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Chronic retinal detachment and giant retinal tears in 34 dogs: Outcome 
comparison of no treatment, topical medical therapy, and retinal 
reattachment after vitrectomy

Bruce H. Grahn, Laura D. Barnes, Carrie B. Breaux, Lynne S. Sandmeyer

Abstract — The outcomes of dog’s eyes with chronic (. 1 month) retinal detachment and giant retinal tears 
without therapy were compared with those treated with topical steroids and antiglaucoma medications, and with 
those that received a vitrectomy, retinal reattachment, endolaser therapy, and silicone oil tamponade. Fourteen of 
16 eyes that did not receive therapy developed uveitis and secondary glaucoma, and were enucleated (4) or eviscer-
ated (6); and 2 dogs were euthanized due to blindness and uveitis. Two eyes in 2 dogs remain without treatment, 
1 and 3 years later. Fifteen of 19 eyes that received topical therapy developed nonresponsive uveitis and secondary 
glaucoma, and were enucleated (4) or eviscerated (9), 1 dog that was affected bilaterally was euthanized; and 3 eyes 
remain on topical anti-inflammatory therapy and the medication has been discontinued on 1 eye. Four of 6 eyes 
surgically reattached remain without clinical manifestations of uveitis and secondary glaucoma and 3 of these eyes 
have functional vision. Light microscopic observations completed on failed globes in the 3 groups were similar.

Résumé — Détachement chronique de la rétine et déchirures rétinienne géantes chez 34 chiens : comparaison 
des résultats des cas non traités, traités par médication topique ou par réattachement de la rétine après 
vitrectomie. Une comparaison de l’évolution du détachement chronique (. 1 mois) de la rétine et des déchirures 
rétiniennes géantes a été réalisée entre animaux non traités et traités avec des stéroïdes topiques et une médication 
anti-glaucome et traités par vitrectomie, réattachement de la rétine, thérapie au laser et tamponnade à l’huile à la 
silicone. Quatorze des 16 yeux n’ayant pas été traités ont développé une uvéite et un glaucome secondaire : 4 ont 
été énucléés et 2 chiens ont été euthanasiés à cause de cécité et d’uvéite. Deux yeux chez 2 chiens étaient demeurés 
sans traitement 1 an et 3 ans plus tard. Quinze des 19 yeux ayant reçu une thérapie topique ont développé une 
uvéite qui ne répondait pas au traitement et un glaucome secondaire et ont été énucléés (4) ou éviscérés (9), 1 chien 
qui était atteint bilatéralement a été euthanasié et 3 yeux sont demeurés sur thérapie anti-inflammatoire topique 
alors que la médication a été arrêtée sur 1 œil. Quatre des 6 yeux traités par réattachement chirurgical n’ont pas 
manifesté d’uvéite clinique ni de glaucome secondaire et 3 de ces yeux avaient une vison fonctionnelle. Les 
observations en microscopie optique des globes défectueux des 3 groupes montraient des résultats similaires.

(Traduit par Docteur André Blouin)
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Introduction

R etinal detachment in dogs may be partial or focal, and not 
perceptibly affect vision, or it may be complete and the 

affected eye is blind. The etiologies of retinal detachment in 
dogs are diverse. However, the pathogenesis always includes 1 
or a combination of 3 basic mechanisms: traction detachment 
due to fibrous strands within the vitreous; retinal tears or holes 
with leakage of vitreous into the subretinal space; or exudation 
of fluid and inflammatory cells under the retina (1,2). After the 

