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Abstract

Purpose: To determine if postoperative topical anti-inflammatory therapy (pTAT) affects phacoemulsification outcomes in dogs receiving subconjunctival 
triamcinolone (ST). 

Methods: Dogs undergoing bilateral phacoemulsification were identified retrospectively. Age, sex, breed, injectable and oral anti-inflammatory therapy, 
diabetic status, fibrin formation, follow up times, visual outcomes, glaucoma (IOP > 24mmHg) and need for pTAT rescue therapy if flare present postoperatively 
were compared between groups. Statistics were performed for all comparisons (p=0.05).

Results: 626 eyes were included. 525 eyes received pTAT (diclofenac or ketorolac BID and dexamethasone BID) and 101 eyes did not receive pTAT. 
All eyes received 4mg ST perioperatively. All dogs received postoperative oral carprofen (diabetics) or prednisone (non-diabetics). There was no significant 
difference in age, breed, sex, diabetic status, fibrin formation or follow up times between groups. In all eyes, the odds of glaucoma were 70% higher and the 
odds of vision were 78% lower with pTAT. In diabetics, the odds of glaucoma were 39% lower and the odds of vision were 70% higher than non-diabetics. In 
non-diabetic eyes, the odds of glaucoma were 240% higher and the odds of vision were 93% lower with pTAT. 40/101 (40%) of eyes needed rescue pTAT.

Conclusions: pTAT after phacoemulsification increased the risk of glaucoma and blindness in non-diabetic eyes, but did not affect these factors in diabetic 
eyes. ST without pTAT (“dropless” cataract surgery) is safe and may control post-phacoemulsification uveitis. Further work is needed to determine the effect of 
diabetic status on the risk of glaucoma and blindness. None.

Surgical outcomes are influenced by ocular health status, 
surgeon expertise, cataract stage, and client compliance in 
postoperative management.

Cataract surgery causes intraocular inflammation 
(uveitis) [3], which can result in patient discomfort, 
intraocular hypertension, glaucoma, fibrin deposition, 
pre-iridal fibrovascular membrane formation, and other 
vision-threatening complications. Systemic and topical 
anti-inflammatory therapies are standard-of-care in 
both human and veterinary medicine to mitigate post-
phacoemulsification uveitis [4-8]. Effective suppression 
of postoperative inflammation is widely regarded as 
essential for optimizing surgical outcomes; however, an 

INTRODUCTION

Cataracts, defined as opacification of the crystalline 
lens, are common in dogs and are most frequently 
caused by primary/genetic etiologies or secondary to 
diabetes mellitus. Other less frequent causes include age-
related degeneration, trauma, nutritional deficiencies, 
toxin exposure, and intraocular inflammation. 
Phacoemulsification is the gold-standard treatment 
for cataracts in dogs causing vision loss or blindness. 
Adapted from human ophthalmology in the 1960s and 
implemented in veterinary ophthalmology since the 
1980s, this technique yields long-term functional vision 
in approximately 80–90% of canine patients [1,2]. 
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ideal route of anti-inflammatory administration has not 
yet been clearly established. 

Glaucoma is the leading cause of vision and globe 
loss following canine cataract surgery [9,10]. Although 
topical anti-inflammatory medications reduce post-
phacoemulsification uveitis, their use has been associated 
with an increased risk of glaucoma in dogs [11-13]. In 
contrast, systemic anti-inflammatory therapy has not 
been shown to affect intraocular pressure in dogs, but is 
generally considered insufficient as a sole modality for 
controlling postoperative uveitis after cataract surgery.

“Dropless” cataract surgery, recently described 
in human ophthalmology, eliminates the need for 
postoperative topical anti-inflammatory medications by 
delivering long-acting triamcinolone via subconjunctival 
or transzonular injection [14-25]. This approach reduces 
dependence on patient compliance, lowers costs, 
minimizes environmental waste from topical medications, 
and decreases aftercare demands. Both subconjunctival 
and transzonular triamcinolone have been demonstrated 
to effectively prevent post-phacoemulsification uveitis, 
with efficacy comparable to that of conventional topical 
therapy [17-25].

One recent study found no difference in transzonular 
versus subconjunctival triamcinolone anti-inflammatory 
effects in dogs after phacoemulsification used concurrently 
with topical therapy [26]. To the author’s knowledge, 
“dropless” cataract surgery has not been reported in the 
veterinary ophthalmology literature. This study therefore 
aimed to compare postoperative outcomes in a large cohort 
of dogs receiving subconjunctival triamcinolone with or 
without adjunctive topical anti-inflammatory medication.

METHODS

Dogs undergoing bilateral phacoemulsification 
(cataract surgery) for cataracts causing visual impairment 
or blindness were identified retrospectively from 2018 
to 2024. All dogs underwent surgery after informed 
client consent. Dogs were placed into two groups: 1) dogs 
receiving an immediate postoperative subconjunctival 
triamcinolone injection with postoperative topical anti-
inflammatory therapy following phacoemulsification 
and 2) dogs receiving an immediate postoperative 
subconjunctival triamcinolone injection without 
postoperative topical anti-inflammatory therapy following 
phacoemulsification. Signalment including age, sex and 
breed were recorded for all dogs. Additionally, pre- 
and postoperative topical medications, perioperative 
injectable anti-inflammatory medications, postoperative 
oral anti-inflammatory medications, diabetic status, 

postoperative fibrin formation, follow up times, visual 
outcomes, postoperative glaucoma formation and need for 
postoperative topical anti-inflammatory therapy if flare 
was present after surgery were compared between groups. 
Within the two groups, outcomes were compared for 
diabetic versus non-diabetic dogs separately to determine 
the effect of diabetes on outcomes. Glaucoma was defined 
as an intraocular pressure measurement via applanation 
tonometry greater than 24mmHg obtained more than 24 
hours after cataract surgery. 

