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Retrospective study on clinical management of indolent
ulcers in Boxer dogs?
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ABSTRACT.- Hvenegaard A.P, Vieira ].E., Leandro D.C., Gées A.C., Safatle A.M.V. & Barros
P.S.M. 2011. Retrospective study on clinical management of indolent ulcers in Boxer
dogs. Pesquisa Veterindria Brasileira 31(10):910-915. Departamento de Cirurgia, Faculdade
de Medicina Veterinaria e Zootecnia, Universidade de Sdo Paulo, Av. Prof. Dr. Orlando Mar-
ques de Paiva 87, Sdo Paulo, SP 05508-270, Brazil. E-mail: ana6113@hotmail.com

Indolent ulcers are superficial corneal ulcers secondary to several changes on the cor-
neal surface. They are frequently observed in middle-aged Boxer dogs, cause pain of acute
onset and requires appropriate treatment. Aiming to evaluate the efficacy of clinical ma-
nagements on the rate of healing of indolent ulcers, a retrospective study was conducted
(1997-2008). Results demonstrated that proteinase inhibitors were the most often prescri-
bed medication, and its administration did not interfere on the healing rate, as well as ob-
served in dogs that received 1% atropine, antibiotics and anti-inflammatory drugs. Healing
was delayed in dogs administered orally with vitamin C, but the healing process was fas-
ter on those dogs that went through corneal debridement/cauterization. In conclusion, to
know the various types of treatments seems to be fundamental for the rapid resolution of
the disease. It is suggested that debridement/cauterization, administration of proteinase
inhibitor eye drops, prophylactic topical antibiotics and oral vitamin C, should be conside-
red as an effective clinical management for indolent ulcers in Boxer dogs.

INDEX TERMS: Indolent ulcers, Boxer dogs, treatment, proteinase inhibitors, vitamin C, debride-

ment/cauterization, dogs.

RESUMO.- [Estudo retrospectivo do tratamento clini-
co da tlcera indolente em cies da raca Boxer.] Ulceras
indolentes sdo tulceras corneais superficiais e espontane-
as, que apresentam curso prolongado e que tendem a re-
cidivar. Comumente observadas em cdes de meia idade da
raca Boxer, provoca dor de inicio agudo e necessita de tra-
tamento especifico, ja que este, quando nio realizado cor-
retamente, pode prolongar o curso da lesdo por semanas a
meses. Com o objetivo de avaliar a eficicia dos tratamen-
tos clinicos quanto a rapidez na resolu¢do do quadro, realizou-
-se estudo retrospectivo (1997 a 2008). Observou-se que
os inibidores das proteinases foram as medicagées mais
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frequentemente prescritas e que sua administracdo nio in-
terferiu no tempo de cicatrizagdo corneal, o que também foi
observado nos casos em que se administrou antibiéticos e
antinflamatoérios topicos e sistémicos e/ou atropina 1%. A
administracdo de vitamina C retardou, de maneira estatis-
ticamente significante, o tempo de cicatrizacdo. Por outro
lado, a realizacdo do debridamento/cauterizacdo corneal
acelerou, significativamente, o processo. Conhecer os diver-
sos tipos de tratamentos parece ser fundamental no sucesso
e rapidez da resolucao da doenga. Os autores sugerem que a
realizacdo do debridamento/cauterizacdo corneal, adminis-
tracdo de inibidores das proteinases e antibidticos tépicos,
associados a vitamina C por via oral, seja considerado um
tratamento clinico efetivo na rapida resolucdo da doenca.

TERMOS DE INDEXAGAO: Ulcera indolente, Boxer, tratamento,
inibidores das proteinases, vitamina C, debridamento, caes.

INTRODUCTION

Indolent ulcers are spontaneous superficial corneal ulcers,
commonly observed in middle-aged Boxer dogs that cau-
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ses pain of acute onset, presents prolonged course and a
tendency to relapse (Gelatt & Samuelson 1982, Kirschner
1990, Morgan & Abrams 1994, Stanley et al. 1998, Cam-
pbell & Murphy 1999, Bentley et al. 2001, Murphy et al.
2001, Gelatt 2003, Ledbetter et al. 2003b, Bentley 2005,
Slatter 2005). The pathogenesis of the condition inclu-
des several changes on the ocular surface, which induce
its appearance and prolongs the healing period (Gelatt &
Samuelson 1982, Kirschner et al. 1989, Kirschner 1990,
Bentley et al. 2001, Brooks et al. 2002, Ollivier et al. 2002,
Slatter 2005). Main recommended treatments are punctate
and grid keratotomies and superficial keratectomy. Despite
of its excellent results, those procedures are invasive and
may require general anesthesia. Clinical management of
the indolent ulcer, including epithelial debridement/cau-
terization and the administration of topic and/or systemic
drugs, may also be capable to treat the cornea (Stanley et al.
1998, Bentley et al. 2001, Ledbetter et al. 2003a, Ledbetter
et al. 2003b, Bentley, 2005).

