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ABSTRACT

Purpose: To determine the outcome for Macular Hole surgery at Kikuyu Eye Unit (KEU).

Method: This was a retrospective hospital based case series conducted at Kikuyu Eye Unit. Records of
all patients who underwent macular hole surgery at KEU between January 2008 and July 2013 were
accessed and data related to demography, pre-operative evaluation, surgical details, post-operative follow
up and complications was retrieved. The main outcome measures were hole closure rates, visual outcome
after surgery and complications of macular hole surgery.

Results: A total of 57 eyes of 54 patients who had macular hole surgery were included. The median age
of the patients was 62 years (range 13-82 years) and the female to male ratio was 1.1: 1. Most of the holes
were idiopathic (87.7%) while the rest were traumatic. The patients had a mean duration of symptoms of
13.7 months , SD 15.79 (range 1week-5 years) and the average delay between diagnosis and surgery was
2.4 months, SD 2.15 (range 1week-3 months).The mean hole size was 578 um,SD 230.14 (range 200-
1100um).

46 eyes (80.7%) underwent standard ILM (internal limiting membrane) peeling while 11 eyes (19.3%)
underwent ILM peel with inverted flap technique. All the eyes were followed up for at least 1 month post
operatively with 93% follow up rate at 3 months,63% at 6 months and 36% at 1 year.

94.7% of eyes had anatomical closure, 83% of which were type 1 closures. 68.42% of the eyes had visual
improvement of > 2 Snellen lines, 15.8% had their pre-op vision preserved while vision deteriorated in 3
eyes.

All the holes which failed to close were > 400um in size and of > 6 months duration.

Inverted flap technique had better visual outcome for holes > 400um (p=0.007) and > 6months duration
(p=0.0045) compared to standard ILM peel alone.

Cataract occurred in 44.68% of phakic eyes at a mean of 16 weeks post macular hole surgery. Increase in
IOP was seen in 12.28% of eyes at a mean of 1.2 weeks after surgery. Other complications included
retinal break, localized retinal detachment.

Conclusion: Macular hole surgery was associated with very successful outcomes in a majority of patients
including traumatic holes. The anatomic outcome was better than the visual outcome with 94.7%
achieving anatomic closure compared to 68.42% having visual improvement.

ILM peel with inverted flap technique was associated with better outcomes in older and larger holes
compared to standard ILM peel alone.

The commonest complication post macular hole surgery was cataract followed by increased IOP.



1.0 LITERATURE REVIEW
1.1 INTRODUCTION
1.1.1 DEFINITION

A macular hole is a defect at the fovea with interruption of all retinal layers (except stage 1A and 1B)
from the internal limiting membrane (ILM) up to the Retinal Pigment Epithelium (RPE)."

1.1.2 EPIDEMIOLOGY

Idiopathic macular hole (IMH) is a disease usually presenting in the 6" — 7" decade of life more
commonly in women #*with a reported prevalence of between 0.14% - 0.3% in different populations.**®

Data gathered over 8years in the United Kingdom National Ophthalmology Database study of

vitreoretinal surgery, reported a Female to Male ratio of 2.2:1 with a median age of patients of 70.3
2

years.

A study by Sen P et al found the prevalence of IMH in an Indian population to be 0.17% with a mean age
of 67years,” while a population based study in the USA found a prevalence of 3.3 per 1000 in persons
over 55 years.®

1.1.3 CAUSES OF MACULAR HOLES

Vast majority of macular holes are idiopathic’ occurring in previously normal eyes. Occasionally, they
have been reported secondary to other ocular conditions like high myopia, ocular trauma, proliferative
sickle cell retinopathy, proliferative diabetic retinopathy (PDR) and retinitis pigmentosa ."®*

Case reports also exist of macular hole in patients with macular haemorrhage associated with rupture of
retinal arterial macroaneurysm , atrophic stage of choroidal neovascularisation (CNV) and secondary to
sclopetaria.’**?

Macular holes may also occur following interventions like, vitrectomy, Laser assisted in situ
Keratomileusis(LASIK) and as a rare complication of cataract surgery.***°



1.1.4 PATHOGENESIS AND STAGING.

The pathogenesis and classification of macular hole was first described by Gass J.D and has been refined
over the years.” &%

The pathogenesis of IMH is still not completely understood but with emergence of technology like
Optical Coherence Tomography (OCT) which enable images of precursor lesions and their progression,
possible mechanisms and underlying intraocular processes leading to macular hole formation are being
put forward.

Gass hypothesized that IMHs begin with tangential traction of the prefoveal vitreous cortex, which
results in a foveal dehiscence that progresses from foveolar detachment to a full-thickness IMH.

However, more recent research (using OCT) has allowed better understanding and visualization of the
vitreomacular interface (VMI) and has elucidated that IMHSs are initiated during perifoveal posterior
vitreous detachment (PVD) as a consequence of anteroposterior and dynamic vitreomacular traction
(VMT).

The anterior tractional forces acting at the foveola firstly produce an intrafoveal split, which evolves into
a foveal pseudocyst . The pseudocyst may then become extended, disrupting and separating the outer and
inner retinal layer. Degeneration of the retinal tissue secondary to these tractional forces at the foveola
may facilitate this process. Dehiscence of the foveal cyst creates a full-thickness defect. Complete
detachment of the cyst roof can be observed by the appearance of an operculum within the vitreous gel,
which consists of glial tissue and hyperplastic Muller cells from the inner retinal surface, as well as
components of the outer retina including cone cells in up to 65% of cases.

Recently the International vitreomacular traction study group have described the pathogenesis based on
OCT as a progression from vitreomacular adhesion (VMA) to VMT eventually leading to a full thickness
macular hole (Table 1).

Trauma related macular holes are suggested to be related to the transmission of concussive forces in a
coup contracoup manner, which results in contusion necrosis and immediate rupture of the macula which
is very thin.

It can form due to vitreous traction over the macula secondary to mechanical energy created by vitreous
fluid waves after blunt trauma (whiplash separation of the vitreous from the retina).Holes may be noted
immediately after blunt trauma that causes Berlin’s edema, after a subretinal haemorrhage or after severe
cystoids macular edema (CME).

Usually there is no retinal operculum over the macula in traumatic holes, which implies that there is no
loss of neurosensory foveal retina. The lowering of vision in traumatic macular holes may depend on
degree of associated damage like post contusion retinal necrosis, retinal pigment atrophy, choroidal
rupture or subretinal haemorrhage at the macular area.



Table 1: STAGING OF MACULAR HOLE - * %/

SLIT LAMP EXAM

STAGE 1 a. STAGE 1b. STAGE 2 STAGE 3 STAGE 4
(Impending (Occult (Small/early FTMH) | (FTMH without (FTMH with
Macular Hole) Macular Hole) PVD) PVD)
Flattening of Yellow ring seen | -Central or eccentric -Full thickness Full size
foveal depression | around the fovea. | full thickness hole hole > 400um in (>400m)

associated with a
yellow spot at the
fovea.

