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Managing suspected temporal arteritis without a
temporal artery biopsy

Keith Soo Keat Ong’, Lawrence Tsng Chze Ong? Lillian Beatrice Ong?
'Ophthalmologist, RNSH-Ryde Hospital, Dalcross Adventist Hospital, University

of Sydney,; 2lmmunology Registrar, Westmead Hospital; >JMO, Prince of Wales
Hospital, Australia

We would like to report 2 cases of suspected temporal arteritis which were managed
without routine temporal artery biopsy.
Temporal Arteritis, otherwise known as Giant Cell Arteritis or Cranial Arteritis, is
a large vessel vasculitis that primarily affects the cranial arteries and commonly
presents with symptoms such as headache, fever, malaise, jaw claudication,
polymyalgia rheumatica, or visual symptoms (diplopia, blurred vision, amaurosis
fugax or visual loss). Because delays in treatment can result in blindness, timely
corticosteroid treatment is paramount. However, the risk of significant corticos-
teroid side effects necessitates an accurate diagnosis. The gold standard diagnostic
test for temporal arteritis, the temporal artery biopsy (TAB), is known to be highly
specific for a diagnosis of temporal arteritis, but is only positive in up to 82% of
temporal arteritis cases (with sensitivities reported as low as 20%." This figure has
been shown to decrease even further (12%) following corticosteroid therapy.
Although it is a relatively minor procedure, the risks of TAB are not trivial and
include facial nerve injury, infection, haemorrhage, incisional alopecia, scar
widening and foreign body reaction to entrapped hairs.? Furthermore, the need for
theatre time and skilled personnel in a procedure with a significant number of false
negatives makes TAB questionable.

Case 1

An 83 year-old male presented with diplopia due to right esotropia of about 25
prism dioptres. He had no headache, jaw claudication, or other visual symptoms
such as reduced visual acuity or visual field defect. Ocular movements were
consistent with a right cranial nerve VI paresis. Visual acuity was 6/9 in each eye.

He had a history of glaucoma and was not on any medication after previous
Selective Laser Trabeculoplasty. He also had a history of atrial fibrillation, hyper-
lipidaemia, hypertension, sleep apnoea, coronary artery stent and bilateral cataract
surgery. Carotid artery duplex did not show any haemodynamically significant
stenosis.

His erythrocyte sedimentation rate (ESR) on presentation was 90 and C-reactive
protein (CRP) was 50.5. His clinical presentation suggested a moderate likelihood
of Temporal Arteritis. Temporal artery biopsy was discussed and the patient elected
to not have it as he had an upper respiratory tract infection and wished to avoid

Correspondence: Keith Ong, Sydney, Australia.
E-mail: keithong@optusnet.com.au
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any invasive procedures. A trial of Prednisone was commenced at 75mg daily. ESR
after 17 days was 4 and CRP was 0.4. When he was seen on day 25, his diplopia had
resolved, hence the prednisone dose was reduced. However, on day 35, ESR had
increased to 93 and CRP was 14.6. Hence, prednisone was recommenced at 75mg
daily. He had no further symptoms.

In this case, the diplopia consistent with right cranial nerve VI paresis may be due
to ischaemic necrosis of the extraocular muscles or ischaemia of the nerve itself?.

Although the symptoms and biochemical changes were highly suggestive of
Temporal Arteritis, a rheumatological review was sought to exclude other possible
causes of this clinical picture. The patient was subsequently commenced on a
tapering corticosteroid regimen. To date, no other causes have been found for this
patient’s elevated ESR and CRP.

Case 2

An 82 year-old man presented with blurred vision of his right eye and eye
ache/headache. His past medical history included diabetes, hypertension and
hyperlipidaemia.

On examination, vision of the right eye was 6/18; in the left eye 6/9. Humphrey
visual field test showed a small inferior paracentral visual field defect (Figure 1). ESR
at presentation was 5, CRP 0.4. Fundus examination showed swelling and haemor-
rhage of the superior optic disc, likely consistent with AION (Figures 2 and 3).
Temporal artery biopsy was suggested, but the patient declined as it was “not
going to make him better”. He was commenced on prednisone 50mg daily.

Figure 1: Right eye Humphrey Visual Field Test at presentation

On Day 22 his right eye vision had improved to 6/12, he no longer complained
of visual loss in the right eye, and visual field testing was normal. The optic disc
haemorrhage appeared to be resolving. On Day 43 the haemorrhage had resolved.
He had no headaches or visual symptoms. Vision was 6/12 in both eyes due to
cataracts. Prednisone was reduced and eventually ceased. After 4 months, visual
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acuity was 6/9 part in each eye, there was no disc haemorrhage, cup/disc ratios
were 0.4 in the right eye and 0.5 in the left eye. Humphrey visual field test was
normal.

Figure 2: Day 1 -
swelling of superior
optic disc.

Figure 3: Day 3 -
optic disc margin
haemorrhage.

This patient had right AION. This may be arteritic or non-arteritic. The dramatic
improvement with prednisone suggests an arteritic process, although ESR and CRP
were normal. Carotid dopplers showed no haemodynamically significant stenosis
in the carotid arteries.

Corticosteroids would have been commenced regardless of the aetiology of
AION.#

Discussion
Even if TAB were performed, a high index of suspicion would have led to commence-
ment of corticosteroid therapy regardless of the biopsy result. The only drawback
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in not conducting a TAB appears to be the lack of additional conclusive evidence
supporting a diagnosis of temporal arteritis.

The two cases presented here illustrate how a trial of corticosteroid therapy is
a reasonable and practical option for patients who prefer not to have a TAB. The
strength and duration of corticosteroid therapy will still be guided by clinical
progress as well as biochemical markers such as ESR and CRP. As the result of TAB
does not significantly alter the management of suspected TA, perhaps it is time
to review and form a consensus on the indications for temporal artery biopsy for
suspected temporal arteritis.
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Femtosecond laser-assisted anterior lamellar
keratoplasty (FSALK) versus microkeratome-
assisted anterior lamellar keratoplasty (MALK) for
the treatment of anterior corneal dystrophy.

Radwan Almousa'? Sheraz M. Daya'?

'Corneoplastic Unit, Queen Victoria Hospital, East Grinstead, United Kingdom;
Ophthalmology Department, University Hospitals Coventry and Warwickshire,
United Kingdom; *Private clinic, Center for Sight, East Grinstead, United Kingdom.

Abstract

Purpose: To compare the visual outcome of femtosecond laser-assisted anterior kerato-
plasty (FSALK) and microkeratome-assisted anterior lamellar keratoplasty (MALK) in
anterior corneal dystrophy.

Methods: retrospective comparative chart review of 7 eyes that underwent FSALK and 7
eyes that underwent MALK. The primary outcome was the visual outcome of both proce-
dures. The secondary outcome was the recurrence of the corneal dystrophies.

Results: Mean follow-up time was 30+14(7-51) months for the FSALK group and
127+28(80-127) months for the MALK group. In the FSALK group the preoperative best
spectacle-corrected visual acuity (BSCVA) improved from 20/63 to 20/25 at 36 months.
In the MALK group there was 1 eye with documented BSCVA over 36 months follow-up;
it improved from 20/160 preoperatively to 20/32 at 36 months. Uncorrected visual acuity
(UCVA) at 36 months improved from 20/100 preoperatively to 20/63 in the FSALK group
and from 20/200 preoperatively to 20/63 in the MALK group. Five eyes with Reis-Bucklers
showed a clinical recurrence at a mean of 142+13(125-152) months. Two eyes with
granular dystrophy showed a clinical recurrence at 23 and 80 months of follow-up. One eye
in the MALK group had epithelial ingrowth. One eye in the FSALK group with compromised
ocular surface due to 2 previous penetrating keratoplasty, suffered bacterial keratitis that
ended up with corneal scarring.

Conclusion: Both procedures improve visual outcome for anterior corneal dystrophy.
FSALK has theoretical advantages over MALK; however, larger prospective studies are
needed to prove this.

Keywords: Corneal dystrophy; femtosecond; microkeratome; anterior keratoplasty.

Introduction

Corneal dystrophies are defined as primary, inherited, bilateral disorders of the
cornea affecting transparency, leading to varying degrees of visual disturbances.’
Clinically, corneal dystrophies are said to be of early onset, axially symmetric, slowly
progressive or stationary, free from vascularization, and not associated with other
systemic conditions. Known exceptions are the unilateral presentation in Meesman

Correspondence: Radwan Almousa, Ophthalmology Department, University Hospitals
Coventry and Warwickshire NHS Trust, Coventry CV2 2DX, UK.
E-mail: radomousa@rodomousa.com
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and lattice dystrophy, vascularization in gelatinous drop-like keratopathy, and
delayed presentations in the case of Fuchs Dystrophy.'?

Corneal dystrophies with primarily anterior involvement such as Bowman’s layer,
granular, and lattice dystrophies share similar clinical presentation with visual
disturbances. The recurrent erosions are mainly associated with Bowman’s layer
dystrophy in the early years of life and to a less extent with the granular and lattice
dystrophies.?

When diminished vision is such that intervention is required, lamellar kerato-
plasty (LK) and penetrating keratoplasty (PK) have been the procedures of
choice.*> LK has many advantages over PK. Avoiding full thickness trephination
minimizes potential intraoperative complications and allows faster visual recovery.
Maintaining the host endothelium prevents endothelium rejection. Furthermore,
LK allows multiple lamellar (anterior, stromal, endothelial) corneal transplantations
to be performed from one donor cornea.®

The major limitation of LK is the technical challenge of performing manual dissec-
tions: the resulting stromal irregularities between the donor and the recipient inter-
face could affect visual outcome. Improvements in automated microkeratomes and
artificial anterior chambers minimize these difficulties.” Use of the femtosecond (FS)
laser optimizes the LK technique by augmenting the precision of lamellar dissec-
tions and side cuts. The smooth interface should in theory improve visual results.®®
Femtosecond-assisted lamellar keratoplasty (FSALK) also has less chance of causing
a microperforation, and allows visualization of the cornea during lamellar dissec-
tion that allows the procedure to be stopped if technical incidents occur.

