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Abstract

	 A four-year-old female Spitz with signs of blepharospasm, ocular discolouration, corneal 
oedema, gelatinisation of cornea and epiphora from the right eye, for 20 days was presented at 
Teaching Veterinary Clinical Complex, Pookode. Fluorescein dye test (FDT) revealed intense 
staining of the cornea. The condition was diagnosed as keratomalacia. Under general anaesthesia, 
fresh preserved canine amniotic membrane (CAM) transplantation was performed along with a 
third eyelid flap. Antibiotic eye drops and supportives were initiated. Monitoring of corneal healing 
was done on the 10th, 20th, 30th and 45thdays, post-surgery. FDT turned negative on day 20. 
Conjunctival hyperaemia, pannus, corneal opacity and oedema improved postoperatively, resulting 
in good corneal clarity, fundic reflection and normal vision by day 45. The present article reports the 
successful management of keratomalacia using CAM as graft.
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	 Corneal ulcer is one of the most common ocular disorders in dogs and cats. Tsvetanova et 
al. (2021) mentioned keratomalacia/ melting corneal ulcer as a complication of an already existing 
corneal ulcer. Keratomalacia is an ophthalmic emergency and if left untreated, can ultimately lead 
to endophthalmitis and vision loss. Therefore, appropriate treatment of keratomalacia is warranted. 
A myriad of biological membranes are available for use as graft material like human amniotic 
membrane, collagen grafts, porcine urinary bladder acellular matrix etc. Barros et al. (2005) had 
reported the use of CAM for treatment of keratomalacia in a dog for the first time, with favorable 
results. The anti-angiogenic, anti-inflammatory, anti-protease, epitheliotropic and anti-scarring 
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properties of CAM, make it a versatile graft 
material for corneal reconstruction. Amniotic 
membrane forms the innermost layer of the fetal 
sac and consists of three layers namely stromal 
matrix, basement membrane and epithelial 
layer. The epithelium is adjacent to the fetus 
while the stromal matrix faces the chorion.

	 Amniotic membrane was aseptically 
harvested from a healthy Labrador Retriever 
during elective caesarean section. The 
harvested allanto-amnion thus collected was 
cleaned with sterile saline solution containing 0.1 
mg/ml gentamicin and 2.5 mcg/ml amphotericin 
B as described by Kalpravidh et al. (2009). The 
amnion was then peeled off from the allantois. 
It was then spread onto a nitrocellulose paper 
of 0.45 microns pore size, with its epithelial 
surface up, and was stored in 98% glycerol at 
room temperature as mentioned by Barros et 
al. (2005). In the present study, CAM was used 
within one month of storage.

	 A four-year-old intact female Spitz 
weighing 8.3 Kg and good body condition 
score, was presented with blepharospasm, 
ocular discolouration and discharge from the 
right eye for the past 20 days. The physiological 
parameters as well as complete blood count did 
not reveal any systemic infection. Pronounced 
conjunctival hyperemia and profuse serous 
discharge were noticed in the affected eye. 
Visual function tests of the affected eye 
confirmed loss of vision. The corneal surface 

had lost its normal contour and was found 
melting with a yellowish gelatinous appearance. 
(Fig. 1A). Fluorescein dye stained the melting 
cornea (Fig.1B). Surgical management with 
fresh preserved CAM as graft was resorted to. 

	 Under general anaesthesia, eyelashes 
were clipped. The eye and adnexal structures 
were flushed with dilute povidone iodine solution 
(0.5 %) followed by sterile isotonic saline (0.9 
%). Compromised corneal tissue and debris 
were removed using dry sterile cotton buds. 
Three layers of the CAM, with its stromal side 
facing cornea were secured in place by suturing 
at 360° over bulbar conjunctiva (Kalpravidh 
et al., 2009) using 8.0 vicryl (Fig.1C). The 
grafted cornea was protected by a third eyelid 
flap (Fig. 1D). An Elizabethan collar was used 
until healing to protect the eye from self-
trauma. Postoperatively, meloxicam at 0.3 mg/
kg body weight was administered orally for 3 
days and amoxicillin at 20 mg/kg body weight 
for a week. Topical instillation of moxifloxacin 
was continued four times daily, until complete 
healing and 1% atropine eye drops once daily 
for 4 days. Follow up examinations were done 
on day 10, 20, 30 and 45. Third eyelid flap 
suture was removed during initial re-check on 
day 10 post-operatively. 

	 Corneal melting was found resolved 
and granulation of central cornea was noticed 
on day 10 of observation (Fig. 1E). This could 
be attributed to the inhibition of collagenases 

Fig.1: (A) Keratomalacia, (B) Fluorescein dye-stained cornea, (C) Canine amniotic membrane layered 
cornea, (D) Third eyelid flap, (E) Appearance of cornea on day 10, (F) Appearance of cornea on day 20, (G) 
Appearance of cornea on day 30, (H) Appearance of cornea on day 45
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by CAM as reported by Barros et al. (2005). 
Corneal surface appeared confluent by day 20 
of observation and there was no fluorescein dye 
staining from day 20, confirmative of complete 
re-epithelialisation of cornea. These findings 
could be attributed to the rapid restoration of 
corneal epithelium by grafted CAM as reported 
by Barros et al. (2005). Dua et al. (2004) stated 
that, placement of membrane with stromal side 
facing cornea facilitates the graft to act as a 
scaffold for cellular migration, epithelialisation 
and incorporation to the host tissue. The 
superficial neovascularisation regressed 
progressively with only a single branching vessel 
at 7 o’ clock position on day 45 of observation 
(Fig. H). The regression of superficial 
vascularisation could be attributed to the anti-
angiogenic properties of CAM (Abbaszadeh et 
al., 2010). Marked corneal oedema was noticed 
on day 0 of observation which resolved after 
grafting and no signs of oedema were noticed 
from day 20 of observation (Fig.1 F). Vision was 
absent in the dog on day 0 of observation and 
it gradually improved to normal on day 30 due 
to attainment of better corneal transparency 
(Fig.1G). The gain in transparency of cornea 
could be attributed to anti-inflammatory, 
anti-angiogenic, epitheliotropic and anti-
scarring properties of CAM (Kalpravidh et al., 
2009). The anti-inflammatory effect of CAM 
could be attributed to reduced infiltration of 
polymorphonuclear leucocytes, expression 
of interleukin-10, interleukin-1 receptor 
antagonist and control of keratinocyte 
apoptosis. CAM exerts anti-scarring effect due 
to its anti-inflammatory properties and control 
of superfluous remodelling by inhibition of 
excessive fibroblast activation to myofibroblast. 
Fresh preserved CAM successfully managed 
the melting corneal ulcer in the dog studied.

Summary

	 Successful management of 
keratomalacia in a dog using fresh preserved 
CAM is reported.
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