<400um in diameter.
-Can be round, oval,
crescenteric or horse-
shoe shaped.
-Posterior vitreous
attached.

diameter.

-Yellow dots may
be seen on base of
the hole.
-Surrounding sub-
retinal fluid and
overlying
operculum may be
visible.

macular hole with
complete PVD as
evidenced by a
Weiss Ring.

OoCT

Foveal pseudocyst
or horizontal
splitting (schisis)
associated with a
vitreous
detachment from
the perifoveal
retina but NOT
from the foveal
centre.

Progression of
pseudocyst to
include a break
in the outer
foveal layer.

-Tractional break in
the roof of the
pseudocyst. -
Posterior hyaloid
remains attached to
foveal centre. -
Pseudooperculum
(condensed vitreous)
may overlie the hole.

-Full thickness
defect at fovea.
-Perifoveal
subretinal fluid
and cystic
changes.
-Operculum may
be seen.
-Vitreofoveal
separation not

Full thickness
defect at fovea
from the ILM till
RPE.

complete.
VISUAL ACUITY 20/20 — 20/60 20/25 — 20/80 20/50 — 20/400 20/200 — 20/800 20/200 — 20/800
NEW (INTL VMT FTMH - VMA FTMH - VMA FTMH - VMA
CLASSIFICATION) present, small or present, medium | release, small,
medium or large medium, large

NB: as per the International Vitreomacular Traction Study Group classification':

VMA:

perifoveal area.
- Persistent vitreous attachment to the macular within a 3mm radius from the centre of the fovea.
- Acute angle between posterior hyaloid and inner retinal surface.
- Absence of changes in foveal contour or retinal morphology.

VMT :

perifoveal area.
- Persistent vitreous attachment to the macular within a 3-mm radius from the centre of the fovea.
- Acute angle between posterior hyaloid and inner retinal surface.
- Presence of changes in foveal contour or retinal morphology (distortion of foveal surface, intraretinal

structural changes such as pseudocyst formation, elevation of fovea from the RPE, or a combination of

any of these three features).
- Absence of full thickness interruption of all retinal layers.

FTMH (full thickness macular hole):
- Small - <250y,
-Medium - 251- 400y,
-Large - > 400p

- Partial vitreous detachment as indicated by elevation of cortical vitreous above the retinal surface in the

- Partial vitreous detachment as indicated by elevation of cortical vitreous above the retinal surface in the




1.1.5 NATURAL HISTORY

Visual acuity in a patient with macular hole usually deteriorates over weeks to months and stabilizes
around 6/60 — 6/240 (20/200 — 20/800), without any intervention.

Up to 50% of stage 1 holes may close spontaneously but in more advanced full thickness holes, closure
and visual improvement without any intervention occurs in a significantly lower proportion.

In a randomized clinical trial to evaluate anatomic and visual benefit of surgery for full thickness macular
holes (FTMH) as compared to observation, Ezra E et al found that 11.5% of holes closed spontaneously
with little or no change in visual acuity in 24months.In contrast, the surgical group had a 80.6% closure
rate with 45% of eyes achieving visual acuity of 20/40 or better.*®

In the Clinical Course of macular holes: Eye Disease Case Control Study, Chew EY et al found 34.4% of
all eyes with a macular hole had an increase in size of the hole without any intervention and 45% of eyes
had a decrease in visual acuity of two or more Snellen lines. They also reported the rate of spontaneous
regression of the macular holes as 8.6% over a 6year follow up period.™

Kim et al reported a progression rate to stage 3 or 4 of 71% for stage 2 macular holes without any
intervention with 12months of follow up.?



1.1.6 DIAGNOSIS AND INVESTIGATIONS

Diagnosis of macular hole is mainly clinical through history and fundus examination, with patients
presenting with loss of central vision and metamorphopsia.

Clinical tests which can be employed in the diagnosis include the Watzke—Allen test (patients report a
split or thinning of the beam) and the Amsler Grid (may show a central pin—cushion distortion).

Imaging Tests

OCT (Optical Coherence Tomography

It allows visualization of the hole in cross—section and 3D and to assess attachment of the vitreous
to the fovea.

OCT is also useful in detecting very early macular holes, guide prognosis for the fellow-eye and
in staging of macular holes.

It can also guide management for example if the macular hole is seen associated with Epiretinal
membranes (ERM) - which can be difficult to determine clinically.

It also helps monitor progress and recovery after surgery.

Fluorescein Angiography (FA)

It is rarely used in the diagnosis of macular holes since the advent of OCT, although it can help
rule out other conditions that may mimic macular holes.



1.2 MANAGEMENT: MACULAR HOLE SURGERY

Macular holes were for a long time considered to be an untreatable condition with very little chance of
spontaneous recovery.

Kelly and Wendel first described and reported macular hole surgery about two decades ago and showed it
was possible to achieve both anatomic closure and improve visual function.?* Since then vitrectomy for
macular holes has become a widely performed and one of the most successful vitreoretinal surgeries.

The Vitrectomy for Macular Hole Study(VMHS), which was conducted early in the development of
macular hole surgery, demonstrated that surgery for stage 3 and 4 holes was very effective in closing the
defect and modestly improving visual function ,while stage 2 holes which underwent surgery were less
likely to progress as compared to those without any intervention.??

Other clinical trials and studies have also shown surgery for macular holes is safe with significantly high
anatomic closure rates of between 80% - 95% for stage 2 or worse holes, with eyes even achieving
Snellen acuity of 20/40 or greater, as opposed to spontaneous closure rates of only about 5% - 11% in the
observation only group.'®*%

Surgical management is indicated for stage 2 or worse holes but is not recommended for stage 1 macular
holes which are best managed conservatively.? %

With a few variations in some aspects of the surgery, the basic surgical technique for macular hole
surgery is the same. It includes:

e Standard 3 port pars plana vitrectomy

e Removal of perimacular traction which may include ILM peeling with or without assistance of a
dye - ILM peeling has been advocated lately as a major determinant of outcome of macular hole
surgery.”?

The dyes which can be used to stain the ILM include Indocyanine Green (ICG), Trypan Blue,
Triamcinolone acetrate (TA), and Brilliant Blue G (BBG).

o Fluid gas exchange (FGE)
¢ Internal tamponade with air, gas or oil - The gases which can be used are C,F¢, CsFs
(Perfluoropropare) and SFs (Sulfurhexafluoride).



1.2.1 Modified Techniques for Macular Hole Surgery.

Although overall macular hole closure rates at present are more than 90%, larger holes have less
favorable outcomes after one surgery and have higher re-opening rates compared to smaller holes.
Therefore modified techniques of hole closure surgeries for larger holes are being developed.

Inverted ILM flap technique — this is a technique whereby instead of completely removing the
ILM, a remnant which is attached to the margins of the macula hole is left in place. This ILM
remnant is then inverted to cover the macula hole.