We designed this retrospective study to compare the visual outcome of microker-
atome-assisted anterior lamellar keratoplasty (MALK) and FSALK in the treatment
of anterior corneal dystrophy. Secondary outcomes were corneal dystrophy recur-
rence, graft survival and complications associated with these procedures.

Materials and Methods
This was a retrospective study of the patients with anterior corneal dystrophy that
were followed up between July 1997 and July 2010. The study was conducted at a
corneal tertiary referral center in the south west of England and it was approved by
the institutional review board and followed the tenets of the Helsinki declaration.
We retrieved the notes of 133 patients with the term “corneal hereditary
dystrophy” using the hospital based audit department coding system. Only the
notes of patients with the diagnosis of RB, granular, and lattice dystrophies were
reviewed.

Inclusion and Exclusion criteria

Inclusion criteria were corneal dystrophies involving Bowman'’s layer (Reis-Bucklers)
or the anterior cornea (lattice and granular), and eyes that had either MALK or
FSALK as a surgical treatment for the corneal dystrophy. Exclusion criteria were
follow-up of less than 6 months, eyes that did not have FSALK or MALK as part of
the corneal dystrophy management, extensive missing data, and patients with any
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other condition that could significantly affect their visual acuity (e.g. advanced age
related macula degeneration, severe glaucoma).

Surgical technique

All procedures were performed under topical anesthesia. Anterior segment ocular
coherence tomography (OCT: Visante OCT, model 1000, Carl Zeiss Meditec, Dublin,
CA, USA) was used in all patients to assess the depth of the corneal pathology that
needed to be removed. To prepare the donor corneal graft, corneoscleral donor
tissue was mounted on an artificial anterior chamber maintainer. In the MALK
cohort, a 200um Hansatome plate (Bausch and Lomb, Irvine, CA) was used to form
the donor and the recipient corneal graft. Graft diameter was the same in both
donor and host, ranging from from 8 to 9 mm. Only in one patient with high myopia
(-9D) secondary to a previous penetrating keratoplasty (PK), the donor lenitcule
was made smaller by T mm (donor: 8mm, host: 9mm) to overcome the step cornea.
In the FSALK cohort, the donor graft was created using an Intralase FS laser (AMO,
Santa Ana, CA, USA). The software of the laser was regularly updated throughout
the duration of the study (frequency range: 15 to 60 kilohertz). The following
settings were used for the donor graft: donor lenticule thickness, 145 to 230 um.
Lenticule thickness was adjusted in relation to the depth of the lesions as shown
on the OCT findings.

Donor lenticule diameter ranged from 7.8 to 8.7 mm. Lamellar cut energy was
0.95 to 1.2 microjoules; side cut energy was 1 to 1.3 microjoules; side cut angle 70°
in 6 eyes and 120° in one eye; lamellar spot and line separation 6 to 12.

Only 1 donor lenticule had the same thickness as the recipient corneal lenticule.
Additional thickness was added to the donor lenticule to compensate for edema in
6 grafts, ranging from 20 to 30 um.

A recipient corneal lenticule was created using similar FS laser settings, however;
the host lenticule was set to be smaller in diameter than the donor lenticule (range
0 to 0.2 mm). The host lenticule was then removed and replaced by the donor
lenticule. Five patients in the FSALK cohort and 1 patient in the MALK cohort had
additional phototherapeutic keratectomy (PTK) surgery on the stromal bed of the
host cornea before applying the donor lenticule to improve the visual outcome
or to remove residual corneal pathology. Laser ablation was performed using the
Technolas 217C (Bausch & Lomb, Rochester, NY). The ablation was performed with
6 to 7 mm diameter without a transition zone and with a depth of an average of 70
pum (range: 50 to 100).

All grafts in the FSALK cohort were sutured in place with 10/0 nylon; 6 grafts
had interrupted sutures, and 1 graft had overlay sutures. In the MALK cohort 3
grafts were placed without suturing, 3 with interrupted sutures, and one graft with
overlay sutures. Patients were placed on topical antibiotic and steroid drops for 1
month; the topical steroids were tapered over a few months.

The removal of sutures was carried out at 65 (1-15) weeks for the FSALK group
and at 5+0.5 (4-5) weeks for the MALK group.
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Data collection

Baseline demographic information was collected for each eye of the patient
recruited in the study. Numerical results were presented as meantstandard devia-
tion, range. Surgical procedures that were performed before the study period were
determined. The first anterior lamellar keratoplasty (ALK) during the study period
was referred to as the index surgery. The following refractive data were collected
before the index surgery and at 1,3,6, 12, 24+3, 36+3 months postoperatively:
uncorrected visual acuity (UCVA), best spectacle-corrected visual acuity (BSCVA),
manifest refraction spherical equivalent (MRSE), mean K readings. These refractive
outcomes were also documented 3 months after any further refractive surgery.
Graft failure was diagnosed as a stromal opacification due to recurrence of the
original disease or as a result of microbial keratitis, causing a loss of 2 lines or more
of BSCVA.

Simple recurrence of the dystrophy was documented as the heterogeneous haze
of the cornea, with distinct patterns resembling the original dystrophy with or
without subjective symptoms. Stromal haze related to the excimer laser was usually
homogeneous over the entire ablation zone in most eyes and was also less dense
than a recurrence. The complications related to the index surgery were noted.
Stromal rejection was diagnosed if there were sub-Bowman infiltrates on the donor
tissues, which resemble that of adenoviral infection without conjunctival injection
and with positive response to topical corticosteroid therapy (Figure 1).

Fig. 1. One eye in the
Femtosecond laser-
assisted anterior
lamellar keratoplasty
cohort showing

signs of corneal graft
stromal rejection with
sub-Bowman’s infiltrate
in the donor tissue,
which resemble that of
adenoviral epidemic
keratoconjunctivitis.

Statistical analysis

We used XLSTAT 2010 Mac software (Addinsoft, NY, USA) for statistical analysis.
Visual acuity data converted to the logarithm of the minimum angle of resolution
(logMAR). The following conversion to logMAR was used for vision worse than
20/400: counting fingers = 1.6, hand movements = 2.0."° The distribution of data
was examined using the Shapiro-Wilk test of normality. Friedman test was applied
to the comparisons of refractive outcome between different moments for each
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group. For quantitative variables, the student t-test or the Mann-Whitney U tests
were used, as appropriate, to compare the outcome between groups. Student
t-test was used for paired comparison. To evaluate differences in proportions, the
Chi-square test or Fisher exact test was employed as needed. Kaplan-Meyer survival
analysis was performed to estimate the probability of corneal dystrophies recur-
rence. Log-rank test was used to compare the recurrence rate between the different
corneal dystrophy. P values less than 0.05 were considered significant.

The safety index is determined as the mean postoperative BSCVA/mean preoper-
ative BSCVA (in Decimal fraction). Efficacy index is determined as the mean postop-
erative UCVA/mean preoperative BSCVA (in Decimal fraction).

Results

We reviewed the notes of 25 eyes with anterior corneal dystrophy. We excluded
the eyes that had no surgical intervention as part of their management (3 eyes),
or that had surgical intervention not in the inclusion criteria (penetrating kerato-
plasty, deep anterior lamellar keratoplasty, phototherapeutic keratoplasty) (6
eyes), or with extensive missing data (2 eyes). Fourteen eyes (7 FSALK, 7 MALK)
from 9 patients were included for further analysis: some patients had a FSALK for
one eye and MALK for the other eye, hence the comparison between both groups
was carried out per eye rather than per patient. The baseline factors including
age, BSCVA, UCVA, topographic keratometry, and MRSE did not differ significantly
between groups. Despite the similarity between the 2 groups, the MALK group had
significantly longer follow up (Table 1). Most of the corneal dystrophies were RB
in both groups (5/7 in the FSALK and 6/7 in the MALK group) and the rest were
granular dystrophy with no case of lattice dystrophy included.

Three eyes in the FSALK group had previous PK and the rest (4/7 eyes) were naive.
In the MALK group 5/7 eyes were naive and one eye had previous PK then DALK,
one eye had 1 PK, and one eye had PK then laser-assisted in situ keratomileusis
(LASIK) then trabeculectomy.
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Table 1: Patients characteristics and baseline data for microkeratome-assisted anterior lamellar
keratoplasty (MALK) and femtosecond-assisted anterior lamellar keratoplasty (FSALK) groups.

Patients charactereistics| FSALK MALK

and baseline date No No Pvalue*
Number of eyes 7 7

Laterality

Right 4 4

Left 3 3 1.0
Corneal disease

Reis-Bucklers dystrophy |5 6

Granular dystrophy 2 1

Lattice dystrophy 0 0 0.51
Age at the index surgeryt | 37+7(25-45) 41+13(25-62) 0.59
Age at the first surgeryt | 32+11(17-45) 35+12(25-52) 0.59
Age at the start of

the recurrent erosion

syndromet 11£11(3-25) 4+2(3-7) 0.24
Age at the start of visual

deteriorationt 21+3(16-26) 20+5(16-29) 0.81
BSCVA before surgeryt | 0.3+0.1(0.1-0.6) 0.4+0.3(0.2-0.9) 0.4
UCVA before surgeryt 0.7+0.2(0.5-1.0) 0.8+0.4(0.4-1.3) 0.3
Topographic K readingt | 45+4.2(40.5-52.25) 43.0+2.5(40.5-49) 043
MRSEt -3+3.3(-10t0 0.3) -1+(-7t0 1.5) 0.35
Follow-up in months 30+14(7-51) 127+28(80-127) <0.0001
Family history

Yes 5 6

No 1 1

Unknown 1 0

Indication for index

surgery

Visual

Recurrent erosion 7 7

syndrome 0 0

BSCVA: best spectacle corrected visual acuity, UCVA: uncorrected visual acuity, MRSE:
manifest refraction spherical equivalent.

