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Table 1. General characteristics

Follow up for 6 months (n = 490)

Age (mean + SD, yr)
Sex (M/F)
Eyes (OD/OS)
Lens status
Phakic
Pseudophakic
Aphakic
Diagnosis
DMR
BRVO
CRVO
Exudative AMD
Posterior uveitis
Previous glaucoma
Vitrectomy (Vitrectomized eye/Non-vitrectomized eye)
Vitreous hemorrhage/opacity
Epiretinal memebrane
Macular hole
Retinal detachment
Others
IOP (mean + SD, mm Hg)
Pre-injection
Maximum for follow up

60.7 + 11.9
262 (53.47%)/228 (46.53%)
246 (50.20%)/244 (49.80%)

372 (75.92%)
118 (24.08%)
0

326 (66.53%)
84 (17.14%)
20 (4.08%)
34 (6.94%)
26 (5.31%)
68 (13.88%)

118 (24.08%)/372 (75.92%)
76 (64.41%)
20 (16.95%)
14 (11.86%)

4 (3.39%)
4 (3.39%)

152 £ 3.6
22.6 + 5.7

DMR = diabetic retinopathy; BRVO = branch retinal vein occlusion; CRVO = central retinal vein occlusion; AMD = age-related macular
intraocular pressure; SD = standard deviation.

degeneration; IOP =

Table 2. Complications after intravitreal triamcinolone in-
jection

Complications Cases %
Increased IOP

IOP increasing > 5 mm Hg 248 50.60

Glaucoma medication 96 19.60

Argon laser trabeculoplasty 12 2.40

Trabeculectomy 2 0.41
Cataract surgery 108 29.03
Sterile endophthalmitis 3 0.56
Vitreous hemorrhage 3 0.56
Retinal detachment 0 0
Central retinal artery occlusion 0 0
Total follow up case 490

Phakic eyes 372

Pseudophakic eyes 118

IOP = intraocular pressure.

A HGEAEE, 29H0.41%) oA A3 A %0 Tast
AtH(Table 2).
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Figure 1. The comparison of intraocular pressure and patient
proportion of ocular hypertension according to intravitreal tri-
amcinolone injections.
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Table 3. Incidence and risk evaluation of secondary ocular hypertension after intravitreal trimacinolone acetonide injection accord-
ing to basic characteristics
Total (n = 464)  Secondary ocular hypertension (n, %) p-value
Sex
F 224 68 (30.4%) 0.933
M 240 72 (30.0%)
Age
Under 60 years 216 74 (34.3%) 0.073
Over 60 years 248 66 (26.6%)
Vitrectomy
Non-vitrectomized eye 352 121 (34.4%) 0.000
Vitrectomized eye 112 19 (17.0%)
Lens status
Phakic eye 358 116 (32.4%) 0.054
Pseudophakia 106 24 (22.6%)
Dyslipidemia
Hyperlipidemia 182 54 (29.7%) 0.842
No hyperlipidemia 282 86 (30.5%)
Hypertension
Hypertension 220 68 (30.9%) 0.743
No hypertension 244 72 (29.5%)
Diabetic retinopathy
Diabetic retinopathy 310 88 (28.4%) 0.780
No diabetic retinopathy 154 52 (33.8%)
Glaucoma
Glaucoma 68 27 (39.71%) 0.000
No glaucoma 396 113 (28.54%)
Table 4. Comparison of intraocular pressure increase by diagnosis and degree of increased Intraocular pressure
Diagnosis Total IOP increase IOP increase IOP increase IOP increase
& > 5 mm Hg > 10 mm Hg > 15 mm Hg > 20 mm Hg
DMR 326 168 (51.5%) 50 (7.7%) 14 (2.1%) 2 (0.6%)
RVO 84 46 (54.8%) 24 (14.3%) 6 (7.2%) 2(1.2%)
Posterior uveitis 34 14 (41.2%) 6 (8.8%) 4(5.9%) 0(0%)
Exudative AMD 26 20 (76.9%) 12 (23.1%) 4 (1.7%) 2 (3.8%)
Total 490 248 (50.6%) 92 (9.4%) 28 (5.8%) 6 (0.6%)
p-value 0.702 0.165 0.259 0.270
IOP = intraocular pressure; DMR = diabetic retinopathy; RVO = retinal vein occlusion; AMD = age-related macular degeneration.
Fateh S 7198 FAF 5 2Qke B 9dla ol5 gelsty| Pl A F aqktoll Higt of= A=
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Table 5. Patterns of intraocular pressure change in patients with secondary ocular hypertension after intravitreal triamcinolone in-
jection

Pre-injection  Post-injection =~ Maximum  Mean increased  Mean Period to  Mean period to

Diagnosis (nTjtzaig) IOP 1(0) 0P IOPT Maximum IOP  IOP normalization
(mm Hg) (mm Hg) (mm Hg) (mm Hg) (day) (day)

DMR 168 14.3 17.8 22.5 8.3 59.6 100.3

RVO 46 13.8 19.1 23.9 10.1 46.0 65.4

Posterior uveitis 14 16.0 13.0 26.7 10.7 36.0 51.3

Exudative AMD 20 15.8 21.1 27.5 11.7 37.6 73.0

p-value 0.186 0.043 0.025 0.033 0.064 0.085

IOP = intraocular pressure; DMR = diabetic retinopathy; RVO = retinal vein occlusion; AMD = age-related macular degeneration.
"Highest intraocular pressure during follow up period; "Maximum IOP - pre-injection IOP.

