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The prepara�ons for the annual mee�ng in Nagpur in December 
are underway. The LOC is working very hard to make this 
mee�ng very memorable. The registra�on and the abstract 
submissions are open now! I urge all of you to par�cipate 
ac�vely by sending as many submissions as possible. 

Dr. Mahesh Shanmugam has conducted a unique Webinar on 
the well being of the vitreore�nal surgeon, which drew excellent 
response from all!  He has planned more Webinars in the �mes 
to come.  Dr Mahesh is also bringing monthly edi�ons of 'Re�na 
Roundup'- a collec�on of important journal ar�cles. I urge all of 
you to take advantage of this. It is also available on YouTube in 
the audio format. 

Dear Friends

The year 2022 seems to be going well as the Covid situa�on 
seems to be steadily improving. 

Wishing the much awaited All India Ophthalmic conference at 
Mumbai a grand success ! VRSI has a stall there wherein 
registra�on for the Nagpur conference can be done. 

Take care, Stay Safe and let us meet at Nagpur !

Honorable President - VRSI
Dr. N S Muralidhar 

The safety commi�ee of VRSI is keeping tabs on the adverse 
reac�ons reported by the members, which have been 
fortunately, very few. Please report any adverse reac�on to any 
drug (especially intra vitreal injec�ons) promptly. The details are 
available on the website. VRSI website has also gone through 
many changes to make it more useful to the members. 

Regards
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We have not had a physical annual conference for last two years 
and therefore this year we all are looking forward to mee�ng 

th
everyone in person at Nagpur from 2-4  December, 2022. We 
have an excellent scien�fic program in place with a galaxy of 
na�onal and interna�onal speakers.

Regards

Our journey as the new governing council has begun under the 
able leadership of Dr. N.S Muralidhar. We have various sub 
commi�ees performing their respec�ve roles and focusing on 
various aspects of working of the society. We are in the process 
of modifying the website with addi�on of new features so that 
it becomes more user friendly both for our members and 
pa�ents. We are having video and image compe��on every 
month and repor�ng of adverse drug reac�ons. Many more 
ac�vi�es are being planned in the coming months.

We had an overwhelming response to the webinar �tled “Well-
being for the Vitreore�nal Surgeon” and pre-recorded re�na 
round ups released every month by our scien�fic convener Dr. 
Mahesh P Shanmugam.

Dear Seniors and Friends,

I request all the members to register and par�cipate in the 
forthcoming annual conference and make it a grand success. 

Dr. Manisha Agarwal

VRSI
Hon. General Secretary
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From the Convener, Scientific committee’s desk
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All of us are looking forward to the annual mee�ng this year 
which will focus on inclusivity, more discussion �me than 
presenta�on �me and hopefully a more rounded program that 
should interest each and every one of you. Let us all share our 
research in the forthcoming mee�ng and make it more 
meaningful and rewarding. 

We have so far been dependent on western collabora�ve 
studies for answers to key ques�ons in vitreore�nal diseases 
and surgery. A�er all, we are the second largest popula�on and 
also the home to the second largest diabe�c popula�on in the 
world. It is �me that we generate our own quality data, define 
treatment goals tailoring them to suit our specific demands in 
India. Towards this end, we have completed the first 
mul�centric study under the VRSI and the manuscript is being 
dra�ed currently. I do hope that we can make a meaningful 
impact to our prac�ces in India and elsewhere with the 
collabora�ve studies in the next few years. 

Dear Friends,

Convener, Scien�fic Commi�ee, VRSI. 

It has been an exci�ng start to the new governing council of the 
VRSI so far. The new editorial team comprising of dynamic 
youngsters is bringing in this second issue of the newsle�er, 
which will now focus on a specific theme in each issue. This issue 
is on myopic maculopathy is spear headed by Dr. Pradeep Sagar. 

Dr. P. Mahesh Shanmugam

Warm regards and thanks for all the support. 



Original Ar�cles : 

These include randomized controlled trials, interven�on 
studies, studies of screening and diagnos�c test, outcome 
studies, cost effec�veness analyses case-control series, and 
surveys with high response rate.  The text of original ar�cles 
amoun�ng to up to 3000 works (excluding Abstract, References 
and Tables) should be divided into sec�ons with the headings 
Abstract, Key-words, Introduc�on, Material and Methods, 
Results, Discussion, References, Tables and Figure legends.

  Mail to :  convenervrsi@gmail.com (or)

Case Reports  /  Challenging Case  /  Innova�ons  / Instruments  
/  Techniques 

                    pradeepsagarbk@gmail.com

New, interes�ng, challenging, rare cases, innova�ons, 
instruments and techniques can be reported.  They should be 
unique and providing learning point for the readers.  
Manuscripts with clinical significance or implica�ons will be 
given priority.  These communica�ons could be of up to 1000 
words (excluding Abstract and References)  and should have 
the following headings : Abstract (unstructured), Key-words, 
Introduc�on, Case, Discussion, Reference, Tables and Legends 
in that order.