*P values were obtained by Chi-square or Fisher’s exact test as needed for qualitative
variables, and by student t-test or Mann-Whitney U test for quantitative variables.

1t mean + standard deviation (range)
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None of the eyes in the FSALK group had further surgery. In the MALK group one
naive eye had lifting of the graft with washing of the stromal bed to clean epithelial
ingrowth, 4 days after the index surgery, then the graft had to be replaced 14 months
later due to the epithelial ingrowth. The eye underwent LASIK surgery followed by
photorefractive keratectomy (PTK), 38 and 155 months respectively, after the index
surgery to correct residual refractive error. One eye had PK one year following the
index surgery to correct high astigmatism related to a previous PK that was performed
before the index surgery, and another eye had two PTK procedures following the
index surgery to correct high astigmatism related to a previous PK.

BSCVA progression over 36 months:

The patients in the FSALK group started to show improvement in the mean BSCVA
at 6 months and achieved their best BSCVA at 24 months (Figure 2), however; this
improvement did not reach significant difference at any point comparing to preop-
erative BSCVA.

Fig. 2. Progression of best
spectacle-corrected visual
acuity postoperatively

in the FSALK group.

The improvement was
evident at 6 months
postoperatively with
maximum improvement
at 24 months
postoperatively (P=0.138,
Friedman’s test).

In the FSALK group 4/7 eyes had BSCVA < 20/40 (mean 20/63, range 20/32 to
20/80) preoperatively and the BSCVA improved to a mean of 20/40 at 6 and 12
months, and 20/25 at 24 and 36 months of follow-up. At 12 months of follow-up
3/5 eyes gained an average of 2.5+1 (2-4) lines of BSCVA, 1 eye neither gained nor
lost preoperative lines, one eye lost 2 lines of preoperative BSCVA. At 24 months
of follow-up, 3/3 eyes gained an average of 2.5+2.2 (0.5-5) lines of BSCVA. At 36
months of follow-up, 3/4 eyes gained an average of 3+1.7 (2-5) lines, 1 eye lost
4 lines of preoperative BSCVA due to graft failure as a result of bacterial keratitis
secondary to chronic epithelial defect.

In the MALK group, 2/7 eyes had BSCVA < 20/40 preoperatively, 1 eye had BSCVA
of 20/32 and another eye with BSCVA of 20/40, and 3 eyes had no preoperative
BSCVA documentation. Over 36 months of follow-up, 1 eye only had documenta-
tion of BSCVA and it showed improvement of 6, 7, and 7 lines at 12, 24, and 36
months respectively. BSCVA improved from 20/160 preoperatively to 20/63 at 6
months, 20/40 at 12 months, and 20/32 at 24 and 36 months of follow-up.
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UCVA progression over 36 months:

Both groups showed improvement of UCVA over the 36 months follow-up,
without significant difference between the two groups.

In the FSALK group, the mean UCVA started to improve at 6 months postoperatively
with maximum improvement at 24 months postoperatively (P=0.053) (Figure 3).

Fig. 3. Progression of
uncorrected visual acuity
postoperatively in the
FSALK and MALK.

A.In the FSALK the
improvement was
evident at 6 months with
maximum improvement
at 24 months
postoperatively (P=0.053
Student t test).

B. In the MALK group the
improvement was evident
at 1 month with maximum
improvement at 3 and 36
months postoperatively
(P=0.004, Friedman’s test).

All the eyes in the FSALK group had preoperative UCVA of <20/40 (mean 20/100,
range 20/63 to 20/200). The UCVA improved to a mean of 20/80 at 6 and 12 months,
20/50 at 24 months, and 20/63 at 36 months of follow-up. At 12 months of follow-
up, 3/6 eyes gained an average of 4.5+1.5 (3-6) lines of UCVA, 2 eyes lost 2 lines
of preoperative UCVA and 1 eye neither gained nor lost preoperative lines. At 24
months of follow-up, 5/6 eyes gained an average of 3.2+1.9 (2-6) lines of UCVA and
1 eye lost 1 line of preoperative UCVA. At 36 months of follow-up, 4/4 eyes gained
an average of 2+1.4 (1-4) lines.

In the MALK group, the UCVA showed significant improvement at 24 and 36
months postoperatively (P=0.03 and P=0.02 respectively). The improvement in
UCVA was evident at the first month postoperatively and it reached the maximum
at 3 and then at 36 months postoperatively (Figure 3).
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In the MALK group, all the eyes had preoperative UCVA <20/40 (mean 20/200,
range 20/63 to counting fingers). Postoperatively, the UCVA improved to a mean
of 20/125 at 6 months, 20/100 at 12 months, 20/80 at 24 months, and 20/63 at
36 months of follow-up. At 12 months of follow-up, 5/7 eyes gained an average
of 3.8+1.7 (1-5) lines of UCVA, 1 eye lost 3 lines due to epithelium ingrowth and
another eye lost 1 lines of preoperative UCVA due to high astigmatism related to
previous PK that was done before the index surgery. At 24 months of follow-up, 5/5
eyes gained an average of 4.4+2.3 (1-6) lines. At 36 months of follow-up, 5/5 eyes
gained an average of 5£3 (1-7) lines.

The safety index for FSALK group was 1.25, 1.57, and 1.25 at 12, 24, and 36 month
postoperatively. The efficacy index for FSALK was 0.62, 0.8, and 0.8 at 12, 24, and 36
months postoperatively.

We could not assess the safety/efficacy index for the MALK group, as there was
only 1 eye with postoperative documented BSCVA.

Manifest refraction spherical equivalent (MRSE)

FSALK group showed emmetropic shift towards slight myopia over 36 months
postoperatively (Figure 5), although, the shift was not statistically significant
(P=0.42 for FSALK, Friedman'’s test).

We did not assess the MRSE value for MALK group, as there was only one eye in
the MALK group that had BSCVA documentation over 36 months.

Fig 5. Progression of
manifest refraction
spherical epuivalent

for FSALK group with
emmtropic effect towards
slight myopia.

Keratometric reading
In the FSALK group there was a reduction of the mean keratometric (K) reading
postoperatively, and this reduction was mainly in the eyes (n=>5) that had associated
PTK treatment (Figure 6), as for the other 2 eyes that had mainly FSALK, there was
no change in the mean K reading (K=49.5 preoperatively vs K=49.5 at 36 months
postoperatively).

In the MALK group, K reading showed no statistical difference comparing to
preoperative measures at any point.
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Evidence of recurrence was noted in 1 eye in the FSALK group and 6 eyes in the
MALK group; however, the MALK group had a significantly longer follow-up period
(127 vs. 30 months). We have added both groups for dystrophy recurrence assess-
ment, as the surgical procedure in both groups should not affect the recurrence
interval. Over a mean follow-up of 79+54 months, Kaplan-Meier survival analysis
shows a mean time to recurrence of 72+11 (95% Cl 50.1-94.6) months (Figure
7). One eye in the FSALK group with granular dystrophy had a recurrence at 23
months. In the MALK group 6/7 eyes had recurrences of the dystrophy: 5 of them
were RB dystrophy with a mean recurrence interval at 142+13(125-152) months.
The one eye that was treated with MALK procedure for granular dystrophy had a
recurrence at 80 months. Granular dystrophy had a significantly shorter time to
recurrence compared with RB dystrophy (P=0.016. Log-rank test).

One graft in the FSALK failed at 32 months postoperatively due to bacterial
keratitis resulting from persistant epithelial defect. One graft in the MALK group
failed due to epithelial ingrowth.

Fig. 7. Kaplan-Meier
survival analysis for

the recurrence of the
corneal dystrophy
postoperatively. Mean
recurrence time was
72411 (95% Cl 50.1-94.6).
The percentages of clear
corneal after 2, 3, and 4
years following the index
surgery, were 90%, 79%,
and 66% respectively.
Solid line is the mean
data and the doted

lines are the upper and
lower bound of the 95%
confidence interval.

Complications:

One naive eye that underwent a MALK had epithelium ingrowth under the corneal
graft, which was treated with lifting of the graft and washing the stromal bed 7 days
postoperatively. As the epithelium cells were still evident under the graft, it was replaced
14 months later with another anterior lamellar graft, resulting in UCVA of 20/50. This
eye had further LASIK surgery 24 months later with resulting UCVA of 20/20. One MALK
eye experienced stromal rejection 7 months postoperatively and it was controlled with
topical steroid treatment. One MALK eye experienced slipped lenticule 1 week postop-
eratively, as the graft was fashioned to be 1 mm smaller than the host bed to overcome
high myopia (-7D) that resulted from a previous PK surgery. The lenticule was sutured
back to the host and the sutures were removed after 1 month.
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One eye that had 2 PK for RB dystrophy, followed by FSALK, suffered bacterial
keratitis 32 months after the FSALK resulting in corneal scar and graft failure.

Discussion

Anterior lamellar keratoplasty is considered to be convenient for anterior corneal
dystrophy and less invasive than the full thickness graft used as the conventional
treatment. The fact that the dystrophy recurs after corneal grafting multiplies the
risks of the full thickness graft.'?

Invasive procedures can cause an acceleration of the dystrophy. However, once
a cornea has been grafted, the dystrophy often appears to be more anteriorly
situated'?; hence, the ALK is a suitable procedure for both naive eyes and eyes that
have undergone previous surgery.