retina detaches in dogs, the retinal pigment epithelium changes 
rapidly, with hypertrophy and hyperplasia, and the epithelial 
cells may detach from their basement membrane and become 
migrating cells with macrophage-like properties (3). The blood 
retinal barriers are easily damaged during retinal detachment, 
and retinal, subretinal, and vitreous hemorrhage may be present 
(1,2). When the detachment is chronic, hyphema and uveitis 
are common sequelae, due to the development of preiridal 
fibrovascular membranes (4–6). When photoreceptors are sepa-
rated from the retinal pigment epithelium, the outer and inner 
segments of the rods and cones degenerate quite rapidly and 
the retinal pigment epithelium hypertrophies (7). Apoptosis is 
the key cellular event that occurs rapidly (within 3 d of detach-
ment) and results in a permanent depletion of postmitotic 
outer nuclear cells (8). This process occurs by mitochondrial 
dependent pathways (8). Then, a progressive degeneration of 
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the inner and outer segments of the photoreceptors occurs, fol-
lowed by loss of the outer plexiform layer; eventually, the inner 
nuclear and inner plexiform layers also degenerate (7). Rapid 
reattachment within 24 h arrests and even reverses some of these 
cellular events (9). In addition, hyperoxia early in the course of 
retinal detachment has a predictable clinical benefit by increas-
ing O2 diffusion to the detached retina (10–13). However, rapid 
reattachment (24–48 h) and the provision of hyperoxia for 
domestic animals with detached retinas will not likely be avail-
able in the clinical setting in the near future. Most detachments, 
unless bilateral, are usually subclinical and manifest with only 
mild pupillary dilation, until they have been present for several 
months when they manifest with uveitis and hyphema, when 
hyperoxia is of limited use.

Generally, most veterinary ophthalmic surgeons recommend 
surgical reattachment in the first 1–4 wk after detachment to 
ensure some return of vision in the affected eye (2,14–16). This 
time-frame is based on their experience and reports of experi-
mental retinal detachments and reattachments that have been 
completed in primates (17–24), cats (25–27), and dogs (28). 
However, in all of these experimental studies (17–28), the retinal 
detachments were induced quickly with subretinal fluid injec-
tions. Generally, the more elevated the retina is off the retinal 
pigment epithelium combined with the presence of subretinal 
exudates or hemorrhage, the more rapidly the degeneration will 
ensue (29).

Naturally occurring disease may induce retinal degeneration 
that develops quite differently from experimental detachments. 
Recently, we reported an inherited naturally occurring, bullous 
retinal detaching disease in dogs in which our histologic evalu-
ation confirmed that retinal degeneration in focal detachments 
extends into the photoreceptor inner segments by 4 wk, similar 
to experimentally induced detachments (30,31). However, in 
these dogs, even after 3 y, remnants of photoreceptor inner seg-
ments remain in large focal detachments (31).

It is logical to assume that naturally occurring retinal detach-
ments with other etiologies will also vary significantly from 
those of an experimental model and inherited detachments. 
We are interested in the viability of the photoreceptors after 
detachment and the return of functional vision after surgical 
reattachment of chronic rhegmatogenous retinal detachments 
(. 1 mo) in dogs. Most of these rhegmatogenous detachments 
in dogs have a giant tear, that is, by definition, one that extends 
over 1/4 of the retinal circumference. Many tears extend across 
the periphery, with the retina being draped over the optic disc. 
With these detachments, the separation from the retinal pigment 
epithelium is greatest over the tapetal region and often minimal 
over the nontapetal area, in which case, vitrectomy and surgical 
reattachment is the only treatment. This is in contrast to serous 
detachments that develop secondary to uveitis and are usually 
effectively treated by systemic immunosuppression (32,33) 
and to focal detachments associated with small retinal tears, or 
coloboma, which are often successfully treated with barrier laser 
or cryo-retinopexy (34,35).

It is very difficult to accurately determine the onset time 
of naturally occurring retinal detachments in dogs, especially 
when the contralateral eye is sighted. Often the veterinary 

ophthalmologist estimates the time, based on the history of 
anisocoria or blindness provided by the owner or the referring 
veterinarian. It is possible that previous reports (14–17) may 
have underestimated the time of detachment, so we have started 
to question the axiom that, in dogs, successful surgical retinal 
reattachment must be completed within 4 wk of detachment to 
provide any potential return of vision.

Many ocular complications develop secondary to chronic 
retinal detachment in dogs. Preiridal fibrovascular membranes 
are induced by the release of varied growth factors, including 
vascular endothelial growth factor (VEGF) and transforming 
growth factor beta (TGFb), from the degenerating retina (36). 
Hyphema and uveitis are common complications, as these pre-
iridal vascular membranes are fragile (4–6,36). Cataracts are also 
common sequelae in dogs with chronic complete retinal detach-
ment and they also commonly induce lens induced uveitis (1). 
The uveitis and preiridal fibrovascular membranes may lead to 
peripheral anterior and posterior synechiae, secondary glaucoma, 
and buphthalmos secondary to closed angles and pupillary 
block. The percentage of dogs with chronic complete retinal 
detachment that develop nonresponsive uveitis and secondary 
glaucoma has not been reported. It is our clinical impression 
that the majority of chronic retinal detachments and giant reti-
nal tears in dogs eventually lead to globe-threatening complica-
tions and result in enucleation, or evisceration and intrascleral 
prosthesis placement. In contrast, our short-term follow-up on 
reattachment of chronically detached retinas has been positive, 
and we have noted some photopic vision, indicating a return of 
some cone function (37). Cone function return after detachment 
has been investigated recently in experimental models (38) and 
may be applicable to our studies.