Combinations of antibiotics are commonly prescribed
for the treatment of indolent ulcers in dogs (Slatter 2005),
although, some of those may be toxic to the corneal epithe-
lium, such as bacitracin, gentamicin and neomycin sulfate
(Petroutsos et al. 1983), ofloxacin (Moreira etal. 1997, Ma-
rino et al. 2005) and ciprofloxacin (Moreira et al. 1997, Jen-
sen etal. 2005, Marino et al. 2005). Despite of the toxicity of
tobramycin at the reepithelization process, this medication
induces fewer morphological alterations on corneal cells
when compared to fluoroquinolones (Nelson et al. 1990,
Hendrix et al. 2001).

The prescription of anti-inflammatory drugs, althou-
gh rather common is controversial, since previous studies
observed that some of those may prejudice epithelial rege-
neration, such as glycosaminoglycan polysulfate, suprofen,
hydrocortisone and dexamethasone (Hendrix et al. 2001,
Slatter 2005), and some don’t, such as sodium diclofenac
(Loya et al. 1994), ketorolac tromethamine and nepafenac
(Donnenfeld et al. 2007, Durrie et al. 2007). Atropine eye
drops is often prescribed in order to relieve the spasm of
the ciliary muscle (pain), due to anterior uveitis secondary
to the ulcer. Its performance may last 24 hours or more, ho-
wever, this drug is contraindicated in breeds that are sus-
ceptible to glaucoma, animals diagnosed with lens luxation
or presenting keratoconjunctivitis sicca (Hollingsworth et
al. 1992, Slatter 2005).

Administration of proteinase inhibitors (collagenase
and metalloproteinase) is referred by many authors as an
important part of the treatment, but is seldom prescribed
by veterinarians. This drug is capable to promote stability
and give support to the corneal tissue on its restructura-
tion (Berman 1975, Burns et al. 1989, Brooks et al. 2002),
reduce proteolytic activity of ocular surface (Ollivier et al.
2002) and even accelerate the process of reepithelializa-
tion (Aldavood et al. 2003). Acetylcysteine, ethylenediami-
netetraacetic acid (EDTA) and blood serum (a-2 macroglo-
bulin), are some of the available proteinase inhibitors on
veterinary ophthalmology practice (Aldavood et al. 2003).
Orally vitamin C (ascorbic acid), may also be recommended
for the treatment of indolent ulcers by its capacity to sti-

mulate and regulate the synthesis of collagen, fibroblasts
and components of the extracellular matrix in the cornea
(Saika et al. 1992, Gross 2000, Stojanovic et al. 2003, Guo
etal. 2007).

The removal of the non adherent corneal epithelium is
known as debridement/cauterization (Stanley et al. 1998,
Ledbetter et al. 2003a, Slatter 2005). It can be performed
with sterile dry swabs (debridment) (Stanley et al. 1998),
or utilizing swabs impregnated with different chemical
agents (debridement/cauterization), such as trichloroace-
tic acid, phenol liquid, tincture of iodine or diluted povido-
ne iodine (Gelatt 2003, Slatter 2005).

Aiming to assess the effectiveness of the clinical mana-
gement performed by the Ophthalmology Service of the
HOVET-FMVZ-USP, on the rate of healing indolent ulcers
in Boxer dogs, a retrospective study of cases treated from
1997 to 2008 was conducted.

MATERIALS AND METHODOS

Medical records of Boxer dogs examined from 1997 to 2008
at the Ophthalmology Service of the Veterinary Hospital
(HOVET-FMVZ-USP) were reviewed. Animals diagnosed with in-
dolent ulcer after the ophthalmological examination, including
fluorescein dye*, applanation tonometry® and slit lamp biomi-
croscopy® were separated for the study (Fig.1). Defined exclu-
sion criteria included that: animals could not present indolent
ulcers secondary to eyelid abnormalities, keratoconjunctivitis
sicca or any other ophthalmopathy that could justify its develop-
ment; could not present concurrent systemic diseases requiring
any medication; dogs should have been only submited to clini-
cal management, including eye drops, systemic medications and
corneal debridement/cauterization. Records should be comple-
te and correctly filled, from the diagnosis till the day of corneal
cicatrization.

