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ABSTRACT

Objective: To determine the efficacy of Frequency-doubled Nd: YAG laser (532 nm) green laser in
treatment of diabetic macular edema

Study Design: This is a descriptive case series study.

Setting: Study carried out at Ophthalmology Department, Shaheed Mohtarma Benazir Bhutto
Medical University Larkana, from 01-10-2019 to 31-03-2020 (06 months).

Materials and Methods: The patients with diabetic macular edema and were advised focal laser
photocoagulation with help of frequency doubled Nd: YAG laser (532 nm) green laser.
Improvement in visual acuity >2 lines after 3 months on snellen’s chart from the baseline was
labeled as efficacy positive.
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Results: The total of 150 patients were included to assess efficacy of frequency doubled Nd: YAG
laser (532 nm) green laser in treating diabetic macular edema as a result improvement in visual
acuity of 98 (65.33%) and no improvement or same vision in 52 (34.67%) patients was observed.
Conclusion: It is to be concluded that frequency doubled Nd: YAG laser (532 nm) green laser is
an effective, useful and non-invasive diagnostic tool in treating diabetic macular edema.

Keywords: Diabetic macular edema; frequency-doubled Nd: YAG laser; diabetic retinopathy.

1. INTRODUCTION

It has been observed that the most common
cause of blindness in the diabetic population is
Diabetic macular edema (DME), which is a
multifactorial condition [1]. Ultimately it is the
disruption of the blood-retinal barrier which
results in DME causing blurring in the middle or
to the side of the central visual field, which if left
untreated can lead to visual loss [1]. According to
Early Treatment Diabetic Retinopathy Study
(ETDRS), the clinical significance of macular
edema is based on any one of the lesions as, 1)
thickening of retina at or within 500 microns from
the macular center. 2) adjacent retinal thinking
due to hard exudates at or within 500 microns
from the center of the macula. 3) At least 1 disk
size one or more than one areas of retinal
thickening having a part of which within 1 disk
diameter of macular center [1,2]. DME has a
strong impact on the severity of diabetic
retinopathy the patient is having and also has a
close association with the duration and type of
diabetes [3]. Wisconsin Epidemiologic Study of
Diabetic Retinopathy (WESDR) has reported the
25-year highest annualized incidences of DME
[4]. DME develops within 9 years of onset of type
1 diabetes in 27%of patients according to The
Diabetes Control and Complications Trial
(DCCT) [5,6]. Laser photocoagulation
(LP) is considered as favorable treatment for
micro anurysms focal leakage while the grid LP
is useful in diffuse capillary leakage as
reported by Early Treatment Diabetic
Retinopathy Study (ETDRS) [7]. Another study
outlined the efficacy of frequency doubled
Nd:YAG (Green laser 532nm) in treating diabetic
macular edema as 53.84% [8]. The maximum
affinity for hemoglobin and melanin, least
absorption of xanthophylls, features like less
scattering and greater operating life time makes
the frequency doubled green laser 532 nm a
superior choice for retinal photocoagulation [9].
Frequency doubled ND: YAG laser has also
been used in the treatment of a various other
retinal disorders such as retinal tears,
occluded retinal vein, diabetic retinopathy,
Eales' disease and senile macular degeneration
[10].

2. MATERIALS AND METHODS

A descriptive study with probability consecutive
sampling carried out at Retina Clinic,
Ophthalmology department, Shaheed Mohtarma
Benazir Bhutto Medical University Larkana from
01-10-2019 to 31-03-2020. All the patients
included in this study were those having macular
edema. Complete ocular examination was
performed that includes visual acuity both
distance and near with and without glasses,
colour vision, pupillary reaction, slit lamp
examination and applanation tonometry for
intraocular pressure. The patient's pupil was fully
dilated with tropicamide 1% and phenylephrine
10% eye drops for indirect ophthalmoscopy to
check fundus by 20 D and 90 D lens on slit lamp
biomicroscope. Focal laser photocoagulation was
performed in patients with fully dilated pupil
under topical anesthesia with proparacain 5 mg
drops. The following parameters setting for laser
photocoagulation was observed such as, the
spot size (50-100um) laser power (50-100 mW),
pulse duration (0.05-0.1 second) and then by
using pan fundoscopic lens to focus the laser on
the fundus. Patients were followed after 1, 2 and
3 months and final outcome i.e. efficacy was
assessed after three 3 months. The data was
analyzed on statistical software SPSS Version
22.

