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ABSTRACT

Place and Duration of Study: The study was carried out at Upgraded Department of
Opht‘halmology, Government Medical College Jammu, India during November 2016 to October
2017,
Methodology: This study included
randomly implanted with tinted 10Ls,| and another 100

tinted 10Ls. Visual functions such as Best Corrected Visual Acuity (BCVA), Colour Vision (CV) and

Pre- and Post-operative colour vision remained same in both the groups and mean change in
contrast sensitivity after day 1 and contrast sensitivity (3 month) also revealed a non significant
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visible light [9]. However, it was reported that
erythropsia [10] (objects appearing with a
reddish hue), photic retinopathy (retinal
dysfunction which was induced by too much light
exposure), and cystoid macular pedema [11]

(fluid accumulation in the outer plexiform layer)
and cyst formation had a common cause of
decreased vision after cataract surgery occurred
in patients with these 10Ls.

Blue blocking [OLs provide 27-38% less
melatonin suppression than a UV only blocking
IOL, whereas reduction is 15-16% for violet
blocking IOL [6].

The present study is an attempt to compare the
visual functions (best corrected visual acuity,
contrast sensitivity and colour vision) in patients
implanted with non-tinted IOLs versus short
wavelength blue light blocking yellow tinted IOLs.

2. MATERIALS AND METHODS

This prospective| randomisec
was conducted on patients attending the eye
OPD of Government Medical College Jammu,
India during October 2016 to November 2017.
Appropriate inclusion and exclusion criteria were
applied and any complications occurred due to
the procedure were recorded.

I

A total of 200 patients were studied, and cases

were divided into two groups of 100 each.

Group-1: Comprised of 100 patients who were
subjected to manual small incision
cataract surgery with yellow tinted
posterior chamber intraocular lens

subjected to manual small incision

cataract surgery with non-tinted
posterior chamber intraocular lens
implantation

2.1 Inclusion Criteria

a. Patients of cataract of grade I, Il & Il

b. Patients of either sex
c. Both unilateral & bilateral cataract cases

2.2 Exclusion Criteria

a. Patients with coexisting glaucoma, uveitis,
subluxated lens, traumatic cataract,
corneal opacity, corneal dystrophy,
exotropia, esotropia, high myopia

b. Patients with posterior segment pathology
(retinitis pigmentosa, retinal detachment,

lage -related macular degeneration, __ - { comment [S49]: It appears that the word is
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___ _retinopathy) L - {Comment [S40]: Preferred UK spelling
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The study proceeded as follows:

* Detailed history pertaining to visual
impairment & relevant medical as well as
surgical history was recorded

+ Patients were subjected to general
physical examination to rule out any
associated diseases

+  Each patient underwent @ |detailed ocular __ - { comment [S50]: It appears that an article is
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* Pre-operative antibiotic drops & oral
antibiotics were given a day before the
surgery

* Mydriasis was achieved by using 1%
cyclopentolate and 1% tropicamide with
10% phenylephrine eye drops

* 4% xylocaine was instilled topically
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incision, sclero-corneal tunnel, internal incision.

External incision: It was a frown shaped,
parabolic groove which was convex towards the
limbus, 5.5 mm in length & 1.5 - 2 mm behind
the limbus. The edges of the frown were 3 mm
from the limbus & its centre 2 mm from the
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disposable blade.

Sclero corneal tunnel: Sclero-corneal tunnel
was created with a crescent knife.

Internal incision: The 2.8 mm angled keratome
was parallel to the iris to create a side port at 9 o’
clock position in the right eye & at 3 o’clock
position in the left eye. Anterior chamber was



entered with the same keratome and entry will
be parallel to the external incision. The keratome
was lifted to dip the tip into the anterior chamber
with a forward movement.

2.4 Capsulorrhexis, Nucleus Delivery and
Intraocular Lens Implantation

The anterior chamber was deepened with

hydroxyl  propylmethyl cellulose, and a
continuous curvilinear capsulorrhexis was
initiated and completed by using a 26 gauge
bent needle through the main incision.