The manuscript could be of up to 1000 words (excluding 
references and abstract) and could be supported with up to 10 
references.  Case Reports could be authored by up to four 
authors.
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GUIDELINES : 

MANUSCRIPT SUBMISSION FOR VRSI NEWSLETTER
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The posterior segment complica�ons are the leading cause of legal blindness in 
pa�ents with myopia. With the increase in prevalence of myopia, we would 
encounter the posterior segment complica�ons of myopia o�en. This issue of 
VRSI newsle�er focuses on 'Myopic maculopathy'. 

The current issue deals with management of common posterior segment 
complica�ons like myopic choroidal neovascular membrane (CNV), dome shape 
macula and myopic trac�on maculopathy (MTM). 

Management of myopic trac�on maculopathy and myopic re�nal detachment is 
challenging for every vitreo-re�nal surgeon. Tips related to surgical 
management of MTM is discussed in a ques�onnaire by two experts in the field : 
Dr Barbara Parolini and Dr VR Saravanan.

Dome shape maculopathy is a poorly understood en�ty and Dr Mukesh Jain has 
wri�en a concise ar�cle regarding this en�ty. 

Macular buckle and scleral imbrica�on are some of the less commonly 
performed surgeries for MTM. Dr Pradeep Susvar and Dr Chetan Rao shares 
their experience in macular buckling. 

Finally, Dr Sriram Simakurthy summarizes all about the management of myopic 
maculopathy in a schema�c.

CNV in myopia behaves differently compared to AMD. Dr Pradeep Venkatesh 
briefs us regarding this important topic. 

Dr Payal Shah has made an a�empt to explore the newer terminologies and 
treatment op�ons described in myopic eyes in the last decade in a sec�on on 
'Newer concepts in myopia'. 

We hope that this issue gives an insight into myopic maculopathy.

Dr. Pradeep Sagar
Thank you

Deputy Editor, VRSI 
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ndMyopia is the 2  most common cause of choroidal 

neovasculariza�on a�er age related macular degenera�on 
1and can lead to irreversible visual loss.  Choroidal 

neovasculariza�on in pa�ents with pathological myopia 

occurs in about 5-10% of cases [worldwide pathological 
2myopia prevalence being about 1 to 3 percent].  Risk factors 

include the severity of myopia, gender, age, concurrent 

p a t h o l o g y,  t r a u m a  a n d  e t h n i c i t y .  T h e  t e r m 

neovasculariza�on generally brings to mind that it is a result 

of �ssue hypoxia and nonperfusion. However, unlike in 

pa�ents with prolifera�ve vascular re�nopathies and 

prolifera�ve diabe�c re�nopathy, no evident nonperfusion 

of �ssue is seen on fluorescein angiography. Hence, choroidal 

neovasculariza�on likely results from a combina�on of two 

factors in tandem- prolonged breach in the Bruch's 

membrane and imbalance in the local proangiogenic [VEGF] 

and an�angiogenic [PEDF] milieu. Breach in the Bruch's 

membrane could be clinically visible [lacquer crack] or 

subclinical but is an essen�al precursor for the development 

of choroidal neovasculariza�on. These new vessels could be 

of two forms- true neovasculariza�on or merely an ingrowth 

of the choriocapillaris.

The Bruch's membrane, despite being only about 3µ in 

thickness, is composed of 5 layers- middle elas�c, outer 

collagenous, inner collagenous layer and basement 

membrane of the choriocapillaris endothelial cells on the 

outside and basement membrane of the re�nal pigment 

epithelial cells, on the inside. Other than providing structural 

support and ac�ng as a segrega�ng barrier between the 

highly vascular choriocapillaris and avascular re�na and 

re�nal pigment epithelium, this membrane probably also 

plays the role of contact inhibi�on and of a nano-filter 

[precisely controlling the amount of molecules, including 

VEGF, which reaches the choriocapillaris from the basolateral 

aspect of the re�nal pigment epithelium]. In myopia, it is 

likely that breaks develop in the Bruch's membrane at an 

earlier age and are likely to be larger and visible as lacquer 

crack, as it is structurally weak or due to abnormal forces of 

stretching or a combina�on of these. The dura�on for which 

the break persists without 'healing' may be important in the 

pathogenesis of myopic CNV, a possibility because not all 

pa�ents with lacquer crack develop CNV. 