LR '

i = . b
Fig.1. Indolent ulcer in the right eye of a 7-year-old Boxer dog, af-
ter fluorescein dye instillation. Observe the edge of the lesion
at (A) and the fluorescein stain under degenerated and unat-
tached epithelium.

* Colirio de fluoresceina 1%, Ophthalmos Inddstria Farmacéutica, Rua
Nhandirobas 471, Sao Paulo, SP, Brazil.

% Tono-pen XL®, Mentor Ophthalmics, 280 Bridge Street Dedham, MA, USA.

6SL-15®, Kowa Optimed Inc., 20001 South Vermont Ave, Torrance, CA, USA.
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To evaluate studied parameters, authors first identified
all kinds of treatments recommended by veterinarians of the
Ophthalmology Service of the HOVET-FMVZ-USP during studied
period. After that, each ulcer was correlated with its day of cicatri-
zation and treatment. To facilitate the analysis, medications were
organized in groups, such as: every ulcer treated with proteina-
se inhibitors formed group (A); the ones that received vitamin C
orally, group (B); corneal debridement/cauterization with povi-
done iodine , group (C); the group of animals that received anti-
biotics, administered either topically as systemically, group (D);
ulcers in which topical 1% atropine was administered, group (E)
and, finally, topical or systemic anti-inflammatories, steroidal and
nonsteroidal, formed group (F). Despite of most dogs had been
treated by one or more groups, authors decided to evaluate tre-
atments separately, comparing cases that received, with the ones
that did not receive the evaluated group of treatment.

Statistical analysis

The effectiveness of the different groups at the quickness on
the resolution of the wound were evaluated comparing, by sta-
tistical analysis (SPSS 15.0 for Windows’), the taken time to cica-
trice ulcers utilizing the group of treatment, with the taken time
to cicatrice ulcers that did not utilize the same group of treatment
(Mann-Whitney, utilizing Kolmogorov-Smirnov = K-S

to justify results). The capacity of those different groups on
healing ulcers in less than 30 days, in other words, the capacity
to accelerate the cicatrization process was evaluated by the Exact
Fisher test. Statistical values for “p”, calculated by Kruskal-Wallis,
which resulted in p <0.05, were considered statistically signifi-
cant.

RESULTS

Boxer dogs examined at the Ophthalmology Service, HO-
VET-FMVZ-USP, from 1997-2008 totaled 324, of which 189
(58.33%) were diagnosed with indolent ulcer. However, 47
dogs met the exclusion criteria; thus, 142 cases in 120 re-
cords (dogs) were studied, being 67 (55.83%) females and
53 males (44.17%), with ages from 1-12 years old (mean
7.71). Some of the studied animals also presented systemic
diseases concomitant to the lesion, such as mastocytoma
(n=12), some degree of heart disease (n=7) or arthritis
(n=2). As refereed dogs were not under any type of treat-
ment, were also included in this study:.

Clinical history showed that most dogs (n=126, 88.73%)
had been examined by other veterinarians and were having
topical and/or systemic drugs unsuccessfully. Blepharos-
pasm (n=99, 69.72%), red eyes (conjunctival hyperemia
and/or congestion) (n=98, 69.01%) and ocular discharge
(n=92, 64.79%), were the most referred ocular alterations
at the first consultation. Besides that, some owners repor-
ted apathy (n=2) and disorexia (n=1); others, tried to at-
tempt the diagnostic, suggesting that their animals were
presenting glaucoma (n=3), cataracts (n=2) or conjunctivi-
tis (n=1). Trauma was reported in 10 cases as the cause of
the wound. Ophthalmological examination at first consul-
tation revealed that most ulcers were unilateral (n=130),
however, 6 animals presented the disease in both eyes, si-
multaneously. Recurrence was observed after some time at

7SPSS 15.0 for Windows, SPSS Incorporation, 1989-2006, IBM Company
Headquarters, 233 S. Wacker Drive, 11th floor, Chicago, IL, USA.
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the contralateral eye (n=10) or at the previous affected eye
(n=4). Indolent ulcers were more frequently observed at
the right (n=77, 54.23%) than the left eye (n=65, 45.77%),
usually located at the center of the cornea (n=57, 40.14%),
presenting discontinuation of the epithelium (n=49,
34.51%), discontinuation of the epithelium with neovascu-
larization (n=34, 23.94%) or discontinuation of the epithe-
lium and granuloma (n=17, 11.97%).