We hypothesized that chronic (. 1 mo) retinal detachment 
with giant tears in dogs with long-term (. 1 y) follow-up with 
no therapy, topical medical therapy, or surgical reattachment 
would be poor and similar, due to preiridal fibrovascular mem-
branes, uveitis, and secondary glaucoma. The objectives of the 
study included 1) documentation of the percentage of eyes that 
developed globe threatening complications (sustained uveitis, 
glaucoma) after complete retinal detachment without therapy, 
with topical medical management, and with surgery (vitrectomy, 
perfluorocarbon gas retinal reattachment, endolaser, and sili-
cone oil replacement); and 2) evaluation of light microscopical 
findings of globes that developed nonresponsive uveitis and 
glaucoma within each category.

Materials and methods
Since this was a retrospective comparison of dogs with reti-
nal detachment and giant retinal tears of 1 or both eyes that 
developed secondary to vitreous degeneration, vitreous traction 
bands, and retinal tears, all medically treatable exudative and 
serous retinal detachments, detachments that developed after 
intraocular surgery, and focal retinal detachments and tears that 
were treated with a transcorneal laser retinal pexy were excluded. 
Case records from the Western College of Veterinary Medicine 
from 2002–2005 were reviewed and 34 canine retinal detach-
ments with giant retinal tears were documented that met the 
following inclusion criteria: 1) all dogs had been examined by a 
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veterinary ophthalmologist with biomicroscopy (Osram 64222; 
Carl Zeiss Canada, Don Mills, Ontario), tonometry (Tonopen 
XL; Biorad Ophthalmic Division, Santa Clara, California, 
USA), indirect ophthalmoscopy (Heine Omega 200; Heine 
Instruments Canada, Kitchener, Ontario), and ultrasonography 
(GE, Logiq 3; GE Medical Systems, GE PDI, Tempe, Arizona, 
USA), when hyphema precluded a thorough posterior segment 
examination; and 2) all dogs that were treated surgically had 
received a routine complete blood (cell) count, serum biochemi-
cal profile, urinalysis, and systolic and diastolic blood pressure 
assessments prior to anesthesia induction.

Establishing the precise time that each retina had detached 
was difficult. To ensure that the time was estimated conser-
vatively, the minimum time of detachment was based on the 
owner’s history of a dilated pupil and the referring veterinarian’s 
examinations identifying the detachment, or more commonly 
the ophthalmologist’s examinations, as many were not diagnosed 
by the veterinarian. When the contralateral eye was also blind 
or not present, the minimum time of detachment was based on 
the date that the owner noted blindness.

Follow-up examinations and communication with the owners 
had been completed by the ophthalmologist for a minimum of 
12 mo (maximum 3 y), or until progressive uveitis and hyphema 
had necessitated enucleation or evisceration and intrascleral 
prosthesis placement.

The no therapy group included all dogs where topical treat-
ments had not been utilized due to the inability to document 
inflammation or secondary glaucoma at the time of diagnosis or 
dogs whose owners had refused suggested therapy.

The medical therapy group included all dogs that had received 
topical prednisolone acetate 1% ophthalmic suspension (Falcon 
Pharmaceuticals, Alcon Laboratories, Fort Worth, Texas, USA), 
q6h, to control inflammation; and for the initial 1–2 wk of 
therapy, a cycloplegic, atropine sulphate 1% ophthalmic solu-
tion (Sandoz Canada, Boucherville, Quebec), or a mydriatic, 
tropicamide 1% ophthalmic solution (Sandoz Canada), as often 
as required, to maintain pupillary dilatation and reduce the for-
mation of posterior synechiae by pupillary synechiae (atropine, 
tropicamide) and to attempt to diminish ciliary spasms (atro-
pine). Within 1–4 wk, the steroid administration was tapered to 
q12h as the uveitis was controlled. Dorzolamide hydrochloride 
ophthalmic solution (Merck, Whitehouse Station, New Jersey, 
USA), q8h, was utilized to reduce the intraocular pressure if 
secondary glaucoma (intraocular pressure . 30 mmHg) was 
present or developed.