Choroidal neovascular membranes in myopia have features 

very dis�nct from those seen in pa�ents with neovascular 

age related macular degenera�on [nAMD], as well as 

idiopathic CNV [idCNV] and inflammatory CNV [inCNV]. 

Differences exist in the age, gender, refrac�ve status and its 

severity, morphological characteris�cs [shape, size and 

loca�on of the membrane as well as pa�ern and caliber of 

the new vessels] and func�onal characteris�cs [velocity of 

blood flow and permeability or severity of leakage]. In 

addi�on, the natural history [disease course without any 

interven�on] as well as response to treatment and 

prognosis of myopic CNV [mCNV] is different from that seen 

in nAMD. In mCNV, the new vessels are usually located 

between the Bruch's membrane and re�nal pigment 

epithelium [RPE], are smaller is size, have a discrete pa�ern 

and leak less [on fluorescein angiography]. Subre�nal 

hemorrhages when present are generally small and thin 

layered. Unlike nAMD, these membranes do not have 

concurrent pigment epithelial detachments [PED]. In its 

natural course, mCNV resolves by scarring [Forster-Fuchs' 

spot], but the scar too is small in size. Eventually the scar is 

replaced by atrophy. Hence, three stages of mCNV are 

recognized- ac�ve, scar and atrophic. Visual recovery 

depends on the presence of concurrent myopic macular 

pathology [e.g., severe atrophy of the overlying re�na] and 

the number of recurrences [always much less than nAMD]. 

In some pa�ents there could be other features of high 

myopia such as myopic trac�on maculopathy, dome shaped 

macula and posterior staphyloma and all of these have a 

bearing on the development of mCNV and its response to 
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Choroidal neovascular membranes in Myopia
          - Brief overview

Dr. Rajendra Prasad Centre for Ophthalmic Sciences

All India Ins�tute of Medical Sciences, New Delhi

Dr. Pradeep Venkatesh, MD



Figure 1 :  "Pre and Post laser [PDT] fluorescein angiographic sequence of a pa�ent with high myopia and ac�ve choroidal 

neovascular membrane. Note resolu�on of the membrane but concurrent increase in choriore�nal atrophy".

Table 1- Summary of differences between choroidal neovascular membrane in pa�ents with myopia / pathological myopia and 

those with exuda�ve age related macular degenera�on
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Choroidal neovascular membranes in Myopia - Brief overview
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Figure 2 - "Pre and Post injec�on [Ranibizumab]  OCTA images of the right eye of a pa�ent with high myopia and lacy network of 
the choroidal neovascular membrane. Note resolu�on of the membrane [outer re�nal slab] within a few weeks of treatment".

In the pre-pharmacotherapy era, a�empts were made to 

treat mCNV using conven�onal thermal laser, transpupillary 

thermotherapy and photodynamic therapy. Over a li�le over 

treatment. Associa�on with punctate inner choroidopathy 

[PIC] may also be evident. Importantly, it is important not to 

neglect screening of the re�nal periphery [in both eyes] for 

the presence of lesions that could predispose the eye to 

re�nal detachment [la�ce/ holes/ tears]. It may be best to 

treat these peripheral lesions before the ini�a�on of 

intravitreal pharmacotherapy to manage mCNV.

Pa�ents with mCNV present with symptoms of sudden 

blurring of vision and/or distor�on of vision. On fundoscopic 

examina�on, loss of normal choroidal reflex and severity of 

choriocapillaris atrophy may make the detec�on of a greyish 

membrane more difficult. In addi�on, the symptoms could 

be only because of lacquer crack with/ without subre�nal 

hemorrhage but no CNV. Important inves�ga�ve modali�es 

that are useful in confirma�on of diagnosis, prognos�ca�on 

and follow up include serial fundus photography [30 degree], 

red free imaging [sensi�ve in iden�fica�on of small 

subre�nal hemorrhage], autofluorescence imaging, 

fluorescein angiography, indocyanine green angiography, 

op�cal coherence tomography [OCT] and OCT-Angiography 

[OCT-A] [Figure 1 and 2]. mCNV membranes are frequently 
th thbetween 1/5  to 1/4  disc area and smaller the membrane, 

more challenging it is to confirm its presence and to evaluate 

its response to treatment. Most mCNV membranes are 

either subfoveal or juxtafoveal. A few studies [BRILLIANCE] 

however have included extrafoveal mCNV [small number of 

eyes] in their analysis.

than a decade, it is now firmly established that these 

modali�es actually caused more harm in the long term, by 

inci�ng an insidious and prolonged choriore�nal damage. As 

expected, the current standard of care is intravitreal 

pharmacotherapy with any of the an�-VEGF drugs. The 

response to therapy is quite gra�fying compared to that with 

nAMD and in addi�on, no loading dose [3 monthly 

injec�ons] is necessary and control is achieved with fewer 

injec�ons. Differences between mCNV and nAMD 

membranes is summarized in table 1. Unlike the 

innumerable studies on the use of an�-VEGF therapy for 

nAMD, there are only limited randomized studies on mCNV. 