Regarding treatment, incidence of recommended
groups (Fig.2), frequency of administration and their res-
pective mean time of healing are described in the following
topics:

%

A B C D E F

Fig.2. Graphical representation of the different groups of recom-
mended treatment, according to the percentage of ulcers. (A)
Proteinase inhibitors; (B) Vitamin C; (C) Corneal debridment/
cauterization; (D) Topical or systemical antibiotics; (E) 1%
atropine and (F) Topical or systemical, steroidal or nonsteroi-
dal anti-inflammatories.

e Proteinase inhibitors, administered four times daily,
were one of the most frequently prescribed medications
(n=129 cases, 90.68%), with an average healing time
of about 30 days (7-132 days). Acetylcysteine 10% was
prescribed for 121 cases, 5% acetylcysteine and 0.35%
EDTA for 4 cases each. Statistically, its administration did
not interfere at corneal healing rate (Table 1).

Table 1. Distribution of recommended groups of treatments
according to the corneal healing time

Group Used Not used p
O;Zstit Ulcers Healing time Ulcers Healing time
(cases) Mean +SD (days) (cases) Mean + SD (days)
(A) 129 30,95 +19,56 13 30,38 + 21,63 0,648
(B) 110 32,69 + 20,81 32 24,75+ 13,71 0,023
@ 87 26,64 + 15,52 55 37,64 +235 p<0,0001
(D) 81 31,99 + 21,96 61 29,46 16,23 0,593
(E) 25 39,24 + 33,43 117 29,12 + 14,88 0,672
(03] 20 41,55 + 35,17 122 29,15 + 15,34 0,420

2(A) = Proteinase inhibitors; (B) = Vitamin C; (C) = Corneal debridment/
cauterization; (D) = Topical or systemical antibiotics; (E) = atropine 1%;
(F) = Topical or systemical, steroidal or nonsteroidal anti-inflammatory
drugs. SD = Standard Deviation.
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e Orally vitamin C (ascorbic acid, 500 milligrams), was
prescribed twice daily and was the second most routi-
nely prescribed medication by HOVET-USP veterinarians
(n=110, 77.46%). Statistically significant results demons-
trated that this medication prolonged the cicatrization
period when compared to dogs whose vitamin was not
administered (about 32 days, 7-132 days).

Corneal debridement/cauterization was the third most
accomplished clinical treatment. The procedure was re-
alized after topical anesthesia® in 87 cases (61.28%), uti-
lizing a tweezer of smoothed edges and a small piece of
cotton’ impregnated with povidone iodine®’, diluted at
0.2% in distilled water!! (Fig.3), repeated after 20 days
in 5 cases, and again after 20 days (40 days) in one case.
It was able to heal 100% of the wounds which were de-
brided/seared, did not induce granuloma formation and
presented statistically significant shorter period of hea-
ling (average 26 days, 7 to 132 days), suggesting that this
treatment may, probably, accelerate corneal wound hea-
ling in less than 30 days (p<0.05) (Table 2).

Fig.3. Corneal debridement/cauterization, performed at the left
eye of a 8-year-old Boxer dog after topical anesthesia, utili-
zing a tweezer of smoothed edges and cotton tip, impregnated
with povidone iodine, diluted at 0.2% in distilled water.

« Antibiotic therapy, administered four times daily as eye
drops or in recommended doses for dogs when systemi-
cally administrated, was the fourth group of drugs pres-
cribed at the HOVET (n=81, 57,04%). It was prescribed
tobramycin 0.3% eye drops for 60 (42%) of the 142 stu-
died cases, ofloxacin for 12 cases, ciprofloxacin for 6 ca-
ses, gatifloxacin for 1 case and chloramphenicol ointment
for one case. Veterinary eye drops containing chondroitin
sulfate summed 8 of the 60 cases which were prescribed
tobramycin, and 3 of the 6 cases which were prescribed

8 Anestalcon®, Cloridrato de Proximetacaina 0,5%, Alcon Labs do Brasil
Ltda, Av. Nossa Senhora Assun¢do 736, V1, Butantd, Sdo Paulo, SP, Brazil.

° Cremer S/A Produtos Texteis Cirurgicos, Rua Comendador Jose de Ma-
tos 83, VI, Clarice, Sdo Paulo, SP, Brazil.