Anterior lamellar keratoplasty was performed in the early days with microker-
atome (MALK). When the femtosecond technology became available, we started to
use FSALK, and it is now the main treatment for anterior corneal dystrophy in our
practice. We found no significant difference in visual outcome between the MALK
and FSALK groups; however, there is growing evidence of the high precision and
reproducibility of femtosecond laser-assisted lamellar corneal incisions.' This focus-
able infrared laser is capable of cutting corneal tissue of various depths with minimal
corneal collateral tissue damage measured to be in the order of 1 um. These capabili-
ties are also less hampered by optical haze, compared with other lasers using visible
wavelengths, and thus more capable of cutting opacified corneas.’

Evidence of dystrophy recurrence was noted in 50% of cornea over a mean
follow-up of 79454 months, with an average recurrence at 72 months. The granular
dystrophy recurrence was noted to recur relatively early, with 2 cases recurring at 23
and 80 months. RB dystrophy, on the other hand, showed signs of recurrence late,
at 142+13(125-152) months. Dinh et al. noted the recurrence of RB dystrophy in 10
of 17 PTK procedures after a mean of 12.3 (range 5.6-19.8) months; in 7 of 13 PTKs
performed for granular dystrophy after a mean of 31.9 (range 22.5-48.4) months;
and in 1 of 7 eyes with lattice dystrophy, 5.4 months post PTK."® They suggested
that the granular dystrophy was the slowest to recur. However, in our series,
granular dystrophy recurred significantly earlier than RB. In the case series of Lyons
etal., consisting of 20 PK and 11 lamellar keratoplasties for granular dystrophy, the
granular dystrophy recurrence was observed in almost all grafts within a range of
13 to 36 months after surgery, and the recurrence-free interval was not longer after
PK than lamellar grafts."

The FSALK group showed a trend of BSCVA improvement over 36 months of
follow-up; however, it was not statistically significant. The BSCVA improved from
20/63 preoperatively to 20/40 at 6 months and reached maximum at 24 months
postoperatively with BSCVA of 20/25. Abou Shousha M et al. describe a series of
FSALK patients, who achieved their best BSCVA at 8 months.’® This series consisted
of naive eyes (no previous corneal surgery) with mainly anterior corneal scar as an
indication for surgery, and the surgery was sutureless. In comparison, our FSALK
cohortcomprised 3 eyes that had previous PK surgery and 4 naive eyes. Furthermore,
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all the eyes in our FSALK series had sutures that were removed at an average of 6
weeks postoperatively, which would explain the slower visual rehabilitation.

In the MALK group we employed a microkeratome head with 200pm slit to cut
the recipient and donor head. Published data have shown that all microkeratome
heads cut somewhat more thickly than expected'®, mainly because corneal tissue
is squeezed through the slit while being dissected, and that could explain the less
need for the associated PTK to remove residual host stromal opacity (5 eye is FSALK
vs 1 eye in MALK) and the earlier improvement with UCVA in the MALK group
compared to the FSALK group. The UCVA in the MALK group showed an improve-
ment from 1 month postoperatively and it was significant at 2 and 3 years postop-
eratively (P=0.03, 0.02 respectively). In the series of 10 eyes with microkeratome-
associated ALK reported by Hashemi and Dadgostar, the UCVA improved from a
logMAR of 1.20 preoperatively to 0.88 at the last mean follow-up of 10 months
(comparable to Snellen VA of 20/300 preoperatively to 20/160 postoperatively).
Our MALK cohort showed comparable UCVA improvement from 20/200 preopera-
tively to 20/100 at 12 months and 20/63 at 36 months of follow-up.

There was a significant flattening of the corneal surface in the FSALK group
postoperatively and this could be related to the fact that 5/7 eyes in this group
underwent further PTK procedure along with the ALK to overcome the high K
reading and also to remove any residual stromal opacities.

One eye in the MALK developed epithelial ingrowth that needed the graft to be
replaced eventually. Previous reports have suggested that patients undergoing
primary LASIK with a microkeratome, rather than a femtosecond laser, are at higher
risk for developing epithelial ingrowth?', and we postulated that the same could
happen in the case of ALK, as the corneal wound morphology in microkeratome
keratoplasty, allowing inoculation of epithelium in the stromal interface, apply in
both LASIK and ALK. The one graft failure in the FSALK group was due to bacterial
keratitis in an already compromised ocular surface due to 2 previous PK surgeries.

In comparison to PK, both MALK and FSALK are non-penetrating procedures that
are relatively safe, as most of the complications that could be encountered postop-
eratively, are dealt with medical approaches as in the case of donor rejection that
was controlled with only topical steroid drops. Even when we had to replace the
graft, like in the case of epithelial ingrowth or recurrence of the corneal dystrophy,
we could achieve that with another lamellar graft, hence avoiding all complications
associated with full thickness graft (eg; endothelial rejection, expulsive supracho-
roidal hemorrhage). It is difficult to compare the visual outcome of our ALK to PK
as almost half of the eyes that underwent ALK (6/14 eyes) already had a previous PK.
However, Major astigmatism (=5D) that has significant effect over visual outcome,
could be induced in 18% of eyes with PK.'?In comparison, both of our groups, when
there was no associated PTK procedure, no change in the K reading was encoun-
tered postoperatively.

Limitation of the retrospective design of the study is that it did not yield infor-
mation about exactly when the dystrophy recurred (either symptomatically or
morphologically), as examination at the study visit only revealed morphological
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signs of recurrence at the point in time. It would be appropriate to identify onset
of clinical recurrence when the patients report the symptoms, and with assessing
the morphological recurrence at a regular interval in a longitudinal study design.
In addition, the small number of eyes in this study makes it difficult to draw any
definitive conclusions from our final results. Furthermore, the follow-up time in
the 2 groups differed by approximately 97 months, in large part as a function of
when FSALK was introduced at the authors’ institution. However, this concern was
addressed with cumulative incidence function analysis and by adding both groups
in the analysis of the corneal dystrophy recurrence.

Both eyes of the bilateral cases were included in the study to increase the sample
size. This could contribute to a bias because of a correlation effect in statistical
analyses.

Our study showed a reduction in the K reading in FSALK with PTK group and a
stable K reading in the MALK and the FSALK without PTK groups postoperatively,
however; the surgically induced astigmatic correction was not calculated in our
study and it would be beneficial in include it in future studies, especially in eyes
with high preoperative astigmatism.

The anterior segment OCT was used to assess the depth of the lesion and hence
the depth of lamellar dissection, however; in the case of FSALK, there was residual
stromal opacity in some cases that needed further photoablation. In future studies,
the extent of lamellar dissection below the predetermined OCT depth of corneal
opacity should be documented and to be set at an extra depth to remove all
anterior stromal opacity.

This case series represent a heterogeneous group of eyes with varying corneal
dystrophies, surgical histories, and surgical techniques, which makes meaningful
analysis of outcomes difficult. These drawbacks could be avoided in future studies
with naive eyes to better assess the visual results of anterior lamellar keratoplasty.

Despite these limitations, our series suggest that both FSALK and MALK proce-
dures improve visual outcome, with negligible operative risk and postoperative
graft rejection. There is still no consensus regarding the recurrence rate of anterior
corneal dystrophies.

We described in our series the surgical treatment of anterior corneal dystrophy
using FSALK, which provides many advantages over the conventional PK and
MALK?>%, and, in theory, the smooth interface made by the FALK should provide
better visual quality. However, a prospective study design with larger patient
samples is required before establishing a definitive role for FSALK in the treatment
of anterior corneal stromal dystrophy.
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Pattern ERG as a predictor in ocular hypertensive

Paaraj Dave, Jitendra Jethani
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Abstract

Purpose: To report the repeatability of Pattern Electrotretinogram (PERG) and its findings
in ocular hypertension (OHT) and normal eyes.

Methods: A cross-sectional study where PERG responses were compared between the
study group comprising of 80 eyes of 80 patients with intraocular pressure (IOP)>21 mmHg
and the control group with 80 eyes of 80 normal individuals (IOP<21mmHg). The optic disc
and the visual fields were normal with a visual acuity of > 0.8 in both groups. PERG was
recorded twice for each individual in the control group by a single operator on 2 consecu-
tive days to assess the repeatability.

Results: The mean age in the study and control groups was 50.05+10.03 and 54.8+7.66
years (p=0.44) respectively. The mean IOP was 26.55+3.9 mmHg for the study group as
opposed to 14.45+2.9 mmHg for the controls (p<0.001). The central corneal thickness
and the cup-disc ratio was similar between the groups (p>.05). The P50-N95 amplitude
(p=0.01) and the P50 latency (p<0.001) was statistically significantly different between
both the groups. The intra-class correlation coefficient (ICC) showed poor agreement for
all parameters except for N35-P50 0.8 to 16 degree check size amplitude ratio (PERG ratio).
Conclusion: Increase in P50 latency emerges as a new candidate for early glaucoma
indicator in addition to reduction in P50-N95 amplitude. PERG parameters suffer from high
test-retest variability. Deterioration in PERG recordings should be interpreted with caution.
The variability is lesser for the PERG ratio which maybe more meaningful while monitoring
for change over time.

Keywords: Glaucoma, Ocular Hypertension, Pattern Electroretinogram, PERG, Repeatability.

Introduction

Ocular hypertension (OHT) is defined as elevated intraocular pressure (IOP) without
any glaucomatous visual field defects or optic disc changes. Elevated IOP is a major
modifiable risk factor for glaucoma. Glaucoma is characterized by chronic retinal
ganglion cell (RGC) loss. A sizable fraction (25%-35%) of RGCs is already lost when
visual field defects become apparent in automated visual field testing.’