This method has shown to improve both the anatomic and functional outcomes of macular hole
surgery especially for holes larger than 400um in size and holes in highly myopic eyes.?” %

In a study by Michalewska Z et al, this technique was found to give closure rates of 98% and
better post—operative visual acuity then the standard vitrectomy technique (closure rates of 88%)
for holes larger than 400pum.*’

Perifoveal radial relaxing incisions — this technique done in stage IV macular holes that had
remained open after ILM peeling vitrectomy, produced closure rates in all cases with the second
procedure while also improving functional outcome in a study by Reis R et al.?

Alpatov S et al reported a technique whereby PPV was combined with mechanically joining the

hole edges with forceps and gently pressing them together followed by tamponade. This method
was used for stage 3 and 4 macular holes and gave comparable functional and anatomic results ,

but had a higher incidence of retinal pigment epitheliopathy.*



1.3 OUTCOMES OF MACULAR HOLE SURGERY
1.3.1 Anatomic Outcome.

Successful anatomic outcome post macular hole surgery can be defined and assessed either clinically or
with the use of OCT.

Clinically successful anatomic outcome is defined as disappearance of the defect at the macula and also
the cuff of subretinal fluid that surrounds it.

Using OCT, it is defined as re-approximation of retinal tissue at the fovea covering the full thickness
defect.

Anatomic closure can be determined at about 3 — 4 weeks post surgery (when the gas bubble resolves
fully)."” Kelly and Wendel were the first to demonstrate successful macular hole closure and reported a
58% closure rate.?! In their subsequent series they achieved a closure rate of 73%.% Since then advances
in surgical techniques has led to more successful anatomic outcomes and studies have shown closure rates
of between 80% - 100%.* %%

In the Morfields Macular Hole Study Group Report of a randomized clinical trial over 2years, they
showed a 80.6% rate of macula hole closure in patients undergoing surgery, compared with only 11.5%
spontaneous closures in the observation group.™®

A meta—analysis on 1654 eyes treated for full thickness macular hole using different techniques by Mester
V et al, reported that 87.5% of eyes achieved anatomical closure.”®

In a large study, Hager A et al also showed that surgery was able to successfully close 92.2% of macular
holes.**

The anatomic closure rate depends on a number of factors like hole duration, pre-operative hole size and
surgical technique used.

1.3.1.1 Types of Hole Closures.

The most commonly used classification of successful macular hole closure type was described by Kang
SW et al.*® They described 2 patterns of hole closure based on OCT:

i.  Type 1 closure — closed without any foveal neurosensory defect (complete sealing of the
macular hole without bare RPE).

ii.  Type 2 closure — closed with a persisting foveal neurosensory retinal defect, although the
whole rim of the macula hole is attached to the underlying RPE with flattening of the cuff
of subretinal fluid (incomplete sealing of the macular hole with bare RPE).

61.3% of patients were noted to have type 1 closure while 38.7% had type 2 closures in their study.

They also found that larger pre—operative macular hole size and longer duration of symptoms was
associated with type 2 closure.



Recurrence of macular hole also occurred more commonly in the type 2 closure group.
Visual improvement was more marked in the type 1 closure group than type 2.

Other authors have also described hole closure types based on ophthalmoscopic, biomicroscopic or OCT
examination.

Tomambe et al *® classified the anatomical hole closure based on ophthalmoscopic or biomicroscopic
examination into 3 types:

o Elevated / open
o Flat/ open
o Flat/ closed

Flat / closed holes had better visual prognosis than the other types.
Imai et al *" also categorized successfully repaired macular holes using OCT in to 3 types:

¢ U type (normal foveal contour)
e V type (steep foveal contour)
o W type (foveal defect of neurosensory retina)

The U and V pattern may be equated to type 1 and W pattern to type 2 closure type in Kang’s
classification.

1.3.2 Functional (Visual) Outcome.

Most literature define successful visual outcome as improvement in post- operative visual acuity of at
least 2 or more Snellen lines (> 0.3 log MAR) over the pre—operative visual acuity.

Kelly and Wendel reported a 42% visual acuity improvement of 2 or more Snellen lines in their pilot
study.?

Subsequent studies and refinements in surgical techniques have reported significant improvement in
visual acuity with a large percentage of patients achieving Snellen acuity of 20/40 or greater, although
anatomic success has been noted to be even better than visual outcome in most studies.*® 3%

The VMHS in a prospective randomized controlled series showed significant visual improvement in
surgically treated eyes compared to observed eyes,”® %

A review of over 400 citations of macular hole surgeries by the American Academy of Ophthalmology
(AAO) showed that post- operative vision of 20/40 or better was achieved in 22% - 49% of patients.?*

Data extracted over 8years for eyes undergoing macular hole surgery in participating centers in the United
Kingdom National Ophthalmology Database Study of macular hole, which included 1078 eyes showed
that 57.8% of eyes improved by 2 or more Snellen lines. They also reported better improvement in eyes
undergoing ILM peel and eyes with worse presenting visual acuity.’



A number of factors affect post operative visual outcome in macular hole surgery just as they affect the
anatomic outcomes. These include the pre—operative hole size, surgical technique used, pre — operative
visual acuity and occurrence of post—operative complications.® 3 %

The improvement in vision after successful macular hole surgery has been reported to be continuous and a
long—standing process, with improvement reported from 6months to even 2years thereafter.*

Even with modest improvements in vision post macular hole surgery, patients report marked
improvement in a number of daily life activities and quality of life.*"

1.3.3 Outcome Related to Pre-Operative Hole Size.

The pre-operative diameter of the macular hole may be a prognostic factor for post-operative visual and
anatomical outcomes of macular hole surgery.

Studies have shown that macular holes smaller than 400um have a higher surgical success rate, ¥ %

although some authors have found that hole diameter is not a predictive factor in outcome of macular hole
surgery.?**

Pre-operative hole diameters of more than 400um have also been shown to have reduced first surgery
closure and have higher rates of late re-opening and other complications.®*

In a study by Ullrich S et al the diameter of macular hole pre-operatively was not related to the duration
of symptoms, therefore larger hole were not necessarily older than smaller holes.*®

The surgical technique used may also be influenced by the pre- operative hole size. ILM peeling does not
seem to be as useful in macular holes < 400um as in holes larger than 400pum diameter.** Also, face-
down positioning may improve the closure rate of macular holes larger than 400pum.*

The inverted ILM flap technique has been seen to improve both functional and anatomic outcomes for
macular holes with diameter more than 400pm.?’

In the study by Kang SW et al, the type of hole closure was influenced by pre- operative hole diameter.
Type 2 closure was more commonly seen in larger holes.*

1.3.4 Outcome Related to Symptom Duration.

Surgery for macular hole has been shown to have a better prognosis in holes with symptom duration of
less than 6 months, ***** although some studies have demonstrated no relation between symptom
duration and outcome of macular hole surgery.?**’

Jaycock PD et al found a closure rate of 94% in patients undergoing surgery within 1 year of onset of
symptoms and 47.4% in patients who waited 1 year or longer.*®
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1.3.5 Complications of Macular Hole Surgery.
Like any other surgery, macular hole surgery is not without complications.