Statistical Analysis

All analyses were performed using SAS 9.4 (Cary, NC). A 
significance threshold of 0.05 was used. The assumption of 
normality for age was evaluated via inspection of QQ-plots, 
histograms, and skewness. Age was left skewed, so age 
was summarized descriptively with median, interquartile 
range and range. There were 2 groups compared, namely 
anti-inflammatory vs no anti-inflammatory and diabetic vs 
not diabetic. To explore the effect of presence of diabetes 
on difference due to anti-inflammatory use, differences 
were tested separately for diabetic and non-diabetic 
dogs. There was one dog in which the eyes were treated 
differently resulting in one eye in each group, therefore 
represented twice in the analysis of age, sex and breed. 
Age was compared between groups with a Mann-Whitney 
test. Sex was compared between groups with a Fisher’s 
exact test. Generalized linear mixed models (logistic 
GLMMs) were used to analyze visual and glaucoma 
outcomes with a random intercept for each dog to account 
for clustering of eyes within dogs. The GLMM to compare 
between groups for each outcome included a fixed factor 
of group. Satterthwaite degrees of freedom method and 
Residual Pseudo-likelihood estimation were used. A Cox 
proportional hazards frailty model was used to test if 
visual and follow-up times were different between groups. 
The model had a fixed factor of group and a random factor 
of dog. Kaplan Meier curves for visual times for each group 
were constructed and used to estimate median visual 
times and follow-up times. For visual times eyes that still 
had vision at last follow-up were censored. For follow-up 
times eyes that were not followed up past the date they 
became not visual were censored. To consider the impact 
of diabetes on anti-inflammatory use, alternative GLMM 
and Cox proportional hazard models with fixed factors of 
anti-inflammatory use and diabetes and their interaction 
effect were utilized.

RESULTS

There were 626 eyes included in the study, representing 
313 dogs. All eyes received 4mg of subconjunctival 
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triamcinolone in the dorsal bulbar conjunctiva 
administered through a sterile 25g needle immediately 
following phacoemulsification. There were 525 eyes 
(263 dogs) that received postoperative topical anti-
inflammatory therapy and 101 eyes (51 dogs) that did not 
receive postoperative topical anti-inflammatory therapy 
following phacoemulsification. These numbers represent 
one dog that had one eye receiving postoperative topical 
anti-inflammatory therapy and one eye not receiving 
postoperative topical anti-inflammatory therapy. All other 
dogs received the same treatments for both eyes. 

Signalment

There was no difference in age or sex between the 
two groups. Diabetic dogs were significantly older than 
non-diabetic dogs (p<0.001). There were 146 breeds 
represented. There were too few dogs per breed to analyze 
breed distributions statistically between groups. 

Topical Medications

All eyes underwent pharmacologic mydriasis prior to 
cataract surgery. This was performed using one drop of 
tropicamide and one drop of atropine instilled 1-5 minutes 
apart every 10 minutes for three rounds. Thus, each eye 
received a total of 3 drops of atropine and 3 drops of 
tropicamide. At the completion of cataract surgery, all eyes 
received one drop of atropine, one drop of dorzolamide/
timolol and a small strip of petroleum-based artificial 
tear ointment with no waiting period in between these 
medications since the patients were still under the effects of 
general anesthesia and were not actively blinking. 	

Phacoemulsification was completed routinely in all eyes. 
Postoperatively, eyes receiving topical anti-inflammatory 
therapy were prescribed dexamethasone and either 
diclofenac or ketorolac. The clients were instructed to 
instill 1 drop of each medication every 12 hours (twice 
daily) in both eyes. Topical anti-inflammatory therapy was 
not implemented in the hospital after surgery. Patients 
were discharged 1-4 hours after anesthetic recovery. Both 
medications were instructed to be continued indefinitely 
during the follow up period. The topical anti-inflammatory 
medications were continued for at least four months in 
eyes receiving topical therapy. At or around four months, 
dexamethasone was discontinued and diclofenac or 
ketorolac was instructed to be continued indefinitely twice 
daily. 

Diabetic eyes, eyes diagnosed with keratoconjunctivitis 
sicca prior to cataract surgery or eyes in dogs over 10 years 
of age were prescribed topical tacrolimus or cyclosporine 
once or twice daily before phacoemulsification. 

These medications were continued indefinitely after 
phacoemulsification or were discontinued at the discretion 
of the managing clinician during the postoperative follow 
up period. 

Injectable and Oral Anti-Inflammatory Medications

All dogs received intravenous (IV) 0.5mg/kg 
dexamethasone SP and IV 1.0mg/kg flunixin immediately 
prior to cataract surgery concurrent with surgical rate IV 
fluid therapy given for the duration of anesthesia. 

All non-diabetic dogs were prescribed oral 0.5-1.0mg/
kg prednisone once daily for 4 days, then every other day 
for 10 days after phacoemulsification. All diabetic dogs 
were prescribed oral 2.2mg/kg carprofen twice daily for 
14 days after phacoemulsification.