The retinal response to pattern stimulation, the pattern electroretinogram (PERG),
predominantly reflects RGC activity.>® Reduction in the PERG amplitude had been
reported in patients with OHT.”-"*Knowledge of the variability of PERG is extremely
important especially when we want to judge its deterioration. This variability has
been studied before.®'>-'¢ PERG testing is essentially objective and theoretically
more repeatable than subjective testing because it is minimally affected by motor
response and learning effects. The aim of our study is to find whether a difference in
the PERG recordings between OHT and normal patients exists and also to ascertain
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that this difference is outside the test-retest variability of the PERG machine. To the
best of our knowledge both these things together have not been done before.

Materials and methods

This was a cross sectional study and an informed consent was obtained from all
subjects. For the study group, we included 80 eyes of 80 consecutive patients
diagnosed as ocular hypertension (OHT) from October 2012 to April 2013. Inclu-
sion criteria were: IOP (measured with Goldmann applanation tonometry at two
different times) >21 mmHg, open angles on 4-mirror gonioscopy without indenta-
tion, normal and reliable visual field test results as described below and normal optic
disc at clinical examination and on photographs. Our control group also consisted
of 80 eyes of 80 random patients recruited during the same period with similar age
range. The inclusion criteria were similar except for the IOP which was< 21 mmHg.
Exclusion criteria were visual acuity<0.8, spherical correction outside +5.0D,
cylinder correction outside +3.0D, secondary glaucoma (e.g., pigment dispersion
or pseudoexfoliation syndrome), and diabetic retinopathy or any other condition
capable of causing visual field loss or optic disc damage. Pressure lowering treat-
ment was not an exclusion criterion. Treatment was actively recommended only to
patients with IOP>28 mmHg which is the standard practice at our institute.

A complete ophthalmic examination including best corrected visual acuity, IOP
measurement with Goldmann applanation tonometer, pachymetry, gonioscopy,
indirect ophthalmoscopy, slit lamp biomicroscopy, visual fields with Humphrey
Visual Field Analyzer Il (Carl Zeiss Meditec, Dublin, CA) and PERG recording was
done. The PERG was recorded twice for each individual in the control group by a
single operator (JJ) on 2 consecutive days at approximately the same time of the
day in order to find out the test-retest variability. All other examinations were
performed by one of the two authors (PRD and JJ).

Visual field

Allthe tested eyes had a pupil diameter >3mm and corrective lenses were placed on
the lens holder to evaluate the visual field. Visual field examination was performed
using 24-2 SITA Standard strategy by HVF analyzer. Only patients with reliable visual
fields (false positive, false negative<33%, fixation losses<20%) were included. A
normal visual field was defined by the absence of each of these responses: a cluster
of 3 points lower than p< 5% or a cluster of 2 points lower than p< 1% on a pattern
deviation plot, or PSD with p< 5%. All visual field examinations were done not more
than 1 month prior to doing the first PERG.

PERG Recording

For PERG recording, we followed the International Society for Clinical Electrophysi-
ology of Vision (ISCEV) standard guidelines.”” RETlport 21 (version: 19-99-04-7.2E;
Roland Consult, Brandenburg, Germany) machine was used to perform the PERG
under photopic condition at a distance of 1 meter from the 19”monitor. The stimulus
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was a high contrast (99%) black and white stimulus with a mean luminance of 80
cds/m2and a chequerboard size of 0.8° or 16°.The stimulus frequency was 15.005
Hz, cycle time of 0.6664seconds and a plot time of 400 milliseconds. Responses
from both eyes were measured simultaneously. Before testing, the electrode
impedance was monitored automatically and an on-screen indicator signaled an
acceptable impedance (<10 kOhm). Retinal potentials were recorded with corneal
DTL electrodes and gold cup electrodes at the outer ipsilateral canthus served as
reference.’®Signals were amplified and filtered with a 2-channel bio signal ampilifier.
During each examination, two PERG measurements were taken, and the mean of
the traces was used to yield the raw PERG amplitude. The glaucoma program calcu-
lated the PERG ratio (response amplitude to 0.8° checks divided by the response
amplitude to 16° checks). The spectrum in the software was used for getting the
P50-N95 marker. Fig. 1 and Fig. 2 show the representative PERG traces of normal
control and ocular hypertensive eyes respectively.

Fig. 1. A representative
Pattern Electroretinogram
recording of a normal
control eye.

Fig. 2. A representative
Pattern Electroretinogram
recording of an eye with
ocular hypertension.

Statistical Analysis

Descriptive and inferential statistics were performed using STATA version 12 for
Windows (StataCorp LP, Texas).Mann-Whitney U test for continuous variables
and Chi Square test for categorical variables was used to compare the baseline
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parameters between the groups. The 95% confidence limits of variability for all
PERG parameters were calculated from the Bland-Altman plot (BAP) method. The
intra-class correlation coefficients (ICC) were also calculated for all PERG parameters.

RESULTS

Forty eyes of 80 patients were diagnosed during the study period with ocular
hypertension. Twelve patients had a positive family history of glaucoma (1%t degree
relative having glaucoma).Twenty-two of the 80 eyes were on topical medica-
tion. Sixteen of these were on a -blocker and the remaining 6 on a prostaglandin
analogue. Another 80 eyes of 80 patients were recruited as controls during the
same period. Table 1 shows the demographic data and PERG parameters of the
included patients.

Table 1. Baseline demographics and pattern electroretinogram readings

Parameters OHT Controls p value

Age (years) 50.05+£10.03 54.8+7.66 0.44
Male:Female 11:9 8:12 0.34

IOP (mmHg) 26.55+3.9 14.45+£2.9 <0.001
CCT 543.95+36.86 530.5+48.9 0.15

CDR 0.45+0.15 0.35+£0.07 <0.001

P50-N95amp 2.5+0.82 3.55+1.29 <0.001
P50-N95lat 94.5+£9.02 94.8+9.39 0.82
N35lat16 23.62+4.6 22.15+3.4 0.15
N35lat0.8 34.5+3 34.4+8.07 0.17

P50lat16 51.9+£5.74 43.35+2.53 <0.001

P50lat0.8 57.7+8.2 52.05+8.52 <0.001
N35-P50amp16 47+1.8 5.93+2.87 0.03
N35-P50amp0.8 2.04+1.27 2.2+1.53 0.99
PERG ratio (right) 0.365+0.089 0.284+0.183 0.04
PERG ratio(left) 0.397+0.278 0.49+0.175 0.08

*P50-N95amp =P50-N95 amplitude
tP50-N95lat = P50-N95 latency
$N35lat16 = N35 latency with 16 degree check size
§N35lat0.8 = N35 latency with 0.8 degree check size
||P50lat16 = P50 latency with 16 degree check size
**P50lat0.8 =P50 latency with 0.8 degree check size
ttN35-P50lat16 =N35-P50 latency with 16 degree check size
$+N35-P50lat0.8 =N35-P50 latency with 16 degree check size
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The age, gender and central corneal thickness was similar between the two
groups. The mean IOP in the OHT group was 26.55+3.9 mmHg compared to
14.45+2.9 mmHg in the control group (p<0.001).The P50-N95 latency (P50-N95lat),
N35 latency with 16 degree check size (N35lat16), N35 latency with 0.8 degree
check size (N35lat0.8) and the N35-P50 amplitude with 0.8 degree check size
(N35-P50amp0.8) was similar in both the groups (p>0.05). The P50-N95 ampli-
tude (P50-N95amp),P50 latency with both 16 and 0.8 degree check size (P50lat16,
P50lat0.8) and N35-P50 amplitude with 16 degree check size (N35-P50amp16) was
statistically significantly different between the groups (p<0.05) as shown in table1.

Table 2 shows the 95% confidence limits of variability for all PERG parameters
calculated from Bland-Altman plots. Only P50 latency with 16 degree check size
(P50lat16) had a difference beyond the 95% confidence limits between the two
groups. Table 2 also shows the ICC for the PERG parameters. The ICC showed poor
agreement for all the PERG parameters except for the PERG 0.8 to 16 degree check
size amplitude ratio for the right [PERG ratio (right)] and the left eye [PERG ratio
(left)] which was 0.69 and 0.68 respectively.

Table 2. Test-retest variability for pattern electroretinogram parameters

Parameters Control 1*t | Control 2™ DrElie BIand-A.Itrflan Icc
Run Run 95% limit
P50-N95amp 3.55+1.29 3.25+1.22 0.33 -2.835,3.437 0.184
P50-N95lat 94.8+9.39 90.85+10 0.13 -19.603,27.503 | 0.222
N35lat16 22.15+3.4 22.95+3.88 0.24 -11.692,10.092 | -0.16
N35lat0.8 34.4+8.07 29.35+5.75 0.002 -14.081, 24.181 0.024
P50lat16 43.35+2.53 43.8+£3.03 0.34 -8.047,7.047 -0.181
P50lat0.8 52.05+8.52 50.5+9.95 0.16 -24.227, -0.009
27.327

N35-P50amp16 5.93+2.87 5.87+1.8 0.32 -6.708, 6.826 -0.039
N35-P50amp0.8 2.2+1.53 2.7£2.2 0.35 -5.271,4.257 0.166
PERG ratio (right) | 0.284+0.183 | 0.466+0.314 0.06 -0.841,0.713 0.692
PERG ratio (left) 0.49+0.175 | 0.425+0.255 0.08 -0.553, 0.667 0.676

*P50-N95amp =P50-N95 amplitude

1tP50-N95lat = P50-N95 latency

$N35lat16 = N35 latency with 16 degree check size
§N35lat0.8 = N35 latency with 0.8 degree check size
||P50lat16 = P50 latency with 16 degree check size
**P50lat0.8 =P50 latency with 0.8 degree check size
1t1tN35-P50lat16 =N35-P50 latency with 16 degree check size
$$N35-P50lat0.8 =N35-P50 latency with 16 degree check size
§8ICC = Intra-class correlation coefficient
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Discussion