A frequent complication of macular hole surgery is cataract formation.” 2* It has been reported in as many
as 75% of patients undergoing macular hole surgery.?*

Progression of cataract post macular hole surgery is faster in non prone positioning after surgery. Authors
therefore advocate for combined phacovitrectomy for phakic patients to allow less stringent positioning
requirements.*®

The VMHS reported 41% patients had posterior segment complications.*’ Hotta K et al found posterior
segment complications in 38% of patients who underwent vitrectomy for stage 111 or IV IMH.* Data
extracted over 8years for eyes undergoing macula hole surgery in the United Kingdom National
Ophthalmology Database Study of vitreoretinal surgery reported one or more intra operative
complications occurring in 12.4% of patients.’

Posterior segment complications which occur post macular hole surgery include:

e RPE changes (most frequently due to ICG toxicity, intra operative light toxicity or
excessive drying secondary to air infusion). It has been reported in up to 33% of patients
undergoing IMH surgery.***°

¢ Retinal tears and retinal detachments (RD).

e Peripheral visual field loss®® **— mostly due to ICG toxicity or mechanical iatrogenic
injury to the nerve fibre layer.

e Intra operative hole enlargemen
e Late re-opening of a successfully closed macular hole.**** This was seen to occur only in
macular holes that were 400pum or larger pre-operatively in a study by Ip MS et al.*®
Bhatnagar P et al also found that cataract extraction after successful surgery for macular

hole , especially when complicated by CMO increases the risk of macular hole re-
opening.>*

e Endophthalmitis — reported in about 1% of patients.

49-51

24,49,51

Other less common complications which have been observed in macular hole surgery patients include
CMO, CNV.*

Glaucoma and increased intra ocular pressure (IOP) is another significant complication of macular hole
surgery. In most cases it is transient and was seen to occur mostly within the 1% post-operative week by
Chen CJ in about 52% of patients undergoing macular hole surgery.”®
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2.0 STUDY RATIONALE

Macular hole surgery has been carried out in Kenya for over a decade now. No study has yet been done in
Kenya to evaluate the outcome of macular hole surgeries.

This study will therefore form a baseline for comparison with future audits.

It will also help to determine whether macular hole surgery has beneficial outcome in our setup. This is
important because macular hole surgery is expensive and we still have limited specialists and centers
carrying out this procedure.

12



3.0 OBJECTIVES

3.1 MAIN OBJECTIVE

To determine the outcome of surgery for macular holes at KEU.
3.2 SPECIFIC OBJECTIVES

To determine the anatomical outcome of macular hole surgery.
To determine the functional (visual) outcome of macular hole surgery.

il A

To describe the complications of macular hole surgery.

To determine the factors influencing outcome of macular hole surgery.

13



4.0 METHODOLOGY
4.1 STUDY DESIGN
A retrospective hospital based case series.

4.2 STUDY LOCATION

Kikuyu Eye Unit which is a part of a larger Presbyterian Church of East Africa (P.C.E.A) Kikuyu
Hospital located about 30km from Nairobi city. It is a busy eye unit catering for about 3000-4000 patients
in a month mainly from central Kenya and Nairobi. It also serves as one of the few referral centres in the

country for vitreoretinal surgeries.

Figure 1: LOCATION OF KEU, ITS ENVIRON AND ROUTE FROM NAIROBI.
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4.3 STUDY POPULATION

All patients with macular holes who underwent macular hole surgery at KEU between January 2004 and
July 2013.

4.4EXCLUSION CRITERIA

e Missing or incomplete records

e Less than 1 month follow up

e Macular hole secondary to or associated with retinal detachment.

e Macular hole surgery done together with cataract surgery.

e Any other ocular disease affecting the macula — ARMD, CMO, clinically significant macular
edema(CSME), Angioid streaks with foveal involment, Central serous chorioretinopathy,
hypotony maculopathy.

45 STUDY PERIOD

Figure 2: OUTLINE OF STAGES IN PREPARATION OF DISSERTATION.
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Results presentation and Submission of F
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4.6 STUDY MATERIALS
* Theatre lists from KEU.
+ Patients files from the records department at KEU.
»  Self structured questionnaire.
»  Excel data entry sheet.
PERSONNEL.
*  Principal investigator.
» Theatre records in-charge at KEU.
*  Records clerk at KEU.

e Statistician

4.7 DATA COLLECTION AND ANALYSIS

All theatre lists between January 2004 and July 2013 were retrieved from the theatre records. The In-
Patient number (I.P.NO.), Name of patient, age, diagnosis and date of surgery of all patients who had
macular hole surgery were compiled and their files retrieved from the records department with the help of
the hospital records clerk.

Data from the files including demographic details, pre-op evaluation, surgical details and post-op findings
of patients who had at least 1 month follow-up was entered into a structured questionnaire (Appendix 11)
by the principal investigator.

Data was then entered in Microsoft Access Database and cleaned for errors, missing entries and duplicate
entries to ensure high quality data. The data was analyzed using SPSS version 17.0 and the findings
summarized and presented in form of graphs and tables. The confidence level was taken as 95%

(P <0.05).

16



4.8 STUDY LIMITATIONS

- This being a study with a small sample size, even the few missing records may have been significant in
the final analysis.

- OCT was used only in a small percentage of patients to assess macular holes and also outcome of
surgery. Clinical assessment which was employed in most of the cases is unfortunately a subjective
method and is dependent on the clinicians evaluation.

4.9 ETHICAL CONSIDERATIONS

Ethical approval was obtained from the KNH/UON Ethics and Research Committee (KNH/UON-ERC).
Permission was also obtained from P.C.E.A Kikuyu Hospital to undertake the study.

Patients’ confidentiality was strictly observed by coding patient’s names and using these codes instead of
names for reference, analysis and presentation of the findings of this study.

The information and the questionnaire was only accessible to the investigators and the statisticians.
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9.0 RESULTS

Figure 3: Study flowchart

69 Macular hole
surgeries performed

12 patients excluded:

e 5 missing records

e 3 patients had RD with macular hole

e 1 patient had < 1 month follow up

e 3 patients had Cataract surgery with
macular hole surgery

57 eyes of 54 patients
included in study
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Figure 4: AGE OF PRESENTATION n=57

14

12
2 10
2
w
E 8
[-%
o 6
2 4 , ,

gy o [N EPT

0

10-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90
AGE
H male Hfemale

Female (n= 30) to male (n=27) ratio was 1.1: 1.0 and there was no statistical difference in sex
(p-value=0.6917)

Median age of presentation was 62 years, range 13-82 years, mean age: 59.63 years, SD: 12.60.
Mean age for male was 56.44 years, SD: 16.33.
Mean age for female was 62.5 years, SD: 7.04.

The difference in the mean age for males and females was not statistically significant, p= 0.0697.



Figure 5: LATERALITY n=54

M unilateral
M bilateral
6 patients had bilateral macular holes.
Figure 6: CAUSE OF MACULAR HOLE n=57
B IDIOPATHIC
B TRAUMATIC

Majority of the holes were idiopathic in nature.
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Figure 7: DURATION OF SYMPTOMS

W < 6months

H > 6months

Mean duration of symptoms was 13.7 months, SD:15.79, median:9 months, range 1 week - 5 years.