Postoperative Fibrin Formation

In eyes receiving postoperative topical anti-
inflammatory therapy, 17/525 (3%) developed intraocular 
fibrin. In eyes not receiving postoperative topical anti-
inflammatory therapy, 3/101 (3%) developed intraocular 
fibrin. All eyes that developed fibrin were affected within 
one month after cataract surgery. A single injection of 
37.5μg tissue plasminogen activator was administered 
intracamerally to treat fibrin and all eyes had resolution of 
fibrin at the following evaluation. There was no difference 
in fibrin formation between groups. 

Follow Up Times

The median follow up time for eyes not receiving 
postoperative topical anti-inflammatory therapy was 15 
months. The median follow up time for eyes receiving 
postoperative topical anti-inflammatory therapy was 
14 months. There was no difference in follow up times 
between groups. 

Diabetic Status

Postoperative topical anti-inflammatory therapy was 
utilized in 84% of total diabetic eyes and 84% of total 
non-diabetic eyes, thus any effects of being diabetic would 
balance out between groups. Additional information 
regarding diabetic status and impact on visual outcomes 
and glaucoma is included in those sections respectively. 

Visual Outcomes

During the follow-up period, blindness occurred 
in 102/525 (19%) eyes treated with topical anti-
inflammatory therapy compared with 5/101 (5%) eyes 
not receiving topical therapy, representing a statistically 
significant increase in blindness associated with topical 
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anti-inflammatory use (p = 0.003). The odds of being 
visual were 78% lower in eyes receiving topical anti-
inflammatory group compared to eyes not receiving 
topical therapy. 

Blindness occurred in 56/260 (22%) non-diabetic 
eyes versus 51/366 (14%) diabetic eyes, indicating a 
significantly higher risk of blindness in non-diabetic eyes 
(p=0.033). In non-diabetic eyes not receiving topical 
therapy, 1/42 (2%) became blind which was significantly 
lower than 55/218 (25%) non-diabetic eyes receiving 
topical therapy that became blind. The odds of being 
visual were 93% lower in non-diabetic eyes receiving 
topical anti-inflammatory therapy than non-diabetic eyes 
not receiving topical therapy. There was no significant 
difference in the incidence of blindness in diabetic eyes not 
receiving topical therapy [4/59 (7%)] versus diabetic eyes 
receiving topical therapy [47/307 (15%)] (p=0.126). 

Postoperative Glaucoma

During the follow up period, glaucoma occurred 
in 127/525 (24%) eyes treated with topical anti-
inflammatory therapy compared with 16/101 (16%) eyes 
not receiving topical therapy. This difference was not 
significant (p=0.118). 

Glaucoma occurred in 72/260 (28%) non-diabetic 
eyes versus 71/366 (19%) diabetic eyes, indicating a 
significantly higher risk of glaucoma in non-diabetic eyes 
(p=0.047). In non-diabetic eyes not receiving topical 
therapy, 5/42 (12%) developed glaucoma which was 
significantly lower than 67/218 (31%) non-diabetic 
eyes receiving topical therapy that developed glaucoma 
(p=0.038). The odds of glaucoma were 240% higher in non-
diabetic eyes receiving topical anti-inflammatory therapy 
than non-diabetic eyes not receiving topical therapy. There 
was no significant difference in the incidence of glaucoma 
in diabetic eyes not receiving topical therapy [11/59 
(19%)] versus diabetic eyes receiving topical therapy 
[60/307 (20%)] (p=0.856). 

Topical Anti-Inflammatory Rescue Therapy

Flare was present in 40/101 (40%) of eyes not 
receiving postoperative topical anti-inflammatory therapy 
following phacoemulsification. Flare was present in 23/59 
(39%) diabetic eyes and in 17/42 (40%) non-diabetic eyes. 
There was no difference in diabetic status and whether 
flare was present after phacoemulsification. All eyes not 
receiving topical anti-inflammatory therapy with flare at 
any time point after cataract surgery were treated with 
rescue topical anti-inflammatory therapy using diclofenac 
or ketorolac and/or dexamethasone at the managing 

clinician’s discretion. A single topical anti-inflammatory 
medication was used in 30/40 (75%) of eyes while two 
topical anti-inflammatory medications were used in 10/40 
(25%) of eyes. Topical anti-inflammatory therapy was 
continued until no flare was present, at which time, it was 
discontinued. All eyes that developed flare were affected 
within one month after cataract surgery. The mean time 
of treatment was 2.5 months for all eyes with flare after 
phacoemulsification. 

DISCUSSION

This report evaluates postoperative phacoemulsification 
outcomes in canine eyes treated with subconjunctival 
triamcinolone, with or without adjunctive topical anti-
inflammatory therapy, a protocol referred to as “dropless” 
cataract surgery. However, in human ophthalmology, 
“dropless” denotes the complete absence of postoperative 
topical medication. In the context of our study, many of 
our patients were receiving ocular surface stabilizing 
medication once or twice daily prior to cataract surgery. 
These medications were continued after surgery. Diabetic 
dogs, unlike diabetic humans, have a high prevalence 
of secondary cataracts due to species differences [27]. 
Diabetes is a known cause of canine corneal disease [28]. 
Consequently, in this study, “dropless” surgery does not 
indicate the absence of all topical therapy, but specifically 
the omission of topical anti-inflammatory drugs. Despite 
many dogs receiving one topical medication once or 
twice daily in our study, the overall workload for clients 
was dramatically reduced by eliminating topical anti-
inflammatory therapy after phacoemulsification. Of 
note, one drop of dorzolamide/timolol was instilled at 
the completion of cataract surgery based on decreased 
post-operative ocular hypertension associated with its 
use [29]. No other topical therapy was utilized unless 
glaucoma, uveitis or corneal ulceration developed in the 
postoperative period.