We already know that the conversion rate from untreated OHT to glaucoma is only
~1% per year."” Accordingly, most patients with OHT never have glaucoma and
thus do not need treatment. Hence, a method to identify these high risk patients
is essential to avoid over treatment. Wanger et al.”° reported a significant reduc-
tion in the amplitude of PERG in OHT patients. Weinstein GW et al.?' found a selec-
tive reduction in the second negative wave (N-95) in glaucomatous patients and
concluded that this wave (N-95) is related to early optic nerve dysfunction. Arai M
et al.’? further strengthened this concept when they showed that decrease in the
amplitude of the second negative wave (N-95) is a warning sign of development
of glaucoma in ocular hypertensives. In our study also we found that the P50-N95
amplitude was statistically significantly less in the OHT group than the controls.
However, the difference was not beyond the 95 % limits of test-retest variability of
the machine. The previous studies do not mention the test-retest variability of their
machines. In addition, the P50lat16 and the P50lat0.8 was more in the OHT group
while theN35-P50amp16 was greater in the normal patients. TheP50lat16 was the
only PERG parameter which had a between group difference greater than the retest
variability. This makes it a possible candidate for early indicator of glaucoma. The
ICC for all PERG parameters in our study showed poor to fair agreement except for
the PERG ratio. Bowd et al.??in their study demonstrated a within-trial and between
trial ICC of 0.85 and 0.88 respectively. However, they did not calculate the ICC for
each PERG parameter as we have done in our study. Bach M et al.?* described that
an individual with a large 0.8° PERG will also have a large 16° PERG and hence it
is useful to compute the PERG ratio to reduce the inter-individual variability. Our
study finding is in agreement with this. This low variability for the PERG ratio
maybe extremely important while monitoring for change over time. Refractive
errors decrease the small check size amplitudes more than large check size ampli-
tudes, mainly due to reduction of the visual acuity.*In our study, we overcame this
shortcoming by including only those patients with a best corrected visual acuity >
0.8. But, this issue somewhat limits the general applicability of the PERG for early
glaucoma detection.

This study has its limitations. We had a relatively small sample size and the PERG
measurements were all one time measurements. A better way of doing this study
would have been to follow-up all these patients and look for PERG changes over
time and amongst those who convert to glaucoma. This would throw light on the
predictive accuracy of PERG. This study is currently under way. Another confounder
was the fact that treatment of OHT eyes was allowed in our study. Ventura LM et al.
% have showed that abnormal PERG recorded in the early stages of glaucoma may
often improve after IOP reduction. However, treating eyes with OHT is a real life
situation that we encounter very often and hence it was not considered as exclu-
sion criteria. Our current study gives us insight into what PERG parameters would
have a low variability which could be used for comparison over time. To the best
of our knowledge this is the only study which looks into PERG difference between
OHT and normal patients with calculation of the retest variability of the PERG
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machine. It is extremely important to find parameters with difference outside this
range in order to be sure of a real change over time. The increase in the P50 latency
has emerged as a new candidate parameter to check for possible conversion of
OHT eyes to glaucoma in future. This needs further confirmation by longitudinal
studies with larger sample sizes.

Conclusion

Increase in P50 latency emerges as a new candidate for early glaucoma indicator
from our study in addition to reduction in P50-N95 amplitude which is already
known. PERG parameters suffer from high test-retest variability and hence deterio-
ration in PERG recordings should be interpreted with caution. The changes in the
PERG parameters need to be greater than the inherent variability of the machine.
The variability is lesser for the PERG ratio which maybe more meaningful while
monitoring for change over time.
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Soft prosthetic contact lens practice in Indian
scenario

Biman Das, Rajeswari Mahadevan
Medical Research Foundation, Sankara Nethralaya, Elite School of Optometry,
India

Aim: The aim of this study is to investigate the prescribing trend of prosthetic soft contact
lens (PSCL) in a tertiary eye care center in India.

Design: Retrospective.

Methods: The electronic medical records of 223 patients who were prescribed PSCL for
various indications for a period of 1 year in a tertiary eye care center were investigated.
PSCL were classified to the following types: Type A - black pupil with clear iris, type B - no
pupil with tinted iris, type C - clear pupil with tinted iris; and type D - black pupil with tinted
iris. Parameters investigated were age, gender, indication for PSCL, prescribed base curve,
diameter, type and iris tint of PSCL, number of trials required to achieve desirable cosmesis
or fit, duration of use of PSCL and number of PSCLs dispensed from off the shelf.

Result: Atotal 223 patients were prescribed PSCL for a period of 1 year, of which 221 patients
were prescribed PSCL for one eye and only 2 patients for both the eyes. The mean age of the
patients was 29.15 years (SD + 12.65). Majority of the patients were male (64.57%). Type
D PSCL was prescribed for 183 eyes (81.33%), type C PSCL for 38 eyes (16.88%) and type A
PSCL for only 4 eyes (1.77%).

Among type D PSCL users 81.96% eyes were fitted with various shades of brown colour
iris tint. The main categories for prescribing type D soft PSCLs were corneal abnormalities
89.61% (164 eyes). The most common base curves prescribed among type D PSCL users
were 8.6 and 8.7 mm and most common diameters prescribed were 13.8 and 14 mm.

The major categories for prescribing type C PSCLs were corneal abnormalities (55.26%; 21
eyes) and pupil or iris abnormalities (34.21%; 13 eyes).

Only four patients (four eyes) were prescribed with type A PSCL and the only reason was
leukocoria due to cataract.

In type D PSCL users, 67.21% (123 eyes) were prescribed stock lenses but for type C PSCL
users, 84.21% (32 eyes) and for type A 100 % (4 eyes) required customization.
Conclusions: Majority of disfigured eyes requiring PSCL are due to corneal abnormality,
which can be satisfied with off the shelf PSCL. Sizeable numbers of eyes require customized
PSCL for better cosmesis and fitting.

Keywords: base curve, diameter, prosthetic soft contact lens, iris tint

Introduction

Prosthesis is an artificial device to replace externally or internally a missing body
part or disfigured part. One should note that prosthetic contact lens and cosmetic
contactlens are not the same. Cosmetic contact lenses or decorative lenses are used
to change the colour or appearance of a normal eye whereas prosthetic contact
lenses are used to improve the appearance of a disfigured eye,' or to improve
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visual functionin diseased eyes,? and for occlusion therapy.>* Common indications
for prosthetic contact lenses are albinism, amblyopia, aniridia, diplopia, fixed or
dilated pupil, heterochromia,* iridectomy, iris coloboma, photophobia,’ scarred or
opacified cornea and so on. The types of prosthetic soft contact lenses (PSCLs) are
determined by pupil colour and iris tint. PSCL has three zones: the central pupillary
area, the tinted iris and the clear peripheral zone which is called the annulus. PSCLs
are available in four types and used for different purposes: Type A (black pupil with
clear iris; Fig. 1a), type B (no pupil with tinted iris; Fig. 1b), type C (clear pupil with
tinted iris; Fig. 1¢) and type D (black pupil with tinted iris; Fig. 1d). Types D and
B PSCLs are usually prescribed for non-seeing or blind eyes and type A PSCL for
patching therapy or for cosmetic reasons. Type C PSCL is used to improve visual
function by controlling light entrance in an eye and spherical power can be incor-
porated in clear pupil area. In India very few manufacturers manufacture PSCLs and
they are usually available in light, medium or dark brown iris tint. This is due to the
fact that most of the Indian eyes have naturally brown iris colour and rarely require
different colours of prosthetic iris tint. Very few studies have been published
worldwide and as per our best knowledge no study has been done exclusively on
prosthetic contact lens in India. The aim of this study is to understand PSCL practice
better and be a quick guide to choose proper PSCL.

Fig. 1. Various types of prosthetic soft
contact lenses: (a) type A; (b) type B; (c)
type C; (d) type D.

Materials and Methods

For a period of 1 year (January 2013 to December 2013), 223 patients were
prescribed PSCL. Data were collected retrospectively after institutional review
board and ethics approval. Data were documented: age, sex, common reasons
for prescribing PSCL, types of PSCL prescribed, colour of iris tint used, selection of
base curve and diameter of the PSCL, number of trials required to achieve desirable
cosmesis or fit, period (months) of use of prosthetic lens among old PSCL users and
number of prosthetic lenses dispensed from off the shelf . PSCL were classified to
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the following types: Type A - black pupil with clear iris, type B - no pupil with tinted
iris, type C - clear pupil with tinted iris; and type D - black pupil with tinted iris. Data
were analyzed using Microsoft Excel 2007©. Patients who had undergone PSCL trial
during the particular period but not purchased the lens due to unsuccessful fit or
unwillingness for purchasing the lenses were excluded from this study.

Results

A total of 223 patients (225 eyes) were prescribed PSCL and majority were male
(64.57%). Mean age was 29.15 years (SD + 12.65) and the age range was between
6 and 78 years. Type D PSCL was prescribed for the maximum number of eyes
(81.33%) and type A PSCL for least number of eyes whereas type B PSCL was not
prescribed for any eye (Fig. 2).

Fig. 2. Number of eyes
prescribed with various
types of PSCLs.

The leading causes for prescribing prosthetic contact lenses invariable of the
type of lens were corneal abnormality, cataract, iris or pupillary abnormality and
leukocoria. A detailed analysis was performed for each type of PSCL to gather
further information.

