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Abstract : A 14-year-old castrated male Persian cat presented with epiphora, blepharospasm, brownish ocular discharge,
corneal neovascularization, and corneal opacity in the left eye. Medial lower eyelid entropion was diagnosed through
an ophthalmic examination. Since the cat was old and suffered from chronic kidney disease, we decided to perform
a hyaluronic acid (HA) subdermal filler injection without general anesthesia rather than surgical correction. After topical
anesthesia by lidocaine jelly and disinfection, HA filler was injected into the medial lower eyelid under minimal physical
restraint. At the last follow-up 139 days later, lower eyelid entropion was not observed and related clinical signs
disappeared. Therefore, HA subdermal filler can be an effective intervention for the treatment of entropion in cats.

Key words : cat, entropion, eyelid, filler, hyaluronic acid.

Introduction

Entropion, a medical condtion in which eyelid margins roll
into the eyeballs, is common eyelid disease in dogs and cats
causing irritation of the ocular surface and trichiasis by hair
of periocular outer skin (12). Entropion can cause various
clinical signs of epiphora, ocular discharge, blepharospasm,
corneal ulcer, enophthalmos, corneal scar formation, corneal
neovascularization, corneal pigmentation, and loss of the
globe (1,12). It is usually subdivided into primary, second-
ary, and spastic or cicatricial entropion (1,12). Primary entro-
pion is caused by congenital defects of the eyelid or globe
during developmental period and common in purebred dogs
such as Chow Chow, American Bulldog, Shar-Pei, Great
Dane, St. Bernard, but not common in cats. It has been
reported to occur mainly in Maine Coon and Persian cats (3,
12,15). Secondary entropion occurs due to the loss of orbital
fat, enophthalmos secondary to muscle atrophy, and change
of eyeball size caused by phthisis bulbi (3,7,12). Spastic
entropion is caused by blepharospasm and eyeball retraction
induced by ocular painful diseases, such as corneal ulcer,
keratitis, distichiasis, primary entropion, and uveitis (3,12). It
has been reported that cicatricial entropion may occur due to
deformation of the eyelids by eyelid injury or inflammation,
previous surgeries (1,12).

Depending on the species, age, etiology or severity, and
position of entropion, various methods, such as temporary
tacking suture, wedge resection, Hotz-Celsus technique, lat-
eral arrow head procedure, medial canthoplasty, Stades forced
granulation method, rhytidectomy, and brow sling procedures,
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are performed for the treatment of entropion (1,3,6,12).

In humans and animals, injecting petroleum, silicone, por-
cine liquid paraffin mixed with penicillin G without anesthe-
sia had been tried to correct entropion, but it has been known
to cause complications, such as abscess, severe swelling, fis-
tula, and granuloma (3,4). Recently, hyaluronic acid (HA)
subdermal filler with less side effects and low allergic reac-
tion is being used in humans, and a study on HA filler appli-
cation for entropion correction in dogs and cats was also
reported (4,7).

This case report was aimed to present a case of entropion
in an old cat and discuss the effect of HA subdermal filler as
a non-surgical method for correction of entropion in cats.

Case Report

A 14-year-old, castrated male, Persian cat was presented to
the Dana Animal Hospital Eye Center for clinical signs such
as epiphora, blepharospasm, mild brownish ocular discharge,
corneal neovascularization, and corneal opacity in the left
eye (OS) (Fig 1A). Intraocular pressure measured by Ton-
ovet® tonometer (Icare Finland Oy; Vantaa, Finland) mea-
sured 17 mmHg in the right eye (OD) and 15 mmHg OS, and
tear production (Schirmer tear test®, Merck; NJ, USA) mea-
sured 12 mm/min OD and 17 mm/min OS. Fluorescein dye
test (Fluorescein sodium®, Optitech Eyecare; Allahabad,
India) was negative in both eyes. Slit-lamp biomicroscope
examination (SL-D7%, Topcon; Tokyo, Japan) showed cor-
neal neovascularization, corneal opacity, lower eyelid entro-
pion in OS. The cat was diagnosed as secondary entropion of
medial lower eyelid because the entropion did not disappear
after topical 0.5% proparacaine eyedrop (Alcaine®™; Alcon)
instillation into the OS. For surgical correction of entropion,
Hotz-Celsus method was considered. However, the owner
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Fig 1. Follow-up photographs before and after the filler injec-
tion in the left eye. (A) Pre-injection. Medial entropion of the
lower eyelid was observed (red arrow). A 27-gauge needle of
hyaluronic acid filler was inserted through the skin (%) and
advanced as shown by black dotted arrow, and then, hyaluronic
acid was injected into the subdermal area while the needle was
pulled back (black solid arrow). (B) Immediately after injection.
Minimal skin hemorrhage from injection site was noticed. (C)
21 days after injection. (D) 139 days after injection. No recur-
rence of the medial lower eyelid entropion was observed.
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Fig 2. Schematic diagram explaining the injection site of hyal-
uronic acid filler.
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did not want general anesthesia for surgical treatment since
the cat was old and suffered from chronic kidney disease.
Therefore, we decided to perform a 2.4% HA subdermal
filler (Regenovue® Fine Plus; NeoGenesis) injection without
general anesthesia. For preparation of injection site, medial
area of the lower eyelid was disinfected with 0.5% povidone-
iodine diluted with sterile 0.9% physiologic saline and applied
with topical viscous 2% lidocaine (Lidocain jelly sungk-
wang; Firson). Under minimal physical restraint without
sedation, each 0.1 mL of HA filler using 27-gauge needle
was injected into the subdermal space (Fig 2) at medial and
lateral end of entropion area 2 mm below the margin of
lower eyelid (Fig 1A) (7). For preventing infection after
injection, systemic cefadroxil (Cefadroxil®; Ilyang pharm) 20
mg/kg BID was administrated for 3 days. The owner was

