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Risk Factors for Early Postoperative Intraocular Pressure Elevation after
Phacoemulsification in Trabeculectomized Eyes
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Purpose: In this study, we investigated the frequency and risk factors for early postoperative intraocular pressure (IOP) elevation
after phacoemulsification in patients with a prior trabeculectomy.

Methods: We performed a retrospective chart review of 200 eyes (172 patients, study group) with filtering bleb after previous tra-
beculectomy and 207 eyes (144 patients, control group) without previous trabeculectomy, who underwent temporal clear corneal
phacoemulsification with posterior chamber lens implantation. Twelve possible risk factors including age, gender, glaucoma
type, interval from trabeculectomy to phacoemulsification, axial length, preoperative IOP, preoperative bleb morphology (height,
vascularity), glaucoma medication, and concomitant intraoperative procedures (iris manipulation, anterior vitrectomy, subcon-
junctival mitomycin C injection) were analyzed to identify independent risk factors using a multivariate logistic regression
method. Early postoperative IOP elevation was defined as IOP value > 25 mm Hg or an IOP increase > 10 mm Hg the morning
after surgery compared to the preoperative I0P.

Results: There was a significant difference in the frequency of IOP elevation between the study group (25 eyes, 12.5%) and con-
trol group (6 eyes, 2.9%; p < 0.001). The mean early postoperative IOP (15.2 + 6.7 mm Hg) was significantly higher than pre-
operative IOP (12.5 + 4.4 mm Hg) in the study group (p < 0.001). Risk factors for early postoperative IOP elevation were low bleb
height (odds ratio; OR = 9.995, p=0.003) and iris manipulation (OR = 4.831, p=0.026) in the study group while risk factors were pre-
operative use of glaucoma medication (OR = 3.492, p = 0.004) and iris manipulation (OR = 34.249, p = 0.009) in the control group.
Conclusions: Phacoemulsification increases the risk of IOP spike in prior trabeculectomized eyes, especially those with low bleb
height and intraoperative iris manipulation. We suggest intraoperative and postoperative efforts to minimize intraocular in-
flammation and earlier follow-up examination in these patients.
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Figure 1. Standard photos of bleb height (A-C) and vascularity (D-F) from modified Indiana Bleb Grading System. (A) Elevated

bleb. (B) Moderate elevated bleb. (C) Low elevated bleb. (D) Avascular bleb. (E) Hypovascular bleb. (F) Vascular bleb.
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Table 1. Patients demographic data and type of glaucoma in trabeculectomized group

Characteristics Group A (n = 25) Group B (n = 175) p-value
Age (years) 67.0 £9.2 64.9 + 12.0 0.310°
Sex (%) 0.162°
Male 17 (68.0) 93 (53.1)
Female 8 (32.0) 82 (46.9)
Laterality (%) 0.520
OD 13 (52.0) 79 (45.1)
(0N 12 (48.0) 96 (54.9)
Systemic disease (%)
Diabetes 5(20.0) 38 (21.7) 0.845"
Hypertension 7 (28.0) 40 (22.9) 0.571
Cardiovascular disease 0(0.0) 7 (4.0) 0.600*
Type of glaucoma (%) 0.642}
Primary open angle 11 (44.0) 86 (49.1)
Chronic angle closure 8 (32.0) 46 (26.3)
Pseudoexfoliation 2 (8.0) 14 (8.0)
Uveitic 1(4.0) 15 (8.6)
Neovasular 2 (8.0) 6(3.4)
Traumatic 14.0) 3.7
Steroid-induced 0(0.0) 3(1.7)
Developmental 0 (0.0) 2(1.1)

Values are presented as mean + SD unless otherwise indicated; Group A: IOP spike group in trabeculetomized eyes; Group B: no IOP spike
group in trabeculectomized eyes.
“t-test; "Chi-square test; ‘Fisher’s exact test.

Table 2. Comparison between intraocular pressure spike group and no intraocular pressure spike group in trabeculectomized group
by univariate analysis

Factors Group A (n = 25) Group B (n = 175) p-value
Age (years, %) 0.322
<50 14.0) 23 (13.1)
>50 24 (96.0) 152 (86.9)
Sex (%) 0.162
Male 17 (68.0) 93 (53.1)
Female 8 (32.0) 82 (46.9)
Uveitic glaucoma (%) 1 (4.0) 15 (8.6) 0.699"
Preoperative IOP (mm Hg) 122 + 4.8 125 + 44 0.731*
No. of glaucoma medication prior to PEA 0.0+0.2 0.3 +0.8 0.093*
Interval from trabeculectomy to PEA (months, %) 1.000
<6 14.0) 10 (5.7)
>6 24 (96.0) 165 (94.3)
Axial length (mm) 22.94 + 0.80 23.22 +1.30 0.146*
Bleb height (%) 0.001"
Elevated 6 (24.0) 100 (57.1)
Moderate elevated 11 (44.0) 57 (32.6)
Low elevated 8 (32.0) 18 (10.3)
Bleb vascularity (%) 0.129°
Avascular 10 (40.0) 88 (50.3)
Hypovascular 13 (52.0) 84 (48.0)
Vascular 2 (8.0) 3.7
Anterior vitrectomy (%) 1(4.0) 4(2.3) 0.491"
Iris manipulation (%) 6 (24.0) 8 (4.6) <0.001"
MMC injection (%) 16 (64.0) 88 (50.3) 0.199"

Values are presented as mean + SD unless otherwise indicated; Group A: IOP spike group in trabeculetomized eyes; Group B: no IOP spike
group in trabeculectomized eyes.

