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The Effect of Intraoperative Factors on Intraocular Pressure Reduction after
Phacoemulsification in Open-angle Glaucoma
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Purpose: To identify independent predictors of long-term postoperative intraocular pressure (IOP) reduction after phacoemulsifi-
cation in patients with primary open-angle glaucoma (POAG).

Methods: This was a retrospective review of 145 eyes with open-angle glaucoma (OAG) who were followed up for more than 3
years after uncomplicated phacoemulsification cataract surgeries. Demographic, clinical, biometric, and intraoperative variables
such as |OP, refractive errors, anterior chamber depth, axial length, relative lens position (RLP), and phacoemulsification param-
eters such as phaco time, cumulative dissipated energy (CDE), and balanced salt solution volume were evaluated at 6, 12, 24,
and 36 months after surgery. Univariate and multivariate linear regression were used to analyze the relationship between these
variables and the postoperative I0P.

Results: There was a statistically significant average postoperative IOP reduction at 6, 12, 24, and 36 months of -1.9+ 2.9, -1.6
+2.8,-1.4+3.1,and -1.2 + 2.7 mmHg, respectively (p < 0.01). Higher preoperative IOP (p < 0.001), a more relative anterior lens
position (p < 0.001), shorter phaco time (p < 0.05), and higher CDE (p < 0.05) were significantly associated with a greater post-
operative decrease in IOP using univariate analyses. Using multivariate analyses, preoperative IOP (p < 0.01), lens position (p
=0.04), and phaco time (p = 0.04) were associated with greater postoperative IOP reduction at 3 years.

Conclusions: Higher preoperative IOP was associated with a greater |IOP-lowering effect after phacoemulsification in OAG
patients. Phaco time and anterior RLP were independently associated with IOP reduction after adjusting for age and pre-
operative IOP. These findings have important implications when considering combined cataract extraction and filtration surgery
for POAG patients.
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Table 1. Baseline demographic, clinical, biometric, and intra-
operative characteristics of the subjects

Clinical parameters Patient characteristics
Age (years) 73.6 £ 12.4
Sex (male/female) 76/69

Diabetes (n, %) 71 (49)
Hypertension (n, %) 82 (56.6)
Glaucoma medication (n) 1.62 + 0.38
Nuclear sclerosis grade >3+ (n, %) 95 (65.5)
Anterior chamber depth (mm) 3.0+ 04
Central corneal thickness (um) 534.6 + 37.9
Lens thickness (mm) 4.82 +0.36
Axial length (mm) 245+ 1.8
Spherical equivalent (D) -1.37 £ 2.51
Average keratometry (D) 44.41 + 2.03
Relative lens position 0.29 + 0.07
Phaco time (second) 13.94 + 4.62
Cumulative dissipated energy 3.41 +2.03
Total used BSS volume (mL) 58.72 + 19.38
Mean preoperative IOP (mmHg) 17.4 + 3.5

Values are presented as mean + SD or n (%) unless otherwise
indicated.
D = diopter; BSS = balanced salt solution; IOP = intraocular
pressure.
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Figure 1. Change in mean intraocular pressure (IOP) over 36
months after phacoemulsification. The mean postoperative [OP
was significantly lower than preoperative IOP during the fol-
low-up period.
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Figure 2. Association of amount of change in intraocular pres-
sure (IOP) after phacoemulsification and preoperative IOP.
High preoperative IOP was significantly associated with post-
operative IOP reduction.

Table 2. Univariate predictors of the change in mean postoperative IOP through 36 months with clinical, biometric, and intra-

operative parameters

Clinical, biometric, intraoperative 7 p-values 7 p-values
predictors (24 months) (24 months) (36 months) (36 months)
Categorical variables
Sex 0.57 0.64
Diabetes 0.62 0.43
Hypertension 0.83 0.59
Nucleosclerosis grade >3+ 0.49 0.28
Continuous variables
Age 0.02 0.07 0.03 0.13
Preoperative IOP (mmHg) 0.41 <0.001 0.45 <0.001
Anterior chamber depth (mm) 0.02 0.09 0.02 0.08
Central corneal thickness (um) 0.01 0.62 0.01 0.83
Lens thickness (mm) 0.01 0.38 0.01 0.64
Axial length (mm) 0.02 0.14 0.02 0.25
Relative lens position 0.09 0.02 0.09 0.04
Preoperative spherical equivalent (D) 0.01 0.57 0.01 0.73
Phaco time (second) 0.12 0.02 0.14 0.03
Cumulative dissipated energy 0.08 0.03 0.07 0.04
Total used BSS volume (mL) 0.02 0.28 0.01 0.19

IOP = intraocular pressure; D = diopter; BSS = balanced salt solution.
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Table 3. Multivariate analysis of clinical predictors of postoperative IOP reduction

p-value
12 months 24 months 36 months

Predictors associated with

postoperative IOP reduction

(1-36 months)
Age 0.53 0.59 0.49
Preoperative IOP <0.01 <0.01 <0.01
Relative lens position 0.03 0.04 0.04
Phaco time 0.03 0.03 0.04
Predictors associated with

IOP reduction of 20% or greater

(1-36 months)
Age 0.33 0.25 0.46
Preoperative IOP <0.01 <0.01 <0.01
Relative lens position 0.04 0.04 0.04
Phaco time 0.02 0.03 0.03

IOP = intraocular pressure.
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