDWH��UHIHU�HDUOLHU��

 � )DLOXUH��*ODXFRPD��VHYHUH�FRUQHDO�GLVHDVH��K\SKHPD��

XYHLWLV
 � 'LDJQRVWLFV

 y &RPSOHWH�%ORRG�&RXQW
 y %LRFKHPLFDO�3URȴOH
 y 8ULQDO\VLV
 y 8ULQH�&XOWXUH��LI�GLDEHWLF�
 y %ORRG�3UHVVXUH
 y (OHFWURUHWLQRJUDP�

 � To cut or not to cut
 � 1RUPDO"
 � 3URJUHVVLYH�5HWLQDO�$WURSK\"
 � 6XGGHQ�$FTXLUHG�5HWLQDO�'HJHQHUDWLRQ�6\QGURPH"

 y 8OWUDVRXQG
 � 6L]H�RI�/HQV
 � 5HWLQDO�'HWDFKPHQW
 � /HQV�&DSVXOH�5XSWXUH
 � 9LWUHDO�&RQVROLGDWLRQ
 � ΖQWUDRFXODU�7XPRU

Surgical Procedure
 y �PP�LQFLVLRQ�PDGH�DW�WKH�OLPEXV
 y $QWHULRU�FKDPEHU�UHSODFHG�ZLWK�YLVFRHODVWLF
 y Anterior capsulotomy and capsulectomy performed
 y /HQV�UHPRYHG�YLD�SKDFRHPXOVLȴFDWLRQ
 y /HQV�HSLWKHOLDO�FHOOV�UHPRYHG�IURP�WKH�FDSVXOH�YLD�
LUULJDWLRQ�DQG�DVSLUDWLRQ

 y Ζ2/�LQVHUWHG�LQWR�WKH�FDSVXOH
 y 9LVFRHODVWLF�UHPRYHG�ZLWK�LUULJDWLRQ�DVSLUDWLRQ
 y ΖQFLVLRQ�FORVHG�ZLWK�����9LFU\O

After Care
 y 7RSLFDO�DQWLELRWLFV��2ȵR[DFLQ�
 y 2UDO�DQWLELRWLFV��&ODYDPR[�
 y 7RSLFDO�16$Ζ'V��)OXUELSURIHQ�RU�'LFORIHQDF�
 y 2UDO�16$Ζ'V��&DUSURIHQ�
 y 7RSLFDO�/XEULFDQW��2SWL[FDUH�
 y 3URWHFWLYH�(�FROODU
 y 5HVWULFWHG�$FWLYLW\
 y 5HFKHFN�LQ���ZHHNV
 y 5HGXFWLRQ�RI�PHGLFDWLRQV�RYHU�WLPH
 y /LIH�ORQJ�IROORZ�XS�DQG�PHGLFDWLRQV
 y /RZ�IDW�GLHWV�DQG�ORZ�IDW�WUHDWV�IRU�GLDEHWLFV

When to Refer?
 y The sooner, the better outcome
 y $OORZLQJ�WKH�OHQV�WR�PDWXUH��RU�ȊULSHQȋ�LV�QR�ORQJHU�

appropriate
 y 'LDEHWLFV�HVSHFLDOO\�QHHG�WR�EH�UHIHUUHG�TXLFNO\�GXH�WR�
WKH�ULVN�RI�OHQV�FDSVXOH�UXSWXUH��UHWLQDO�GHWDFKPHQW��
JODXFRPD��DQG�XYHLWLV

 y 'LDEHWLF�6FKQDX]HUV�QHHG�WR�EH�UHIHUUHG�YHU\�TXLFNO\�
GXH�WR�WKH�ULVN�RI�OHQV�FDSVXOH�UXSWXUH

What Can You Do?
 y 3ODFH�HDFK�SDWLHQW�ZLWK�FDWDUDFWV�RQ�WRSLFDO�ȵXUELSURIHQ�
RU�GLFORIHQDF��WRSLFDO�16$Ζ'V�

Lens Subluxation
 y 0DQ\�FDXVHV�RI�OHQV�VXEOX[DWLRQV�

 � &RQJHQLWDO
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 � 3ULPDU\
 � ΖQKHULWHG��EHWZHHQ�����\HDUV�RI�DJH�

 � 6HFRQGDU\
 � *ODXFRPD
 � 8YHLWLV

 � Trauma
 y $FFRUGLQJ�WR�D�VWXG\�E\�2EHUEDXHU�HW�DO���ΖQKHULWDQFH�
RI�FDWDUDFWV�DQG�SULPDU\�OHQV�OX[DWLRQ�LQ�-DFN�5XVVHOO�
7HUULHUV�
 � ΖQKHULWHG�LQ�-DFN�5XVVHOO�7HUULHUV
 � 'XH�WR�D�PXWDWLRQ�LQ�WKH�+6)��JHQH
 � 2WKHU�EUHHGV�IRXQGV�WR�KDYH�LQKHULWHG�SULPDU\�OHQV�
OX[DWLRQ

 � 6HDO\KDP
 � :LUH�KDLUHG�)R[
 � 0LQL�%XOO�7HUULHU
 � Terrier crosses
 � Tibetan Terrier
 � 6KDU�3HL

 y ΖGHDO�PDQDJHPHQW�RI�OHQV�VXEOX[DWLRQV�LV�VXUJLFDO�
UHPRYDO�RI�WKH�OHQV�ZLWK�RU�ZLWKRXW�Ζ2/�SODFHPHQW

 y $OWHUQDWLYHO\��D�PLRWLF�FDQ�EH�XVHG�LI�WKH�OHQV�LV�
SRVWHULRUO\�VXEOX[DWHG
 � /DWDQRSURVW
 � 'HPHFDULXP�%URPLGH

 y $FFRUGLQJ�WR�D�VWXG\�E\�%LQGHU�HW�DO���2XWFRPHV�RI�
QRQVXUJLFDO�PDQDJHPHQW�DQG�HɝFDF\�RI�'HPHFDULXP�
EURPLGH�WUHDWPHQW�IRU�SULPDU\�OHQV�LQVWDELOLW\�LQ�GRJV��
���FDVHV�������������
 � $W�����ZHHNV�DQG���PRQWKV�SRVW�GLDJQRVLV�RI�OHQV�
LQVWDELOLW\�������RI�GRJV�UHWDLQHG�YLVLRQ