A standardized postoperative topical anti-
inflammatory phacoemulsification protocol does not exist 
in the veterinary literature; thus, wide variation exists in 
veterinary ophthalmology regarding the number of topical 
medications and the frequency of administration. In our 
study, topical anti-inflammatory therapy with a steroid 
and nonsteroid medication instilled twice daily increased 
the incidence of glaucoma and vision loss in non-diabetics 
and did not affect the incidence of glaucoma and vision 
loss in diabetics. This may suggest that topical therapy 
would either be unnecessary or may be deleterious when 
given with subconjunctival triamcinolone. Increasing 
the frequency of topical anti-inflammatory therapy from 
twice daily may also be of no benefit if subconjunctival 
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affect corneal integrity by potentiating corneal 
breakdown, malacia, and infection, although it has not 
been directly shown to cause corneal ulceration [32]. It 
was beyond the scope of this study to formally evaluate 
postoperative corneal disease after cataract surgery 
due to its multifactorial nature. Within one month after 
cataract surgery, corneal ulceration occurred in 20/626 
(3%) eyes. Notably, 18 of 20 eyes with ulceration received 
topical anti-inflammatory therapy. A potential additive 
(“doubling-down”) effect of injectable triamcinolone 
and topical anti-inflammatory therapy is possible, but 
the incidence of corneal ulceration was so low that this 
remains very speculative. Further studies are needed to 
clarify the role of topical and injectable anti-inflammatory 
therapies in postoperative corneal ulceration following 
phacoemulsification.

Unexpectedly, this study found a lower incidence of 
postoperative glaucoma and vision loss in diabetic dogs 
compared with non-diabetic dogs following cataract 
surgery, independent of topical anti-inflammatory 
treatment. One previous study showed no differences in 
phacoemulsification outcomes in diabetic versus non-
diabetic dogs [33]. The difference in this study may be 
attributed to postoperative systemic steroid use in non-
diabetic dogs, which was not used for diabetic dogs. Oral 
steroid therapy has been shown to increase the risk of 
intraocular hypertension in humans [34], and may also 
impact dogs, although no studies to date suggest this. It 
is also possible that unidentified differences in ocular 
physiology exist between diabetic and non-diabetic dogs. 
Notably, diabetic dogs were significantly older than non-
diabetic dogs which is paradoxical regarding the glaucoma 
incidence since age-related stiffening of the iridocorneal 
angle typically increases glaucoma risk [35]. An alternative 
explanation is earlier surgical intervention in diabetic 
dogs improves surgical outcomes, as rapid cataract 
progression often prompts clients to pursue surgery at an 
earlier disease stage since their dog’s vision is impacted 
quickly once cataracts develop. Overall, these findings 
highlight gaps in our understanding of factors influencing 
postoperative phacoemulsification outcomes in dogs.

This retrospective study of client-owned dogs has 
several limitations. The incidence of postoperative 
glaucoma may be underestimated because intraocular 
pressure was measured at variable postoperative time 
points due to the nature of a clinical based study and client 
scheduling availability; however, any unrecorded pressure 
elevations appeared to be transient, as subsequent 
measurements were normal. Gonioscopy was not routinely 
performed during the study period, limiting the ability 

triamcinolone is used, although further work is needed to 
clarify whether the frequency and number of topical anti-
inflammatory medications affect clinical outcomes after 
canine cataract surgery. 

Triamcinolone is routinely used in human 
ophthalmology after phacoemulsification, administered 
via either subconjunctival or transzonular routes. Human 
studies show similar efficacy for both routes with no 
route of administration being identified as superior to 
the other [14-25]. In this study, we chose to administer 
triamcinolone via the subconjunctival route due to ease 
of administration and lower risk of endothelial cell 
loss as transzonular triamcinolone has been linked to a 
higher incidence of corneal endothelial cell damage [30]. 
Additionally, if negative side effects were encountered 
or suspected as a direct result of the triamcinolone, the 
conjunctival region was readily accessible for removal 
of the remaining drug residue. This was not necessary in 
this study but speaks to the rationale behind the choice. 
Intracameral triamcinolone has been shown to reduce 
postoperative inflammation for up to 10 days following 
phacoemulsification in dogs; [31] however, this route 
of administration is expected to have a relatively short 
duration of effect. Because subconjunctival triamcinolone 
provides a longer duration of action, it was selected for this 
study. In this study, triamcinolone appeared to be safe as 
no direct negative side effects were noted. 