A summary of all the studies on mCNV with their salient 
3-18features and observa�ons is shown in table 2.

The evidence gathered so far by studies indicate that delayed 

diagnosis, age above 50 years, CNV size more than 400 

microns, larger breaks in Bruch's membrane, Lacquer crack 

extending to the foveal centre, depth of posterior 

staphyloma, presence of concurrent MTM, prior treatment 

with photodynamic therapy and associated choriore�nal 

atrophy [CRA] are poor prognos�c indicators for CNV in 

myopia. PDT has an adverse impact on outcomes compared 

to treatment naïve pa�ents [managed with an�-VEGF 

intravitreal pharmacotherapy] because it is likely to have 

resulted in subclinical damage to the re�nal pigment 

epithelium and choriocapillaris, owing to its ability to induce 

transient choroidal ischemia and thrombosis of choroidal 

vessels [at the �me of ini�al treatment]. These effects of PDT 

are also likely to be aggravated in myopic eyes compared to 

those with exuda�ve AMD as they already have 

compromised RPE-Bruch's-choriocapillaris. 

Choroidal neovascular membranes in Myopia - Brief overview



Table 2- Summary of studies on choroidal neovascular membranes in myopia [only RCTs and those with sta�s�cally 
significant sample size (> 30) and 12 or more months of follow up have been included]
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An�-VEGF alone is superior to PDT as well as 
combina�on therapy

Prior PDT eyes also showed improvement

47% had more than 3 line improvement

BCVA improved or remained stable in 95% at 12 
months. Absence of CRA at baseline was a useful 
predictor.

IVB improves VA, arrests CNV and is be�er than 
PDT [in which CNV con�nued to grow] at 12 
months FU

Sample 
size 

[eyes] 

Baseline / final 

VA or change 

in le�er score

Base line / final 

central macular 

thickness [microns]

Treatment Observa�on(s)

Wang et al [2021]

Chen et al 
[BRILLIANCE Study, 

2019]

Iacono et al 

[2017]

Ikuno et al 
[MYRROR Study, 

2015]

RADIANCE 
[2014]- 
Phase 3

REPAIR 
[2013]- 
Phase 2

Franqueira et al 
[2012]

Yoon et al 
[2012]

Iacono et al 
[2011]

Kuo et al 
[2011]

Wakabayashi et al 
[2011]

Yoon et al 
[2010]

Silva et al 
[2010]

Lallolum et al 
[2010]

Ikuno et al 
[2009]

Hayashi et al 
[2009]

64

457 
[3 groups]

48

122 
[2 groups]

277 
[3 groups]

65

40

40

48

56

31

144 
[3 groups]

34

32

63

156

0.83/ 0.50

~ 10 le�ers

0.50 /  0.40

~ 14 le�ers

~ 14 le�ers

0.48 / 0.28 

~ 11 le�ers

9 le�ers

~ 2 line 
improvement

1.09 / 0.77

0.34 / 0.18

0.56 / 0.27

0.66 / 0.50

20/100 to 20/50

0.57 / 0.33

0.68 / 0.45

263/ 209

Mean reduc�on 

of 81µ

NA

NA

NA

NA

NA

NA

Mean reduc�on 

of 135µ

Mean reduc�on 

of 80µ

216/ 205

271/ 228

308 / 263

336 / 233

372 / 301

Conbercept

Ranibizumab

Bevacizumab / 

Ranibizumab

Aflibercept

Ranibizumab / 

PDT

Ranibizumab

Ranibizumab

Bevacizumab /

 Ranibizumab

Bevacizumab /

 Ranibizumab

Bevacizumab

Bevacizumab

Bevacizumab

Bevacizumab

Ranibizumab / 

Bevacizumab

Ranibizumab

Ranibizumab

Mean CMT was significantly higher [~360µ] in those 
with recurrence. Risk of recurrence increased 2X for 
each 100µ higher [262µ] CMT.

Confirmed similar efficacy of Ranibizumab in south-
Asian eyes. Re�nal detachment and endophthalmi�s 
developed in one pa�ent each.

Posi�ve predictors were early diagnosis, higher 
baseline BCVA, smaller CNV size, hyperfundus 
FAF CNV pa�ern

Median number of injec�ons was 2. Inclusion of 
sham in jec�on  as  contro l  g roup  was 
ques�onable

67% showed resolu�on of leakage at 12 months. 
Median injec�on was 2- 4. 