The dogs within the surgical group had had general anesthe-
sia induced by thiopental (Abbot Laboratories, Saint-Laurent, 
Quebec), 10 mg/kg bodyweight (BW), IV, or propofol 
(Novapharm, Toronto, Ontario), 4 mg/kg BW, IV, and main-
tained with isoflurane (Abbot Laboratories) or sevoflurane 
(Abbot Laboratories). Each dog had been placed in dorsal 
recumbency under an operating microscope (Zeiss OPMI; 
Carl Zeiss Canada, Don Mills, Ontario), with an attached 
posterior segment viewing system (Biom; Carl Zeiss Canada). 
A lateral canthotomy, proptosis, and peritomy had allowed 
scleral exposure to the pars plana, and 3, 20-g sclerotomies had 
been completed for placement of a light pipe, fluid cannula, 

and the vitrectomy probe. The vitrectomies had been followed 
by manipulation of the retina with perfluorocarbon liquid 
(DKline; Bausch & Lomb, Waterford, Ireland) to appose them 
to the retinal pigment epithelium. Endolaser photocoagulations 
had been performed with a diode laser (Diovet Diode Laser; 
Iris Medical Instruments, Mountain View, California, USA) 
to induce 3 contiguous rows of burns around the periphery of 
each tear and the perimeter of the reattached retina, similar to 
previous reports (2,14,16). The perfluorocarbon liquids had 
been removed and replaced with silicone oil (Oxane 5700; 
Bausch & Lomb) through the working and infusion ports, 
respectively. The sclerotomy incisions had been closed with 
6-0 polydioxanone (PDS) (Ethicon; Johnson & Johnson Medical 
Products, Toronto, Ontario). The conjunctival incisions had 
been sutured with 9-0 vicryl (Ethicon) and the canthotomy 
incisions with 5-0 nylon (Ethicon). Postoperatively, each dog 
had received prednisolone acetate 1% ophthalmic solution 
(Sandoz Prednisolone 1%, Sandoz Canada), nonsteroidal anti-
inflammatory diclofenac 0.1% solution (Voltaren Ophtha; 
Novartis Ophthalmics, Mississauga, Ontario), and ciprofloxa-
cillin 0.3% solution (Apociproflox; Apotex, Toronto, Ontario), 
q6h on the affected eye until the 1 mo reexamination, and ceph-
alexin (Nu-Cephalexin; NuPharm, Richmond Hill, Ontario), 
10 mg/kg BW, PO, q12h for 1 wk. If secondary glaucoma 
developed in these globes, dorzolamide (Trusopt 2%; Merck 
Frost, Kirkland, Quebec) had been given topically, q8h, until a 
stable intraocular pressure had been achieved. The postopera-
tive topical antibiotic and nonsteroidal medications had been 
discontinued at 4 wk and the topical steroid reduced gradually 
over a 6- to 12-month period.

Persistent uveitis and secondary glaucoma (intraocular pres-
sure . 30 mmHg) despite topical anti-inflammatory and anti-
glaucoma therapy were the criteria for recommending eviscera-
tion and intrascleral prosthesis implantation or enucleation in 
each group. Buphthalmos and phthisis bulbi had been confirmed 
by caliper corneal measurement or ultrasonographically, and the 
measurements had been compared with the normal contralateral 
eye or an age-matched similar-sized dog (data not shown). All 
enucleated or eviscerated specimens had been immersion-fixed 
in 10% buffered formaldehyde, wax embedded, sectioned at 
6 mm, and stained routinely (hematoxylin and eosin, periodic 
acid Schiff ). The sections of each globe and eviscerated sample 
had been reexamined (BG). The retinas had been photographed 
to provide assessment of as much of the retina as possible to 
determine potential viability of the photoreceptors in each group 
at the time of enucleation or evisceration.

