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Abstract

Indolent corneal ulcers in dogs, also known as canine spontaneous chronic corneal epithelial defects (SCCEDs),
represent a significant challenge for veterinarians due to their frequency and tendency to recur, particularly in
brachycephalic breeds. Debridement plays a crucial role in the healing process of indolent corneal ulcers in dogs. Over
time, combinations of antibiotic eye drops and corneal healing agents have been employed.

This study compared the effectiveness of an amniotic membrane suspension (EyeQ Amniotic Eye Drops®, Vetrix,
Cumming, GA, USA) in 22 dogs diagnosed with non-vascularized and vascularized indolent corneal ulcers following
multiple debridement procedures. The results of the study demonstrated that the presence of corneal vascularization
reduces the healing period compared to non-vascularized indolent corneal ulcers.

Key words: indolent corneal ulcer, amniotic membrane suspension eye drops, debridement, dog.

INTRODUCTION

Indolent corneal ulcers in dogs that fail to heal
and are refractory to conventional therapy are
common in veterinary practice. Known as
canine spontaneous chronic corneal epithelial
defects (SCCEDs) can be superficial
characterized by loss of corneal epithelium and
exposure of corneal stroma without stromal loss
(Gelatt et al., 2013; Eaton et al., 2017) or can be
deep corneal ulcers and involve stromal defect
(Bentley, 2005; Gellat et al., 2021).

Clinically, patients present ocular pain,
blepharospasm, epiphora, corneal oedema
peripheral to the lesion and the fluorescein test
is positive (Maggs et al., 2013). Examination
with a magnifying glass reveals a non-adherent
anterior corneal epithelium under which
fluorescein stain test is positive (Figure 1).
Debridement of the non-adherent epithelium is a
mandatory procedure before initiating local
therapy. Cotton-tip debridement, scalpel blade
debridement and superficial grid keratotomy
(Boutin et al., 2020; Ionascu, 2023) are
inexpensive and efficient methods for the
treatment of SCCEDs, performed under local
anaesthesia.

In many cases (Figure 2), the anterior corneal
epithelium is removed over a significant surface
area.

Landrevie et al. (2023) utilized combinations of
cotton-tip epithelial debridement and corneal
thermal cautery, with or without diamond burr
debridement, in the treatment of this condition.

Figure 1. OS Four-years-old French Bulldog with
central indolent corneal ulcer, bordered by a lip of
non-adherent epithelium

Figure 2. OS Previous case after cotton-tip
debridement



After debridement, local treatment is carried out
using antibiotic eye drops and corneal healing
agents, administered 3-4 times per day (Maggs
etal., 2017).

In indolent corneal wulcers, following
debridement, daily disposable human contact
lenses (Acuvue Oasys®) or bandage lenses
specifically designed for dogs (An-Vision,
GmbH®) can be used. These lenses protect the
cornea, reduce pain, and consequently shorten
the healing time (Ionascu, 2021; Ionascu, 2023).
Another study demonstrates that a cross-linked,
modified HA hydrogel provides further benefit
by accelerating time to corneal wound closure
compared to a non-cross-linked HA solution
(Williams et al., 2017).

Over the past few years, a new type of matrix
therapy agent named ReGeneraTing Agent
(RGTA®) has provided encouraging results,
accelerating the healing of chronic skin ulcers of
diabetic or vascular origin (Martinez et al.,
2019). RGTA® is a set of molecules, chemically
engineered polymers, that are specifically
designed to replace degraded heparan sulphate
molecules in the injured matrix compartment.
Therefore, they are considered as heparan
sulphate mimetics based on their chemical struc-
tures and functions. RGTA® protects naturally
existing structural and signalling proteins, and in
doing so, creates a cellular microenvironment
favourable to healing, thereby enhancing the
speed and quality of tissue repair (Barritault et
al., 2017; Hayek et al., 2016).

In the domain of ophthalmology, an RGTA®
family compound named OTR4120, a heparan
sulphate mimetic, has been reported to show
encouraging results for the treatment of corneal
ulcers and dystrophies of various aetiologies
(Chebbi et al., 2008).