Figure 8: PRE-OP BCVA IN AFFECTED EYE n=57
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All the eyes had pre —operative vision worse than 6/36 with majority between 6/36 and 6/60



Figure 9: SIZE OF MACULAR HOLE n=57
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Mean size was 578.44um, SD: 230.14, median: 500 pm, range (200-1100) um

Figure 10: MACULAR HOLE ASSESSMENT METHOD USED n=57
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Table 2: OTHER CO-EXISTING OCULAR FINDINGS (n =57)

OCULAR FINDING NO. OF EYES %
Diabetic Retinopathy 3 5.3
Glaucoma 2 3.5
Pseudophakia 9 15.8
Optic Atrophy 1 1.8
Lattice Degeneration 1 1.8
Corneal Scar 1 1.8
Aphakia 1 1.8
None 43 75.4

NB: some patients had multiple co-existing ocular findings.

Figure 11: DELAY BETWEEN DIAGNOSIS AND SURGERY n=57
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The mean time between diagnosis and surgery was 2.36 months, SD:2.15, median:2 months,

range 1 week-1 year.
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Table 3: SURGICAL TECHNIQUE

TYPE OF SURGERY (n =57)

e ILM Peel only

o ILM peel with inverted flap
TAMPONADE AGENT (n =57)

(] SFG
L] C3Fg

OTHER INTRA OP PROCEDURES (n = 57)

e Endolaser
o Cryopexy
e None

NO. OF PATIENTS

%

46
11

50
07

05
02
50

80.7
19.3

87.7
12.3

8.8
3.5
87.7

Table 4: INTRA —-OP COMPLICATIONS n=57

COMPLICATION

NO. OF EYES(%)

e Small retinal break / Horse
shoe tear

e Retinal detachment

e Lenstouch

e None

4(7.0)

1(1.8)
1(1.8)
51(89.4)
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Figure 12: FOLLOW UP PERIOD n=57
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All the eyes had at least 1 month post operative follow up and 93% were also seen at 3 months after
which the follow up reduced to 63% at 6 months and 36% at 1 year. Only 4 patients had a follow up of
more than 2 years.



ANATOMIC OUTCOME

Figure 13: Anatomic Outcome n=57

H hole closed

H non closure

Majority of the holes operated on closed successfully (hole closure was assessed using OCT in 1/3 of the

eyes, the rest had clinical assessment).

Figure 14: TYPE OF HOLE CLOSURE n=54

ETYPE1
ETYPE 2

Most holes with anatomic closure had Type 1 closure.
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VISUAL OUTCOME

Figure 15: VISUAL OUTCOME AT DIFFERENT PERIODS POST OP.
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Most patients had the same vision at 1 month as pre-operatively, though 36% already had improvement at
1 month. At 3 months majority had improvement in vision.

Vision at 6 months was slightly lower in patients compared to at 3 months.

Only 21 eyes (36.8%) were followed up at 1 year and majority had vision improvement > 2 lines. None of
the eyes which were followed up for 1 year had worsened vision.

Only 4 patients were on follow up at 2 years, 3 of whom had vision improvement > 2 lines and 1 had the
same vision as preoperatively
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Figure 16: VISUAL OUTCOME AT LAST FOLLOW UP VISIT n=57

68.4%

70.0%

60.0%

50.0%

40.0%

30.0% 15.8%

10.5%
20.0% 5.3%

PERCENTAGE OF EYES

10.0%

0.0%

>2 lines 1line Same Worse

VISUAL IMPROVEMENT

Mean follow up of patients was 8.12 months and 78.9% of the eyes had some improvement in vision
with 68.4% having improvement of > 2 lines.

Table 5: OUTCOME OF SURGERY DEPENDING ON CAUSE OF THE MACULA HOLE

Outcome Idiopathic Traumatic
n=50 n=7

Visual Outcome
Improvement 39 (78%) 6 (85.7%)
No improvement 11 (22%) 1(14.3%)

Hole closure (n=57)
Closed 48 (96%) 6 (85.7%)
Non closure 2 (4%) 1 (14.3%)

Type of hole closure*
Type 1 40 (83.3%) 5(83.3%)
Type 2 8 (16.7%) 1 (16.7%)

*two of the idiopathic holes and one of the traumatic holes did not close so N for type of closure for
idiopathic holes was n=48 and for traumatic holes was n=6.



Table 6: ASSOCIATION BETWEEN SYMPTOM DURATION AND OUTCOME OF MACULAR

HOLE SURGERY.
Variable <6months >6months OR (95% ClI)
n=26 n=31

Visual Outcome (n=57)

Improvement (45) 22 23

No improvement (12) 4 8 1.91 (0.50 — 7.24)
Hole closure (n=57)

Closed (54) 25 29

Non closure (3) 1 2 1.72 (0.15-20.17)
Type of hole closure (n=54)*

Type 1 (45) 21 24

Type 2 (9) 4 5 1.09 (0.26 - 4.68)

*n=54 for type of hole closure as 3 holes did not close.

The OR suggests visual improvement, hole closure and type 1 closure was more likely in eyes with

symptom duration of < 6months than in eyes with symptoms of > 6 months, but the Cl is very wide and
includes 1,therefore there may not be a statistically significant association.
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Table 7: ASSOCIATION BETWEEN HOLE SIZE AND OUTCOME OF MACULAR HOLE

SURGERY.
Variable <400 pm >400 pm OR (95% CI)
n=20 n=37

Visual Outcome (n=57)

Improvement (45) 17 28

No improvement (12) 3 9 1.82 (0.43-7.67)
Hole closure (n=57)

Closed (54) 20 34

Non closure (3) 0 3 -
Type of hole closure (n=54)*

Type 1 (45) 18 27

Type 2 (9) 2 7 2.33(0.42 - 12.94)

*n=54 for type of hole closure as 3 holes did not close.

The OR suggests visual improvement and type 1 closure was more likely in eyes with hole size of <400
um than in eyes with holes of > 400um,but the CI is very wide and includes 1,therefore there may not be

a statistically significant association.

All the 3 eyes which had non closure had holes larger than 400um; although OR could not be calculated
to determine association between pre-operative hole size and anatomic outcome as 0 eyes < 400 um had

non - closure.
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OUTCOME OF MACULAR HOLE SURGERY vs TYPE OF SURGICAL TECHNIQUE

Table 8: For LARGE macular holes (> 400pm) n=37

SURGICAL TECHNIQUE HOLE CLOSED VISION IMPROVED
ILM PEEL 25/28 (89.3%) 14128 (50%)
INVERTED FLAP 9/9 (100%) 9/9 (100%)
p = 0.306 p = 0.0071

Inverted flap technique had better visual outcome for holes > 400um (p=0.007), but there was no
statistically significant difference in the hole closure between the 2 surgical techniques (p=0.306) .