 � $W���\HDU�SRVW�GLDJQRVLV������UHWDLQHG�YLVLRQ
 � $W���\HDUV�SRVW�GLDJQRVLV�������������UHWDLQHG�YLVLRQ

Anterior Lens Luxation
 y 3ULPDU\�OHQV�OX[DWLRQ�LQ�WKH�GRJ
 y 2FFXUV�DV�D�KHUHGLWDU\�GHIHFW�LQ�FROODJHQ�FRPSRVLWLRQ�RI�
WKH�OHQV�]RQXOHV

 y $QWHULRU�OHQV�OX[DWLRQ�PD\�SUHVHQW�IURP�PLOG�WR�VHYHUH�
discomfort,

 y FRQMXQFWLYDO�K\SHUHPLD��VOLJKW�FORXGLQHVV�WR�WKH�H\H
 y $QWHULRU�OHQV�OX[DWLRQ�FRQVWLWXWHV�DQ�HPHUJHQF\�DV�D�

rapid rise in intraocular
 y pressure can result in permanent blindness
 y Treatment

 � /HQV�H[WUDFWLRQ�YLD�LQWUDFDSVXODU�OHQV�H[WUDFWLRQ
 � ����GHJUHH�FRUQHDO�LQFLVLRQ
 � 9LWUHDO�DWWDFKPHQWV�VHYHUHG
 � 3DUWLDO�YLWUHFWRP\�SHUIRUPHG
 � /DUJH�LQFLVLRQ�LQFUHDVHV�ULVN�RI�LQIHFWLRQ
 � 2QJRLQJ�ULVN�RI�UHWLQDO�GHWDFKPHQW�GXH�WR�YLWUHDO�
GHJHQHUDWLRQ

 � 5LVN�RI�JODXFRPD
 � $SKDNLF��VHH�GLVWDQFH�LWHPV��VWUXJJOH�ZLWK�QHDU�ȴHOG�
YLVLRQ�

 y :KDW�FDQ�\RX�GR"
 � 6WDUW�SDWLHQW�RQ�GRU]RODPLGH�RU�GRU]RODPLGH�WLPRORO�
7Ζ'�LI�LQWUDRFXODU�SUHVVXUHV�DUH�JUHDWHU�WKDQ���PP+J

 � '2�127�*Ζ9(�$1<�0Ζ27Ζ&6�

 � /DWDQRSURVW
 � 'HPHFDULXP�%URPLGH
 � 3LORFDUSLQH

 � )OXUELSURIHQ�RU�'LFORIHQDF�6Ζ'�WR�GHFUHDVH�VXEFOLQLFDO�
XYHLWLV�FDXVHG�E\�WKH�OHQV�EXPSLQJ�LQWR�LQWUDRFXODU�
structures

 � 5HIHU�LPPHGLDWHO\
 y :KDW�HOVH�FDQ�EH�GRQH"

 � ΖV�WKH�SDWLHQW�YLVXDO"
 � 'RHV�WKH�SDWLHQW�KDYH�D�GD]]OH�UHVSRQVH"
 � ΖI�SDWLHQW�LV�SDLQIXO��KDV�LQFUHDVHG�LQWUDRFXODU�
SUHVVXUHV��QR�PHQDFH��QR�GD]]OH��DQG�UHIHUUDO�LV�QRW�
DQ�RSWLRQ�

 � (QXFOHDWLRQ
 y ΖI�QRWKLQJ�LV�GRQH��WKH�LQWUDRFXODU�SUHVVXUHV�DUH�QRUPDO��
DQG�WKH�OHQV�UHPDLQV�DQWHULRUO\�OX[DWHG��HQGRWKHOLDO�
decompensation can occur
 � This can result in corneal rupture

Posterior Lens Luxation
 y 'LɝFXOW�WR�UHPRYH�VXUJLFDOO\��GHSHQGLQJ�RQ�ZKLFK�
WHFKQLTXH�\RX�SUHIHU
 � Ζ�SHUVRQDOO\�SUHIHU�WR�YLVFRȵRDW�WKH�OHQV�ZLWK������
YLVFRHODVWLF�RU����LI�WKDW�GRHV�QRW�ZRUN

 y +LJK�ULVN�RI�UHWLQD�GHWDFKPHQW�LI�WKH�OHQV�LV�UHPRYHG�RU�
LI�WKH�OHQV�VWD\V�LQ�WKH�YLWUHRXV

 y +LJK�ULVN�RI�JODXFRPD�LI�WKH�OHQV�PLJUDWHV�DQWHULRUO\
 � ΖI�WKH�OHQV�LV�SRVWHULRUO\�OX[DWHG��SUHVFULEH�D�WRSLFDO�
PLRWLF��ODWDQRSURVW��WR�ȊWUDSȋ�WKH�OHQV�LQWR�WKH�
SRVWHULRU�VHJPHQW

 y These patients typically do not see well, but comfort can 
EH�PDLQWDLQHG�IRU�ORQJHU�WKDQ�DQ�DQWHULRU�OHQV�OX[DWLRQ�
patient
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Eyelid Anatomy
 y 0RGLȴHG�VNLQ