10 Povidine Anti-Séptico Tépico. Vic Pharma Industria e Comércio Ltda,
Rua Geraldo Rosa 62, Taquaritinga, SP, Brazil.

1 Agua destilada. Darrow, Rua Marqués de Olinda 69, Rio de Janeiro, R]
22251-040, Brazil.

Table 2. Distribution of groups of recommended treatments
and corneal healing time within 30 days

Group of Within 30 days More than 30 days p
treatment Used Not used Used Not used
A) 81 9 48 4 0,768
(B) 67 23 43 9 0,302
© 61 29 26 26 0,049
(D) 48 42 33 19 0,292
(E) 14 76 11 41 0,493
(P 10 80 10 42 0,214

2(A) = Proteinase inhibitors; (B) = Vitamin C; (C) = Corneal debridment/

cauterization; (D) = Topical or systemical antibiotics; (E) = 1% atropine
1%; (F) = Topical or systemical, steroidal or nonsteroidal anti-inflam-
matory drugs.

ciprofloxacin. Enrofloxacin was orally prescribed for one
case. Statistical analysis of this group was not performed
according to each type of antibiotic, but by the evaluation
of its management. Overall, antibiotics did not affect the
healing rate (mean of 32 days, 5-132 days).

1% atropine eye drops was prescribed 1-3 times daily,
for up to the first 20 days, for 25 cases (17%). It was ob-
served that, despite of the prolonged healing time (mean
of 39 days, 7-132 days), these data was not statistically
significant.

Topical and systemic anti-inflammatories, also adminis-
tered four times daily as eye drops or in recommended
doses for dogs when systemically administrated, were
occasionally prescribed (n=20, 14,08%). Nonsteroidal
anti-inflammatory eye drops was the most frequently
recommended medication. Sodium diclofenac eye drops
was prescribed for 11 cases and ketorolac tromethami-
ne for 3. Systemically, meloxicam was prescribed to one
case and flunixin meglumine to another case. Prescribed
steroidal anti-inflammatories included fluocinolone and
dexamethasone. According to statistics, despite of these
drugs had present the highest average healing time (41
days, 5-132 days), these data was not statistically signi-
ficant. It was also observed that one dog, utilizing melo-
xicam and another, topical diclofenac, led the wounds to
corneal melting

DISCUSSION

Indolent ulcers were often observed in middle-aged Bo-
xer dogs at the Ophthalmology Service practice of the
HOVET-FMVZ-USP, what was also frequently observed by
many authors in several previous studies (Gelatt & Samuel-
son 1982, Kirschner et al. 1989, Morgan & Abrams 1994,
Stanley et al. 1998, Bentley et al. 2001, Murphy et al. 2001,
Gelatt 2003, Ledbetter et al. 2003b, Bentley 2005, Slatter
2005). Most studied dogs presented the ocular alteration
for some time before first consultation (Gelatt & Samuel-
son 1982, Kirschner et al. 1989, Stanley et al. 1998, Murphy
et al. 2001, Ledbetter et al. 2003b, Bentley 2005) and had
tried different treatments unsuccessfully. Authors believe
that some of the dogs may had presented intermittent re-
currence of the disease or must had been under inadequate
treatments. The prescription of appropriate medication is

Pesq. Vet. Bras. 31(10):910-915, outubro 2011
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crucial for its healing (Kirschner 1990, Campbell & Murphy
1999, Bentley 2005) and its recurrence is not uncommon
(Gelatt & Samuelson 1982, Kirschner et al. 1989, Gelatt
2003), which may occur in approximately 50% of the dogs
(Gelatt & Samuelson 1982). Only 14 (9.86%) ulcers, of the
142 studied cases recurred at the same or in the contrala-
teral eye. Furthermore, only 6 animals presented the ulcer
in both eyes simultaneously, which was also occasionally
observed by other authors in previous studies (Gelatt &
Samuelson 1982, Kirschner et al. 1989). As reported by se-
veral authors, blepharospasm, red eyes and ocular dischar-
ge were also the most reported ocular alterations during
first consultation (Gelatt & Samuelson 1982, Kirschner et al.
1989, Morgan & Abrams 1994, Stanley et al. 1998, Bentley
et al. 2001, Murphy et al. 2001, Gelatt 2003, Bentley 2005,
Slatter 2005).