Rescue topical anti-inflammatory therapy was utilized 
for 40/101 (40%) of eyes that did not initially receive 
postoperative topical anti-inflammatory treatment 
following phacoemulsification. Because the use of 
subconjunctival triamcinolone without adjunctive topical 
therapy was a novel approach, topical treatment was 
initiated promptly at any sign of postoperative flare, 
including mild (≤1+) flare without associated clinical 
symptoms, as a precautionary measure. Of note, the 
presence of flare was not documented in eyes receiving 
topical therapy even though some of the eyes likely had 
flare at some point during the post-operative period. 
These cases likely resolved with continued topical 
treatment. Based on subsequent clinical experience 
with subconjunctival triamcinolone used in this way, the 
authors now observe asymptomatic eyes with ≤1+ flare 
and do not implement immediate topical intervention. 
Most of these cases resolve spontaneously over time. 
Consequently, the reported rate of rescue therapy likely 
overestimates the true need for topical anti-inflammatory 
treatment, as mild or subclinical postoperative uveitis may 
resolve spontaneously without additional therapy.

Topical anti-inflammatory therapy may adversely 
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to identify dogs at risk for glaucoma. The authors now 
include gonioscopy preoperatively based on recent data 
supporting this assessment’s prognostic use [36]. Despite 
this limitation, the findings of this study suggest applying 
increased caution when using topical anti-inflammatory 
therapy with subconjunctival triamcinolone in patients 
with goniodysgenesis. Additionally, the relationship 
between glaucoma and vision loss was not evaluated. 
Rescue topical anti-inflammatory therapy was not 
standardized, introducing variability, and eyes receiving 
rescue therapy remained in the no-topical-therapy group, 
potentially affecting outcomes. Nonetheless, the authors 
maintain that even though topical therapy was utilized for 
a proportion of eyes in the no-topical-therapy group, the 
duration, frequency and amount of topical therapy used in 
these cases was much lower than their counterpart eyes in 
the topical-therapy group. Additional limitations include 
the lack of evaluation of ocular and systemic comorbidities 
other than diabetes and the absence of evaluation of client 
compliance with topical treatment, both of which may 
have influenced results.

This study compared the post-phacoemulsification 
outcomes in dogs receiving subconjunctival triamcinolone 
with or without the use of topical anti-inflammatory 
therapy. The results suggest that subconjunctival 
triamcinolone may be an effective alternative to 
topical anti-inflammatory therapy, even though some 
patients may require topical intervention. Topical 
anti-inflammatory therapy given with subconjunctival 
triamcinolone increases the risk of glaucoma and vision 
loss in non-diabetic dogs, but does not impact these factors 
in diabetic dogs. Benefits of subconjunctival triamcinolone 
instead of topical anti-inflammatory therapy after 
phacoemulsification include reduced dependence on 
client compliance regarding surgical outcomes, lower cost, 
minimized environmental waste and decreased aftercare 
demands on clients, especially older or physically limited 
clients. This treatment also provides an option for patients 
that do not tolerate topical therapy behaviorally. 

REFERENCES
1.	 Klein HE, Krohne SG, Moore GE, Stiles J. Postoperative complications 

and visual outcomes of phacoemulsification in 103 dogs (179 eyes): 
2006-2008. Vet Ophthalmol. 2011; 14: 114-120. 

2.	 Yi NY, Park SA, Jeong MB, Kim WT, Kim SE, Chae JM, et al. 
Phacoemulsification and acryl foldable intraocular lens implantation 
in dogs: 32 cases. J Vet Sci. 2006; 7: 281-285.

3.	 Terhaar HM, Henriksen ML, Uhl LK, Boeckling C, Mehaffy C, Hess A, 
et al. Pro-inflammatory cytokines in aqueous humor from dogs with 
anterior uveitis and post-operative ocular hypertension following 
phacoemulsification, primary glaucoma, and normal healthy eyes. 
PLoS One. 2022; 17: e0273449.

4.	 Kim SJ, Schoenberger SD, Thorne JE, Ehlers JP, Yeh S, Bakri SJ. Topical 
Nonsteroidal Anti-inflammatory Drugs and Cataract Surgery: A 
Report by the American Academy of Ophthalmology. Ophthalmology. 
2015; 122: 2159-2168.

5.	 Hessemer V, Schartner H. Minor effect of anti-inflammatory 
therapy on intraocular inflammation after minimally invasive 
phacoemulsification. Ophthalmologe. 1997; 94: 30-32.

6.	 Juthani VV, Clearfield E, Chuck RS. Non-steroidal anti-inflammatory 
drugs versus corticosteroids for controlling inflammation after 
uncomplicated cataract surgery. Cochrane Database Syst Rev. 2017; 
7: CD010516.

7.	 Gilmour MA, Payton ME. Comparison of the effects of IV administration 
of meloxicam, carprofen, and flunixin meglumine on prostaglandin 
E(2) concentration in aqueous humor of dogs with aqueocentesis-
induced anterior uveitis. Am J Vet Res. 2012; 73: 698-703.

8.	 Juthani VV, Clearfield E, Chuck RS. Non-steroidal anti-inflammatory 
drugs versus corticosteroids for controlling inflammation after 
uncomplicated cataract surgery. Cochrane Database Syst Rev. 2017; 
7.

9.	 Sigle KJ, Nasisse MP. Long-term complications after 
phacoemulsification for cataract removal in dogs: 172 cases (1995-
2002). J Am Vet Med Assoc. 2006; 228: 74-79. 

10.	 Moore DL, McLellan GJ, Dubielzig RR. A study of the morphology of 
canine eyes enucleated or eviscerated due to complications following 
phacoemulsification. Vet Ophthalmol. 2003; 6: 219-26.

11.	 Kang S, Shim J, Seo K. The association of topical flurbiprofen with the 
incidence of postoperative glaucoma after phacoemulsification in 
dogs. Vet Ophthalmol. 2021; 24: 460-468.