 � (SLGHUPLV�'HUPLV
 � Most domestic species is haired

 � Muscular layer
 � 2UELFXODULV�RFXOL

 � Closes the eyelids
 � /HYDWRU�SDOSHEUDH�VXSHULRULV

 � 2SHQV�WKH�H\HOLGV
 � 7DUVDO�/D\HU

 � 0HLERPLDQ�*ODQGV
 � 0RGLȴHG�VHEDFHRXV�JODQGV

 � *ODQGV�RI�0ROO
 � 0RGLȴHG�VZHDW�JODQGV

 � 7DUVDO�3ODWH
 � &RQMXQFWLYD

 � 9HVVHOV��QHUYHV��O\PSKDWLFV
 y )XQFWLRQ

 � 3URWHFWV�WKH�JOREH
 � 3DOSHEUDO�UHȵH[
 � 5HPRYHV�VXUIDFH�GHEULV

 � &RQWULEXWHV�WR�WHDU�ȴOP
 � 0HLERPLDQ�JODQGV�Ȃ�OLSLG�OD\HU
 � %OLQNLQJ�GLVWULEXWHV�WHDU�ȴOP

 � 5HJXODWHV�OLJKW�HQWHULQJ�WKH�JOREH
 � 6TXLQWLQJ

Entropion
 y ΖQZDUG�UROOLQJ�RI�WKH�H\HOLG
 y ȏ+LJKO\�EUHHG�DVVRFLDWHG�LQ�GRJV

 � 8VXDOO\�VHFRQGDU\�WR�H[FHVVLYH�H\HOLG�OHQJWK�DQG�
prominent facial fold

 y Cats
 � ΖQWDFW�PDOHV�ZLWK�ȊVWXG�MRZOVȋ
 � 2OGHU�FDWV�ZLWK�UHWUREXOEDU�IDW�DWURSK\
 � Cicatricial

  DJ Haeussler, Jr., BS, MS, DVM, DACVO

COMMON EYELID DISEASES IN 
SMALL ANIMAL PATIENTS
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 y /RZHU�ODWHUDO�DQG�PHGLDO�H\HOLGV��GRJV��PRVW�FRPPRQ
 y 8SSHU�H\HOLGV�OHVV�FRPPRQ

 � 6KDU�3HL��&KRZ�&KRZ
 � &LFDWULFLDO��VFDUULQJ�IURP�SUHYLRXV�LQIHFWLRQ��VXUJHU\��RU�
WUDXPD�

 y 6XUJLFDO�WKHUDS\�LV�LQGLFDWHG�IRU�UHVROXWLRQ
 � /DWHUDO�FDQWKRSODVW\��PRGLȴHG�+RW]�&HOVXV

 y 3ULRU�WR�VXUJHU\��LW�LV�UHFRPPHQGHG�WKDW�SDWLHQW�UHFHLYH�D�
lubrication with hyaluronic acid
 � ΖPSURYHV�SDWLHQW�FRPIRUW
 � 5HGXFHV�ULVN�IRU�FRUQHDO�XOFHUDWLRQ

Distichiasis
 y +DLUV�DULVLQJ�IURP�WKH�H\HOLG�PDUJLQ

 � 2IWHQ�DULVH�IURP�PHLERPLDQ�RSHQLQJV
 � 6LQJOH�RU�PXOWLSOH�WXIWV�RI�KDLU

 y 6HTXHODH
 � (SLSKRUD��PXFXV�GLVFKDUJH
 � Corneal ulceration
 � 6TXLQWLQJ

 y 6XUJLFDO�WKHUDS\�LQYROYHV�IROOLFXODU�FU\RDEODWLRQ
 � )UHH]LQJ�RI�WKH�H\HOLG�PDUJLQ�LQ�RUGHU�WR�NLOO�WKH�KDLU�
IROOLFOH�DQG�SUHYHQW�UHJURZWK

 y ΖI�WKH\�DUH�FRQWLQXRXVO\�HSLODWHG��WKH\�ZLOO�FRQWLQXH�WR�
UHJURZ

 y 6KRUW�WHUP�PHGLFDO�WKHUDS\�LQYROYHV�XVLQJ�WRSLFDO�
OXEULFDWLRQ�JHO�ZLWK�K\DOXURQLF�DFLG�PXOWLSOH�WLPHV�SHU�GD\

Ectopic Cilia 
 y +DLUV�HPHUJLQJ�WKURXJK�SDOSHEUDO�FRQMXQFWLYD

 � Direct corneal contact
 y 6HTXHODH

 � 0DUNHG�GLVFRPIRUW�Ȃ�EOHSKDURVSDVP
 � &RUQHDO�XOFHUDWLRQ�ZLWK�NHUDWLWLV

 y Treatment
 � 3ULRU�WR�VXUJHU\�WUHDW�ZLWK�WRSLFDO�OXEULFDWLRQ�JHO�ZLWK�

hyaluronic acid
 � 8WLOL]H�DQWLELRWLFV�LI�WKHUH�LV�FRQFXUUHQW�FRUQHDO�

ulceration
 � 6XUJLFDO�H[FLVLRQ�RI�IROOLFOH�ZLWK�FU\RDEODWLRQ

Trichiasis
 y 1RUPDO�KDLUV�WKDW�DUH�PLVGLUHFWHG�DQG�FRQWDFW�
FRQMXQFWLYD�DQG�FRUQHD

 y &RPPRQ�ORFDWLRQV�
 � 1DVDO�)ROGV

 � %UDFK\FHSKDOLFV
 � &RPSRQHQW�RI�PDFURSDOSHEUDO�ȴVVXUH�V\QGURPH

 � Caruncular
 � 8SSHU�ODWHUDO�H\HOLG

 y 6HTXHODH
 � ΖUULWDWLRQ�Ȃ�EOHSKDURVSDVP��HSLSKRUD��PXFXV�GLVFKDUJH
 � &RUQHDO�XOFHUDWLRQ�Ȃ�HVSHFLDOO\�ZKHQ�D�FRPSRQHQW�RI�

entropion
 y Treatment

 � 6XUJLFDO
 � 1DVDO�)ROG�5HPRYDO
 � Medial Canthoplasty
 � 0RGLȴHG�+RW]�&HOVXV
 � %OHSKDURSODVW\