Type D PSCL

Unilaterally, 183 patients (183 eyes) were prescribed type D PSCL and almost
two-thirds were male. The categories of eye diseases for prescribing type D PSCLs
were corneal abnormalities 89.61% (164 eyes), lens abnormalities 4.91% (9 eyes),
pupil or iris abnormalities 3.82% (7 eyes), leukocoria 1.09% (2 eyes) and anterior
chamber abnormalities 0.54% (1 eye) (Fig. 3). Further categorization of abnormali-
ties and the number of eyes prescribed with type D PSCLs are shown in Fig. 3.
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Fig. 3. Various eye diseases
and number of eyes
prescribed with prosthetic
type D contact lenses.

Tint of the prosthetic contact lens varied on the basis of the condition and the
colour match with the fellow eye. The common tints used in prosthetic contact
lenses for Indian eyes were light brown iris (LB), medium brown iris (MB) and dark
brown iris (DB). AlImost 81.96% of eyes were fitted with LB, MB or DB type D iris tint.
Rest of the disfigured eyes (18.4%) required customized iris tint for better cosmesis.
The common prosthetic lens fitted had 8.6 or 8.7 mm base curve (BC) and 13.8 or
14.00 mm diameter (DIA). Few cases required modifications in BC or DIA to achieve
optimal fit after trial lens evaluation. Various colours of iris tint and the number of
eyes prescribed with type D PSCL are shown in Fig. 4.

Fig. 4. Various PSCL iris
tints and the number of
eyes prescribed with type
D PSCL.

86 Asian Journal of OPHTHALMOLOGY



Das, Mahadevan

Almost half of the eyes (50.8%) were newly fitted with type D PSCL. For new cases,
the average number of trials required was 1.32 (SD * 0.69; range 1-4 times) for
achieving better cosmesis and 1.36 (SD * 0.73; range 1-5 times) for desirable fit.
Among the old type D PSCL users, the average wearing period was 42.70 months
(SD + 41.70; range 2-240 months). Tables 1 and 2 show the distribution of various
BCs and DIAs prescribed for type D PSCLs.

Table 1: Various BCs prescribed for type D prosthetic contact lenses (n=183)

BC (in mm) Number of eyes (%)
8.1 1(0.54)

83 7(3.82)

8.6 91 (49.72)

8.7 65 (35.51)

8.9 13(7.1)

9.0 1(0.54)

9.1 3(1.63)

9.3 2(1.09)

BC, base curve.

Table 2: Various DIAs prescribed for type D prosthetic contact lenses (n=183)

DIA (in mm) Number of eyes (%)
13.8 21(11.47)
14.0 155 (84.69)
14.5 1(0.54)
15.0 6(3.27)
DIA, diameter.
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Type C PSCL

Type C prosthetic contact lens was prescribed for 36 patients (38 eyes) of whom 22
were male and 14 female. Only two patients were prescribed with type C prosthetic
contact lens for both eyes; rest was fitted unilaterally. The main categories for
prescribing type C PSCLs were corneal abnormalities (55.26%; 21 eyes), pupil or
iris abnormalities (34.21%; 13 eyes), lens abnormalities (2.63%; 1 eye) and others
(7.89%; 3 eyes). Further categorization of abnormalities and the number of eyes
prescribed with type D PSCLs are shown in Fig. 5.

Fig. 5. Various types of
abnormalities and the
number of eyes prescribed
with type C PSCL.

Different shades of brown colour iris tint were prescribed for all type C PSCLs and
are shown in Fig. 6 along with the number of eyes prescribed with type C PSCL.

Fig. 6. Various tints prescribed for type C
prosthetic contact lens user.

Type C prosthetic contact lens was prescribed for 19 new patients and 17 old
patients. The average number of trials required for new patients to achieve better
cosmesis was 1.05 (SD + 0.22; range 1-2 times) and to achieve best desirable fitting
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was 1.1 (SD % 0.30; range 1-2 times). Among the old prosthetic contact lens users
the average wearing period was 39.11 months (SD + 29.31; range 8-98 months).

Type A PSCL
Only four male patients (four eyes) were unilaterally prescribed type A PSCL and
the only reason was cataract and all were new patients.

Off the shelf vs. customized PSCL

Among type D PSCL users, 67.21% (123 eyes) were prescribed stock lenses and
rest of them required customization for various reasons. But for type C PSCL
users, 84.21% (32 eyes) customization as most of the eyes required refractive error
correction along with cosmetic correction. All the type A prosthetic contact lenses
needed customization because of various pupil sizes in the affected eye compared
to fellow eye and the customization of pupil size was limited due to manufacturer’s
techniques. Table 3 shows the number of eyes for which lenses were dispensed
from the stock and the number of eyes which required modified lenses.

Table 3: Off the shelf vs. customized PSCL comparisons

Typeof BSCL | e shalf ) | Customisation (o)
A 0(0.0) 4(100)
B 0(0.0) 0(0.0)
C 6(15.78) 32(84.21)
D 123 (67.21) 60 (32.78)
Discussion

Patient with disfigured eyes have limited options for cosmetic solution in India.
They can wear sunglasses, undergo prosthetic shell implantation,® and corneal
tattooing,” or wear prosthetic contact lenses for cosmetic purpose. Approximately
120,000 corneal blindness cases are reported in India by the National Programme
for Control of Blindness and only 60,000 cases benefit from penetrating kerato-
plasty; the rest 50% vision cannot be improved due to posterior segment diseases.?
Approximately 20,000 cases of corneal blindness are added newly in each year.’
In a study, Dandona and Dandona projected a growth in the prevalence of
corneal blindness mostly in unilateral cases, from 0.66% (year 2001) to 0.84%
(year 2020)." Childhood blindness and visual loss due to corneal diseases cause
significant impact on the child’s development, education, future jobs and quality
of life." In India, ocular trauma, corneal ulcer, hereditary corneal dystrophy, vitamin
deficiency and failed ocular surgery lead to various degrees of corneal opacity.
Disfigured eyes have significant impact on a person’s social life like lack of eye
contact, emotional impact and withdrawal from education. Disfigured eye can
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create anxiety or poor self-image and problems in employment.'? A proper PSCL,
prosthetic rigid gas permeable prosthetic contact lens, scleral prosthetic lens or
enucleation of the disfigured eye and fitting of a prosthetic shell can serve as alter-
nate options and can improve a person’s self-confidence. PSCL is reasonably cheap
when compared to other options. In their study, Meshel and Jessen reported that
a large number of patients have disfigured eyes but only 5-10% is being treated
with ocular prosthesis.” In India uses of prosthetic contact lenses are limited and
mostly soft prosthetic contact lenses are fitted in the disfigured eyes. The soft
prosthetic contact lenses available in the Indian market are usually made up of high
water content (67-70%) hydrogel materials though these lenses are prescribed as
conventional modality with an advisable follow-up period of 6 months to 1 year.

In most of the contact lens studies, females''® are the predominant contact lens
users internationally as well as in India,' but our study results showed that the
predominant users of prosthetic soft contact lens are males (64.5%); this is probably
due to eye injuries as mostly males are involved in outdoor activities compared to
females.?>?2 Most of the disfigured eyes are fitted with brown colour prosthetic iris
tint as Asians have dark brown colour iris.® The leading cause for prescribing PSCL
was corneal pathology or corneal abnormality which is due to eye injuries, complex
ocular surgeries and congenital abnormalities. Our study results showed that 185
eyes (82.2%) were fitted with PSCLs due to corneal abnormality, similar to a study
done in Japan where 89.5% (40 eyes) were fitted with PSCLs due to various corneal
abnormalities.?*

Type D PSCL prescribed majority for disfigured eyes to mask the opacity, compare
to other type of PSCL and majority of them prescribed from stock lenses, probably
type D PSCL does not required additional refractive error correction unlike type C
PSCL or not frequently required any kind of pupil size correction like type A PSCL.
All the type A prosthetic contact lenses needed customization because of various
pupil sizes in the affected eye compared to fellow eye and the customization of
pupil size was limited due to manufacturer’s techniques Additionally few disfigured
eyes could not be fitted with type A prosthetic lenses due to poor cosmesis as the
white opacity could not be masked from pupilary area. Such cases were fitted with
type D PSCL to mask leukocoria. None of the patient prescribed occludable PSCLs
for patching therapy may be it is not a popular treatment of choice in India.

Information about patients’ occupation, complication with prosthetic contact
lens and quality of lifestyle improvement after using PSCL is lacking in this retro-
spective analysis and can be planned prospectively for further study. This is a retro-
spective study and despite several missing information still we identified several
parameters for prescribing trends in PSCLs.

Conclusion

Majority of disfigured eyes requiring PSCL are due to corneal abnormality, which
can be satisfied with off the shelf PSCL. Sizeable numbers of eyes require custom-
ized PSCL for better cosmesis and fitting.
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Diabetic Macular Edema Estimation Using Slit
Lamp Biomicroscopy Versus That Using Oct

Trisha Sharma, Susan DSouza, Manjunath Kamath
Manipal University, India

Purpose: Comparison of Diabetic macular edema estimation using slit lamp biomicros-
copy versus that using OCT.

Materials and Methods: We performed a retrospective analysis of 121 patients (154 eyes)
with established Type 2 diabetes mellitus, divided into three groups. Group | consisted of 62
eyes with NPDR, Group ll, 27 eyes with PDR and Group i, 66 eyes with CSME. Diagnosis of
CSME was made as per ETDRS protocol, using slit lamp stereoscopic biomicroscopy. DME
was defined on OCT as central foveal thickness greater than 250um. OCT scanning was
performed through the macula of each eye after pupillary dilatation.