Table 6. The pattern of intraocular pressure change in patients needed medical treatment for control of intraocular pressure after
Intravitreal triamcinolone injection

. Pre-injection  Post-injection Maximum Mean inc?eased Mean period to  Mean period to Mean

Diagnosis @ = 96) 10P 1 (0) 4 j(0)% 1 (0) 4 Maximum-IOP IOP normalization treatment
(mm Hg) (mmHg)  (mmHg)  (mmHg) (day) (day) period (day)

DMR 64 15.9 21.4 27.0 11.2 524 86.7 92.3
RVO 14 15.4 21.6 30.3 14.9 42.7 61.1 42.7
Posterior uveitis 12 16.2 13.0 27.5 11.3 26.0 40.3 60.7
Exudative AMD 6 17.3 28.0 35.0 17.7 27.7 36.3 112.7
p-value 0.858 0.015 0.049 0.038 0.087 0.095 0.191

IOP = intraocular pressure; DMR = diabetic retinopathy; RVO = retinal vein occlusion; AMD = age-related macular degeneration.
"Highest intraocular pressure during follow up period; "Maximum IOP - pre-injection IOP.
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Table 7. Incidence and risk evaluation of cataract progression after intravitreal trimacinolone acetonide injection according to basic

characteristics
Total (n = 372) Cataract progression (%) p-value
Sex
F 166 56 (33.7%) 0.205
M 206 52 (25.2%)
Age
Under 60 years 180 44 24.4%) 0.059
Over 60 years 192 64 (33.3%)
Vitrectomy
Non-vitrectomized eye 284 68 (23.9%) 0.011
Vitrectomized eye 88 40 (45.5%)
Secondary ocular hypertension
Yes 122 43 (35.2%) 0.029
No 250 61 (24.4%)
Dyslipidemia
Hyperlipidemia 163 52 31.9%) 0.282
No hyperlipidemia 209 56 (26.8%)
Hypertension
Hypertension 175 50 (28.6%) 0.854
No hypertension 197 58 (29.4%)
Diabetic retinopathy
Diabetic retinopathy 240 88 (36.7%) 0.000
No diabetic retinopathy 132 20 (15.2%)
m Cataract surgery ‘E‘_ILH;E)]’ ‘Q’*ﬁ—%oﬂ %ﬁ]’ﬂgi %9’]?:)__]' il—O]%— H ﬂu
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Figure 3. The association of intraocular pressure increasing

level and need cataract surgery.
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Table 8. Demographics and clinical findings of patients with non-infectious endophthalmitis

Case 1 Case 2 Case 3

Age 37 48 62
Sex M F F
Eye OD OD oS
Diagnosis DME DME BRVO with CME
Predisposing condition DM, HTN DM HTN
Lens status Pseudophakia Phakic eye Pseudophakia
Prior vitrectomy No No Yes
Chief complaint Decreased visual acuity Decreased visual acuity Decreased visual acuity
Pain score 2/10 1/10 2/10
Time to presentation 2 days 4 days 1 days
AC reaction 4+ 4+ 4+
Hypopyon - + (0.8 mm) -
Vitritis 3+ 4+ 4+ <
Surgical treatment Intracameral coctail Intravitreal cocktail Vitrectomy

Vancomycin Vancomycin

Ceftazidim Ceftazidime

Dexamethason Amikin
Pre-injection BCVA 0.04 0.1 0.2
Initial BCVA LP+ 0.02 HM
Final BCVA 0.2 0.6 0.8

DME = diabetic macular edema; BRVO = branch retinal vein occlusion; CME = cystoids macular edema; DM = diabetes mellutus; HTN
= hypertension; AC = anterior chamber; BCVA = best corrected visual acuity.
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=ABSTRACT=

Complications after Intravitreal Triamcinolone Acetonide Injection:
Incidence and Risk Factors

Haeng Ku Kang, MD, Hee Seung Chin, MD, PhD

Department of Ophthalmology, Inha University School of Medicine, Incheon, Korea

Purpose: To reduce complications and provide proper management for better clinical outcomes in the treatment of mac-
ular edema through a large-scale analysis of the incidence and risk factors for complications of intravitreal triamcinolone
injection.

Methods: The medical records of 490 eyes that received intravitreal triamcinolone (4.0 mg) injection for treatment of mac-
ular edema caused by various diseases were retrospectively reviewed, and relevant parameters were included in a multi-
variate regression model.

Results: Vitrectomized (p < 0.001) and pseudophakic (p = 0.054) eyes were less likely to exhibit an intraocular pressure in-
crease, but glaucoma (p < 0.001) and young age (p = 0.073) were found to be significant risk factors for this complication.
Vitrectomized eyes (p = 0.011), diabetic macular edema (p < 0.001), secondary ocular hypertension (p = 0.029) and old
age (p = 0.059) were associated with cataract progression. Three consecutive case of sterile endophthalmitis, which dif-
fers from bacterial endophthalmitis in clinical course and prognosis, occurred during the same period.

Conclusions: Risk factors and the incidence of complications after intravitreal triamcinolone injection should be evaluated
through regular follow-up evaluation to ensure proper management and a better prognosis.

J Korean Ophthalmol Soc 2012;53(1):76-86

Key Words: Cataract progression, Complication, Intravitreal triamcinolone acetonide, Secondary ocular hypertension,
Sterile endophthalmitis
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