Table 9: For OLDER Macular Holes (> 6months duration) n=33

SURGICAL TECHNIQUE HOLE CLOSED VISION IMPROVED
ILM PEEL 22124 (91.7%) 11/24 (45.8%)
INVERTED FLAP 9/9 (100%) 9/9 (100%)
p = 0.3252 p = 0.0045

Inverted flap technique had better visual outcome for holes of > 6months duration (p=0.0045), but there
was no statistically significant difference in the hole closure between the 2 surgical techniques (p=0.3252)
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Figure 17: POST OPERATIVE COMPLICATIONS.
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*The cataract rate was actually much higher as 9 eyes out of 57 were already pseudophakic pre-op and 1
eye was aphakic. Therefore 21/47 (44.7%) developed cataract post-operatively.

Mean time post-op when these complications occurred:

Cataract (n=21) — Mean: 16 weeks, SD: 10.93, Median: 12 weeks, range (4 -52) weeks

High IOP (n=7) — Mean: 1.2 weeks, SD: 1.31, Median: 1 week, range 1day-4weeks

RD (n=2) — Mean: 10 weeks, SD: 2.83, Median: 10weeks, range 8-12 weeks

Table 10: FURTHER INTERVENTIONS REQUIRED.

INTERVENTION

NO.OF EYES (%)

Cataract Surgery (n=47)
Medical management of High IOP. (n=57)
Gas Tapping (n=57)

Laser (n=57)

15 (31.9)
7 (12.3)
2 (3.5)

2 (3.5)
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6.0 DISCUSSION
Demographics.

Most of the macular holes in our study were idiopathic (87.7%) while the rest were traumatic (12.3%).
Aabery TM found that the most common cause of macular holes was idiopathic.” One of the reasons why
macular holes secondary to other causes were not found in this study may be because only eyes which are
expected to have a positive outcome are operated on and patients with other severe ocular diseases
leading to macular holes may have been advised against surgery. Also patients who had other ocular
pathologies like retinal detachment with macular holes which required a different type of surgery as
opposed to the conventional macular hole surgery were excluded in this study.

The mean age of presentation of the patients with idiopathic macular holes was 63.14 years, while the
patients with traumatic holes presented at a much younger age (mean of 34.57 years).The overall female
to male ratio was 1.1:1, but if the traumatic holes (which all occurred in males) are excluded, then the
female to male ratio increases to 1.5:1. This was in keeping with studies which have shown that idiopathic
macular holes usually present in the 6™ — 7" decade of life and are more common in women.?® The
female to male ratio was lower than other studies like the United Kingdom National Ophthalmology
Database Study of vitreoretinal surgery, which reported a female to male ratio of 2.2:1. This may be due
to the fact that in this study only the patients who underwent surgery were considered and this may be
affected by the different health seeking behaviors between males and females in the region. This may also
have been due to the small sample size in our study. The United Kingdom National Ophthalmology
Database Study of Vitreoretinal Surgery included 1078 eyes.

Few patients were found to have other co-existing ocular conditions. Out of 57 eyes included in this
study, 3 had Diabetic retinopathy (1 mild NPDR, 2 stable PDR), 2 had glaucoma (both had well
controlled IOP pre-operatively) while 1 each had disc pallour, lattice degeneration and corneal scar pre
operatively. 9 eyes (15.8%) were pseudophakic prior to the macular hole surgery while 1 was aphakic
secondary to trauma.

The patients presented with a mean duration of symptoms of 13.7 months (median 9 months) with almost
60% of the patients presenting more than 6 months after onset of symptoms. The mean duration of
symptoms was even higher for idiopathic holes considering the traumatic holes presented much earlier.
This was quite a long duration as it has been seen in several studies that holes of more than 6months
duration have poorer prognosis.*® Also most patients had a delay between the time of diagnosis to date of
surgery, the mean time being 2.4 months (range 1 week - 3months). This further increased the duration of
the symptoms. However, many patients with idiopathic macular holes may not remember exactly the
onset of symptoms, especially in elderly patients with a healthy contralateral eye.
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The average size of the macular holes was found to be 578um (range 200 - 1100) .Only 1/3 of the holes
were assessed using OCT and most of the patients who had an OCT were seen between 2011 and 2013.
This is due to the fact that OCT was not common and therefore not affordable to most of the patients, but
has over the years become more readily available and cheaper and therefore more patients are now being
more objectively assessed using OCT.

Surgical Technique

Most of the eyes in our study underwent PPV with conventional ILM peeling, while Inverted ILM flap
technique was mainly considered for eyes with large, old holes.

The tamponade agent used in majority of the eyes was SFe. SFs Was preferred in our cases as it has a
faster reabsorption rate than CsFs .Therefore, patients would have faster visual recovery post surgery and
would require fewer days of post operative face down positioning. CsFg was used mainly for patients who
needed longer tamponade due to other co-existing problems like diabetic retinopathy with traction on the
macular hole.

Kim SS et al found that using SFe and CsFs for IMH surgery yielded similar anatomic, visual outcomes
and rates of cataract formation at 6 months, but CsFs caused a larger myopic shift®® while Jackson TL et
al in the United Kingdom National Ophthalmology Database Study of vitreoretinal surgery reported no
difference in the visual outcomes whether C,Fs, CsFs, SFs Or air was used.?

Silicone Oil can also be used for tamponade in macular hole surgery but studies have found that the final
visual outcomes with silicone oil may not be as good as with gas tamponade *”*%. This may be related to
toxicity of the oil to the RPE. Also it requires a second operation to remove the oil. However, it has the
advantage that it does not require face—down positioning post—operatively and this is very important in
patients with diseases like arthritis or in patients with altitude restrictions.

Also in our cases, a lower concentration of SFe was used (18-20%) and yet the majority of the eyes had
very good anatomic and visual outcome. Using higher concentrations may therefore be unnecessary and
have no added benefit in terms of final outcome of surgery.

Intra operative endolaser and cryopexy was done for four eyes which developed intra operative retinal
tears and one which developed a localized retinal detachment.
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Anatomic Outcome.

Out of the 57 eyes which were operated, 54 (94.7%) had anatomical closure with 83% of these being
Typel closures. This was comparable to a study by Hager A et al** in which they found a 92.2% closure
rate and also other studies which have shown successful anatomic closures of between 80% - 100%.* %3

All the eyes which had non closure had symptoms of more than 6months and were more than 400um in
size. Ullrich S et al who looked at macular hole size as a prognostic factor found that preoperative hole
diameters of more than 400pum have shown reduced first surgery closure.® Ip MS et al also reported a
higher success rate with holes less than 400um **although Mester et al reported that the hole size had no
influence on the outcome of macular hole surgery.“® Studies have also shown better prognosis in holes of
less than 6months duration.®" *°

Both idiopathic and traumatic holes had statistically similar closure rates although the traumatic holes in
our study were very few. Two of the holes which failed to close were idiopathic while one was traumatic.