 � Medical

 � 7RSLFDO�OXEULFDWLRQ�JHO�ZLWK�K\DOXURQLF�DFLG
 � Antibiotics if concurrent corneal ulceration

Eyelid Agenesis
 y 8QGHUGHYHORSHG�H\HOLG�PDUJLQ�Ȃ�SDUWLDO�RU�FRPSOHWH

 � Most commonly seen in felines
 y 6HTXHODH

 � ([SRVXUH�NHUDWLWLV
 � Trichiasis
 � &RUQHDO�8OFHUDWLRQ

 y Treatment
 � Cryotherapy
 � 5HFRQVWUXFWLYH�EOHSKDURSODVW\

 � /LS�WR�/LG
 � 6ZLWFK�ȵDS

ΖQȵDPPDWRU\�'LVHDVH
 y %OHSKDULWLV

 � ΖQȵDPPDWLRQ�RI�WKH�H\HOLGV
 � *HQHUDOL]HG�GLXVH�RU�IRFDO

 � (\HOLGV�VROHO\��RU�FRPSRQHQW�RI�ODUJHU�GLVHDVH�SURFHVV�
�DXWRLPPXQH�VNLQ�GLVRUGHUV�

 � 9DU\LQJ�GHJUHHV�RI�LQȵDPPDWLRQ��XOFHUDWLRQ��DORSHFLD��
pruritis

 y (WLRORJLHV
 � %DFWHULDO��LPPXQH�PHGLDWHG��SDUDVLWLF��P\FRWLF��
SKDUPDFRORJLF��HVSHFLDOO\�LQ�FDWV���YLUDO��FDWV�ZLWK�)+9���
traumatic

 y ΖPPXQH�0HGLDWHG�%OHSKDULWLV��3ULPDU\�
 � 0DUJLQDO�%OHSKDULWLV

 � (\HOLGV�RQO\��PHLERPLDQ�JODQGV
 � +\SHUVHQVLWLYLW\�WR�QRUPDO�PHLERPLDQ�VHFUHWLRQV�ȵRUD

 y ΖPPXQH�0HGLDWHG�%OHSKDULWLV��6HFRQGDU\�
 � &RPSRQHQW�RI�LPPXQH�PHGLDWHG�VNLQ�GLVHDVH
 � 3HPSKLJXV��YXOJDULV��IROLDFHRXV���GLVFRLG�OXSXV��
XYHRGHUPDWRORJLF�V\QGURPH

 y 0\FRWLF�%OHSKDULWLV
 � 0LFURVSRUXP�FDQLV��WULFKRSK\WRQ��EODVWRP\FRVLV��UDUH�
 � *HQHUDOL]HG�FRQGLWLRQ�LQ�\RXQJ�LPPXQRFRPSURPLVHG
 � Alopecia and erythema common
 � 7ULFKRJUDP�FDQ�EH�XVHIXO�LQ�GLDJQRVLV

 y 3DUDVLWLF�%OHSKDULWLV
 � 'HPRGH[�DQG�6DUFRSWHV
 � *HQHUDOL]HG�FRQGLWLRQ�LQ�\RXQJ�LPPXQRFRPSURPLVHG
 � Alopecia, erythema, and pruritis
 � 6NLQ�VFUDSLQJ�XVHIXO�LQ�GLDJQRVLV

 y 9LUDO�%OHSKDULWLV
 � )HOLQH�KHUSHV�YLUXV�EOHSKDURFRQMXQFWLYLWLV

 y 3DUDVLWLF�%OHSKDULWLV
 � Demodectic blepharitis

 y 3\RJUDQXORPDWRXV�%OHSKDULWLV
 � 'LVWLQFW�JUDQXORPDV�FHQWHUHG�RYHU�PHLERPLDQ�JODQGV
 � (WLRORJ\�QRW�FOHDUO\�XQGHUVWRRG�Ȃ�UXSWXUH�RI�
PHLERPLDQ�JODQGV��DXWRLPPXQH��IROOLFXOLWLV��EDFWHULDO�
component

 y %OHSKDULWLV
 � 6HTXHODH

 � 8OFHUDWLRQ��GHSLJPHQWDWLRQ��VFDUULQJ��QHFURVLV�
�VHYHUH�

 � (QWURSLRQ�HFWURSLRQ�Ȃ�FLFDWULFLDO
 � .HUDWLWLV�Ȃ�H[SRVXUH��FRQWLJXRXV�ZLWK�EOHSKDULWLV
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 � Treatment
 � ΖGHQWLI\�HOLPLQDWH�DQ\�XQGHUO\LQJ�FDXVH
 � $QWLPLFURELDO�WKHUDS\�Ȃ�LGHDOO\�EDVHG�RQ�FXOWXUH�
VHQVLWLYLW\��F\WRORJ\�VNLQ�VFUDSLQJ�WULFKRJUDP

 � &RUWLFRVWHURLGV�Ȃ�LI�QRW�P\FRWLF��SDUDVLWLF��RU�
systemically contraindicated

 � %LRSV\�RI�IRFDO�OHVLRQV
 � 6XUJLFDO�FRUUHFWLRQ�RI�HQWURSLRQ�HFWURSLRQ

 y &KDOD]LRQ�+RUGHROXP
 � )RFDO��QRQ�SDLQIXO�VZHOOLQJ�RI�PHLERPLDQ�JODQG
 � 9DULRXV�HWLRORJLHV

 � 0HLERPLDQ�JODQG�G\VSODVLD��QHRSODVLD��LQIHFWLRQ
 � 6HTXHODH

 � 5XSWXUH��LQȵDPPDWLRQ��XOFHUDWLRQ��VHFRQGDU\�
infection

 � .HUDWLWLV�XOFHUDWLRQ�Ȃ�ZLWK�ODUJH�PDVVHV�DQG�FRUQHDO�
contact

 � Treatment
 � Monitor if incidental or subclinical
 � /DQFH�DQG�FXUHWWDJH�������FU\RWKHUDS\
 � $GGUHVV�QHRSODVLD��H[FLVLRQ��GHEXON�FU\RDEODWLRQ�
 � Antimicrobial therapy
 � &RUWLFRVWHURLGV�Ȃ�W\SLFDOO\�QRW�LQGLFDWHG��FDQ�GR�

topical if
 � LQȵDPPDWLRQ�LUULWDWLRQ�LV�SUHVHQW

Eyelid Neoplasia
 y *HQHUDO�3RLQWV

 � 'RJV
 � 2YHUZKHOPLQJO\�EHQLJQ��!����
 � *HQHUDOO\�ROGHU��!���\HDUV�
 � 0HLERPLDQ�DGHQRPDV�DGHQRFDUFLQRPDV�!�SDSLOORPDV�
!�PHODQRPDV�!�DOO�WKH�UHVW��0&7��KLVWLRF\WRPD��
ȴEURPD��6&&��HWF��

 � Cats
 � 0DMRULW\�PDOLJQDQW���������
 � *HQHUDOO\�ROGHU��!��\HDUV�
 � � 6&&�!�0&7�!�KHPDQJLRVDUFRPD�!�DGHQRFDUFLQRPD�
!�DOO�WKH�UHVW��O\PSKRPD��ȴEURVDUFRPD��SHULSKHUDO�
QHUYH�VKHDWK�WXPRU��HWF�

 y 0HLERPLDQ�$GHQRPD�$GHQRFDUFLQRPD
 � 'RJV

 � Most common eyelid neoplasia
 � 2OGHU�GRJV��!���\HDUV�ROG�
 � %HKDYH�EHQLJQO\�UHJDUGOHVV�RI�DGHQRPD�RU�
DGHQRFDUFLQRPD��QR�UHSRUWV�RI�PHWDVWDVLV�

 � $GHQRFDUFLQRPD�PRUH�OLNHO\�WR�UHFXU�ORFDOO\
 � 8SSHU�H\HOLG�PRVW�FRPPRQ
 � 9DU\�LQ�DSSHDUDQFH�DQG�FRORUDWLRQ��SLQN�WR�GDUNO\�
SLJPHQWHG�

 � 2IWHQ�KDYH�DVVRFLDWHG�FKDOD]LRQ
 � Cats

 � ([WUHPHO\�UDUH
 y 3DSLOORPD

 � 'RJV
 � %LPRGDO�GLVWULEXWLRQ

 � <RXQJ�GRJV�����\HDUV�ROG����YLUDO�LQ�RULJLQ
 � 2OGHU�GRJV��VTXDPRXV�SDSLOORPD�

 � 3HGXQFXODWHG��WKLQ�VWDON��SLQN�WR�KHDYLO\�SLJPHQWHG
 � 5HDFK�D�JURZWK�PD[LPXP

 � &DQ�UHJUHVV�ZLWK�QR�WUHDWPHQW��YLUDO�
 � (\HOLG�VNLQ�PDUJLQ�DQG�SDOSHEUDO�FRQMXQFWLYD

 � Cats
 � 5DUH

 y Melanoma
 � 'RJV

 � Two forms
 � 6ROLWDU\�UDLVHG�PDVV�Ȃ�PD\�EH�PXOWLSOH
 � )ODW��GLXVH�PDVV�DW�H\HOLG�PDUJLQ��9L]VODV�
RYHUUHSUHVHQWHG�

 � 0LGGOH�DJHG�WR�ROGHU�GRJV
 � /RFDOO\�DJJUHVVLYH��EXW�ORZ�SRWHQWLDO�IRU�PHWDVWDVLV�
�SULPDU\�FRQMXQFWLYDO�DUH�PRUH�DJJUHVVLYH�

 � Cats
 � 1R�UHSRUWV�RI�SULPDU\�H\HOLG�PHODQRPD�LQ�FDWV�
�FRQMXQFWLYDO�DQG�QLFWLWDWLQJ�PHPEUDQH�

 y Mast Cell Tumor
 � 0LGGOH�DJHG�WR�ROGHU�SDWLHQWV
 � 6ROLWDU\�PDVVHV�RI�YDU\LQJ�VL]H
 � 8OFHUDWLRQ�DQG�LQȵDPPDWLRQ�FRPPRQ
 � Can spread systemically

 � 1RW�UHSRUWHG�WR�EH�FRPPRQ��EXW�VHHQ�FOLQLFDOO\
 � &DQ�VKULQN�FRQVLGHUDEO\�ZLWK�PHGLFDO�PDQDJHPHQW

 � Corticosteroids, diphenhydramine
 � 3DWQDLN�JUDGLQJ�VFDOH�QRW�DOZD\V�LQGLFDWLYH�RI�EHKDYLRU�

or potential for recurrence
 y 6TXDPRXV�&HOO�&DUFLQRPD

 � Cats
 � Most common eyelid neoplasm
 � 2OGHU�FDWV�Ȃ�XVXDOO\�ROGHU�WKDQ����\HDUV�ROG
 � 'HSLJPHQWHG�VNLQ��OLJKW�FRDW�FRORU�SUHGLVSRVHG
 � 8OFHUDWLYH��YDVFXODU��H[SDQVLOH�HSLWKHOLDO�QHRSODVP
 � /RZHU�H\HOLG�PRVW�FRPPRQ�ORFDWLRQ
 � /RFDOO\�DJJUHVVLYH�ZLWK�D�IDLUO\�KLJK�UHFXUUHQFH�UDWH
 � 0HWDVWDVLV�WR�ORFDO�O\PSK�QRGHV�LQ�DGYDQFHG�FDVHV
 � $JJUHVVLYHQHVV�FRUUHODWHG�ZLWK�FHOOXODU�

pleomorphism
 � 'RJV

 � 5DUH�Ȃ�UHSUHVHQWV������RI�H\HOLG�QHRSODVPV
 � /RFDOO\�DJJUHVVLYH�ZLWK�D�IDLUO\�KLJK�UHFXUUHQFH

 y 6HTXHODH
 � 'LVWRUW�GLVUXSW�H\HOLG�IXQFWLRQ
 � 8OFHUDWLRQ�ZLWK�VHFRQGDU\�LQIHFWLRQ�FKDOD]LRQ
 � .HUDWLWLV�DQG�FRUQHDO�XOFHUDWLRQ�IURP�GLUHFW�FRQWDFW�

and poor eyelid function
 � /RFDO�UHFXUUHQFH�DQG�PHWDVWDVLV

 y Treatment
 � 0RQLWRU��SUHVXPHG�EHQLJQ��VPDOO��LQFLGHQWDO��
VXEFOLQLFDO�PDVVHV�

 � 'HEXONLQJ�DQG�FU\RWKHUDS\
 � 5HFXUUHQFH�UDWH�GHSHQGHQW�RQ�VSHFLHV�DQG�W\SH�RI�

neoplasia
 � 6XUJLFDO�H[FLVLRQ�Ȃ�PDOLJQDQW�RU�EHQLJQ�!����RI�H\HOLG

 � /DUJH�PDVVHV�PD\�UHTXLUH�H[WHQVLYH�H\HOLG�
reconstruction

 � $GMXQFWLYH�WKHUDS\��V\VWHPLF�RU�ORFDO�FKHPRWKHUDS\��
FU\RWKHUDS\��UDGLDWLRQ��LQWUDOHVLRQDO�FRUWLFRVWHURLGV��HWF�

 � (QXFOHDWLRQ�H[HQWHUDWLRQ�LQ�VHYHUH�FDVHV
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Glaucoma
 y *ODXFRPD�LV�DQ�LQFUHDVH�LQ�WKH�Ζ23�WR�D�OHYHO�WKDW�LV�

incompatible with the health of the eye
 y *ODXFRPD�LV�WKH�VLQJOH�PRVW�FRPPRQ�FDXVH�RI�EOLQGQHVV�
LQ�GRJV

 y $OZD\V�WKH�UHVXOW�RI�D�GHFUHDVH�LQ�RXWȵRZ

Tonometry
 y 2QO\�ZD\�WR�GHȴQLWLYHO\�GLDJQRVH�JODXFRPD
 y $OO�UHG��EOLQG��SDLQIXO��EOXH�H\HV�VKRXOG�KDYH�Ζ23�FKHFNHG
 y $OO�H\HV�ZLWK�ȴ[HG�DQG�GLODWHG�SXSLOV�VKRXOG�KDYH�Ζ23�FKHFNHG
 y $OO�H\HV�ZLWK�DQLVRFRULD�RU�DQWHULRU�XYHLWLV�VKRXOG�KDYH�
Ζ23�FKHFNHG

 y $OO�SUHGLVSRVHG�EUHHGV�VKRXOG�KDYH�Ζ23�FKHFNHG�GXULQJ�
URXWLQH�H[DPLQDWLRQ

Intraocular Pressure
 y 1RUPDO�ΖQWUDRFXODU�3UHVVXUH�IRU�D�GRJ�LV������PP+J��

 � ������LV�D�JRRG�QRUPDO�UDQJH
 y *ODXFRPD�SUHVVXUHV�ZLOO�EH�!�����PP+J

Aqueous Humor 
 y 3URGXFHG�E\�WKH�FLOLDU\�ERG\

 y 3URGXFHG�E\�D�FRPELQDWLRQ�RI�
 � $FWLYH�3URGXFWLRQ������
 � 3DVVLYH�'LXVLRQ
 � 8OWUDȴOWUDWLRQ

 y $FWLYH�SRUWLRQ�LV�GHSHQGHQW�RQ�FDUERQLF�DQK\GUDVH

Flow of Aqueous
�� &OLOLDU\�(SLWKHOLXP
�� %HWZHHQ�ΖULV�DQG�/HQV
�� 7KURXJK�3XSLO
�� ΖULGRFRUQHDO�$QJOH
�� 3HFWLQDWH�/LJDPHQWV
�� 7UDEHFXODU�0HVKZRUN
�� %ORRG�9HQRXV�6\VWHP

ABCDs of Primary Glaucoma
 y $UWLF�%UHHGV��0DODPXWH��+XVN\��(ONKRXQG��6DPR\HG�
 y %HDJOHV
 y %DVVHW�+RXQG
 y %RXYLHU
 y %XOO�0DVWL
 y &RFNHU

  Dr. DJ Haeussler, Jr., BS, MS, DVM, DACVO
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 y Chow Chow
 y Dalmation
 y *UHDW�'DQH

Primary Glaucoma 
 y 1RW�DVVRFLDWHG�ZLWK�DQ\�RWKHU�RFXODU�GLVHDVH
 y *HQHUDOO\�VHHQ�LQ�SUHGLVSRVHG�EUHHGV
 y ����ZLOO�SUHVHQW�ELODWHUDO�ZLWKLQ���\HDUV
 y &KHFN�Ζ23�HYHU\�����PRQWKV
 y 3UHYHQWLYH�WKHUDS\�IRU�ȊJRRG�H\Hȋ��'RU]RODPLGH�%Ζ'�

Pupillary Light Response
 y Mydriasis

 � Ζ23�!��PP+J
 � 5HWLQDO�'HJHQHUDWLRQ�'HWDFKPHQW
 � ΖULV�$WURSK\

 y Miosis
 � ΖQ�FRPELQDWLRQ�ZLWK�LQFUHDVHG�Ζ23�VXJJHVWV�FRQFXUUHQW�
XYHLWLV

Secondary Causes
 y $QWHULRU�/HQV�/X[DWLRQ

 � 1HYHU�JLYH�WKHVH�DQLPDOV�SLORFDUSLQH�RU�ODWDQRSURVW
 � These medications cause miosis
 � &DXVHV�D�SXSLOODU\�EORFN�UHVWULFWLQJ�WKH�QRUPDO�ȵRZ�
RI�DTXHRXV

