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Clinical Outcomes of M-Plus Intraocular Lenses
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Purpose: To evaluate the clinical outcomes of eyes implanted with a zonal refractive multifocal intraocular lens (IOL) with an in-
ferior segmental near add (M-plus), and to compare the outcomes between M-plus and a diffractive-type multifocal IOL, AT LISA

(366D, bifocal).

Methods: We reviewed 19 eyes from 10 patients who were implanted with M-plus and 52 eyes of 26 patients who were implanted
with AT LISA. The clinical outcomes of these 2 intraocular lenses were evaluated at 1 day and 2 months postoperatively, and
consisted of distant, intermediate, and near visual acuity, contrast sensitivity, degree of tilt, and decentration using anterior seg-

ment photography, depth of focus, and patient satisfaction.

Results: There were no statistical differences between the 2 groups with respect to distant vision, near vision, refractive error,
contrast sensitivity, degree of tilt, decentration, or satisfaction score. The M-plus group demonstrated significantly better inter-
mediate visual acuity. In the defocus curve, the M-plus group also demonstrated significantly better visual acuities for inter-

mediate unfocused vision levels.

Conclusions: The M-plus multifocal IOLs are able to provide satisfactory distant and near visual acuity and visual function. The
M-plus multifocal IOLs provide better intermediate vision than the AT LISA.
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Table 1. Demographics of the study group

defocusing curveS A ch
A

”

A 2307 = SPSS 20.02 o83l on =T
L f-test, Spearman correlation analysis, ROC curve & ©]
sto] 7 o 78] ZpolE H|aLERIAL p<0.05¢] A4
o st gow 7k

OFO

74 ﬂ'.

M-plusi-2 10 199t0] e AT LISAT-2 26 529
o]1%ith. M-plusi-2] Ha AH-2 59.9 £9.014]] 59.7 + 8.2A]
al

o|la, £ A FHt FHAZ S = -0.25 £ 2.75TSE,
Arelst olFSAAY] E4l +18.57 + 4.100]LE gk

(Table 1). == 27119 5 M-plusito] UMl <A,
Z7HAE], 9A7 AEL 021 + 0.18 (logMAR), 0.38 +
0.21 (logMAR), 0.09 + 0.13 (logMAR)©] It} 18] 3 Z|tj
A Adefolld 2A, S1A, LAZAEZ 0.15 £ 0.19
(IogMAR), 0.33 + 0.16 (logMAR), 0.06 + 0.11 (logMAR)©]
¢JtHTable 2).

AT LISALO] B A8 69.2 = 10.04], 4% A H
TR )R] +1.43 £ 3.110LE, AT A] Bt B4
L 215 = 1L.570SE Gt Table 1). 4% 270 5 URHE

IOL groups Mplus LS-313 AT LISA 366D p-value
No. of patients (eyes) 10 (19) 26 (52)

Mean age (years) 59.9 +9.01 69.2 + 10.00

Pre-operative S.E (D). -0.25 +£ 2.75 +1.43 + 3.11 0.053
IOL power (D) 18.57 + 4.10 21.5 + 1.57 0.116
Axial length (mm) 23.88 +1.33 23.54 + 0.98 0.080
UCVA (log MAR) 0.53 + 0.29 0.47 + 0.33 0.732
BCVA (log MAR) 0.20 + 0.19 0.30 £+ 0.25 0.183

Values are presented as mean + SD; Independent 7-test.

UCVA = uncorrected visual acuity; BCVA = best corrected visual acuity; S.E. = spherical equivalent.

Table 2. Postoperatie visual acuity (log MAR)

IOL groups Mplus LS-313 AT LISA 366D p-value
UDVA 0.09 + 0.13 0.14 + 0.13 0.58
CDVA 0.06 + 0.11 0.06 + 0.06 0.72
UIVA 0.38 + 0.21 0.46 + 0.12 0.03
CIVA 0.33 + 0.16 0.37 £ 0.14 0.83
UNVA 0.21 + 0.18 0.14 + 0.11 0.54
CNVA 0.15 + 0.19 0.13 + 0.08 0.66

Values are presented as mean + SD; Independent t-test.

UDVA = uncorrected distance visual acuity; CDVA = corrected distance visual acuity; UIVA = uncorrected intermediate visual acuity;
CIVA = corrected intermediate visual acuity; UNVA = uncorrected near visual acuity; CNVA = corrected near visual acuity.