Results: The mean age of patients included was 60.70 + 9.20 years and 61.98% were
males. Only 66 eyes were classified as having DME clinically as opposed to 109 eyes by
OCT, leading to a significant sub-estimation of 39.44% eyes. The mean macular thickness
in the CSME patients identified by slit lamp biomicroscopy was 399.59+105.31um. The
mean central macular thickness in the sub-estimated cases was 290.58 £28.92 um overall,
290.10+26.19 um in the PDR group and 290.95+ 31.46um amongst NPDR patients.
Conclusion: Mild macular thickening on OCT may not correspond to overt edema clini-
cally and has been termed sub-clinical macular edema by some authors. We report a sub-
estimation of DME in 39.44% eyes in our study. The emerging importance of monitoring
of these vulnerable patients and early detection of their conversion to overt CSME must be
realised. In conclusion, assessment of diabetic macular edema with OCT is probably more
objective and reliable.

Keywords: Diabetic Macular Edema, OCT, Slit lamp biomicroscopy, subestimation, CSME

Introduction

Officially crowned as The diabetes capital of the world, India houses a massive 62
million diabetics, making every fifth diabetic in the world, an Indian.”® Out of
these, 34.6% are ,estimated to have diabetic retinopathy.*” It is fast gaining the
status of the number one cause of avoidable blindness all over the world and this,
amongst the working population of any nation, takes a heavy toll on its social and
economic productivity. Macular edema is the leading cause of visual impairment
in patients with diabetic retinopathy and its importance as a major public health
issue is gaining recognition.®'? It can develop at any stage of diabetes and there are
various factors that determine the visual outcome in these cases, including central
foveal involvement, perifoveal capillary blood flow velocity,capillary occlusion in
the foveal zone and central foveal thickness.”**Hence, there is an urgent need for
early detection, regular monitoring and timely treatment of macular edema in
these vulnerable patients.
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As the traditional methods of assessment of macular thickening evolved from slit
lamp biomicroscopy to conventional stereo fundus photography, these methods
remained both largely subjective as well as relatively imperceptive to small
changes in retinal thickness. Thus, there was continued scouting for newer, better
techniques to quantify retinal thickness."

Optical Coherence Tomography is an objective, non-invasive technique that
has been widely used over the past two decades and has proved invaluable in
the diagnosis and evaluation of several macular conditions such as Central Serous
Chorioretinopathy, clinically significant diabetic macular edema (CSME), cystoid
macular edema, epiretinal membranes, and macular holes.'®'® It has undergone
several modifications over time, to emerge as a highly reproducible, patient
friendly diagnostic imaging technology. It generates real time, high resolution
cross sectional tomographic images and operates on the principle of low coher-
ence interferometry. Past studies on patients with diabetic retinopathy uphold that
central foveal thickness determined using OCT equate well with visual acuity and
has proved to be a valuable asset in monitoring of macular thickening pre and post
laser therapy.'®?° As per the current established protocol by ETDRS, the decision of
using focal laser photocoagulation for clinically significant macular edema (CSME)
relies solely on the subjective presence or absence of macular thickening by slit-
lamp fundus stereo biomicroscopy. ?' But, lately OCT has come to assume a pivotal
role in the assessment of diabetic macular edema and is deemed to be more objec-
tive and reliable. However, it is imperative that we evaluate whether the retinal
thickness measurements generated by OCT are in concordance with the subjective
assessment by the traditional techniques.”? We also need to evaluate whether the
use of an OCT will aid in greater accuracy of establishing diabetic macular edema
as opposed to the standard techniques in use.

In this study, we seek to compare estimation of Diabetic macular edema using slit
lamp biomicroscopy with that using Cirrus SD OCT.

Methods

A retrospective analysis of data of 121 patients (154 eyes) was obtained from the
records of all diabetic patients who visited our outpatient clinic between January
2012 to May 2014.The inclusion criteria was any established case of diabetes
mellitus, between 40 and 80 years, diagnosed to have diabetic retinopathy.
Diabetes was established by physician diagnosis, laboratory reports and treatment
history. Patients with significant media opacities that would hinder with OCT signal
and those with pre existing macular pathologies like epiretinal membrane, macular
hole or ARMD changes as well as other causes of macular edema were excluded
from the study. Clearance was obtained from Institutional Ethics Committee.

All cases identified were further divided into three groups. Group | with 61 eyes
having Non proliferative diabetic retinopathy, Group Il consisting of 27 eyes with
Proliferative diabetic retinopathy and Group Il included 66 eyes with clinically
significant macular edema. Diagnosis of CSME was made using slit lamp stereo-
scopic biomicroscopy by an experienced ophthalmologist. Clinically Significant
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Macular Edema was defined as per the Early-Treatment Diabetic Retinopathy Study
(ETDRS) protocol® as presence of retinal thickening or hard exudates associated
with adjacent retinal thickening within 500um of the center of the fovea or zone
of retinal thickening 1 disc diameter or larger, any part of which lies within 1 disc
diameter of the center of the macula. Diabetic Macular Edema was defined on OCT
as central foveal thickness greater than 250um.>*?> OCT scanning was performed
for each eye after pupillary dilatation using tropicamide 1% and phenylephrine
hydrochloride 2.5% eyedrops, by a single ,experienced ophthalmologist.

OCT works on the principle of low coherence interferometry that analyses the
time delay of light reflected from various retinal microstructures located at various
depths and generates a high resolution image. We used a widely available Carl
Zeiss SD-OCT unit in our study.

The Central Foveal Thickness (CFT) considered here was the average thickness of
retina within the central 1 mm area, marked at the point of intersection of six radial
scans, procured using the fast macular thickness map protocol and an automated
value was displayed by the OCT machine using the retinal map analysis function.

Descriptive statistical methods (mean, standard deviation) as well as two sample,
two sided students unpaired ‘t’ test, a statistical package SPSS version 17.0 was
used to do the statistical analysis and p value <0.05 was considered as significant.

Results

The mean age of patients included was 60.70 + 9.20 years and 61.98% were males.
Only 66 eyes were classified as having DME clinically as opposed to 109 eyes by
OCT, leading to a significant sub-estimation of 39.44% eyes.

Fig. 1. The number of patients
classified as DME by Slit lamp
biomicroscopy Vs that by OCT.

Out of these sub-estimated 43 eyes, diagnosed as DME by OCT, 24 (55.81%) had
NPDR and 19 (44.18%) had PDR. The mean macular thickness in the CSME patients
identified by slit lamp biomicroscopy was 399.59+105.31um while those identified
by OCT was 356.58+ 99.32um.
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Fig. 2. As is evident, a much
higher macular thickness is
required to be recognised

as DME by slit lamp
biomicroscopy as opposed to
OCT.

This was found to be statistically significant at p=0.007 ( p<0.05, Cl at 95% ). The
mean central macular thickness in the sub-estimated cases was 290.58 £28.92 um
overall, 290.10+£26.19 pm in the PDR group and 290.95+ 31.46um amongst NPDR
patients.

Discussion

All subjects, in whom retinal thickening or hard exudates were observed at the
macula during slit lamp biomicroscopy, also exhibited a corresponding increase
in macular thickness on OCT. However, there were instances when OCT detected
macular thickening in the absence of any clinically detectable macular edema.

This was perhaps more common when the type of edema was diffuse rather than
focal or when there were no tell-tale hard exudates. We found that the central foveal
thickness had to be substantially greater to be clinically identified as CSME. The
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mean macular thickness in the CSME patients identified by slit lamp biomicroscopy
was 399.59+105.31Tum while those identified by OCT was 356.58+ 99.32um.This
difference was found to be statistically significant with p value <0.05. This led to a
significant sub-estimation of 39.44% eyes by slit lamp biomicroscopy as opposed
to that by OCT.

A similar study conducted by Koleva-Georgieva in 2010, evaluating the role of
OCT in detecting early macular edema in diabetics, shared the same observations.?®

Such cases have been described in the past as sub-clinical DME.?”% The term was
coined by Brown who reported up to 25% of subclinical cases.?” In another study by
Browning, 58 to 90% of cases were found to be sub-estimated.?® Bhavsar and Subra-
maniam reported an interesting observation that a sizeable number of subjects
with subclinical macular edema eventually progressed to CSME as compared to the
control popuation.?®

It has been previously reported that while all three standard methods of slit-
lamp biomicroscopy, fluorescein angiography and OCT have been found to be
complementary for diagnostic purposes, OCT is a more objective and less invasive
technique for follow up of diabetic macular edema.*®

There have been several studies by Udaondo et al.,*' Song et al.,*? Takatsuna et
al*® and Vemala et al.** that have explored the utility of OCT in various dimensions
of macular edema such as comparison with Indirect ophthalmoscopy in diagnosis
of DME, monitoring the efficacy of new innovative treatment for BRVO by following
macular edema with OCT and exploring the various levels of efficacies of intra-
vitreal triamcinolone, bevacizumab and laser photocoagulation as treatment for
DME. However, very little attention has been paid to the new concept of predicting
susceptibility to CSME in patients, early detection of DME in them as well as compar-
ison with the standard subjective methods of evaluation that are still the protocol.

Limitation of our study is lack of records of other parameters due to retrospective
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collection of data. There are many more parameters that can be analysed and their
respective relationship with macular thickness can be explored, like visual acuity,
HbA1C levels, duration of diabetes etc. Also, we didn’t draw comparisons with
healthy subjects or a baseline control group.

In conclusion, we found that OCT was a useful and sensitive technique for
quantitative measurement of retinal thickness in patients with diabetes. Our study
fully supports previous suggestions that early changes in retinal thickness can be
detected by OCT despite normal findings in slit lamp biomicroscopy, thus facili-
tating early detection and timely management of such patients.
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Abstract

Purpose: To assess the long-term refractive outcome of laser in situ keratomileusis (LASIK)
for myopia and myopic astigmatism

Design: An observational, single center, multisurgeon case series

Methods: This study was a follow up study