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Accuracy of Intraocular Lens Power Estimation in Eyes Undergoing

Phacovitrectomy for Proliferative Diabetic Retinopathy
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Purpose: To evaluate the accuracy of intraocular lens (IOL) power estimation and the factors associated with outcome in eyes
undergoing combined phacovitrectomy for proliferative diabetic retinopathy.

Methods: We performed a retrospective case review of 39 consecutive patients (44 eyes) that underwent phacovitrectomy for
proliferative diabetic retinopathy. Axial lengths were measured using ultrasound (A-scan) and/or optical biometry (IOL Master).
Achieved and predicted refractions were compared to calculate the mean postoperative refractive prediction error (ME) and the
mean absolute prediction error (MAE). Systemic conditions of patients and several preoperative and postoperative factors re-
lated to the postoperative refraction were analyzed.

Results: The ME of 44 eyes were —0.23 + 0.52 diopters (D) and -0.23 + 0.47 D after 3 and 6 months, respectively (range,
-1.40~+0.79 D). There was no statistically significant difference in the refractive outcomes between the refractive errors (p =
0.959). The MAEs were 0.45 + 0.35 D and 0.40 + 0.33 D after 3 and 6 months, respectively with no statistical significant differ-
ence between the results (p = 0.196). When comparing ME in the 20 eyes that achieved both results, ultrasound was more accu-
rate than optical biometry (p = 0.002, 0.002). The factors associated with more inaccurate ME and MAE after phacovitrectomy
were diabetic nephropathy and neovascular glaucoma.

Conclusions: Combined phacovitrectomy in proliferative diabetic retinopathy showed small biometric errors within the tolerable
range in most cases. Patients with neovascular glaucoma and diabetic nephropathy had more inaccurate postoperative re-
fractive power. Both optical biometry and ultrasound should be used to estimate axial lengths for improving the accuracy of IOL
power calculation.
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Table 1. Characteristics of Patients

Characteristics Results
Total number of eyes 44 eyes (39 patients)
Gender
Male 24 eyes (22 patients)
Female 20 eyes (17 patients)
Mean age (years) 53.86 + 10.29
Duration of diabetes (years) 11.39 + 6.92
Mean HbAlc (%) 8.90 + 5.69

Associated systemic disease (n, %)
Diabetic nephropathy
Hypertension

Associated ocular disease (n, %)
Vitreous hermorrhage

26 of 39 patients (66.67)
18 (46.15)

34 of 44 eyes (77.27)

Retinal detachment 8 (18.18)
Epiretinal membrane 24 (54.55)
Diabetic macular edema 8 (18.18)

Mean axial length (measure by US, mm) 23.33 + 1.25

Values are presented as mean + SD unless otherwise indicated.
HbAlc = glycated hemoglobin; US = ultrasound (A-scan).
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Table 2. Mean prediction error (ME) and mean absolute pre-
diction error (MAE)

Group ME MAE
All eyes (44 eyes)
us
After 3 months -0.23(0.52)  0.45(0.35)
After 6 months -0.23 (0.47) 0.40 (0.33)
US and OB both group (20 eyes)
Us
After 3 months -0.01 (0.46) 0.36 (0.27)
After 6 months -0.05 (0.34)  0.25 (0.20)
OB
After 3 months 0.21 (0.36)  0.32(0.25)
After 6 months 0.17 (0.32)  0.27 (0.23)

Values are presented as mean (SD).
US = ultrasound (A-scan); OB = optical biometry (intraocular lens
Master).
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Table 3. Descriptive summary of factors associated with refractive error

p-value
ME of 6 M MAE of 6 M
Preoperative factors
Duration of diabetes (years) 0.739 0.431
Mean HbAlc (%) 0.870 0.916
Diabetic nephropathy 0.021" 0.002"
Hypertension 0.264 0.780
Vitreous hermorrhage 0.351 0.222
Retinal detachment 0.422 0.591
Epiretinal membrane 0.736 0.615
Diabetic macular edema 0.452 0.626
Degree of cataract 0.645 0.302
Axial length 0.098 0.358
Intraoperative factors
Posterior subtenon triamcinolone injection 0.907 0.138
Membranectomy 0.769 0.910
Panretinal photocoagulation (new or add) 0.839 0.440
Silicone oil tamponade 0.422 0.591
IOL (SN60OWF or ZA9003) 0.199 0.725
Postoperative factors
Diabetic macular edema 0.532 0.329
Neovascular glaucoma 0.043" 0.033
Rebleeding 0.317 0.494

ME = mean prediction error; MAE = mean absolute prediction error; HbAlc = glycated hemoglobin; IOL = intraocular lens.

"p < 0.05.
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