Some authors suggests trauma, occurred weeks or even
months before the appearance of the ulcer, to be one of the
causes of the disease (Kirschner et al. 1989), which was
also reported by 10 owners in our study. However, most
studies show that indolent ulcer occurs spontaneously,
being this one of its main diagnostic features (Gelatt 2003,
Bentley 2005, Slatter 2005). Corroborating with previous
studies, it was observed that most ulcers were unilateral,
transparent, presenting only the discontinuation of the epi-
thelium or neovascularization, located at the center of the
cornea and that, besides the slightly difference between the
occurrence at right and left eyes, it was hardly statistically
significant (Gelatt & Samuelson 1982, Kirschner et al. 1989,
Kirschner 1990, Bentley et al. 2001, Hendrix et al. 2001,
Murphy et al. 2001, Gelatt 2003, Ledbetter et al. 20034, Le-
dbetter et al. 2003b, Slatter 2005). In spite of some authors
refer that granuloma may be frequently observed in Bo-
xer dogs (Gelatt & Samuelson 1982, Bentley 2005, Slatter
2005), granuloma and corneal edema were only occasio-
nally diagnosed.

Different types of medications were prescribed by other
veterinarians before the first consultation, some of those
were kept, but others interrupted for being considered
inappropriate for its treatment (Gelatt & Samuelson 1982,
Kirschner 1990, Campbell & Murphy 1999, Gelatt 2003,
Bentley 2005, Slatter 2005). Despite of previous studies
had referred that proteinase inhibitors may be capable to
accelerate the process of reepithelialization (Aldavood et
al. 2003), it was observed that it doesn’t interfere at the
corneal healing rate (Petroutsos et al. 1982, Aldavood et
al. 2003). Nevertheless, authors suggest its administration
in every case of indolent ulcer aiming to reduce the pro-
teolytic activity of the ocular surface (Ollivier et al. 2002)
and to give support to corneal tissue on its restructura-
tion (Berman 1975, Brooks et al. 2002, Burns et al. 1989).
Orally vitamin C (ascorbic acid) prolonged the cicatrization
period when compared to studied dogs whose vitamin was
not administered. Authors didn’t find any previous studies
referring the healing rate when vitamin C is administered,
but recommend its administration aiming to stimulate and
regulate the synthesis of collagen, fibroblasts and compo-
nents of the extracellular matrix in the cornea (Saika et al.

Pesq. Vet. Bras. 31(10):910-915, outubro 2011

1992, Gross 2000, Stojanovic et al. 2003, Guo et al. 2007)
and restore levels during corneal injury (Bilgihan et al.
2001).

Although several studies has refereed debridement/
cauterization to be less efficient than keratotomies or kera-
tectomies (Gelatt & Samuelson 1982, Kirschner et al. 1989,
Kirschner 1990, Stanley et al. 1998, Bentley et al. 2001, Ge-
latt 2003, Slatter 2005), authors decided to study only this
procedure because of the facility and safety on its realiza-
tion. This procedure appears to be fundamental to corneal
healing, since it was capable to heal 100% of the wounds,
most of them in less than 30 days. Removal of corneal epi-
thelium beyond the margins of the ulcers and repetition
of the technique were frequently observed in this study
and often referred by many authors (Kirschner et al. 1989,
Stanley et al. 1998, Gelatt 2003).

According to the literature, indolent ulcers present no
contamination (Bentley et al. 2001, Hendrix et al. 2001),
as so, antibiotics should only be prescribed prophylacti-
cally (Bentley 2005). Overall, antibiotics did not affected
the healing rate in studied cases, being therefore recom-
mended by authors to be administered 4 times daily, for
the first 10 days, especially in cases that underwent cor-
neal debridement/cauterization, what could increase cor-
neal vulnerability to infection by the loss of its basement
membrane (Kirschner 1990). Topical and systemic anti-in-
flammatories were occasionally prescribed. Despite of this
type of medication be able to promote the return of corneal
transparency in cases of opaque and vascularized wounds,
it may also increase the risk of corneal infection (Slatter
2005). Authors agree that it should only be administered
after ulcer healing, since 2 cases of corneal melting were
observed in our study. To know the various types of treat-
ments appears to be fundamental to the rapid resolution of
the disease; therefore, based on presented results, authors
suggest that debridement/cauterization, administration of
proteinase inhibitors eye drops, prophylactic topical anti-
biotics and orally vitamin C, should be considered an effec-
tive clinical management for indolent ulcers in Boxer dogs.

Acknowledgement.- To CAPES (Coordenagdo de Aperfeicoamento de
Pessoal de Nivel Superior) and to the staff of the HOVET-FMVZ-USP, in re-
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