Results
Sixteen eyes in 11 dogs with retinal detachments and giant 
retinal tears were present in the no treatment group (Table 1). 
These included an English springer spaniel, a toy poodle, a 
miniature poodle, a bichon frisé, a papillon, a bearded collie, a 
basset hound, a Boston terrier, an American cocker spaniel, and 
2 shih tzus. The average age at diagnosis was 7.7 y; 7 were males 
and 4 were females. The estimated range of time of detachment 
prior to inclusion was 4 wk to 4 y (mean 25 wk). Ten of the 
16 eyes developed uveitis and secondary glaucoma or had these 
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clinical signs worsen within 4 wk to 5 mo (mean 4.2 wk) of 
diagnosis, resulting in enucleation (n = 4) or evisceration (n = 6) 
of the affected globes. Of the remaining dogs without therapy, 
2 that had bilateral detachments were euthanized at the owners’ 
request at 1 mo and at 1 y because of blindness. Only 2 eyes in  
2 dogs remain 1 y and 3 y postconfirmation of diagnosis, 
and both manifest with mild conjunctival hyperemia. Light 
microscopy was completed on 7 of the 10 enucleated or eviscer-
ated eyes and each revealed preiridal fibrovascular membranes, 
retinal pigment epithelial hypertrophy, and retinal degeneration, 
consistent with chronic retinal detachment (retinal pigment 
epithelial hypertrophy and loss of photoreceptors, outer nuclear 
layers, outer plexiform layers, and inner plexiform); uveitis; 
cortical cataracts; vitreous degeneration; and secondary glau-
coma. The retinal degeneration within this group varied within 
each eye and within the group from extensive where the retina 
was reduced to a glial scar, to mild where moderate amounts of 
inner segments remained in large areas of the sections examined 
(Figures 1a–c). Preiridal fibrovascular membranes were common 
(Figures 2a–d), often spanned the filtration angle, and may have 
induced secondary glaucoma, which was common, based on a 
lack of ganglion cells and nerve fiber layers.

Nineteen eyes in 17 dogs were present in the topical ther-
apy group, including 3 bichon frisés, 3 Jack Russell terriers, 
2 Shetland sheepdogs, 2 Boston terriers, 1 Belgian shepherd, 
1 toy poodle, 1 miniature schnauzer, 1 American cocker span-
iel, 1 miniature poodle, 1 shih tzu, and 1 Yorkshire terrier. The 
average age at diagnosis was 8.2 y and there were 10 males and 
7 females. The estimated range of time of detachment was 4 wk 
to 4 y (mean 8 wk). Thirteen eyes in 12 dogs developed non
responsive uveitis and secondary glaucoma and were enucleated 
(n = 4) or eviscerated (n = 9) within 1 to 20 mo (mean 15 wk). 
One dog (bilaterally affected) was euthanized for an unrelated 
neurologic disorder and blindness, 3 continue to receive topical 
medication at 1.5, 3, and 4 y, and the last dog in this group was 
taken off medication at 1 y postdiagnosis and there is no evidence 

of uveitis or secondary glaucoma. Light microscopic findings 
were available for 9 eyes and revealed retinal degeneration that 
varied within each globe and within the group from extreme, as a 
glial scar, to mild, where photoreceptor inner segments remained 
throughout retinal sections examined (Figures 3a–c). Most of the 
retinas examined also had marked inner retinal degeneration with 
loss of the nerve fiber layer, ganglion cells, inner plexiform layers, 
preiridal fibrovascular membranes, all consistent with glaucoma. 
These light microscopic findings were remarkably similar to those 
of the no-treatment group.