Median number of injec�ons [12 month follow 
up] was 3. 1 pa�ent developed culture nega�ve 
endophthalmi�s

BCVA improves every year [ 5 le�ers at 12 

months to 9 at 36 months]

Foveal lacquer crack and peripapillary atrophy 
were nega�ve predictors. 1 injec�on was 
adequate in 30% [12 months] 

3 line improvement in 30% [IVR} to 45% [IVB]. 

More injec�ons in IVB over 18 months.

Degree of myopia and presen�ng VA were 
important prognos�c predictors independent of 
pa�ent age.

Single injec�on followed by PRN was as effec�ve 
as 3, monthly loading group

Choroidal neovascular membranes in Myopia - Brief overview
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Introduc�on

Dome Shaped Maculopathy [DSM] was first described by 
3Gaucher and associates in 2008.  In this ar�cle, we present a 

quick overview of the available literature on the 

pathophysiology, classifica�on, clinical features, mul�-

modal imaging and complica�ons associated with DSM.

3The ini�al defini�on by Gaucher and associates  of DSM as a 

convex forward bowing of the macula was qualita�ve in 

nature, thus subjected to observa�onal bias. Ohsugi et al. 

and Ellabban et al. defined DSM if inward bulge of the 

macular re�nal pigment epithelium (RPE) was >50 µm in the 

The prevalence of myopia and high myopia is increasing 

world-wide. Published data show that nearly 22.9% and 

2.7% of the world popula�on have myopia and high myopia, 
1respec�vely.  Progressive globe elonga�on causes 

significant visual morbidity resul�ng from myopic 
2maculopathy- atrophic, trac�onal and neovasculariza�on.

Historical Perspec�ve

DOME SHAPED MACULOPATHY - A BRIEF REVIEW

ver�cal or/and horizontal sec�on of the OCT image [Figure 
4-51].

Hypotheses on Forma�on of DSM

Natural History

Fang et al. postulated that focal relaxa�on of the posterior 

sclera by the localized absence of Bruch's membrane as 

noted in DSM eyes would allow inward bowing of the 
8macula even when the eyeball is expanding out.

Asymmetric progressive elonga�on of the globe and scleral 

thinning results in increase in the bulge height.  Ellabban AA

Imanura et al. found that the sub-foveal scleral thickness in 

eyes with DSM was significantly greater than eyes with no 
6DSM (570 +/- 221 microns versus 281 +/- 85 micron).  This 

increased scleral thickness was localized to the sub-foveal 

region with significant scleral thinning noted in all four para-

foveal quadrants similar to high myopic eyes without DSM. 

Experiments from various animal models support that DSM 
7results from the process of adap�ve emmetropiza�on.
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Figure 1. Op�cal Coherence Tomography scan of horizontal and ver�cal sec�ons through the fovea in a high myope using swept 

source technology. The le� images shows the posterior pole fundus photographs with tessellated back-ground. The middle 

image represen�ng the horizontal sec�on shows a rela�vely flat macular contour. The right image represen�ng the ver�cal 

sec�on shows a convex forward bowing of the foveal contour with normal re�nal anatomy overlying it. 
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et al. noted that, over a mean follow up of 2 years, the bulge 

height increases from 136.5 to 157.6 microns with a 
9generalized choroidal thinning from 28.3 to 22.9 microns.

Presenta�on varies from being asymptoma�c to 

metamorphopsia and gradual mild to moderate visual loss 

over many years.

Fundus Features

Morphology Of DSM

According to the orienta�on of the protrusion, 3 anatomical 

types of DSM have been described.

Symptomatology

1. Horizontally-oriented Dome: Most common type. 

Ver�cal OCT shows the anterior protrusion of the 

macula in the background of outward bowing in the 

peri-macular region.

2. Round Shaped Dome: Second most common. Both 

the ver�cal and horizontal OCT shows an anterior 

protrusion of the macula in the background of 

outward bowing in the peri-macular region.

3. Ver�cally oriented dome: Least common type. The 

horizontal OCT shows the anterior protrusion of 

macula in the background of outward bowing in the 

peri-macular region.

The presence of DSM is associated with an increased risk of 

complica�ons.

Serous Re�nal Detachment Without Associated CNV

The incidence of subre�nal fluid (SRF) in DSM is highly 

The OR for sub-foveal re�nal detachment, foveal 

re�noschisis, extra-foveal re�noschisis, macular hole and 

choroidal neovasculariza�on (CNV) calculated was 35.5, 
90.06, 1.6, 0.8, and 0.8, respec�vely.  

Macular Changes

OCT scan of 9 mm and above with both ver�cal and 

horizontal sec�ons at the fovea is required for accurate 

diagnosis of DSM.

variable. Mul�ple hypotheses have been postulated to 

explain the accumula�on of SRF in DSM .