Hydrodissection was carried out by using a
curved cannula connected to BSS bottle with a
drip set. The fluid was injected beneath the
anterior capsule at one or two places. The
nucleus was prolapsed slightly out of the
bag. Pressure on posterior lip guided the nucleus
out. Cortical cleaning was done by using fwo-
material was injected into capsular bag] and
yelow tinted PCIOL was implanted. [Thel
same procedure was repeated for patients in
group 2.

2.5 Measuring Visual

Postoperatively

Acuity

The distant visual acuity was tested with
Snellen’s test chart. It consists of a series of
black capital letters on a whiteboard, larranged in
lines|

letter on the top line of the chart should be read
clearly at a distance of 60m. Similarly| the letters

in the subsequent lines should be read from a
distance of 36, 24, 18, 12,9, 6 and 5 m.

For testing
of 6 m from the charf]

the patient was seated at a distance

The patient was asked to read the chart with
each eye separately,| and the visual acui
recorded as a fraction, the numerator being the
distance of patient from the letters and
denominator being the smallest letters accurately
read.

2.6 Measuring Colour Vision

The colour vision was measured using Ishihara’s
plates. There are patterns of coloured and grey
dots which reveal one pattern to the normal
individuals and another to colour deficients. The
patient was made to identify the patterns on the
plates

2.7 Measuring Contrast Sensitivity

It was measured using Pelli-Robson contrast
sensitivity chart. This chart consists of letters that
subtend an angle of 3 degree at a distance of 1

m. The letters on chart were brganised[ as - {COmment [S72]: Preferred UK spelling
triplets, having two triplets in each line. The - { Comment [S53]: The word seems to be
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Sex: Uncorrected visual acuity (day 1):
Table 2. Sex distribution Table 4. Uncorrected visual acuity (day 1)
Sex Number of patients Uncorrected Number of patients
Tinted IOLs  Non-tinted IOLs visual acuity ~ Tinted IOLs  Non-tinted
(n=100) (n=100) (n=100) IOLs (n=100)
Male 52 45 <6/60 22 26
Female 48 55 6/36-6/12 61 57
6/12 -6/6 17 17
p-value 0.321 p-value 0793

IOL- Intraocular Lens

Pre-operative visual acuity:

Table 3. Pre-operative visual acuity

IOL- Intraocular Lens

Uncorrected visual acuity week 2:

Table 5. Uncorrected visual acuity week 2

V'Slftal - Number of patl'ents Uncorrected Number of patients

acuity Tinted IOLs ~ Non-tinted IOLs visual acuity  Tinted IOLs  Non-tinted
(n=100) (n=100) (n=100) IOLs (n=100)

<3/60 29 34 <6/60 12 0

4/60-6/60 41 44 6/36-6/12 63 44

>6/60 30 22 6/12 -6/6 25 56

p-value 0.421 p-value <0.0001

I0OL- Intraocular Lens

Best corrected visual acuity 3" month:

IOL- Intraocular Lens

Table 6. Best corrected visual acuity 3 month

BCVA 3" month Number of patients
Tinted I0Ls (n=100) Non-tinted IOLs (n=100)
<6/60 0 0
6/36-6/12 29 40
6/12 -6/6 71 60
p-value 0.104

BCVA- Best Corrected Visual Acuity
IOL- Intraocular Lens

Changes between uncorrected visual acuity (day 1) and BCVA (3" month):

Table 7. Change between Uncorrected visual acuity (day 1) and BCVA (3" month)

Visual acuity Number of patients
Tinted I0Ls (n=100) Non-tinted I0Ls (n=100)
UCVA BCVA Change UCVA BCVA Change
(day 1) (3 month) (%) (day 1) (3“ month) (%)
<6/60 22 0 100.00 26 0 100.0
6/36-6/12 61 29 52.46 57 40 29.82
6/12 -6/6 17 71 76.05 17 60 71.66
Mean Change 76.17 67.16
p-value 0.101