3. RESULTS

In this study 150 patients were included to
assess efficacy of frequency-doubled Nd:YAG
laser (532 nm) green laser in treatment of
diabetic macular edema. Out of 150 patients 93
(62%) were male and 57 (38%) were female
with mean + SD of age was 52.48+8.29 years.
Mostly patients suffered between 10 to 17 years
duration in 68(45.33%) cases with mean duration
of diabetes was 20.1917.42 vyears. Mean
duration of macular edema was 12.48+5.26
years. Means preoperative and postoperative
visual acuity were 0.543+£0.228 and 0.551+0.227
respectively (Table 1). We found positive
efficacy of doubled Nd: YAG Laser (532 nm)
green laser was 98(65.33%) patients as shown in
Fig. 1.
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Efficacy of doubled Nd:YAG Laser (532 nm)
green laser with respect to age group, duration of
diabetes mellitus and macular edema, number of
sittings and preoperative visual acuity highly
significant association was found i.e. P < 0.05;
but in stratification of gender and hypertension
non-significant association was found i.e. P >
0.05 as shown from (Table 2).

4. DISCUSSION

Multiple  treatment choices in case of
development of diabetic complications leading to
serious visual impairment followed by DME such
as anti-VEGF, intravitreal steroid injections and
few others along with maintaining a good
glycemic index, regular checks on HbA1c levels
and proper follow ups are there, But the

treatment of choice remains laser
photocoagulation (PD) once the retinopathy has
developed to the extent of serious vision
impairment or proliferative diabetic retinopathy
which reduces the ME by half the percentage
patient has and hence the risk of loss of vision
[11]. The minimal absorption in xanthophylls and
maximum by melanin in epithelium of retina due
to its beneficial characteristic wave length in
comparison to blue wave length makes argon
green laser (532 nm) a better, effective and safe
choice for early treatment of diabetic retinopathy
(ETDR) [12].

The results of this study on effectiveness of
doubled Nd:YAG laser (532 nm) green laser are
also comparable to the one reported by Bandello
F et al and Muqit M.M et al [13,14].

Table 1. Descriptive statistics

Variable Mean *SD  95% Confidence Level
Age (Years) 52.48 8.29 51.14--53.81

Duration of Diabetes (Years) 20.19 742  18.99--21.38

Duration of macular edema(Years) 12.48 526 11.36--13.32

Number of Sittings 2.86 1.39 2.63--3.08

Preoperative Visual Acuity 0.543 0228 0.50--0.57
Postoperative Visual Acuity 0.551 .0227 051--0.58

Table 2. Efficacy of doubled ND: YAG laser (532 NM) green laser according different variable

n=150
Variable Efficacy P-Value
Yes No
Age Group (Years)

e 40to 50 35 7 0.004

e 561070 63 45
Gender

e Male 70 3 0.072

e Female 35 22
Duration of diabetes (years)

e 111017 60 0.001
e 181025 38 44
Durationof macular edema (years)

e 5t010 40 6 0.001
e 11t015 58 46

Number Of Sittings

e 1t02 72 12 0.001

« >2 26 40
Hypertension

e POSITIVE 25 15 0.660

e NEGATIVE 73 37
Preoperative Visual Acuity

e 01t00.3 40 35 0.002

e 04t00.6 58 17
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Fig. 1. Frequency of efficacy doubled ND: YAG laser (532 NM) green laser n= 150

According to some studies >90%
decrement/complete remedy of ME and visual
acuity improvement (complete or limited) by 80 -
95% was elicited in almost 95% of treated retinas
through frequency-doubled Nd:YAG laser [15].
Equivalent effective results were obtained when
treated using argon laser and frequency doubled
Nd:YAG laser. In this study, the age group of 56-
70 years (72%), 40-55 years (28%) and male
gender manifested the highest rate of macular
edema with male:female ratio as 1.6:1 which is
comparable to the data reported by Kozak | et al
and The Mugit M.M et al, Bandello F et al,
Seiberth V el al [16,17,18,19]. In current study
significant difference was found between age
group, duration of diabetes mellitus and macular
edema, number of sittings and preoperative
visual acuity in efficacy of doubled Nd:YAG laser
(532 nm) green laser i.e. P < 0.05. Similar results
were also obtained by Chappelow AV, et al
[20,21].

The Strengthening pillars of this study which
maximally reduced the bias are consecutive
sample selection system, strict inclusion and
exclusion criteria, the usage of objective
definitions for outcome and even predictors.
Limitations of the study includes frail study
design restricting the scrutiny of firmness of
evidence, limited utilization of predictor and
outcome variables , probability sampling and
selected number of patients with short periods of
follow ups leading to slender outcomes.

Furthermore the generalization of the study is
limited by data inclusive of only hospital-based
patients from one unit of ophthalmology taking no
consideration of disease frequency and severity
at large.

5. CONCLUSION

To conclude we must say that the frequency
doubled Nd:YAG laser therapy is a non-invasive,
effective, fruitful diagnostic and therapeutic tool
in the treatment of diabetic macular edema with
convenience of solid-state laser along with
favorable wavelength.
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