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Efficacy of extended depth of focus, enhanced monofocal, and
monofocal intraocular lenses in patients with retinal disease
Eun Chul Kim

Department of Ophthalmology, Bucheon St. Mary’s Hospital, College of Medicine, The Catholic University of Korea, Bucheon, Korea

Purpose: The aim of this study was to compare the visual quality of extended depth of focus (EDOF), enhanced monofocal, and monofocal intraoc-
ular lenses (IOLs) in patients with retinal disease.

Methods: In total, 103 eyes from 93 patients (group 1: enhanced monofocal ICB00, n=36; group 2: EDOF ZXR00, n=36; group 3: monofocal
ZCB00, n=31) were retrospectively enrolled. Uncorrected and corrected near visual acuity (UNVA, CNVA), intermediate visual acuity (UIVA,
CIVA), and distance visual acuity (UDVA, CDVA), manifest refraction spherical equivalent (MRSE), and satisfaction scores were assessed before
and after surgery.

Results: The postoperative UDVA, CDVA, and MRSE of the three groups were better than the preoperative data, respectively (P<0.05). The UIVA
of group 1 (0.13+0.12 logMAR) and 2 (0.10+0.11) was significantly better than that of groups 3 (0.25+0.15) (P<0.05). The UNVA of group 2
(0.18+0.12) was significantly better than that of groups 1 (0.32+0.20) and 3 (0.45+0.26; P<0.05). The UDVA of patients with macular edema and
macular holes was insignificantly lower than that of epiretinal membranes and high myopia. The overall satisfaction of group 1 (1.58+0.81) and 2
(1.46%0.75) was significantly better than that of groups 3 (1.83+0.97; P<0.05).

Conclusion: EDOF and enhanced monofocal IOLs were associated with better intermediate and near vision than monofocal IOLs in patients with
retinal disease. However, monofocal IOLs are recommended in patients with macular edema and macular holes, unlike patients with epiretinal

membranes and high myopia.
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Table 1. Preoperative data of patients
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Parameter Group 1” Group 2 Group 3

Age (yr) 64.2+8.4 (45-75) 61.4+9.1 (36-76) 61.4+9.1 (47-82)

MRSE (D) -1.72£2.91 (-2.15 to +1.25) -0.70 £2.64 (-2.38 to +0.75) 0.75+2.24 (-1.30 to +1.50)
UDVA (logMAR) 0.53+0.33 (0.15 t0 0.81) 0.38+0.41 (0.00 to 1.00) 0.41+0.36 (0.05 to 1.00)
CDVA (logMAR) 0.31£0.27 (0.1 t0 0.6) 0.25+0.23 (0.15t0 0.7) 0.30£0.25 (0.1 t0 0.6)

Eye 36 36 31

Values are presented as mean + standard deviation (range). There was no statistically significant difference between the three groups (P> 0.05).
MRSE, manifest refraction spherical equivalent; D, diopter; UDVA, uncorrected distance visual acuity; CDVA, corrected distance visual acuity; log-

MAR, logarithm of the minimum angle of resolution.

“)Group 1, enhanced monofocal ICB00; Group 2, extended depth of focus ZXR00; Group 3, monofocal ZCB00.
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Fig. 1. Postoperative uncorrected distance visual acuity (UDVA) in patients with retinal disease who were treated using the three intraocular lenses.
The postoperative UDVA values in the three groups were better than the preoperative values, respectively (P<0.05). However, there was no statistically
significant difference in postoperative UDVA among the three groups. Group 1: enhanced monofocal ICB00, n=36; Group 2: extended depth of focus

ZXR00, n=36; Group 3: monofocal ZCB00, n=31.
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Fig. 2. Postoperative uncorrected intermediate visual acuity (UIVA) in patients with retinal disease who were treated using the three intraocular
lenses. The postoperative UIVA in groups 1 and 2 was better than that in group 3 (P<0.05). Group 1: enhanced monofocal ICB00, n=36; Group 2:
extended depth of focus ZXR00, n=36; Group 3: monofocal ZCB00, n=31. *P<0.05.
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Table 2. Postoperative outcomes at 2 months after surgery
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Parameter Group 1” Group 2 Group 3

UDVA (logMAR) 0.15+0.13 (0 t0 0.3) 0.12+0.14 (0 t0 0.3) 0.16+0.14 (0 to 0.3)
CDVA (logMAR) 0.03+0.02 (0 to 0.15) 0.04+0.03 (0 to 0.09) 0.04+0.02 (0 to 0.09)
UIVA (logMAR) 0.13+0.12 (0 to 0.3)* 0.10+0.11 (0 to 0.3)* 0.25+0.15 (0 to 0.4)
UNVA (logMAR) 0.32+0.20 (0.1 to 0.52) 0.18+0.12 (0 to 0.40)* 0.45+0.26 (0.30 to 0.70)*
MRSE (D) ~0.28+0.24 (~1.00 to 1.50) ~0.32+0.29 (-1.25 to 1.25) 20.35+0.26 (~1.25 to 1.25)
Eye 36 36 31

Values are presented as mean + standard deviation (range). The UNVA was significantly better in group 2 than in groups 1 and 3.