"p < 0.05.
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Table 3. Postoperative refraction (diopter)

IOL groups Mplus LS-313 AT LISA 366D p-value
Sphere -0.67 + 0.85 -0.31 + 0.63 0.046
Cylinder -0.75 + 0.42 -0.65 + 0.54 0.498
S.E. -1.04 £ 0.81 0.64 + 0.54 0.022°
Target refraction 0.10 + 0.35 0.16 + 0.15 < 0.001"
The difference with S.E. and target refraction 1.15 + 0.66 0.48 + 0.57 0.001"
Values are presented as mean + SD; Independent #-test.
S.E. = spherical equivalent.
p < 0.05.
Table 4. Postoperative tilt degree and decentration (360’ angle)
Mplus LS-313 AT LISA 366D
POD 1 day POD 2 months POD 1 day POD 2 months
Tilt degree 7.75 + 6.11 7.61 + 6.40 9.84 + 5.90 9.96 + 5.81
Decentration 0.09 + 0.07 0.10 + 0.08 0.08 + 0.09 0.08 + 0.10
Values are presented as mean + SD.
POD = post-operative day.
1000 1000
>
= 100
:% 100-| ?
g — 2
(2] o
g &
5 3 —&-Group 1
S g 10 Mplus
o =
104 Q
—4-Group 1 o Group 2
Mplus AT LISA
Group 2 1 T 7
AT LISA 3 cpd 6 cpd 12 cpd 18 cpd
1 Spatial frequency (cycles/degree)
3 cpd 6 cpd 12 cpd 18 cpd

Spatial frequency (cycles/degree)

Figure 1. Contrast sensitivity test of the 2 groups at photopic
conditions.

oA ZA, SAE, AL 0.14 + 0.11 (logMAR),
0.46 + 0.12 (IogMAR), 0.14 + 0.13 (logMAR)0| 213, Z|tj
WG] AR, FAE, dAZAIEE 0.13 £ 0.08
(logMAR), 0.37 £ 0.14 (logMAR), 0.06 + 0.06 (logMAR)©]
¢ItH(Table 2).

o 2re vl A UM} o] FXHA A Bt
A M-pluszto] AT LISAZEE T} SASHA o2 {9514 %
e o2 UERITHH(p<0.05).

& & =492 Mplusatofl Al FHN G| = -1.04 + 0.81
UEH, SFE2EEE +0.10 £ 035 FH, FHHSX|9}
2R Zd83to] Afol= 1.15 +£ 0.660]9 21, AT LISAT:
oA &] TSR] -0.64 + 0.54t]FH, HE=HHL -0.16
+0.15E1 &, TR A9} BB E el ol 048 +
05701908, F 2olH FHTS A} BB ate] 4
ol= 793} th(p=0.022, p<0.001, p=0.001) (Table 3).
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Figure 2. Contrast sensitivity test of the 2 groups at mesopic
conditions.

dulftes Yas JHolM Mplusito] AAH o2 &
< = Bloy 7 o 7He) [FofRt Aol & Holxl exk
ok s AElolM= F ot 7He] 2Rk ApolE HolA|
SATHFig. 1, 2)

24 == Mplustol| Al AT LISAo] H]3iA] -1T]3-E,

-L5TZEofA T U2 AJETE UERITHp=0.036, p=0.047)
(Fig. 3).

M-plusitol| A QIFFAA7L B0t A= & 5 19 A
775 £ 61290 & T 2/YAol= 7.61 + 640EE
0.2°0]| 4] 20.05°¢] HEZ = R} AT LISAZO|HE & &
197 9.84 + 59001 & & 271 o= 9.96 + 5.81
T2 0.1°0)A 18.24°0] BEEE W1, Mplustd} AT
LISATOA & 5 144, 271 9A) 2% SAZ o= Foet
Aol 5 HolA| ohQItH(Table 4). F+ woj|A] & Folt 4
ol IAZAIE, A, TEEek= fofg A
£ Holx] gottiTable 5). F4 ol A== M-plusw-of 4]
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defocus levels. The values are a
mean of logMAR visual acuity (‘p
< 0.05).

Table 5. Correlation between the degree of tilt and decentration with visual quality in the M-plus group

M-plus LS-313

AT LISA 366D

Tilt Decentration Tilt Decentration
UDVA r =-0.108 r =0.127 r = 0.023 r =-0.117
UNVA r =-0.200 r =-0.032 r =0.104 r =0.220
Satisfaction r=0.152 r = 0.241 r =0.012 r =0.176
Glare or halo r=0.128 r = -0.098 r = -0.038 r = -0.095
Pearson correlation test; correlation coefficient (r-square).
UDVA = uncorrected distance visual acuity; UNVA = uncorrected near visual acuity.
Table 6. Satisfaction Questionnaire

M-plus LS-313 AT LISA p-value

Total satisfaction (range 0-5,score) 4.20 + 0.63 4.09 + 0.83 0.81
Glare or halos (%) 4.34 +0.27 4.10 £+ 0.56 0.67
Need spectacles 0 0
Post-operative complication None None

Values are presented as mean + SD; Independent #-test.
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Figure 4. M-plus multifocal intraocular lens design (seamless
transition between near and far zone).
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