UCVA- Uncorrected Visual Acuity
BCVA- Best corrected Visual Acuity



Preoperative colour vision:

Table 8. Preoperative colour vision

Preoperative colour vision Number of patients
Tinted I0OLs (n=100) Non-tinted IOLs (n=100)
Normal 100 100
Defective 0 0
p-value 0.104

Preoperative contrast sensitivity:

Table 9. Preoperative contrast sensitivity

Preoperative contrast sensitivity Number of patients
Tinted I10Ls (n=100) Non-tinted IOLs (n=100)
0.0 — 0.75 log units 47 54
0.90 — 1.65 log units 48 37
1.80 — 2.25 log units 5 9
p-value 0.221

Post operative contrast sensitivity day 1:

Table 10. Post-operative contrast sensitivity day 1

Post-operative contrast sensitivity day 1 Number of patients
Tinted IOLs (n=100)  Non-tinted IOLs (n=100)
<1.05 log units 10 3
1.20 — 1.65 log units 37 43
1.80 — 2.25 log units 53 54
p-value 0.121

Post operative contrast sensitivity 2" week:

Table 11. Post-operative contrast sensitivity 2" week

Post-operative contrast sensitivity 2" week Number of patients
Tinted I0Ls (n=100) Non-tinted I0Ls (n=100)
<1.05 log units 2 0
1.20 — 1.65 log units 31 37
1.80 — 2.25 log units 67 63
p-value 0.271

Post operative contrast sensitivity 3" month:

Table 12. Post-operative contrast sensitivity 3 month

Post-operative contrast sensitivity 3 month Number of patients
Tinted IOLs (n=100) Non-tinted IOLs (n=100)
<1.05 log units 0 0
1.20 — 1.65 log units 16 26
1.80 — 2.25 log units 84 74
p-value 0.082




Table 13. Changes between contrast sensitivity (day 1) and BCVA (3" month)

Contrast sensitivity

Number of patients

Tinted 10Ls (n=100)

Non-tinted 10Ls (n=100)

Cs CS Change CS Cs Change
(day1) (3“month) (%) (day 1) (3“month) (%)
<1.05 log units 10 0 100.00 3 0 100.0
1.20 — 1.65log units 37 16 56.75 43 26 39.53
1.80 —2.25log units 53 84 36.90 54 74 27.03
Mean Change 64.55 33.28
p-value 0.283
CS — Contrast sensitivity
e Tinted |IOLs e==fll== Non-tinted |OLs
120
100 \
80
3 NS
g’n 60
c
£
S 40
20
0 T
<6/60 6/36-6/12 6/12-6/6
CS (day 1) and BCVA (3™ month)

Fig.

3.1 Discussion

|

Since Ridley introduced IOLs in cataract surgery,
evolution in their materials and design has been
the main area of ophthalmology research. The
realization that the spectral characteristics of

in 10Ls, and these IOLs are almost universally
used today. In addition to filtering UV light,
several IOLs that further filter blue wavelengths
have been available since g long time.
There is no doubt about the importance of
ultraviolet (UV) blockers in 10Ls, but there is still
a lot of discussion about the usefulness of
filtering short-wavelength blue light with 1OLs.

and increase visual quality by reducing chromatic
aberration. Surgeons refusing to use these
_lenses are worried about the mesopic and

scotopic contrast and colour sensitivity after
using these I0Ls.

It has been demonstrated that cataract surgery is
a risk factor for the development of ARMD [12],

although other studies reported no such risk [13].
The risk was attributed to the fact that extraction
of the yellow crystalline lens in older patients

lead to ARMD. Furthermore, there is a great deal
of biological evidence that short wavelength light
is hazardous to the neural retina as well as
retinal pigment epithelial cells [14]. SpecificalM,
short wavelength light has been shown in vitro to
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way that is mediated by the accumulation of
lipofuscin and its component A2E [15]. Although
a clinical effect has not been clearly defined, it is
assume that a yellow tinted IOL can protect the
RPE from light damage, and help to prevent the
development of ARMD.