12.	 McLean NJ, Ward DA, Hendrix DV, Vaughn RK. Effects of one-week 
versus one-day preoperative treatment with topical 1% prednisolone 
acetate in dogs undergoing phacoemulsification. J Am Vet Med Assoc. 
2012; 240: 563-569.

13.	 Lu J, English R, Nadelstein B, Weigt A, Berdoulay A, Binder D, et 
al. Comparison of topically applied flurbiprofen or bromfenac 
ophthalmic solution on post-operative ocular hypertension in canine 
patients following cataract surgery. Vet Ophthalmol. 2017; 20: 107-
113. 

14.	 Lindholm JM, Taipale C, Ylinen P, Tuuminen R. Perioperative 
subconjunctival triamcinolone acetonide injection for prevention 
of inflammation and macular oedema after cataract surgery. Acta 
Ophthalmol. 2020; 98: 36-42. 

15.	 Reddy JK, Chaitanya V, Shah N, Guduru VP, Khan S, Kuttupalayam 
S. Safety & efficacy of single subconjunctival triamcinolone 5 mg 
depot vs topical loteprednol post cataract surgery: less drop cataract 
surgery. Int J Ophthalmol. 2019; 12: 774-778.

16.	 Athanasiadis Y, Tsatsos M, Sharma A, Hossain P. Subconjunctival 
triamcinolone acetonide in the management of ocular inflammatory 
disease. J Ocul Pharmacol Ther. 2013; 29: 516-522. 

17.	 Wu AM, Pitts KM, Pineda R, Chen SH, Wang M, Johnson G, et al. Steroid 
Response Following Dropless Cataract Surgery Using Subconjunctival 
Triamcinolone. Clin Ophthalmol. 2023; 17: 2803-2814.

18.	 Waterbury LD. Alternative Drug Delivery for Patients Undergoing 
Cataract Surgery as Demonstrated in a Canine Model. J Ocul 
Pharmacol Ther. 2018; 34: 154-160.

19.	 Singhal R, Luo A, O’Rourke T, Scott IU, Pantanelli SM. Transzonular 
Triamcinolone-Moxifloxacin Versus Topical Drops for the 
Prophylaxis of Postoperative Inflammation After Cataract Surgery. J 
Ocul Pharmacol Ther. 2019; 35: 565-570.

https://pubmed.ncbi.nlm.nih.gov/21366827/
https://pubmed.ncbi.nlm.nih.gov/21366827/
https://pubmed.ncbi.nlm.nih.gov/21366827/
https://pubmed.ncbi.nlm.nih.gov/16871024/
https://pubmed.ncbi.nlm.nih.gov/16871024/
https://pubmed.ncbi.nlm.nih.gov/16871024/
https://pubmed.ncbi.nlm.nih.gov/35998207/
https://pubmed.ncbi.nlm.nih.gov/35998207/
https://pubmed.ncbi.nlm.nih.gov/35998207/
https://pubmed.ncbi.nlm.nih.gov/35998207/
https://pubmed.ncbi.nlm.nih.gov/35998207/
https://pubmed.ncbi.nlm.nih.gov/26123091/
https://pubmed.ncbi.nlm.nih.gov/26123091/
https://pubmed.ncbi.nlm.nih.gov/26123091/
https://pubmed.ncbi.nlm.nih.gov/26123091/
https://pubmed.ncbi.nlm.nih.gov/9132125/
https://pubmed.ncbi.nlm.nih.gov/9132125/
https://pubmed.ncbi.nlm.nih.gov/9132125/
https://pubmed.ncbi.nlm.nih.gov/28670710/
https://pubmed.ncbi.nlm.nih.gov/28670710/
https://pubmed.ncbi.nlm.nih.gov/28670710/
https://pubmed.ncbi.nlm.nih.gov/28670710/
https://pubmed.ncbi.nlm.nih.gov/22533402/
https://pubmed.ncbi.nlm.nih.gov/22533402/
https://pubmed.ncbi.nlm.nih.gov/22533402/
https://pubmed.ncbi.nlm.nih.gov/22533402/
https://pubmed.ncbi.nlm.nih.gov/16426170/
https://pubmed.ncbi.nlm.nih.gov/16426170/
https://pubmed.ncbi.nlm.nih.gov/16426170/
https://pubmed.ncbi.nlm.nih.gov/12950653/
https://pubmed.ncbi.nlm.nih.gov/12950653/
https://pubmed.ncbi.nlm.nih.gov/12950653/
https://pubmed.ncbi.nlm.nih.gov/34402562/
https://pubmed.ncbi.nlm.nih.gov/34402562/
https://pubmed.ncbi.nlm.nih.gov/34402562/
https://pubmed.ncbi.nlm.nih.gov/22332625/
https://pubmed.ncbi.nlm.nih.gov/22332625/
https://pubmed.ncbi.nlm.nih.gov/22332625/
https://pubmed.ncbi.nlm.nih.gov/22332625/
https://pubmed.ncbi.nlm.nih.gov/26990912/
https://pubmed.ncbi.nlm.nih.gov/26990912/
https://pubmed.ncbi.nlm.nih.gov/26990912/
https://pubmed.ncbi.nlm.nih.gov/26990912/
https://pubmed.ncbi.nlm.nih.gov/26990912/
https://pubmed.ncbi.nlm.nih.gov/31210019/
https://pubmed.ncbi.nlm.nih.gov/31210019/
https://pubmed.ncbi.nlm.nih.gov/31210019/
https://pubmed.ncbi.nlm.nih.gov/31210019/
https://pubmed.ncbi.nlm.nih.gov/31131235/
https://pubmed.ncbi.nlm.nih.gov/31131235/
https://pubmed.ncbi.nlm.nih.gov/31131235/
https://pubmed.ncbi.nlm.nih.gov/31131235/
https://pubmed.ncbi.nlm.nih.gov/23485045/
https://pubmed.ncbi.nlm.nih.gov/23485045/
https://pubmed.ncbi.nlm.nih.gov/23485045/
https://pubmed.ncbi.nlm.nih.gov/37771393/
https://pubmed.ncbi.nlm.nih.gov/37771393/
https://pubmed.ncbi.nlm.nih.gov/37771393/
https://pubmed.ncbi.nlm.nih.gov/29227185/
https://pubmed.ncbi.nlm.nih.gov/29227185/
https://pubmed.ncbi.nlm.nih.gov/29227185/
https://pubmed.ncbi.nlm.nih.gov/31613699/
https://pubmed.ncbi.nlm.nih.gov/31613699/
https://pubmed.ncbi.nlm.nih.gov/31613699/
https://pubmed.ncbi.nlm.nih.gov/31613699/


