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Change in Central Macular Thickness after 2.2-mm Microincision Coaxial
versus 2.75-mm Small Incision Cataract Surgery
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Department of Ophthalmology, Bucheon St. Mary’s Hospital, The Catholic University of Korea College of Medicine, Bucheon, Korea

Purpose: To evaluate the central macular thickness and volume changes after conventional 2.75-mm small incision cataract sur-
gery (SICS) and 2.2-mm microincision coaxial cataract surgery (MICS).

Methods: We performed a retrospective chart review of 48 eyes undergoing uneventful phacoemulsification and divided the sub-
jects into two groups, SICS and MICS. To evaluate the central macular thickness and volume changes after cataract surgery, op-
tical coherence tomography (OCT) was used before and at one day, one week, one month, and two months postoperatively.
Results: No statistically significant difference was found in the intraoperative phacoemulsification power, phaco time, or volume
of intraoperative irrigation solution between the two groups (p > 0.05). The average central macular thickness increased in the
MICS group compared to the SICS group at every postoperative time point, and the difference was statistically significant at
postoperative one month (p = 0.04). The average central macular volume was elevated in the MICS group; however, the differ-
ence was not significant (p > 0.05).

Conclusions: Central macular thickness and volume change were greater in the MICS group compared to the SICS group, and
the difference in central macular thickness between the two groups was significant at postoperative one month. Careful follow-up
examinations should be performed using OCT at this postoperative time point, especially in patients who received cataract sur-
gery with smaller incision size.
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Figure 1. Central macular thickness and central macular vol-
ume change at each postoperative time period (student z-test p
< 0.05). POD = postoperative date.
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Table 1. Preoperative clinical data and intraoperative phaco parameters

MICS (n = 23) SICS (n = 25) p-value’

Preoperative factors

Age (years) 64.52 + 10.66 65.88 + 12.91 0.69

Best corrected visual acuity (log MAR) 0.38 + 0.22 0.47 + 0.24 0.16

Spherical equivalent (diopter) -0.77 £ 1.39 -1.62 + 3.10 0.29

Intraocular pressure (mm Hg) 15.16 + 2.66 15.52 + 2.61 0.64

Preoperative corneal thickness (um) 546.78 + 36.92 541.05 + 32.06 0.60

Nuclear opacity (NO, LOCS III) 3.65 £ 0.71 3.75 £ 0.74 0.65
Intraoperative factors

UST (sec) 28.42 +9.79 24.57 + 10.41 0.17

CDE 16.71 + 20.54 15.76 + 19.99 0.39

BSS (cc) 42.74 4+ 14.95 41.11 4+ 18.53 0.34

Values are presented as mean + SD.

MICS = microincision coaxial cataract surgery; SICS = small incision cataract surgery; log MAR

logarithm of the minimum angle of

resolution; NO = nuclear opacity; LOCS III = lens opacities classification system III; UST = ultrasound time; CDE = cumulative dissipated

energy; BSS = balanced salt solution.
"Student r-test.
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Figure 2. Analysis of central macular thickness and central
macular volume change in time course at each postoperative
period (repeated measures ANOVA; Central macular thick-
ness; Small incision cataract surgery (SICS) group p = 0.027,
microincision coaxial cataract surgery (MICS) group p =
0.012; Central macular volume; SICS group p = 0.048,
MICS group p = 0.036). POD = postoperative date.
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Table 2. Comparison of best corrected visual acuity (BCVA), central macular thickness (CMT) and central macular volume between
2.2-mm and 2.75-mm incision group

T @ Post op
1 day 1 week 1 month 2 months

BCVA (log MAR) MICS 0.38 +£0.22 0.09 +0.22 0.08 +0.18 0.07 + 0.20 0.06 + 0.22

SICS 0.47 +£0.24 0.16 + 0.29 0.12 £ 0.23 0.11 £ 0.25 0.09 +£0.22

p-value 0.16 0.07 0.12 0.23 0.37
CMT (um) MICS 249.90 + 47.40 257.26 + 28.26 263.68 + 29.32 290.36 + 54.00 290.40 + 32.13

SICS 251.84 +24.86 252.45 +29.47 252.67 + 20.84 263.73 + 27.57 269.63 + 31.07

p-value 0.87 0.77 0.25 0.04" 0.17
CMV (mm’) MICS 9.87 +£0.53 9.90 + 0.46 10.07 + 0.45 10.27 + 0.50 10.29 + 0.50

SICS 9.60 + 0.83 9.66 + 0.67 9.82 +0.52 10.01 + 0.43 10.03 + 0.41

p-value 0.22 0.31 0.28 0.12 0.33

Values are presented as mean + SD.
MICS = microincision coaxial cataract surgery; SICS = small incision cataract surgery; CMV = central macular volume.
"Student 7-test p < 0.05.

300 -
£ 280 -
2 H NO3 (MICS)
% 260 - NO3 (SICS)
e
& B NO4 (MICS)
=)
[+ i
g 240 NO4 (SICS)
£ # NO5 (MICS)
8§ 220
NO5 (SICS)
200 -
Pre-op POD#1 day POD#1 week POD#1 month POD#2 months
1 7
105
£ B NO3 (MICS)
Q
% 10 - NO3 (SICS)
>
5 B NO4 (MICS)
3 ]
§ 95 NO4 (SICS)
£ # NOS5 (MICS)
8 97
NOS5 (SICS)
85 -
Pre-op POD#1 day POD#1 week POD#1 month POD#2 months

Figure 3. Subset analysis comparing central macular thickness and central macular volume between MICS and SICS
group according to cataract grading (nuclear opacity of LOCS III) (student t-test p < 0.05"). POD = postoperative
date; NO = nuclear opacity; SICS = small incision cataract surgery; MICS = microincision coaxial cataract sur-
gery; LOCS III = lens opacities classification system III.
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Figure 4. Correlation analysis of intraoperative factors (ultrasound time, cumulative dissipated energy) and central macular
thickness, central macular volume, respectively (r = Pearson correlation coefficient). POD = postoperative date; UST = ul-

trasound time; CDE = cumulative dissipated energy.
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Figure 5. The optical coherence tomography (OCT) images
of a patient with macular edema at preoperative (A) and
postoperative 1 day (B), 1 week (C), 1 month (D), 2 months

(E).
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Figure 6. The FAG images of a patient with macular edema
at postoperative 1 month: Arterial phase (A), A-V phase
(B), venous phase (C), recirculation phase (D) and late
phase (E). FAG = fluorecein angiography; A-V = arte-
rial-venous.
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