and compared to the present study. Hayashi &
Hayashi [16] reported no significant change in
post-operative BCVA at 2 weeks (p= 0.8711) and
post-operative BCVA at 3 month (p= 0.5556).
Diez-Ajenjo et al. [17] reported a pre-operative
BCVA of 0.3 + 0.1 logMAR for non tinted group
and 0.3 +0.2 logMAR (p= 0.23) for tinted group.
And 3 months after surgery of 0.02 +0.1
logMAR(p=0.84) for both the groups. Hence
there was a statistically significant change in their
study. Kara-Junior et al. [18] found no statistically
significant results for change in best corrected
visual acuity in their study (p=0.1). They reported
no statistical difference in mean BCVA 0.01+0.1
logMAR (p=0.432) in tinted and 0.02 +0.02
logMAR (p=0.475) in non-tinted group. Schmack
et al. [19] also reported no significant differences
in change in BCVA in both the groups (p= 0.40).

Hayashi & Hayashi [16] reported no difference in
pre- and post operative colour vision both
remaining normal and no statistically significant
change in mean contrast visual acuity in both
tinted and non tinted group (p=0.47). Diez-Ajenjo
et al. [17] also reported no difference in this
parameter as it remained normal in both the
groups and no statistically significant change in
contrast to sensitivity in both photopic (p=0.43)
and mesopic (p=0.92) illumination conditions.
Schmack et al. [19] reported a better colour
perception in non tinted group as compared to
tinted group. Wohlfart et al. [20] reported no
difference in colour vision and it remained normal
in both the groups.

Wirtitsch et al. [21] reported that blue filtering
tinted IOLs had worse contrast sensitivity (p=
0.0004) and foveal threshold (p= 0.008) in
compared to non-tinted I0OLs which is different to
the present study. This may be due to its
measurement at different illumination levels
unlike in the present study. Kara-Junior et al. [18]
reported no statistically significant difference (p=
0.42) in mean contrast visual acuity in both the
groups. Schmack et al. [19] reported no

significant change in contrast acuity from day 1
to 3 post operative month (p= 0.2) which is
comparable to the present study.

4. CONCLUSION

The present study concludes that the change in

miswritten, consider replacing it

mean visual acuity and contrast_sensitivity is _ - - ‘{Comment [S86]: The bword seems to be

IOLs could prevent
degeneration.  Therefore  their
recommended for eyes at high risk to develop
ARMD such as eyes with drusens or atrophy of
retinal pigment epithelium in the macula.
Although no statistically significant effect of tinted
IOLs on visual function was recorded in the
present study.

CONSENT
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explaining the whole procedure and possible
complications.

ETHICAL APPROVAL

All authors hereby declare that all experiments
have been examined and approved by the
appropriate  ethics committee and have
therefore been performed in accordance with the
ethical standards laid down in the 1964
Declaration of Helsinki. The ethical approval
number  for the present study is
IEC/Thesis/Research/T9B/2016/294.

COMPETING INTERESTS

Authors have declared
interests exist.

that no competing

REFERENCES

1. Javitt JC, Wang F. Blindness due to
cataract: Epidemiology and prevention.
Annu Rev Public Health. 1996;17:159-177.

2. Duke Elder. Cataract. In: Duke Elder S:
System of Ophthalmology, Diseases of the
Lens and Vitreous, Glaucoma and
Hypotony. Vol-XI, 1% Edition, Kimpton,
London. 1969;63-4.

3. Yanoff M. The lens. In: Yanoff M, Duke JS:
Ophthalmology, 2™ Edition, Mosby.
2004;275-76.

macular
is .

"~ 4 comment [S87]: It appears that a hyphen is
missing, consider adding a hyphen

AN {Comment [S89]: Space inserted
N

AN Comment [S90]: The noun phrase missing a
\ | determiner, consider adding an article
\

A \\ ‘{Comment [S88]: Unnecessary space deleted J

Comment [S91]: It appears that the word is
missing a hyphen, consider adding a hyphen




10.

