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Accuracy of Predictive Refraction in Combined Vitrectomy-Cataract Surgery for
Epiretinal Membrane and Macular Hole
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Purpose: To evaluate the accuracy of predictive refraction and the factors influencing the predictability in combined vitrectomy
and cataract surgery.

Methods: We retrospectively investigated patients who received combined vitrectomy and cataract surgery for idiopathic epiretinal
membrane (ERM) and macular hole (MH), followed up for a minimum of 6 months. Preoperative refraction, target refraction, post-
operative refraction, predictive refraction error (target refraction - postoperative refraction), accuracy of predictive refraction error
(predictive refraction error was within +0.5 diopter), intraocular pressure, axial length, central macular thickness, and tools that
were used for intraocular lens power calculation (A-scan and IOL master) were assessed by analyzing medical records.
Results: A total of 176 eyes (including 132 idiopathic ERM cases and 44 MH cases) were included in this study. The accuracy of
predictive refraction error was 60.8% at 6 months and there was no difference between the idiopathic epiretinal membrane group
(59.8%) and the macular hole group (63.6%). There was no significant difference in predictive refraction error according to axial
length and tools (IOL master vs A-scan). Predictive refraction error correlated positively with preoperative refraction (r = 0.227; p =
0.002). In the ERM group, predictive refraction error correlated negatively with both preoperative central macular thickness and the
change in central macular thickness between, before, and 6 months after surgery (r=-0.211; p=0.015 and r = -0.241; p = 0.005).
Conclusions: The accuracy of predictive refraction error was approximately 60% in combined vitrectomy and cataract surgery.
Postoperative refraction appeared to be myopia relative to target refraction with higher preoperative myopia and thicker pre-
operative central macular thickness. Hence, the intraocular lens power should be determined considering the above factors.
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Table 1. Difference between accuracy of predictive refract-
ionerror after combined vitrectomy and cataract surgery

Accuracy of predictive
refraction error (%)

3 months 6 months

Total 52.3 60.8
Disease

ERM 52.3 59.8

MH 52.3 63.6

p—Value* 1 0.656
Test equipment

IOL master 49.5 58.3

A-scan 56.2 64.4

p-value” 0.384 0.412

ERM = epiretinal membrane; MH = macular hole; IOL =
intraocular lens.

*Actual postoperative refraction minus target refraction (spherical
equivalent) <£0.5 D, Chi-square test.

Table 2. Predictive refraction error (postoperative refraction
minus target refraction) in ERM and MH patients according to
test equipment

Predictive refraction error (diopter)

3 months 6 months
Total 0204077  -0.18 + 0.77
ERM 0.16 +0.72  -0.15+0.76
IOL master -0.24 + 0.76 -0.24 + 0.81
A-scan -0.06 + 0.67 -0.03 + 0.67
p-value’ 0.274 0.175
MH 032 4+0.8  -0.26 + 0.83
IOL master -0.34 + 0.91 -0.29 + 0.87
A-scan -0.28 + 0.87 -0.23 £ 0.78
p-value’ 0.751 0.798
p-value’ 0.358 0.95

ZEXsE
==L

2 .0.34 £ 0.39D (-2.5~+0.16D)°]¢iT}. whakoralre 132
OH(75%), SFEFYT-S 4491(25%)0] 921, TOL master*
2 739K41.5%), A-scanit-2 1039H(58.5%)0] 2Tt 2370
A eSS et 97°H73.5%), BRkdEt
362H(81.8%) 0l 4] Al3als3.0m, ZHzt 849K(86.6%), 273H75%)
oAl B stk 25A01A] FElAEAl &S Wkt
35%K26.5%), FHtAEE 8QH(18.2%) 4 A3kl &
A 22 32K(8.6%) 1 19H(12.5%) |4 SFATE. 7 - Aol
of ) ot Afol7t “%E}

AA| el 247k dE5Ag== & F 371dol| 52.3%
(92/176%), 67§ L0l 60.8% (107/17678) o]3iTh. Wraforurt
o e 24zt 52.3% (69/132%), 59.8% (79/132%)%.C
SHFA T Lo A E 52.3% (23/44), 63.6% (28/44‘1‘3)0]
o} gt kS Alolol= FAIH R [o3t
atol= fASleh AApdnlo] wg 47k ol578e =+ IOL
mastert2 22k 49.5% (51/103%), 58.3% (60/103%)%].0.
™, A-scanit-2 56.2% (41/73%), 64.4% (47/73H) 0.2 =4
H] Afolof o]k Zfol= {IUTHTable 1). HAA|HE] 3
@+ & T ZAPL 374Y -0.62 + 0.76D, 674Y -0.59 +
0.82Do|gjt}. guferabro 7kzk L0.57 + 0.74D, -0.56 +
077D o0, LY TFEe 7k7F 2075 + 0.83D, -0.70 +
0.82DE F  Apolof] FAHOE {3t zfol= ST

QA o] Bt =283k 0= = 3, 67do] -0.20 +
0.77D, -0.18 + 0.77Do|¢jct. Waporakite 0.16 + 0.72D,
-0.15 £ 0.76D°| )11, T1=o]A4] IOL masterS ©]-&3sF A%
o= Z+zF -0.24 £ 0.76D, -0.24 + 0.81D, A-scanS ©]-&3}t
AL 0.06 + 0.67D, -0.03 + 0.67D0] ). T Lo
W ZAZF QA= -0.32 £ 0.89D, -0.26 + 0.83D0] L.
120l A IOL masterS ©]-83F 4= -0.34 + 091D, -0.29
+ 0.87D, A-scan ©]&3t 7S 028 + 0.87D, -0.23 +
0.78Do| Qit}. ratelul vt SRblgt Atolof] =44 «
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Table 3. Predictive refraction error (postoperative refraction
minus target refraction) in ERM and MH patients according to
surgical procedure

Predictive refraction error (diopter)

Values are presented as mean + SD.

ERM = epiretinal membrane; MH = macular hole; IOL =
intraocular lens.

*Comparison of predictive refraction error between A-scan and IOL
master within subgroups by Mann-Whitney U test; 'Comparison of
predictive refraction error between ERM group and MH group by
Mann-Whitney U test.

(6 months)
ERM MH

23G vitrectomy -0.11 + 0.80 -0.26 + 0.76
25G vitrectomy -0.27 + 0.63 -0.15 + 0.48

p-value’ 0.121 0.087
Sutured -0.11 £ 0.76 -0.38 + 0.87
Sutureless -0.23 £ 0.75 -0.24 + 0.56

p-value’ 0.097 0.064

Values are presented as mean + SD.

ERM = epiretinal membrane; MH = macular hole.
*Comparison of predictive refraction error according to the surgical
procedures in ERM group and MH group by Mann-Whitney U test.
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Figure 1. Correlation between axial length and predictive refraction error. There was a weak negative correlation 3 months (A) (r
= -0.153, p = 0.042) and 6 months after surgery (B) (r = -0.148, p = 0.05).
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Figure 2. Correlation between preoperative refraction and predictive refraction error. There was a positive correlation at 3 months
(r = 0.208, p = 0.006) (A) and 6 months (r = 0.227, p = 0.002) (B).
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Figure 3. Correlation between preoperative central macular
thickness and predictive refraction error. There were negative
correlations between preoperative central macular thickness
and predictive refraction error (r = -0.212;p = 0.015and r =
-0.211; p = 0.015).
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3 (A) and 6 (B) months.
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