Retinal reattachment surgery was completed on 6 dogs, 
including 1 bichon frisé, 1 papillion, 1 basset hound, 1 Boston 
terrier, and 2 shih tzus (Table 1). The average age at diagnosis 
was 5.7 y and the minimum time of retinal detachment with 
giant retinal tears prior to reattachment surgery ranged from 
1 to 6 mo (mean 16 wk). All of these dogs also had vitreous 
degeneration and mild uveitis prior to surgery. Each retina was 
successfully reattached; however, in 2 dogs, fibrous epiretinal 
membranes were carefully stripped from the detached and 
coiled-up retinas. In addition, mild to moderate anterior seg-
ment hyphema developed during each of these posterior segment 
surgeries. Surprisingly 4 dogs, including 1 of the shih tzus, the 
Boston terrier, the bichon frisé, and the papillon regained some 
functional vision (able to traverse a photopic maze, find toys, 
and negotiate stairs) within 3.3 mo postreattachment surgery. 
However, the shih tzu developed significant silicone oil leakage 
into the anterior chamber and, at approximately 4 mo post
reattachment, the silicone oil was removed. The silicone leakage 
into the anterior chamber continued, the retina detached again, 
and the dog became blind again, so the eye was eviscerated. The 
other shih tzu developed posterior synechiae, pupillary occlu-
sion, iris bombe, and secondary glaucoma, which was undiag-
nosed for 2 wk. Although the retina was attached, no functional 
vision could be detected and the elevated intraocular pressure 
was resistant to medical management. The affected eye was 
eviscerated and an intrascleral prosthesis was implanted. Light 

Table 1.  Signalment, estimated time of detachment and outcome of no treatment, topical therapy, and 
surgical attachment of chromic (. 1 mo) retinal detachment in dogs

Group	 No treatment	 Topical therapy	 Surgical attachment
Number of eyes (dogs)	 16 (11)	 19 (17)	 6 (6)

Age	 7.7 y	 8.2 y	 5.7 y

Sex	 7 males, 4 females	 10 males, 7 females	 3 males, 3 females

(Estimated range of time of detachment) 	 (4 wk–4 y), (25 wk)	 (4 wk–1 y), (8 wk)	 (4 wk–4 y), (16 wk) 
and (mean) at inclusion into treatment  
group

Outcome: uncontrolled uveitis or 	 14	 15	 2 
glaucoma

Number of eyes treated with an 	 6	 9	 1 
evisceration and intrascleral prosthesis

Number of eyes enucleated	 4	 4	 1

The mean time until enucleation 	 4 wk	 15 wk	 4 wk 
or evisceration of globes with for  
non-responsive uveitis or glaucoma

Number of dogs euthanized	 2 (bilaterally affected)	 1 (bilaterally affected)	 0

Eyes remaining with maximum follow-up 	 2	 3	 4 
of 3 y
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microscopic examination of that eye revealed retinal degenera-
tion consistent with chronic retinal detachment; however, large 
portions of the retina had photoreceptor inner segments present. 
In addition, there was mild lymphocytic plasmacytic uveitis, 
mild preiridal fibrovascular membranes, and degeneration of 
the nerve fiber, ganglion cell, inner plexiform, and inner nuclear 
layers, consistent with secondary glaucoma (Figure 4).

Complications associated with surgical retinal reattachment 
in the remaining 4 dogs included focal corneal ulceration 

(n = 2 eyes), migration of silicone oil (n = 2 eyes), medically 
controlled glaucoma (n = 1 eye), and mild cataract formation 
(n = 2 eyes). In the affected eye of 3 dogs, all retinas remain 
attached and functional vision is present; uveitis and glaucoma 
were controlled or not present at follow-up examinations by 
the veterinary ophthalmologist for 1–3 y. The eyes with reat-
tached retinas remain on topical steroids (n = 3 eyes), q24h, 
and dorzolamide, if required (n = 1 eye), to maintain normal 
intraocular pressures.

Figures 1a–c.  The retinal degeneration related to retinal detachment and secondary glaucoma varied significantly within dogs that 
received no treatment from a glial scar (1a), to relatively mild outer retinal degeneration where photoreceptor inner segments remain 
(1b,c). Inner nuclear layer = INL, outer nuclear layer = ONL, photoreceptor inner segments = PIS. (Low power figures bar = 250 mm, 
high power figures bar = 50 mm).
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Discussion
The results of this study add some significant findings to the 
existing literature. The unexpected return of some vision in 
4 eyes, after chronically detached retinas had been reattached, 
without clinical manifestations of uveitis (hyphema, aque-
ous flare) and secondary glaucoma and with minimal topical 
medications at 1–3 y were not expected or previously published. 
Many veterinary ophthalmologists assume that most globes 
with chronic retinal detachments eventually fail due to chronic 
uveitis and secondary glaucoma and that there will be no return 
of vision if they are surgically reattached. However, the percent-
age of globes that fail due to uveitis and secondary glaucoma, 
with or without therapy, has not been reported. Similarly, 
surgical reattachment of chronically detached retinas in dogs 
has not been reported, although there are several publications 
describing the uveitis and secondary glaucoma associated with 
retinal detachments (1,2,4–6). The development of sustained 
uveitis and glaucoma and similarities in outcomes of eyes with 
detached retinas without therapy and those with topical therapy 
also has not been reported. It is interesting that the retinal 
degeneration was similar in each group and yet varied signifi-
cantly within each eye. Some eyes within each of the treatment 
groups had significant sections of retina with inner segments of 
photoreceptors that might be capable of regrowing the outer 
segments, which potentially could restore some vision, despite 