There was a trend towards association between Typel closure and symptoms duration of less than
6months and hole size <400um, but this did not reach statistical significance. This may have been due to
the small number of patients in our study. Kang SW et al * described Typel and Type2 closures and
found that smaller pre-operative hole size and shorter duration of symptoms was associated with Typel
closure.

Functional (Visual) Outcome.

39 eyes (68.42%) had a visual improvement of >2 Snellen lines at the last follow up visit. 9 eyes (15.8%)
had their vision preserved (no change from the pre-operative vision), while 3eyes had worse vision than
the pre-operative BCVA.

At 1 month post — op, only 21% (12/57) of eyes had improvement of >2 lines, this increased to 41.5%
(22/57) at 3months, 50% (18/36) at 6months and 80.9% (17/21) at 1 year follow up. This could be
explained by the fact that at 1 month some of the patients may still have had some unabsorbed gas in their
eyes and also improvement in vision after successful macular hole surgery has been reported to be
continuous and a long-standing process with improvement reported from 6months to even 2years after
surgery.*

The steep increases in percentage with improvement between 6months and 1lyear could also be
contributed to the fact that most patients who developed cataract post macular hole surgery had cataract
surgery during this period and also may be due to the low number of patients who had follow up beyond
6months.
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There was a trend towards association between symptoms of < 6months and hole size <400um and visual
improvement as suggested by the OR (3.03 and 2.43 respectively) but this did not reach statistical
significance. This was most likely due to the small sample size in our study. Studies have shown that
shorter duration of symptoms and smaller pre — operative hole size are a good prognostic factor for
improvement in vision post macular hole surgery **2"*® though some authors have reported the hole

diameter and duration of symptoms did not correlate significantly with post operative visual outcome.?*>®

In our study we also found that traumatic macular holes (which traditionally were not operated on because
it was thought there would be no visual improvement) had significant improvement in vision with 86% of
the eyes with traumatic holes achieving improvement in vision with 71% having improvement more than
3 Snellen lines. The improvement in vision in traumatic holes may be related to the pathogenesis of
traumatic holes which involves concussive forces in a coup contracoup manner causing immediate
rupture at the thin foveola. Therefore there is usually no retinal opercula over the macula hole as seen in
idiopathic holes which implies that there is minimal loss of neurosensory foveal retina. Thus, release of
the tangential traction exerted by the posterior hyaloids allows good approximation of the hole edges with
restoration of the foveal retina near its original position with no or a small residual defect allowing the
glial tissue to connect the hole edges completely.

It was also noted that in our study, patients with traumatic holes presented much earlier than those with
idiopathic holes and therefore the hole could be closed before significant degeneration of photoreceptors
occurs. This early presentation of patients with traumatic holes is usually because the patient notices an
abrupt loss of visual acuity after the trauma or because of other concurrent injuries. Also the mean age of
patients with traumatic holes was much younger (34.6 years) which may allow better healing processes.

Outcome Related To Surgical Technique.

For holes larger than 400um, inverted flap had a 100% closure compared to 89.3% closure rate for ILM
peel only and visual improvement of >2 lines was noted for all large holes which underwent inverted flap
compared to only 50% in ILM peel only.

Inverted flap technique was also seen to be more beneficial than ILM peel alone for older holes (holes
older than 6 months duration). 100% had vision improvement with inverted flap compared to only 45.8%
with ILM peel alone. While anatomic hole closure was statistically similar with both methods it was
achieved in 100% of eyes with old holes undergoing inverted flap technique compared to 91.7% with
ILM peel alone.

These findings were similar to a study done by Michalewska Z et al, in which they showed that inverted
flap technique gave closure rates of 98% and better post operative visual acuity then standard ILM peel
for holes larger than 400pum.*’

The success of inverted flap technique has been described by histopathologic findings which have shown
that the ILM serves as a scaffold for gliosis, it enables glial cell proliferation which fills up the macular
hole defect and the photoreceptor cells follow this gliosis and reapproximate over the foveal defect over
time. This leads to normalization of the foveal contour and visual improvement.
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Complications.

Overall 36 eyes (63.16%) developed post — operative complications, the most common complication
being cataract formation, which occurred in 21 out of 47 patients (44.68%). 9 eyes out of the 57 operated
were pseudophakic by the time they underwent macular hole surgery while 1 eye was aphakic secondary
to trauma. Cataract formation has been seen as a frequent complication of macular hole surgery in many
studies,? ?* even as much as 75% of patients in a review of over 400 citations on macular hole surgery by
Benson WE et al.?* In our study15 eyes out of 21 (76%) who developed cataract underwent cataract
surgery by the time of their last follow up visit.

The next common complication was high IOP (12.28%). The mean duration at which the patients
developed high I0OP was 1.2 weeks post surgery (range 1day — 4weeks). In a study done by Chen CJ, they
found increased intra ocular pressure post macular hole surgery was transient in most cases and was seen
to occur mostly within the 1% post — operative week.> All the spikes in IOP (except 2) in our study were
transient and successfully controlled by medical management. Two patients had developed high IOP due
to expansion of the gas in the eye secondary to travelling to high altitude areas immediately after the
operation. Both of these underwent gas tapping to decrease the I0P but unfortunately vision could not be
salvaged in both these eyes. Ferrini W et al® reported 2 cases of patients who underwent PPV and SF
tamponade for retinal detachments and developed expansion of gas in the eye on travelling to an area
600m higher than where they were operated on within the first post operative week. Fang et al®* have also
reported a case of a patient who underwent PPV with gas tamponade for a retinal detachment and then
travelled to an altitude of 6210 feet and developed expansion of the gas in the eye leading to central
retinal artery occlusion (CRAO).

Few complications like retinal detachment and breaks were seen in this study and this may be attributed
to the surgical technique whereby PVD was induced only upto or just beyong the arcades, the rest of the
vitreous detachment was natural or by hydrodissection . Inducing a PVD all the way beyond the equator
actually leads to higher frequency of retinal breaks and detachments.

We did not have any eyes develop RPE alterations. This may be attributed to lower dye exposure time
during surgery (less than one minute) and actively removing the dye from the macula hole. Interestingly,
we did not even see dye toxicity in patients undergoing inverted flap technique whereby the ILM with the
stain is left in the macula hole. Therefore dye toxicity may not be a significant factor affecting outcome of
macular hole surgery, although this needs to be confirmed by larger studies employing

electroretinograms (ERG).
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7.0 CONCLUSIONS

1.

Most patients had successful anatomical closure post macular hole surgery and majority of these

had Type 1 closure.

More than two-thirds of the eyes achieved improvement in vision of > 2 lines post macular hole
surgery.

All the holes which failed to close were >400 um in size.

Inverted flap technique compared to conventional ILM peel alone was associated with better
outcome especially in terms of vision improvement in older and larger holes.

The most common complication post macular hole surgery was cataract formation, followed by
high 10P.

Good outcomes were achieved even for traumatic macular holes.
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8.0 RECOMMENDATION

Consider surgery for all macular holes regardless of size, duration and cause as good anatomic and
functional outcomes occur in most patients including large, old and traumatic holes; although there
was a trend towards better outcomes with holes < 400um in size and < 6 month symptom duration.