The amniotic membrane (AM) has a long
history of use in the treatment of various
diseases of the ocular surface in human. It
contains pluripotent cells, highly organized
collagen, anti-fibrotic and anti-inflammatory
cytokines, immune-modulators, growth factors,
and matrix proteins (Murri et al., 2018).
Recently, AM extract and AM extract eye drops
have been successfully used in clinical
applications, including dry eye and chemical
burns in human (Murri et al., 2018). This is due
to its ability to preserve the biochemical
properties of the corneal material while
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delivering  essential  extracellular — matrix
components to the damaged cornea (Guo et al.,
2011; Ledbetter et al., 2006).

Using the results obtained in the treatment of
corneal conditions in humans with eye drops
containing amniotic membrane suspension as a
reference, a new product (EyeQ Amniotic Eye
Drops®, Vetrix, Cumming, GA, USA) has been
developed for use in veterinary ophthalmology
in recent years.

In the specialized literature, experimental studies
have been conducted using amniotic membrane
eye drops (EyeQ Amniotic Eye Drops®, Vetrix,
Cumming, GA, USA) in cases of superficial
corneal ulcers in horses (Lyons et al., 2020) and
stromal ulcers in rats (Lee et al., 2024).

The studies conducted by Lyons, 2020 aimed to
evaluate the effect of amniotic membrane
extract on re-epithelialisation of equine corneal
ulcers compared with ulcers treated with
antibiotic, antifungal and mydriatic medical
therapy alone, and to evaluate equine corneal
healing after experimentally induced superficial
ulceration.

Lee et al., 2024 conducted a comparative study
on the effect of topical amniotic membrane
suspension (AMS) and ReGeneraTing Agent
(RGTA) on surgically induced deep stromal
ulcers in rats.

To the best of our knowledge, there are no
studies investigating the efficacy of amniotic
membrane suspension in non-vascularized and
vascularized indolent corneal ulcers in dogs.
The aim of this study is to present the clinical
efficacy of amniotic membrane suspension
(EyeQ Amniotic Eye Drops®, Vetrix,
Cumming, GA, USA) in superficial and deep
indolent corneal ulcer in dogs.

MATERIALS AND METHODS

A total of 22 dogs were presented at the
Veterinary Teaching Hospital (Faculty of
Veterinary Medicine Bucharest) for nonhealing
corneal ulcers after failure of primary treatment
by the referring veterinarian, usually by
epithelial debridement, without evidence of
defect resolution for several weeks to months. A
total of 22 dogs (22 eyes) were evaluated in
these case reports. All dogs were privately
owned pets. Owners reviewed and signed an
informed consent form before samples were



collected, as well as providing consent for the The cotton-tipped swab was passed over the

use of (EyeQ Amniotic Eye Drops®, Vetrix, ulcer in multiple circular motions, removing the
Cumming, GA, USA) after debridement of  non-adherent epithelium (Figure 5, Figure 7, and
indolent corneal ulcer. Figure 9).

To assess the efficacy of EyeQ Amniotic Eye
drops®, Vetrix, Cumming, GA, a total of 22
dogs referred for non-healing ulcers were
enrolled in this study.

All dogs underwent complete clinical evaluation
and 10 dogs were diagnosed with superficial
non-vascularized indolent corneal ulcer (Figures
3 and 4), 5 dogs were diagnosed with deep non-
vascularized indolent corneal ulcers (Figure 6),
and 7 dogs were diagnosed with deep
vascularized indolent corneal ulcers (Figure 8).