The localized scleral bulge results in significant stress to the 
4re�nal pigment epithelium with resultant atrophy.  

Moreover, compression of choroidal �ssue at the border 

impairs choroidal flow increasing the choroidal thickness 
10and promo�ng SRF accumula�on.  

The development of CNV is independent of the presence of 

DSM and present with sudden onset decrease in vision, 

metamorphopsia, and/or scotoma. Intravitreal an�-VEGF 

drugs are the standard of care for myopic CNV even in eyes 

with DSM. DSM does not alter an� vascular endothelial 
12-13growth factor (an�-VEGF) response in myopic CNV.  

2. Inferior Staphyloma : In myopic eyes with inferior 

staphyloma, the superior edge of the staphyloma 

at fovea causes a sudden sharp slope. This can be 
15seen like a similar macular  “bend” on OCT.  

CNV

Pa�ents complain of gradual onset decrease in 

v i s ion/metamorphops ia ,  a l though few may be 

asymptoma�c. Over a follow-up of 2 years with no 

interven�on, eyes showed considerable fluctua�ons in the 
11amount of SRF.  However, the vision remains rela�vely 

11stable.  There is li�le evidence to support effec�veness of 

any reported treatment modali�es at present. 

1. Choroidal Hemangioma:  A localized bulge with 

S R F  c a n  b e  c o n f u s e d  w i t h  c h o r o i d a l 
14hemangioma.  OCT-EDI or SS-OCT would be 

4 7sufficient in most cases.  DSM on fundus 

fluorescein angiography (FFA) shows occasional 

staining from sub-re�nal fluid while on ICG it is iso-

fluorescent. Choroidal hemangioma on FFA shows 

early diffuse hyper-fluorescence with leakage, 

while on ICG shows bright hyper-fluorescence with 
14characteris�c “washout” phenomenon.   

Differen�al Diagnosis
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DSM is an anterior forward bowing of the macula in a small 

propor�on of eyes with high myopia. Localized scleral 

thickening results from regional varia�on in the bio-

mechanical proper�es of sclera and asymmetric scleral 

growth during emmetropiza�on. The bulge increases 

minimally over �me resul�ng from progressive axial 

elonga�on. SRF and extra-foveal re�noschisis are 

commonly associated complica�ons. CNV seems unrelated 

to DSM and responds well to An�-VEGF injec�ons.  
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1. Case selec�on for interven�on in MTM?

BP: We simply cannot speak about MTM as a whole and 

unique disease. It is a spectrum of clinical pictures and 

evolve in different stages. The management must be 

different per each stage. I summarized the indica�on for 

interven�on in one table where I advised different 

VRS: Young pa�ents who complain of drop in vision or 

significant distor�on are good candidates for surgery. Eyes 

with significant atrophic maculopathy are poor candidates 

for surgery

management per each stage of MTM. Please see the table 

a�ached as figure.
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BP: Encircling buckle should be used for 

B. In addi�on to PPV in presence of PVR with 

anterior contrac�on of the vitreous base even in absence of 

peripheral breaks

VRS: Encirclage is seldom needed except in cases of 

intraopera�ve iatrogenic peripheral re�nal tears

3. Measures you take to reach the posterior pole in longer 

eyes during various steps of surgery

2. Indica�ons for using encirclage in MTM and RD?

BP: Macular buckle can be inserted with big bayonet forceps 

like the ones used for general surgery. I have designed a 

simple 'intromarker' that can be used and assembled to the 

AJL macular buckle to ease the technique of inser�on

A. RD with peripheral breaks that can be supported 

by the episcleral element 

Maculoschisis and macular detachment should be treated 

with a macular buckle

VRS: Some �ps to reach the posterior pole in long eyes 

include posterior placement of sclerotomy, removing 

cannulas and using forceps through bare sclera, 

approaching macula from temporal sclerotomy and finally 

using specially manufactured long instruments

The peeling of ERM and ILM is easier with long peeling 

forceps and can be further eased if the eye is treated first 

with macular buckle to shorten the eye

4. Tips for complete removal of posterior hyaloid from the 

surface of re�na

BP: Triamcinolone staining is extremely useful to highlight 

the hyaloid and should be injected mul�ple �mes. If the 

VRS: Good staining helps in easy peeling as myopic eyes have 

decreased contrast due to choriore�nal degenera�on. Using 

BBG under air, making it heavy by mixing it with dextrose 

normal saline or staining under liquid per fluoro carbon 

helps to ensure good staining of the ILM. 