Consider inverted flap technique for larger and older holes as this technique was associated with
better outcomes compared to standard ILM peel alone for these holes.

Inform patients not to travel to high altitude areas when gas is inserted in the eye as this will cause
expansion and may cause complete loss of vision due to absolute glaucoma.

Carry out a study on risks versus benefit of combined cataract and macular hole surgery in our
setup as many patients in our study developed cataract post macular hole surgery within a few

months.

We also recommend a much larger study preferably prospective and with use of OCT for objective
assessment of all the holes and outcomes of surgery.
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APPENDIX I
QUESTIONNAIRE
PART A: PRE - OP

l. DEMOGRAPHICS
1. Patients Number: ................
2. Ager...ooiiinll.
3. Gender: MALE [ | FEMALE [ |

1. HISTORY

Symptoms duration: ...............

Eye Affected: op [ ] os[ | ou[ ]
Any other ocular disease/s: ............ccoevviiiiiiiiinnnn

Any other co-morbid condition/s: ..................cooiiia,

Macular hole: PRIMARY || RECURRENT [_|

agrwbdE

6. Cause of Macular Hole: ...........oooviiiiiii.

I1.  EXAMINATION

1. Size of macular hole:  Clinically: ................. OCT: ..o
2. Cuff of subretinal fluid: Present [_| Absent [_]

IV.  DATE OF DIAGNOSIS: ...cccoovvininininiennnnns

V. DATE OF SURGERY: ....cccciviiniiininiinnnnnn
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PART B: INTRA -OP

I.  TYPE (TECHNIQUE) OF SURGERY DONE:

1. Vitrectomy: YES ] NO

2. Fluid gas exchange:  YES [] NO [

3. Tamponade Agent: AIR ] GAS [] SILICONEOIL [ ]
4. Endolaser: YES [] NO []

5. Cryopexy: YES [] NO [ ]

6. ILM Peeling: YES [] NO [ ]

7. Inverted Flap technique: YES [] NO []

8. Type of Anesthesiaz  LOCAL [ ] G/A []

9. ERM peeling: YES ] NO ]

10. Any other procedure/s  ........coviiiiiiiiiii

1. INTRA — OP COMPLICATIONS
Lens touch ]
Vitreous Hemorrhage (VH) [ ]
Retinal breaks / RD []
Hole enlargement []

Others ...,



PART C: POST - OP

I.  Post-op face down positioning:

Il.  Hole closed:
On Day 1:
At week 1:
At 1month:
At 3months:
At 6months:
At lyear:
At 2years:
At 3years:
At 4years:
At Syears:
At 6years:
At 7years:
At 8years:
At 9years:
At 10years:

Il. How was Hole Closure assessed:
IV.  Type of hole closure:

V.  Date of last follow-up: ...............

YES

YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

Hoooonooobooooe O

NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

@)
@)
-

00 DUbbboooooooooy O

TYPE 2
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VI.

VIL.

Post-op complications:

= Failure of hole closure [ ]
= Reopening of hole [ 1]
= RD/tears L]
= VH L]
= Cataract L]
= CMO [ 1]
= Visual Field Defects [ ]
= Corneal decompensation [ 1]
= Endophthalmitis 1]
= RPE Changes [ ]
= CNV [ ]
B OOther/s oo,

NB: When did above complication occur?
A = Immediate post-op (within 1week)
B = Early post-op (between 1week and 1month)

C = Late post op (beyond 1month)

IOP
Pre Op (0] D
Post Op (operated eye)

OnDay 1:.......
At1 Week: .......
At 1 Month: ......

When Occurred (A,B or C):

Jodoodopbud

OS:...............
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VIII.

XI.

Visual Acuity (BCVA)
Pre Op (uncorrected) OD:.oovviein OS:
Pre Op (BCVA) Snellen OD: ..o, OS: i,

Post Op (BCVA)

At 1week: (0] 5 OS: i
At Ilmonth: OD:.................... OS:
At3months: OD:................... OS:
At 6months: OD:.................... OS: oo
At lyear: OD: .o OS: i,
At 2years: (0] D OS: i,
At 3years: (0] D OS: o
At 4years: (0] D OS: i,
At Syears: OD: .o OS: i
At 6years: OD: .o OS: o
At Tyears: (0] D OS: i
At 8years: OD: oo OS:
At 9years: OD: ..o OS: o
At 10years: OD:.......c.oceeeennn. OS: o

Any further intervention/s needed? YES [ ] NO [

If YES, what intervention/s was/were needed? .................cooevinni.

Date of further intervention if any: ................ccooeiiiiiiinin..

Duration of further intervention after primary surgery : .............ccovevennn.
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APPENDIX 11

MACULA HOLE SURGERY: PROCEDURE AS DONE AT PCEA KIKUYU EYE UNIT

Pre op assessment

1.
2.
3.

4,
5

Symptomatology is assessed

BCVA

Slit lamp & indirect ophthalmoscopy examination to evaluate the macula hole, sizing and
determine the type of surgery required

Informing the patient of the surgery, possible outcomes and complications

Booking the patient for the surgery

Surgical Procedure

1.

ok wn

11.

12.
13.
14.

Dilation with topical Tropicamide and Phenylephrine. Topical anesthesia to assist dilation and
introduce patient comfort.

Topical NSAID drops.

Cleaning with 5% Povidoe lodine solution

Administration of local anesthesia (combination of lignocaine and Marcaine)

Patient is cleaned and sterile draped.

The choice of PPV is either 20G or 23G set up. Earlier procedures were predominantly 20G
based on availability.

The Vitrectomy is done using either the DORC associate Dual 6000 or Alcon Accurus
Vitrectomy machines.

Core Vitrectomy is done followed by PVD induction at the posterior pole. The PVD is not force
induced to the periphery. Vitreous is trimmed to extent possible.

The ILM is stained using Infracyanine Green a vital dye for less than one minute.

. The peeling is initiated using a DDMS (diamond dusted membrane spatula) and the peeling is

done with a DORC ILM forceps. The peeling is done upto the arcades, the disc nasally and
approximately 2DD temporally. Depending upon the hole size, an inverted flap may be done.
The eye is fully examined with depression of the periphery to ensure no pathology is left
unaddressed.

Fluid gas exchange is done, followed by either SF6 or C3F8 gas insertion.

Eye is closed and finger tension is done to ensure correct eye pressure.

Instillation of Povidone lodine 1% drops, Atropine followed by Maxitrol ointment

Post Operative Management

1.
2.

3.

Patient is advised face down position immediately after surgery for a period of 7 to 10 days
Instillation of moxifloxacin eye drops for one week, tapering schedule of topical prednisolone
acetate 1% over a period of 5 weeks.

Patient is seen on post op day 1, week 1, one month and 3 months when visual assessment is
done. IOP is checked and retinal assessment is done along with hole closure evaluation.
Where indicated and as per the patients financial ability, OCT is done pre op and pot op to
evaluate the macula hole.
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