Figure 6. OD Nine-years-old English Bulldog with
deep non vascularized indolent corneal ulcer

i/d
) ) Figure 7. Case from figure 6, nine-years-old
Figure 3. OS Seven-years-old French Bulldog with English Bulldog with deep non vascularized indolent
superficial non vascularized indolent corneal ulcer corneal ulcer, clinical aspect after

cotton-tip debridement

Figure 4. OD Eleven-years-old Terra Nova with
superficial non vascularized indolent corneal ulcer Figure 8. OD Ten-years-old English Bulldog with
deep vascularized indolent corneal ulcer

Figure 5. Case from figure 4, eleven-years-old Terra

Nova with superficial non vascularized indolent Figure 9. Case from figure 6, ten-years-old
corneal ulcer, clinical aspect after English Bulldog with deep vascularized indolent
cotton-tip debridement corneal ulcer clinical aspect after

cotton-tip debridement
All  dogs underwent sterile  cotton-tip
debridement under local anaesthesia with  After debridement, the dogs were locally treated
oxybuprocaine hydrochloride 0.4% (Benoxi®, with Tobramycin eye drops (Tobrom®, 3
Unimed Pharma). mg/ml, Rompharm Company SRL) si EyeQ
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Amniotic Eye drops®, Vetrix, Cumming, GA,
three times a day. The patients were examined
every 7 days for a period of 2 months, and
debridement of the ulcers was performed when
the fluorescein test revealed the denuded
anterior epithelium.

The corneal ulcers were considered healed when
the cornea showed a negative fluorescein test
and there was no evidence of blepharospasm or
ocular discharge.

The data were analyzed for breed, age, duration
of clinical signs before referral, number of
cotton-tip debridements, number of weeks
before corneal vascularization appeared,
number of weeks before healing was achieved,
and any and complications.

RESULTS AND DISCUSSIONS

The corneal ulcers had been treated by referring
veterinarians for a median of 13 weeks (range 2
weeks - 24 weeks) prior to enrollment in this
study. Medical treatment consisted of topical
and systemic antibiotics, as well as topical

artificial tear solutions containing hyaluronic
acid.

Dog breeds included French Bulldog (n=5),
Shih-Tzu (n=3), English Bulldog (n=2), Bichon
(n=2), Pug (n=2), Pekingese (n=2), crossbreds
(n=2), Terra Nova (n=1), Samoyed (n=1), Jack
Russel Terrier (n=1), Amstaff (n=1). The
median age was 7 years, with a range between 1
year and 13 years. Eight patients were female
(36.36%) and 14 were male (63.64%). Ten
patients were treated in the right eye (45.45%)
and 12 in the left eye (54.55%).

From the total number of dog patients (n=22), 5
dogs (22.72%) were diagnosed with non-
vascularized deep indolent corneal ulcers (DN),
10 dogs (45.45%) with non-vascularized
superficial indolent corneal ulcers (SN) and 7
dogs (31.82%) with vascularized deep indolent
corneal ulcer (DV). The number of
debridements varied: 3 dogs underwent 1
debridement, 5 dogs had 2 debridements, 10
dogs had 3 debridements, 2 dogs had 4
debridements, 1 dog had 5 debridements, and 1
dog had 6 debridements (Table 1).

Table 1. Patients’ data included in the study

Case Age Affected | Type of Number of Time until He.almg N
Breed (years) N . time Complication
number eye ulcer debridements vascularization
Sex (weeks)
1. Samoyed 11/M OD DN 3 3 8 pigmentation
2. Bichon 12/F oD DN 2 3 5 None
3. JaCk. Russel 13/M [N DN 2 3 5 pigmentation
Terrier
4. English . .
Bulldog 7™M (o DN 4 1 5 pigmentation
5. Shih Tzu 6/M oD DN 3 1 4 None
6. French N
Bulldog 7™ OD SN 6 4 8 None
7. English .
Bulldog 6/M [N SN 3 4 6 None
8. French .
Bulldog 3M oD SN 3 2 5 None
9. Terra Nova 11/F oD SN 5 5 12 pigmentation
10. Pug 6/M oS SN 3 1 5 None
11. French . . .
Bulldog 7/F OD SN 2 1 3 pigmentation
12. French N . .
Bulldog 10/F [N SN 3 3 12 pigmentation
13. French 1/F oS SN 1 without 2 None
Bulldog
14. Amstaff 10M [N SN 4 4 6 None
15. Pug 2M OD SN 1 without 3 None
16. Bichon 3/F oS DV 1 present 3 None
17. Shih Tzu 12/M [N DV 3 present 4 None
18. Shih Tzu 12/F oS DV 3 present 4 None
19. Pekingese 8M OD DV 2 present 3 None
20. Crossbreds 9M oS DV 3 present 5 None
21. Crossbreds 12M OD DV 2 present 4 pigmentation
22. Pekingese 13/F oS DV 3 present 5 None