1.

12.

13.

Venkatesh R, Muralikrishnan R, Balent LC,
Prakash SK, et al. Outcomes of high
volume cataract surgeries in a developing
country. Br J. Ophthalmol. 2005,89:1079-
83.

van de Kraats, van Norren D. Sharp cutoff
filters in intraocular lenses optimize the
balance between light reception and light
protection. J Cataract Refract Surg.
2007;33(5):879-87.

Mainster MA. Violet and blue light blocking
intraocular lenses: Photoprotection versus
photoreception. Br J Ophthalmol. 2006;
90(6):784-92.

Boethner EA, Wolter JR. Transmission of
the ocular media. Invest Ophthalmol.
1962;1:776-83.

Weale RA. Age and the transmittance of
the human crystalline lens. J Physiol.
1988;395:577-87.

Mainster MA. The spectra, classification
and rationale of ultraviolet protective
intraocular lenses. Am J. Ophthalmol.
1986;102(6):727-32.

Mainster MA. Spectral transmittance of
intraocular lenses and retinal damage from
intense light sources. Am J. Ophthalmol.
1978;85(2):167-70.

Neoll WK, Walker VS, Kang BS, Berman
S. Retinal damage by light in rats. Invest
Ophthalmol. 1966;5(5):450-73.

Klein R, Klein BEK, Wong TY, et al. The
association of cataract and cataract
surgery with long term incidence of age
related maculopathy: The beaver dam eye
study. Arch Ophthalmol. 2002;120(11):
1551-8.

Van Der Schaft, Mooy CM, De Bruijn WC,
et al. Increased prevalence of disciform

macular  degeneration after cataract
extraction with implantation of an
intraocular lens. Br J. Ophthalmol.

1994,78:441-445.

14.

15.

16.

17.

18.

19.

20.

21.

Ham WT Jr, Mueller HA, Sliney DH.
Retinal sensitivity to damage from short
wavelength light. Nature. 1976;260:153-
155.

Sparrow JR, Zhou J, Cai B. DNA is a
target of the photodynamic effects elicited
in A2E laden RPE by blue light
illumination. Invest Ophthalmol Vis Sci.
2003;44:2245-51.

Hayashi K, Hayashi H. Visual function in
patients with yellow tinted intraocular
lenses compared with vision in patients
with non-tinted intraocular lenses. Br J
Ophthalmol. 2006;223:142-6.

Amparo Diez-Ajenjo M, Carmen Garcia-
Domene M, Cristina Pens-Martinez, Jose
M. Artigas Adelina Felipe. Effect of the
color of the intraocular lens on optical and
visual quality. Indian J. Ophthalmol.
2014;62(11):1064-68.

Kara-Junior N, Espindola RF, Gomes BA,
Ventura B, Smadja D, Santhiago MR.
Effects of blue light filtering intraocular
lenses on the macula, contrast sensitivity
and color vision on long term follow up. J
Cataract Refract Surg. 2011;37(12):2115-
9.

Schmack |, Schimpf M, Stolzenberg A,
Conradhengerer | ,Hengerer FH, Dick HB.
Visual quality assessment in patients with
orange tinted blue light filtering and clear
ultraviolet light filtering intraocular lenses. J
Cataract Refract Surg. 2012;38(5):823-32.
Wohlfart C, Tschuschnig K, Fellner P,
Weiss K, Vidic B, Ardjomand N, et al.
Visual function with blue light filter IOLs.
Klin Monbl Augenheilkd. 2007;224(1):23-7.
Wirtitsch MG, Schmidinger G, Prskavec M,
Rubey M, Skorpik F, Findl O, et al.
Influence of blue light filtering intraocular
lenses on color perception and contrast
acuity. Ophthalmology. 2009;116(1):39-
45.



| Page 2: [1] Comment [S39] Editor 29-Sep-18 5:00:00 PM

It appears that a comma is missing after the introductoty phrase, consider adding a comma