 � ΖQFUHDVHV�LQWUDRFXODU�SUHVVXUH��FDXVHV�SDLQ��DQG�
potentially will blind the patient

 � 7UHDWPHQW�LV�HPHUJHQF\�VXUJLFDO�UHPRYDO�RI�WKH�OHQV
 � 7HUULHUV�KDYH�DQ�LQKHULWHG�]RQXODU�G\VJHQHVLV�WKDW�
FDXVHV�D�OHQV�OX[DWLRQ�EHWZHHQ�����\HDUV�ROG

 y 8YHLWLV
 � 7KH�PRVW�FRPPRQ�FDXVH�RI�VHFRQGDU\�JODXFRPD
 � /HQV�LQGXFHG��LGLRSDWKLF�LPPXQH�PHGLDWHG��P\FRVHV��
EDFWHUHPLD��VHSWLFHPLD��YLUHPLD��LQIHFWLRXV��QHRSODVWLF��
9.+��6/(

 � 0XVW�DVFHUWDLQ�DQG�WUHDW�XQGHUO\LQJ�XYHLWLV
 y +\SKHPD

 � 5HWLQDO�GHWDFKPHQW�DQG�WHDU
 � &ORWWLQJ�GLVRUGHUV

 � Trauma
 � +\SHUWHQVLRQ
 � ΖQWUDRFXODU�1HRSODVLD
 � $FFRUGLQJ�WR�D�VWXG\�E\�-LQNV�HW�DO���&DXVHV�DQG�
2XWFRPHV�RI�GRJV�SUHVHQWLQJ�ZLWK�K\SKHPD�WR�D�
UHIHUUDO�KRVSLWDO�LQ�&RORUDGR��D�UHWURVSHFWLYH�DQDO\VLV�
RI����FDVHV�

 � ������GXH�WR�ORFDO�RFXODU�GLVHDVH
 � ������GXH�WR�WUDXPD
 � �����LGLRSDWKLF

 � 3RRU�2XWFRPHV
 � 1HRSODVLD
 � &KURQLF�8YHLWLV
 � Trauma

 � 3RRU�3URJQRVWLF�ΖQGLFDWRUV
 � $EVHQW�GD]]OH�UHVSRQVH
 � $EVHQW�FRQVHQVXDO�SXSLOODU\�OLJKW�UHVSRQVH
 � (OHYDWHG�Ζ23
 � 8QLODWHUDO�K\SKHPD
 � Complete hyphema

 y +\SRS\RQ
 � ΖQȵDPPDWRU\�FHOOV��ZKLWH��WKDW
 � DFFXPXODWH�LQ�WKH�YHQWUDO�DQWHULRU
 � chamber
 � &RUQHDO�8OFHUDWLRQ
 � 6HSWLFHPLD
 � %DFWHUHPLD

 y 1HRSODVLD
 � 3ULPDU\
 � Metastatic

Pre-Iridal Fibrovascular Membrane
 y 3Ζ)0

 � )LEURYDVFXODU�PHPEUDQH�WKDW�JURZV�RQ�WKH�DQWHULRU�IDFH�
RI�WKH�LULV�DQG�WKHQ�REVWUXFWV�WKH�LULGRFRUQHDO�DQJOH

 y 6HFRQGDU\�WR�
 � 5HWLQDO�'HWDFKPHQW
 � 8YHLWLV
 � 1HRSODVLD

Acute Glaucoma
 y &RUQHDO�(GHPD
 y 'LODWHG�3XSLO�6OXJJLVK�3/5
 y Decreased or absent menace
 y 3DLQ
 y (SLVFOHUDO�ΖQMHFWLRQ

Chronic Glaucoma 
 y &RUQHDO�(GHPD
 y $EVHQW�3/5
 y Absent Menace
 y %OHSKDURVSDVP
 y &RUQHDO�6WULDH
 y 5HWLQDO�'HJHQHUDWLRQ
 y (QJRUJHG�(SLVFOHUD
 y &XSSHG�2SWLF�'LVF
 y %XSKWKDOPLD

Mannitol
 y $FXWH�JODXFRPD
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 y *LYHQ�Ζ9
 y �������JP�NJ��RYHU������PLQ
 y :LWKKROG�ZDWHU�����KRXUV
 y �����PLQ�RQVHW������KRXU�GXUDWLRQ
 y 'HK\GUDWHV�YLWUHRXV
 y $YRLG�LQ�SDWLHQWV�ZLWK�GHK\GUDWLRQ��&+)��VXEGXUDO�
KHPRUUKDJH

Carbonic Anhydrase Inhibitors
 y &DUERQLF�DQK\GUDVH�LV�UHTXLUHG�IRU�DFWLYH�SURGXFWLRQ�RI�
DTXHRXV

 y 0HWKD]RODPLGH�����PJ�NJ���2UDO�
 � �������DTXHRXV�VHFUHWLRQ�UHGXFWLRQ
 � %Ζ'�7Ζ'
 � 6LGH�(HFWV��0HWDEROLF�DFLGRVLV��SDQWLQJ��GHSUHVVLRQ��
YRPLWLQJ��GLDUUKHD

 y 'RU]RODPLGH�����7RSLFDO�
 � �������DTXHRXV�VHFUHWLRQ�UHGXFWLRQ
 � 7Ζ'
 � $YRLGV�V\VWHPLF�VLGH�HHFWV
 � Can prophylactically treat other eye in primary 
JODXFRPD

Autonomic Agents
 y 7LPRORO�������%HWD�%ORFNHU�

 � 'HFUHDVH�Ζ23�E\���
 � %Ζ'�7Ζ'
 � 5HGXFHV�DTXHRXV�SURGXFWLRQ
 � 6LGH�HHFWV�RI�EURQFKRFRQVWULFWLRQ�DQG�EUDG\FDUGLD�
�SRWHQWLDOO\�

 y 3LORFDUSLQH������SDUDV\PSDWKRPLPHWLF�
 � %Ζ'�7Ζ'��WRSLFDOO\�
 � &RQVWULFWV�FLOLDU\�PXVFOHV�DQG�LQFUHDVHV�RXWȵRZ�E\�
RSHQLQJ�WUDEHFXODU�PHVKZRUN