To release the trac�on in cases of schisis and detachment of 

the macula, we should push the sclera through the use of a 

macular buckle because the real cause of schisis and 

detachment in the macula is the elonga�on of the sclera

re�na is a�ached, triamcinolone can be used alone. If the 

re�na is detached, we should stain with triamcinolone 

paying a�en�on to avoid subre�nal injec�on (toxic) and 

then a�ach the re�na with PFCL. The granules of 

triamcinolone will be more visible under PFCL and PFCL itself 

will serve as a hand to hold the re�na during peeling which 

can be done also with a Tano scraper gently passed onto the 

re�na to remove the hyaloid

VRS: Staining vitreous with triamcinolone crystals aids in 

complete removal of schi�c posterior vitreous. Doing ILM 

peeling also ensures that no overlying vitreous is le� over

BP: ILM should be peeled only to close full thickness macular 

holes (FTMH) by using ILM flaps. It should never be touched 

in cases of maculoschisis and macular detachment without 

holes in order to limit the risk of inducing a iatrogenic FTMH, 

and especially in presence of an outer lamellar macular hole 

(OLMH)

VRS: I do ILM peeling in eyes with FTMH. ILM peeling is not 

mandatory in eyes where complete removal of posterior 

schi�c vitreous has been ensured

6. Tips for ILM peeling/ Complete peel versus foveal sparing

5. Would you consider ILM peeling in all cases ? If not, what 

are your Indica�ons for ILM peeling ?

BP: I strongly suggest not to peel the ILM in any case of MTM 

unless there is a FTMH

Vitreo Re�nal Society - Indiawww.vrsi.in

JUNE 2022Page 17

Challenges in surgical management 
of myopic retinal detachment and myopic traction maculopathy



9. How to avoid the complica�ons? 

VRS: I usually use air as a short-term tamponade agent in the 

absence of macular hole or peripheral re�nal tears

BP:

VRS: I usually do not perform extensive or me�culous 

vitreous base shaving especially in the absence of peripheral 

re�nal tears

A. It is essen�al to treat anteroposterior trac�ons with 

a macular buckle and the tangen�al trac�ons 

(holes) with PPV and peeling

7. Will you consider complete peripheral vitreous shaving in 

MTM ?

BP: If there is no macular hole, there is no need for 

tamponade. We should pay a special a�en�on in avoiding 

the use of silicone oil in high myopia for the high rate of toxic 

effect and secondary glaucoma which is always reluctant to 

treatment.

Fovea sparing ILM peel is preferred in eyes with thin fovea 

due to outer lamellar hole forma�on to prevent 

postopera�ve secondary macular hole forma�on.

8. Will you consider a tamponade agent in MTM other than 

macular hole. If so, what is the tamponade of choice?

BP: There is no need to shave the vitreous in MTM unless in 

presence of concomitant peripheral re�nal breaks. In MTM 

we should limit the surgery to the treatment of posterior 

pole, in order to avoid the risk of iatrogenic peripheral 

lesions. Especially in cases of atrophic areas, it is extremely 

difficult to treat any lesion. Therefore a minimalist surgery is 

preferable if there is no peripheral pathology. In presence of 

rhegmatogenous lesion I suggest only peripheral laser.

B. Avoid peeling ILM if there is no hole

D. Buckle peripheral holes if they coincide with an 

atrophic area

C. Place a flap over any hole (macular or peripheral) if 

possible

E. Follow the MTM Staging System Guidelines

A. Instrument touch due to sloping surface of 

staphyloma can be avoided if �me is taken to 

orient yourself to the contour of the posterior 

pole. Be�er visualiza�on (depth percep�on) can 

also be achieved using contact lenses.

B. Preopera�ve assessment of axial length will also 

help to choose the length of forceps needed.

C. Careful posterior vitreous detachment induc�on 

and limited vitreous base shaving in MTM will help 

VRS: 
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Senior Consultant, Vitreo-Re�na
Medical Research Founda�on, Chennai

Extrapola�ng newer classifica�on of MTM for surgical 
decision making

Parolini and associates recently published a new staging 
system to describe Myopic Trac�on Maculopathy termed as 

1 MTM Staging System (MSS) based on the OCT changes.  
MTM can now be considered to evolve into two surgical 
indica�ons, namely; macular schisis (MS),  macular holes 
(MHRD), which may or may not be a part of macular re�nal 
detachments (MRD) but invariably associated with posterior 
staphyloma (PS).  Pathomechanism of the vector forces 
mainly narrow down to the 2 types of centrifugal force 

ac�ng against the normal centripetal force ac�ng at the 
re�nal surface. The perpendicular type of centrifugal forces 
(pull) come primarily from the vitreous trac�on and the 
sclera expansion, whereas tangen�al type acts at the re�nal 
inner architecture. This 'game of push and pull' of re�na 
(fig.1), vitreous and sclera became the basis and ra�onale to 
choose appropriate surgical op�ons to counteract these 

2forces to manage MTMs.   