*SN - superficial non vascularized indolent corneal ulcer; DN - deep non-vascularized indolent corneal ulcer; DV - deep vascularized indolent corneal

ulcer.
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After 2 weeks of treatment, 4.54% (1/22) of
cases with superficial non-vascularized indolent
corneal ulcers (SN) healed (Figure 10).

SN :
Figure 10. OS One-year-old French Bulldog with

superficial non vascularized indolent corneal ulcer
(SN) healed after 2 weeks and one debridement

After 3 weeks of treatment 18.18% (4/22) of
cases healed, including two with superficial
non-vascularized indolent corneal ulcers (SN)
and two with deep vascularized indolent corneal
ulcers (DV).

After 4 weeks of treatment 18.18% (4/22) of
cases healed, including one with deep non-
vascularized indolent corneal ulcer (DN) and
three with deep vascularized indolent corneal
ulcers (DV).

After 5 weeks of treatment 31.81% (7/22) of
cases healed, including two with superficial
non-vascularized indolent corneal ulcers (SN),
three with deep non-vascularized indolent
corneal ulcers (DN), and two with deep
vascularized indolent corneal ulcers (DV).
After 6 weeks of treatment 9.09% (2/22) of
cases, both with superficial non-vascularized
indolent corneal ulcers (SN), healed.

After 8 weeks of treatment 9.09% (2/22) of
cases healed, including one with superficial non-
vascularized indolent corneal ulcer (SN) and one
with deep non-vascularized indolent corneal
ulcer (DN).

After 12 weeks of treatment 9.09% (2/22) of
cases with superficial non-vascularized indolent
corneal ulcers (SN) healed.

In patients with superficial non-vascularized
indolent corneal ulcer (SN) si deep non-
vascularized indolent corneal ulcer (DN)
corneal vascularization appeared within a time
frame ranging from 1 to 4 weeks. The
vascularization was localized at the ulcer's
margin (Figure 11) or, in some cases, very
abundant, covering the entire surface of the ulcer
(Figure 12).
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Figure 11. Clinical appearance of the vascularization
in superficial non vascularized indolent corneal ulcer
(SN) after 5 weeks of treatment

Figure 12. OS Ten-years-old French Bulldog,
clinical appearance of the vascularization in
superficial non vascularized indolent corneal ulcer
(SN) after 6 weeks of treatment

The patients with deep vascularized indolent
corneal ulcer (DV) healed at 3 weeks (2/7), 4
weeks (3/7) and 5 weeks (2/7). The cases (Table
2) with superficial non vascularized indolent
corneal ulcer (SN) developed vascularization
within a time frame ranging from 1 to 5 weeks,
and healing occurred at 6 weeks (2/10), at 8
weeks (1/10) and at 12 weeks (2/10).

Two out of ten (2/10) cases with superficial non
vascularized indolent corneal ulcer (SN) healed
without the appearance of vascularization.

Table 2. Patients’ data included in the study

Healing Number of Number of Number of
period in cases with SN cases with cases with
weeks DN bV

2 1 0 0

3 2 0 2

4 0 1 3

5 2 3 2

6 2 0 0

8 1 1 0

12 2 0 0
TOTAL 10 cases 5 cases 7 cases

Fifteen out of twenty-two (68.2%) had healed
without complications (Figure 13). The
complications encountered in this case series
were corneal pigmentation (Figure 14) in 7 cases
(31.81%).