having been detached for many months, perhaps as a result of 
the close proximity of portions of the nontapetal retina to the 
retinal pigment epithelium ventral to the optic disc.

The impact of this study is limited by the small number 
(n = 6) of chronically detached retinas that were surgically 
managed, but it is sufficient to encourage retinal reattachment 
wherever possible, as the outcome of no therapy and topical 
therapy are uniformly poor, and to encourage further studies 
on reattachment of chronic retinal detachments. A little vision 
for a dog significantly affects its quality of life and is superior 
to darkness and chronic uveitis and secondary glaucoma. The 
successful surgical management of most retinal detachments, 
contrasted with the failures in no treatment and topical therapy 
groups, warrants referral of retinal detachment whenever possible 
to a veterinary retinal surgeon. Only 2/16 eyes with no therapy 
and 1/19 eyes with topical treatment had minimal uveitis and 
remained normotensive within 3 y of diagnosis.

No breed or sex predilection could be identified in any 
category, based on the small number of dogs in each group, 
although the bichon frisé, shih tzu, and Boston terriers may be 
over represented, as in previous reports (14,16).

Enucleation or evisceration and intrascleral prosthesis were 
completed in a majority of the globes in the no therapy group. 
The complications in the dogs that received no therapy were 
expected; we had anticipated the development of preiridal 

Figures 2a–d.  Preiridal fibrovascular membranes (outlined by arrowheads) were common in dogs with retinal detachment that was not 
treated or treated, and varied from barely detectable to extensive. (Figures 2a and 2d bar = 250 mm, Figures 2b and 2c bar = 100 mm).
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fibrovascular membranes, uveitis, cataract, and secondary glau-
coma. We initially assumed that the retinal detachments in this 
group were more acute than those in the topical therapy group, 
given the limited uveitis and lack of secondary glaucoma present 
at the time of diagnosis. However, this assumption was incor-
rect given the estimated times of detachment that we assessed 
retrospectively (Table 1); with more time, uveitis and secondary 
glaucoma developed, and the light microscopic findings in 7 of 
the globes that failed without therapy were very similar to those 
in globes that failed with topical medical therapy, since they 

included uveitis, preiridal fibrovascular membranes, varying 
retinal degeneration, and secondary glaucoma.

The topical therapy group was predetermined by the pres-
ence of inflammation, including hyphema and often secondary 
glaucoma, which usually had lead to the initial referral. We 
had expected that these would worsen quickly and become 
nonresponsive to medical management. It is also not surpris-
ing that the topical medical management did not deter the 
development of anterior segment neovascular membranes, sec-
ondary to retinal degeneration. Corticosteroids are not known 

Figures 3a–c.  Retinal degeneration secondary to chronic retinal detachment and giant retinal tears in dogs that received topical 
therapy varied from extensive (3a) to relatively mild (3c). Inner nuclear layer = INL, outer nuclear layer = ONL, photoreceptor inner 
segments = PIS. (Low power figures bar = 250 mm, high power figures bar = 50 mm).
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to inhibit neovascularization or the angiogenic cytokines that 
induce the anterior segment membranes. This topical therapy 
was used only to palliate the uveitis. Results in a 4th treatment 
group with long-term antiangiotic medications, coupled with 
systemic anti-inflammatory drugs, would have been interest-
ing but currently are not available. As expected, nonresponsive 
uveitis worsened and secondary glaucoma often developed, 
resulting in evisceration or enucleation of most of the affected 
eyes. Nine eviscerated and enucleated globes from this group 
were examined histologically, whereupon preiridal fibrovascular 
membranes, uveitis, and secondary glaucoma were confirmed. 
In addition, 2 dogs in this group were euthanized due to blind-
ness and unrelated disorders. Only 4 globes within the topical 
medical management group remain and they continue to exhibit 
conjunctival and episcleral hyperemia, suggesting ongoing 
uveitis despite topical anti-inflammatory therapy. Enucleation 
or evisceration and intrascleral prostheses for these 4 had been 
recommended, but the owners declined surgical therapy. Only 
1 dog in this group has been taken off topical therapy and the 
uveitis remains in remission.