instructed to instill topical 0.15% sodium hyaluronate TID
(Eyelein free™; Kolmar pharm) into the OS throughout the
follow-up period. Elizabethan collar was not applied. The cat
was rechecked 21 and 139 days after HA filler injection (Fig
1C, 1D). Epiphora and blepharospasm decreased 21 days
after injection. At the last recheck 139 days after injection,
mild corneal opacity remained, but corneal neovasculariza-
tion and medial canthal entropion of the lower eyelid were
not observed.

Discussion

Secondary entropion is known to occur more frequently
than primary entropion in cats (3). Particularly, in brachyce-
phalic cats, such as the Persian cat in this case report, it is
known to be predisposed to the development of medial can-
thal entropion of the lower eyelid due to prominent eyeball
and shallow orbital space (1,13).

Surgical treatment was recommended because chronic cor-
neal irritation caused by lower eyelid entropion and trichiasis
is a predisposing factor that can cause conjunctivitis, corneal
ulcer, and corneal sequestrum in cats (3,14,15). White et al.
reported that corneal sequestrum occurred in 39 out of 124
cats with lower eyelid entropion (14).

However, in contrast to dogs, which develop entropion at
young age, feline entropion was known to occur frequently at
old age (9). McDonald et al. also reported that the median
age of cats with entropion was 9.7 years (mean 10+5.5
years), relatively older than the dog’s median age of 3.1 years
(mean 5.1 £5.5 years) (7). Since older cats suffering from
systemic diseases, such as heart failure, chronic kidney dis-
ease, and liver disease haver greater risk of general anesthe-
sia for surgical treatment, HA filler injection, which could be
performed with mild sedation or physical restraint without
general anesthesia, was applied in veterinary ophthalmology
.

Natural HA is known to be homogenous in chemical and
molecular characteristics between species; hence there is no
antigenicity and the possibility of hypersensitivity is low
(11). It has the ability to bind with water and maintains the
structure, elasticity, and volume of the animal skin, but it is
decomposed by the hyaluronidase and quickly absorbed by
the body (2,11). Non-animal HA made from bacterial biofer-
mentation secured stable and long-lasting duration by per-
forming as a stabilization process called cross-linking to
compensate for this disadvantage (2,7,11). According to the
processed particle type or cross-linking procedures, HA fill-
ers can be classified into monophasic and biphasic HA fill-
ers (2). Monophasic HA filler has smaller sized particles than
biphasic HA filler and has greater cohesiveness and swelling
capacity, which makes it advantageous for creating a desired
shape. However, it is difficult to retain its shape due to its
low elasticity. On the other hand, biphasic HA fillers have
coarse particles and good resistance to hyaluronidase, and
can keep the corrected shape firm, but it is difficult to create
the desired shape (2,8).

McDonald et al. (7) used a biphasic HA filler (Restylane®;
Galderma Laboratories) in their study. Restylane® was injected
in dogs, and Restylane Silk® was injected in cats, which had
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a smaller particle size than Restylane®. They reported that
they used smaller particle size of biphasic HA filler with less
drug reaction and inflammatory response instead of shorter
duration due to their smaller mean particle size as cats are
known to be more likely to develop sarcoma after injection
of antibiotics, anti-inflammatory drugs, vaccines, and chemo-
therapeutics, or tumors caused by chronic inflammation (5,7).

Regenovue® Fine Plus used in this case report was a mono-
phasic HA filler made by cross-link of 1,4-butanediol diglyc-
idyl ether and HA. The particle size of Regenovue® Fine Plus
is known to be smaller than Regenovue® Deep Plus, and its
effect duration was reported to last 8-12 months (10). In this
case report, no recurrence of entropion, inflammation of the
injection site, and tumor until 139 days after injection were
observed. In a study reported by McDonald ef al. (7), 9 out
of 12 cats showed a successful correcting effect, but 3 cats
were reinjected. Due to the limitation of this case report that
the follow-up could not confirm the period when the HA
filler completely decomposed and absorbed, it is necessary to
perform a comparative study on the entropion corrective
effect and duration using monophasic and biphasic fillers in a
larger population for a longer follow-up period.

Conclusions

In this case report, the cat with a secondary entropion of
the medial lower eyelid had a high anesthetic risk due to old
age and chronic kidney disease. Therefore, instead of a surgi-
cal treatment, entropion correction using a HA filler without
anesthesia was performed, and no recurrence of entropion
was observed 139 days after HA filler injection. This sug-
gested that HA subdermal filler could be an easy and effec-
tive therapeutic option for the treatment of entropion without
general anesthesia in cats.
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