Figure 13. Case from figure 4, OD Eleven-years-old
Terra Nova clinical appearance after 12 weeks of
treatment for superficial non vascularized indolent
corneal ulcer

Figure 14. Case from figure 12 OS Ten-years-old
French Bulldog, 12 weeks after the treatment. Corneal
opacity and mild pigmentation

The local treatment with antibiotics (Tobrom®,
3mg/ml, Rompharm Company SRL) si EyeQ
Amniotic Eye drops®, Vetrix, Cumming, GA
administered three times a day, along with the
debridements, led to the appearance of
vascularization in superficial non-vascularized
indolent corneal ulcers (SN) and deep non-
vascularized indolent corneal ulcers (DN).
Corneal vascularization accelerated the healing
process.

Amniotic membrane extract eye drops
(AMEED) showed a potential benefit in acute
corneal injuries when human corneal epithelial
cells and human limbal cells treated with
AMEED healed faster after mechanical insult. In
vitro and in vivo studies reveal that AMEED
supports proliferation and differentiation of
corneal epithelial cells, enhances epithelial
wound  healing, and inhibits corneal
neovascularization and was as effective as
transplanted AM in healing corneal damage in a
rabbit model (Murri et al., 2018; Choi et al.,
2011).

In addition, amniotic membrane extract (AME)
can be combined with umbilical cord (UC)
blood as another type of AM-derived solution
(Tighe et al., 2017). This combination may be
advantageous because the active-matrix
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component responsible for exerting AM’s anti-
inflammatory effects (HC-HA/PTX3 complex).
The AM has a long history of use in the
treatment of various diseases of the ocular
surface. It contains pluripotent cells, highly
organized collagen, anti-fibrotic and anti-
inflammatory cytokines, immune-modulators,
growth factors, and matrix proteins. It is used to
promote corneal healing in severely damaged
eyes (Murri et al., 2018).

The amniotic membrane has long played a
pivotal role in human corneal surgery (Meller et
al., 2011), contributing to both the structural
fortification of the cornea and the acceleration of
the healing process. This is due to its ability to
preserve the biochemical properties of the
corneal material while delivering essential
extracellular matrix components to the damaged
cornea (Guo et al., 2011; Shimmura et al., 2002).
Additionally, amniotic membrane exhibits
antifibrotic  and  antiangiogenic  effects,
mitigating corneal scarring and maintaining
transparency (Shimmura et al., 2002).

Most of the beneficial effects of AM are
attributed to biomolecules, such as fibronectin,
hepatocyte growth factor (HGF), epidermal
growth factor (EGF), basic fibroblast growth
factor (bFGF), transforming growth factor
(TGF), and collagen types I, III, IV, and V,
which are potent sources for corneal
regeneration (Mamede et al, 2012). They
combine to facilitate migration, adhesion, and
differentiation of the model specifically
designed to evaluate deep stromal ulcers (Lee et
al., 2024).

We must emphasize here the need for careful
selection of the patients.

In our study the patients did not show any local
or systemic side effects. Owner compliance was
very good, except for the fact that the product
needs to be stored in the refrigerator between
administrations. Some owners reported that the
patient keeps its eye closed and exhibits minimal
blepharospasm after administration.

This case series is limited by the heterogeneity
of the cases and the lack of a comparative
control group. Further research is needed using
OCT for accurate diagnosis of the depth and
extent of the lesions, as well as for assessing the
healing process. Further studies are necessary to
compare (EyeQ Amniotic Eye Drops®, Vetrix,



Cumming, GA, USA) with other therapies in
corneal pathologies in dogs.

CONCLUSIONS

The results of this study suggest that the (EyeQ
Amniotic Eye Drops®, Vetrix, Cumming, GA,
USA) may be a safe and effective treatment for
indolent corneal ulcers in dogs.

The (EyeQ Amniotic Eye Drops®, Vetrix,
Cumming, GA, USA) is well tolerated, and the
corneal healing is achieved with only 3
administrations per day.

The appearance of corneal vascularization
reduces the healing time. In non-vascularized
indolent corneal ulcers, the healing period is
longer.

Further studies are necessary to determine the
clinical efficacy in larger trials using OCT for
classifying indolent ulcers based on their depth
and extent.
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