Results of surgical reattachment of chronic (. 1 mo) retinal 
detachments and pre- and postsurgical therapy were similar to 
those in previous reports of surgical retinal reattachment in dogs 
(14,16). The vitrectomies were completed with relative ease, 
given the vitreous degeneration present in each dog. Fibrous 
epiretinal membranes were encountered in 2 dogs, the basset 
hound and the Boston terrier. These were difficult to remove 
completely and precluded complete reattachment of the periph-
eral retinal edges in these 2 dogs. Despite this, complications 
have not been noted in these dogs at the 1 and 2-year follow-up 
examinations (no retinal slippage, further detachment, or uveitis 
and glaucoma). Hyphema was noted in 6/6 dogs during the 
vitrectomy and especially during silicone oil transfer, which is 
unusual. We usually do not experience hyphema during surgical 
reattachment of acutely detached retinas. The etiologies of the 
hyphema during surgery were not confirmed; however, preiridal 
fibrovascular membranes may have contributed. The hyphema 
was distressing at the time; however, it cleared postoperatively, 

relatively quickly, often within a week. One dog developed 
pupillary blockade and secondary glaucoma that were complica-
tions of the hyphema and uveitis that contributed to posterior 
synechiae, iris bombe, and anterior synechiae. Unfortunately, 
this complication was not confirmed by an ophthalmologist for 
2 wk. Prompt reexamination, injection of anterior chamber tis-
sue plasminogen activator, and medical or surgical management 
may have resolved this condition and precluded the development 
of iris bombe and secondary glaucoma.

Much to our surprise some functional vision returned in 
4/6 dogs that were operated on, and 3 remain visual after 3 y. 
These dogs were able to navigate a photopic maze with the 
normal eye patched or when the other eye was blind. They 
were always noticeably more tentative in scotopic conditions 
and they failed maze examinations in dim light. This may sup-
port a lack of functional return of rod function or, simply, very 
little functioning retina. The timing of the return of vision in 
these dogs was varied; in most dogs, it was slow and confirmed 
only several months postsurgery by the ophthalmologist. We 
stress that functional vision in these dogs (traversing a maze in 
phototopic conditions) is not to be interpreted as normal vision. 
The menace response and counting fingers in humans are often 
the last detectable signs to be abolished prior to blindness and 
the ability to traverse a maze slowly with 1 eye is not normal 
vision. However, this amount of vision should not to be ignored 
in dogs. The owners noted an improvement in their dogs’ quality 
of life (fewer errors, bumping into things) and in their ability 
to find and play with toys, get into favorite chairs, and traverse 
stairs. Although the number is small, the majority (4/6) of the 
surgically treated eyes are complication free 3 y after surgical 
therapy of chronic retinal detachments and giant retinal tears.

In conclusion, most dogs’ eyes with retinal detachment and 
giant retinal tears develop nonresponsive uveitis and second-
ary glaucoma, whether they receive topical therapy or not. 
Light microscopy confirmed uveitis and secondary glaucoma. 
Despite the chronicity of these detachments, several of these 
globes in each group had large areas of the retina that contained 
potentially viable photoreceptor inner segments at the time of 

Figure 4.  The retinal degeneration present in the 1 eye examined histologically after surgical reattachment exhibited variable retinal 
degeneration. Photoreceptor inner segments are present in this eye, which was eviscerated due to iris bombe and secondary 
glaucoma. Note the loss of ganglion cells, which developed secondary to glaucoma in this dog. This retina was attached at the time 
of evisceration. Inner nuclear layer = INL, outer nuclear layer = ONL, photoreceptor inner segments = PIS. (Low power figure bar = 
250 mm, high power figure bar = 50 mm).
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enucleation or evisceration. Successful surgical reattachment of 
chronically detached retinas is possible in dogs and some vision 
was restored in 3/6 dogs within 3 y postsurgery.	 CVJ
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