IOP = intraocular pressure; No = number; PEA = phacoemulsification; MMC = mitomycin C.

"Fisher’s exact test; 'Chi-square test; *s-test; "Mann Whitney U-test.
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Figure 2. Mean intraocular pressure (IOP) in tra-
beculectomized group over a 12-month period.
Group A (IOP spike group) tended to be worse

Preop. 1 day 1 week 1 month 3 months

6 months

12 months

than group B (no IOP spike group) in long-term

Group A 12.2+4.8 283 +6.5 16.5+87 145+45 12.7+4.0 13.7+4.1 13.8 +3.8
GroupB 12.5+44 134+42 126 £40 129+44 124 +4.1 125+£39 123 +3.8

IOP control. Values are presented as meant+ SD.
*Repeated measures ANOVA and Bonferroni

pvalue’ 0794 <0.001 <0001  0.064 0534 0197  0.092 post hoc analysis for multiple comparisons.
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Table 3. Multivariate analysis for risk factors for intraocular pressure spike after phacoemulsification in trabeculectomized group (n = 200)

Factors Odds ratio 95% CI p—value*
Age (years) 0.211
<50 1
>50 4.594 0.422-50.060
Sex 0.158
Male 1
Female 0.449 0.148-1.364
Uveitic glaucoma 0.471 0.041-5.419 0.546
Preoperative IOP 0.973 0.863-1.098 0.661
No. of glaucoma medication prior to PEA 0.192 0.027-1.378 0.101
Interval from trabeculectomy to PEA (months) 0.910
<6 1
>6 0.851 0.052-13.844
Axial length 0.825 0.456-1.491 0.523
Bleb height 0.011
Elevated 1
Moderate elevated 2.796 0.869-8.995 0.085
Low elevated 9.995 2.205-45.306 0.003
Bleb vascularity 0.714
Avascular 1
Hypovascular 1.494 0.539-4.144 0.440
Vascular 1.744 0.144-21.086 0.662
Anterior vitrectomy 3.480 0.191-63.277 0.399
Iris manipulation 4.831 1.209-19.311 0.026
MMC injection 1.415 0.464-4.311 0.541

CI = confidence interval; IOP = intraocular pressure; No = number; PEA = phacoemulsification; MMC = mitomycin C.
*Multivariate logistic regression analysis.
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Table 5. Comparison between intraocular pressure spike group and no intraocular pressure spike group in control group by uni-

variate analysis

Factors Group C (n = 6) Group D (n = 201) p-value
Age (years, %) 1.000"
<50 0 (0.0)
>50 6 (100.0)
Sex (%) 1.000"
Male 2 (33.3)
Female 4 (66.7)
Preoperative IOP (mm Hg) 14.7 £ 2.3 0.733"
No. of glaucoma medication prior to PEA 2.0+ 1.7 0.002
Eyes with glaucoma medication (%) 4 (66.7) 0.027"
Eyes with angle closure (%) 3(50.0) 0.673"
Axial length (mm) 24.36 + 2.64 0.270"
Anterior vitrectomy (%) 0(0.0) 1.000"
Iris manipulation (%) 2 (33.3) 0.047"

Values are presented as mean + SD unless otherwise indicated; Group C: IOP spike group in non-trabeculectomized eyes; Group D: no IOP

spike group in non-trabeculectomized eyes.

IOP = intraocular pressure; No = number; PEA = phacoemulsification.

"Fisher’s exact test; 'Mann Whitney U-test.

Table 6. Multivariate analysis for risk factors for intraocular pressure spike after phacoemulsification in non-trabeculectomized

group (n = 207)

Factors Odds ratio p-value’
Age (>50 years) NA NA
Sex 0.461
Male 1
Female 0.461
Eyes with angle closure 1.433 0.746
Preoperative IOP 1.293 0.243
No. of glaucoma medication prior to PEA 3.492 0.004
Axial length 1.413 0.128
Anterior vitrectomy NA NA
Iris manipulation 34.249 2.390-490.731 0.009

CI = confidence interval; NA = not applicable; IOP = intraocular pressure; No = number; PEA = phacoemulsification.

*Multivariate logistic regression analysis.
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