Central

Davis RL, et al. (2026)

7/7J Vet Med Res 13(2): 1297 (2026) 

20.	 Lindstrom RL, Galloway MS, Grzybowski A, Liegner JT. Dropless 
Cataract Surgery: An Overview. Curr Pharm Des. 2017; 23: 558-564. 

21.	 Tyson SL, Bailey R, Roman JS, Zhan T, Hark LA, Haller JA. Clinical 
outcomes after injection of a compounded pharmaceutical for 
prophylaxis after cataract surgery: a large-scale review. Curr Opin 
Ophthalmol. 2017; 28: 73-80.

22.	 Rabiee B, Festok M, Gaspari M, Haseeb A, Chaudhry A, Kamoun L, et al. 
Combinative approach of transzonular triamcinolone-moxifloxacin 
and perioperative drops to minimize postoperative complications of 
cataract surgery. Int J Ophthalmol. 2024; 17: 845-851.

23.	 Bardoloi N, Sarkar S, Pilania A, Das H. Efficacy and safety of dropless 
cataract surgery. Indian J Ophthalmol. 2020; 68: 1081-1085.

24.	 Assil KK, Greenwood MD, Gibson A, Vantipalli S, Metzinger JL, 
Goldstein MH. Dropless cataract surgery: modernizing perioperative 
medical therapy to improve outcomes and patient satisfaction. Curr 
Opin Ophthalmol. 2021; 32: S1-S12. 

25.	 Papa-Vettorazzi R, Shorstein NH, Peterson B, Yee Melgar M, Silva 
Linares L, O’Brien KS. Comparison of Subconjunctival Triamcinolone 
with Topical Prednisolone for Routine Anti-Inflammatory 
Prophylaxis in Manual Small Incision Cataract Surgery: A Single-
Center, Randomized Controlled Trial Pilot Protocol. Clin Ophthalmol. 
2025; 19: 2091-2105.

26.	 Palmer-Greenberg SV, Mancuso LA, Church ML, Nadelstein B, 
Berdoulay A. Comparison of Postoperative Intraocular Inflammation 
in Dogs Receiving Transzonular Intravitreal Triamcinolone-
Moxifloxacin Versus Subconjunctival Triamcinolone After 
Phacoemulsification. Vet Ophthalmol. 2026; 29: e70017.

27.	 Miller EJ, Brines CM. Canine Diabetes Mellitus Associated Ocular 
Disease. Top Companion Anim Med. 2018; 33: 29-34.

28.	 Chan K, Badanes Z, Ledbetter EC. Decreased corneal subbasal nerve 
fiber length and density in diabetic dogs with cataracts using in vivo 
confocal microscopy. Vet Ophthalmol. 2023; 26: 524-531. 

29.	 Matusow RB, Herring IP, Pickett JP, Henao-Guerrero N, Werre SR. 
Effects of perioperative topical dorzolamide hydrochloride-timolol 
maleate administration on incidence and severity of postoperative 
ocular hypertension in dogs undergoing cataract extraction by 
phacoemulsification. J Am Vet Med Assoc. 2016; 249: 1040-1052. 

30.	 Sali F, Aykut V, Kunbaz A, Durmus E, Hepokur M, Oguz H, et al. 
Endothelial loss following postoperative intracameral triamcinolone 
acetonide and subconjunctival dexamethasone injections. Cutan Ocul 
Toxicol. 2023; 42: 237-242.

31.	 Liu Z, Lu D, Pang M, Li J, Liu Y, Shi H, et al. The Effect of Intracameral 
Triamcinolone Acetonide on Controlling Common Complications 
following Phacoemulsification in Dogs. Animals (Basel). 2024; 14: 
547.

32.	 Wakai A, Lawrenson JG, Lawrenson AL, Wang Y, Brown MD, Quirke 
M, et al. Topical non-steroidal anti-inflammatory drugs for analgesia 
in traumatic corneal abrasions. Cochrane Database Syst Rev. 2017; 
5: CD009781.