 � Miosis
 � &RQWUDLQGLFDWHG�LQ�DQWHULRU�XYHLWLV
 � ΖUULWDWLQJ�WR�FRUQHD
 � 1R�ORQJHU�FRPPRQO\�XVHG
 � $EVROXWHO\�GR�127�XVH�LQ�FDVHV�ZLWK�DQ�DQWHULRU�OHQV�
OX[DWLRQ

Combination Medications
 y 'RU]RODPLGH�7LPRORO

 � /RZHUHG�Ζ23�E\����PP+J�LQ�JODXFRPDWRXV�GRJV
 � Can decrease heart rate
 � 7Ζ'�LQ�DHFWHG�H\HV��%Ζ'�SURSK\ODFWLFDOO\

 y 6XPPDU\
 y 7LPRORO�%Ζ'

 � ����PP+J�UHGXFWLRQ
 y 'RU]RODPLGH�7Ζ'

 � ���PP+J�UHGXFWLRQ
 y 'RU]RODPLGH�7LPRORO�%Ζ'

 � ����PP+J�UHGXFWLRQ

Prostaglandin Analogue
 y /DWDQRSURVW�������

 � 6LJQLȴFDQWO\�GHFUHDVHV�Ζ23�ZLWKLQ���KRXU
 � Causes miosis
 � $OWHUV�RXWȵRZ�SDWKZD\�WR�WKH�XYHRVFOHUDO�SDWKZD\
 � %Ζ'

 � $YRLG�LQ�SDWLHQWV�ZLWK�XYHLWLV
 � $EVROXWHO\�GR�127�XVH�LQ�FDVHV�ZLWK�DQ�DQWHULRU�OHQV�
OX[DWLRQ

Surgical Therapy
 y Client Communication

 � %OLQG�YV��3DLQIXO
 y &\FORFU\RVXUJHU\

 � )UHH]HV�SRUWLRQ�RI�FLOLDU\�ERG\�WR�GHFUHDVH�DTXHRXV�
production

 � +LJK�ULVN
 � 5DUHO\�XVHG�DQ\�PRUH

 y 7UDQV�6FOHUDO�&\FORSKRWRFRDJXODWLRQ
 � /DVHU�HQHUJ\�GHVWUR\V�FLOLDU\�ERG\
 � (QHUJ\�GHOLYHUHG�RXWVLGH�WKH�H\H
 � &RPSOLFDWLRQV�LQFOXGH�KHPRUUKDJH��XYHLWLV��FDWDUDFW��
ZRUVHQLQJ�JODXFRPD

 y *RQLRLPSODQWDWLRQ
 � )LOWHULQJ�3URFHGXUHV

 � $OWHUQDWH�RXWȵRZ�SDWKZD\�WKURXJK�WKH�VFOHUD�
GUDLQLQJ�DTXHRXV�WR�VXEFRQMXQFWLYDO�VSDFH

 � 5LVN�RI�IDLOXUH�GXH�WR�ȴEURVLV
 � $FFRUGLQJ�WR�D�VWXG\�E\�6DSLHQ]D�HW�DO���/RQJ�WHUP�
HYDOXDWLRQ�RI�WKH�XVH�RI�$KPHG�JRQLRLPSODQWV�LQ�GRJV�
ZLWK�SULPDU\�JODXFRPD��QRQH�FDVHV�������������

 � ��FDVHV�ZHUH�YLVXDO�ZLWK�FRQWUROOHG�Ζ23�DW���\HDU�
SRVW�RS

 y 76&3&�DQG�*RQLRLPSODQWDWLRQ��&RPELQDWLRQ�3URFHGXUH�
 � $FFRUGLQJ�WR�D�VWXG\�E\�6DSLHQ]D�HW�DO���&RPELQHG�
WUDQVVFOHUDO�GLRGH�ODVHU�F\FORSKRWRFRDJXODWLRQ�DQG�
$KPHG�JRQLRLPSODQWDWLRQ�LQ�GRJV�ZLWK�SULPDU\�
JODXFRPD�����������������

 � ����9LVXDO�DW���PRQWKV
 � ����9LVXDO�DW����PRQWKV
 � ����KDG�FRQWUROOHG�Ζ23�DW����PRQWKV
 � 6KRUW�WHUP�FRPSOLFDWLRQV

 � )LEULQ
 � +\SKHPD
 � &RUQHDO�8OFHU
 � 5HWLQDO�'HWDFKPHQW

 y (QGRODVHU
 � ΖQWUDRFXODU�YLVXDOL]DWLRQ�RI�FLOLDU\�SURFHVVHV�ZKHUH�
HQHUJ\�LV�GHOLYHUHG

 � &RPSOLFDWLRQV�LQFOXGH�KHPRUUKDJH�DQG�XYHLWLV
 � +DV�WR�EH�FRPELQHG�ZLWK�UHPRYDO�RI�WKH�OHQV�LQ�RUGHU�
WR�YLVXDOL]H�WKH�FLOLDU\�SURFHVVHV

 y (QXFOHDWLRQ
 � 1R�IXUWKHU�IROORZ�XS�RQ�WKLV�H\H

 y ΖQWUDRFXODU�6LOLFRQH�3URVWKHVLV
 � 5HPRYHV�LQWHUQDO�FRQWHQWV�DQG�OHDYHV�ȴEURXV�WXQLF
 � 6LOLFRQH�VSKHUH�LQVHUWHG
 � &RUQHD�YDVFXODUL]HV�LQ�����ZHHNV
 � 1HHG�WR�PDLQWDLQ�FRUQHDO�KHDOWK
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