UDVA, uncorrected distance visual acuity; CDVA, corrected distance visual acuity; UIVA, uncorrected intermediate visual acuity; UNVA, uncorrected
near visual acuity; logMAR, logarithm of the minimum angle of resolution; MRSE, manifest refraction spherical equivalent; D, diopter.

“Group 1, enhanced monofocal ICB00; Group 2, extended depth of focus ZXR00; Group 3, monofocal ZCB0O.

*P<0.05.
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Fig. 3. Postoperative uncorrected near visual acuity (UNVA) in patients with retinal disease who were treated using the three intraocular lenses. The
postoperative UNVA in group 2 was better than that in groups 1 and 3 (P<0.05). Group 1: enhanced monofocal ICB00, n=36; Group 2: extended

depth of focus ZXR00, n=36; Group 3: monofocal ZCB00, n=31.
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Fig. 4. Mean defocus curves of the three intraocular lens groups. Groups 1 and 2 exhibited significantly better defocus results at defocus ranges of
-1.5 and -2 D (corresponding to 67-50 cm) than group 3 (P<0.05). Group 2 showed significantly better defocus results at a defocus range of -3 D
(corresponding to 33 cm) than groups 1 and 3 (P<0.05). Group 1: enhanced monofocal ICB00, n=36; Group 2: extended depth of focus ZXR00, n=36;

Group 3: monofocal ZCB00, n=31. *P<0.05.
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Fig. 5. Postoperative uncorrected distance visual acuity (UDVA) of the three intraocular lens groups according to the diagnosed retinal disease. The
UDVA of patients with macular edema and macular holes was non-significantly lower than that of patients with epiretinal membranes and high

myopia. POD, postoperative day. Group 1: enhanced monofocal ICB00,
ZCB00, n=31.
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Table 3. Subjective satisfaction scores
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Parameter Group 1” Group 2 Group 3
Opverall satisfaction 1.58+0.81* 1.46+0.75* 1.83+0.97
Far vision satisfaction 1.43+0.79 1.53+£1.02 1.38+0.75
Near vision satisfaction 1.84+1.11 1.59+1.03* 2.36+1.58
Glare, halo 1.59+1.07* 221+1.16 1.51+1.06*
Eye 36 36 31

Values are presented as mean + standard deviation. Low score means high satisfaction. The overall vision satisfaction was significantly higher in groups
1 and 2 than in group 3 (P <0.05). The near vision satisfaction was significantly higher in groups 1 and 2 than in group 3 (P <0.05). The glare and halo
scores in group 1 and 3 were significantly lower than those in groups 2 (P <0.05).

“Group 1, enhanced monofocal ICB00; Group 2, extended depth of focus ZXR00; Group 3, monofocal ZCB0O.

*P<0.05.
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YIS0 QU= BXIIM HEEH Q1B
OIZAMA| U HHEH OIBLHH| 3}
7|27g

SH: YOESt0| U= HLE S0 ALSEH QIS EM et ZotHEd QlEeH et HEH 21838H 9 Yo Z1E ok
At etct

B 2 A= 2SR QIZ4HA|(TECNIS Eyhance: ICB00) 3691+, H&EH QZ4HA|(TECNIS Symfony: ZXR00)
360H(22), TR QIEAMF(TECNIS Monofocal: ZCB00) 319H3R)S HAIOR S&IHO2 A|SE|QICt & & 27HY LIt I
B /AL, SAL, 22 A1 g= A | St PEE A2 S Ao

Zib a2 3 LN W B A S EAA At M 2 25 a2 M2 7H*1E|°*E H(P<0.05). Z12iLt LIt B7EH2| Al
H2 174(0.13£0.12 logMAR)1t 2740.10+0.11)0] 372(0.25+0.15)2 Lt S251H 24-6tRCHP<0.05). Lot ZH2| A2 2
7(0.18£0.12 logMAR)O| 174(0.32+0.20)2 37(0.45+0.26)2Ct R2|otH| 24=0tATHP<0.05). Al Z0IA SRS} Skl
S2 71 StRts Yodaiat D ZASEK0)| HIGH 2] LIQIAIZ{0] R2ISEA| QEX[2E SR THIEQI AZQ| BEL= 17(1.58
+0.81)2F 224(1.46+0.75)0] 37(1.83+0.97)2Lt R9|otA &ZUTHP<0.05).

ZAE: YUHS0| U= SXOIM HEEH QISTHQE ZotHEH QlZ8ME S22 Al 2H2] A[Z0| HEH QlSTHA|
S0 LT RS0 SHRRE S 71 2tkte YA T ECA2EX0f His HEF QISR 10| EEECH

SHCO: ZelHEH; ALZH; HEd QST ST Al YAzt

et ZotH=H

60

https://doi.org/10.63375/icrs.25.009



	서론 
	방법
	환자 검사 
	수술 방법 
	통계 분석 

	결과
	술 후 시력 결과 
	탈초점 곡선 
	망막질환에 따른 시력 
	환자 만족도 점수 

	고찰
	Article Information 
	Author contributions 
	Conflicts of interest 
	Funding
	Data availability 

	References