33.	 Bagley LH 2nd, Lavach JD. Comparison of postoperative 
phacoemulsification results in dogs with and without diabetes 
mellitus: 153 cases (1991-1992). J Am Vet Med Assoc. 1994; 205: 
1165-1169.

34.	 Razeghinejad MR, Katz LJ. Steroid-induced iatrogenic glaucoma. 
Ophthalmic Res. 2012; 47: 66-80. 

35.	 Grozdanic SD, Kecova H, Harper MM, Nilaweera W, Kuehn MH, 
Kardon RH. Functional and structural changes in a canine model of 
hereditary primary angle-closure glaucoma. Invest Ophthalmol Vis 
Sci. 2010; 51: 255-263.

36.	 Sanders MT, Morton JM, Kaese HJ, Ford M, Stanley RG. Association 
between preoperative gonioscopic status and postoperative 
glaucoma after phacoemulsification in dogs: A retrospective cohort 
study of 505 eyes. Vet Ophthalmol. 2021; 24: 39-49.

https://pubmed.ncbi.nlm.nih.gov/27897120/
https://pubmed.ncbi.nlm.nih.gov/27897120/
https://pubmed.ncbi.nlm.nih.gov/27653606/
https://pubmed.ncbi.nlm.nih.gov/27653606/
https://pubmed.ncbi.nlm.nih.gov/27653606/
https://pubmed.ncbi.nlm.nih.gov/27653606/
https://pubmed.ncbi.nlm.nih.gov/38766326/
https://pubmed.ncbi.nlm.nih.gov/38766326/
https://pubmed.ncbi.nlm.nih.gov/38766326/
https://pubmed.ncbi.nlm.nih.gov/38766326/
https://pubmed.ncbi.nlm.nih.gov/32461434/
https://pubmed.ncbi.nlm.nih.gov/32461434/
https://pubmed.ncbi.nlm.nih.gov/33273209/
https://pubmed.ncbi.nlm.nih.gov/33273209/
https://pubmed.ncbi.nlm.nih.gov/33273209/
https://pubmed.ncbi.nlm.nih.gov/33273209/
https://pubmed.ncbi.nlm.nih.gov/40630265/
https://pubmed.ncbi.nlm.nih.gov/40630265/
https://pubmed.ncbi.nlm.nih.gov/40630265/
https://pubmed.ncbi.nlm.nih.gov/40630265/
https://pubmed.ncbi.nlm.nih.gov/40630265/
https://pubmed.ncbi.nlm.nih.gov/40630265/
https://pubmed.ncbi.nlm.nih.gov/40243332/
https://pubmed.ncbi.nlm.nih.gov/40243332/
https://pubmed.ncbi.nlm.nih.gov/40243332/
https://pubmed.ncbi.nlm.nih.gov/40243332/
https://pubmed.ncbi.nlm.nih.gov/40243332/
https://pubmed.ncbi.nlm.nih.gov/29793726/
https://pubmed.ncbi.nlm.nih.gov/29793726/
https://pubmed.ncbi.nlm.nih.gov/36854901/
https://pubmed.ncbi.nlm.nih.gov/36854901/
https://pubmed.ncbi.nlm.nih.gov/36854901/
https://pubmed.ncbi.nlm.nih.gov/27767427/
https://pubmed.ncbi.nlm.nih.gov/27767427/
https://pubmed.ncbi.nlm.nih.gov/27767427/
https://pubmed.ncbi.nlm.nih.gov/27767427/
https://pubmed.ncbi.nlm.nih.gov/27767427/
https://pubmed.ncbi.nlm.nih.gov/37486313/
https://pubmed.ncbi.nlm.nih.gov/37486313/
https://pubmed.ncbi.nlm.nih.gov/37486313/
https://pubmed.ncbi.nlm.nih.gov/37486313/
https://pubmed.ncbi.nlm.nih.gov/38396515/
https://pubmed.ncbi.nlm.nih.gov/38396515/
https://pubmed.ncbi.nlm.nih.gov/38396515/
https://pubmed.ncbi.nlm.nih.gov/38396515/
https://pubmed.ncbi.nlm.nih.gov/28516471/
https://pubmed.ncbi.nlm.nih.gov/28516471/
https://pubmed.ncbi.nlm.nih.gov/28516471/
https://pubmed.ncbi.nlm.nih.gov/28516471/
https://pubmed.ncbi.nlm.nih.gov/7890577/
https://pubmed.ncbi.nlm.nih.gov/7890577/
https://pubmed.ncbi.nlm.nih.gov/7890577/
https://pubmed.ncbi.nlm.nih.gov/7890577/
https://pubmed.ncbi.nlm.nih.gov/21757964/
https://pubmed.ncbi.nlm.nih.gov/21757964/
https://pubmed.ncbi.nlm.nih.gov/19661222/
https://pubmed.ncbi.nlm.nih.gov/19661222/
https://pubmed.ncbi.nlm.nih.gov/19661222/
https://pubmed.ncbi.nlm.nih.gov/19661222/
https://pubmed.ncbi.nlm.nih.gov/32946201/
https://pubmed.ncbi.nlm.nih.gov/32946201/
https://pubmed.ncbi.nlm.nih.gov/32946201/
https://pubmed.ncbi.nlm.nih.gov/32946201/

	Postoperative Bilateral Phacoemulsification Outcomes in Dogs Receiving Subconjunctival Triamcinolone
	Abstract
	Introduction
	Methods
	Results
	Discussion
	References