Of the three main approaches to manage MTMs namely 
vitrectomy, macular buckling (MB) and Scleral imbrica�ons 
(SI), we discuss here the nuances of the la�er two in detail as 
a rela�vely unconven�onal mode of managing MTMs. 

Fig 1 : Schema�c representa�on of the forces ac�ng at the posterior pole guiding the surgical op�ons 
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Macular Buckling  

3Surgical steps  of any MB are simple but can be exhaus�ve, 

We have explained the case selec�on challenges based on 
3our case series in our recent ar�cle elabora�vely.  MB is 

performed only if there is posterior staphyloma. Objec�ve is 
to negate the centrifugal force which is anteroposterior in 
nature, by suppor�ng PS from outside. Targeted indica�ons 

3,4,5for MB are mainly MRD and MHRD associated with PS.  
Macular buckle is best suited for PS type 2 or 9, with no 
associated scleral bridging around the disc. A detailed 
examina�on of the staphyloma depth is done and in a deep 
staphyloma, MB is a more favorable op�on than vitrectomy 
which can be done for shallow contour. An axial length more 
than 29 mm and severe staphyloma (>4 mm) contour, both 
measured on ultrasound B Scan favor towards MB.  Swept 
source OCT of 12 -15 mm wide scans give best details of all 3 
layers (vitreous, re�na and sclera) in rela�on to PS. If OCT 
shows MRD then MB alone can achieve trac�on relief, 
however if there is MHRD then MB combined with 

2,3,4 6 vitrectomy is necessary for best results.  Matsui group in 
their large series, showed correla�on of ophthalmoscopic 
fundus PS features with MRI images of staphyloma contour 
in myopic eyes. Study depicted the irregulari�es and overall 
shape of staphyloma using 3D MRI images of the posterior 
ocular wall, and this correla�on aid in the planning and 
prognos�ca�ng the anatomical success of MB. Previous 
scleral buckle surgery and advanced glaucoma disc changes 
are few amongst the important contraindica�ons for 

3planning MB.  

Types of macular buckle material

Ando's Plombe, Morin Devin Wedge implants, AJL buckles 
are some of the popular materials studied and published in 

4,5the literature.  Recent studies with donor sclera crosslinked 
with a specific collagen-based solu�on like genipin explored 

7,8by Chinese group  is what is coined as posterior scleral 
contrac�on or reinforcement (PST/PSR). They postulated 
that the genipin crosslinked allogenic sclera act as buckle 
material, adhering well to the host sclera, promo�ng the 
entry of new vessels, thickening the new sclera and hinders 
the eye axial elonga�on. Suprachoroidal injec�on of long-

9ac�ng hyaluronic acid  is yet another innova�ve technique to 
indent the macula without external choroidal compression. 
However, the procedure is limited by the  temporariness of 
the effect of the buckle and technical difficulty in terms of 
sufficient volume and exact placement of the injec�on. 

Surgical nuances of MB

reason being that precise placement of the buckle is 
rela�vely a blind procedure. The buckle is passively 
manoeuvred posteriorly, without visualising any of the 
choroidal vessels and nerve traversing the posterior sclera. 
The surgeon need to be aware of the inherent risk of 
developing sub-macular bleed during this  step.     
Indenta�on effect can be appreciated indirectly either 
ophthalmoscopically or by means of endo or trans 
illumina�on for the loca�on and the height. Surgeons need 
to be aware of other poten�al complica�ons during surgery 
or in the immediate post op period such as subre�nal blood 
extending to the fovea, perfora�on, haemorrhagic choroidal 
detachment, high intra-ocular pressure which can 
poten�ally lead to permanent vision loss. 

 

MH closure and re�nal rea�achment (anatomical) and 
func�onal success were noted significant and also sustained 

Scleral Imbrica�on  

4A 16-year review of literature by Mateo group  concluded 
that MB lead to  significant and sustained anatomical 
restora�on along with visual improvement or stability on 

3long term follow up. Our case series recently published  
using Morin Devin implants also showed encouraging 
outcome in terms of anatomical restora�on and func�onal 
stability with improvement.  

Scleral imbrica�on has been conven�onally combined with 
vitrectomy, ILM peeling and a tamponade, where vitreous 
cortex trac�on relief by vitrectomy complement with the 

12scleral shortening.  Around 2 or 3 ma�ress scleral sutures 
(for each of the temporal quadrant) are taken 6-9 mm wide 
(star�ng from the arc of rec� muscle inser�on) with 4 or 5-0 
polyester suture, circumferen�al to limbus  either before or 

10,11,12,13a�er the vitrectomy procedure.

The scleral shortening technique introduced way back in 
1893 by Alaimo and 1903 by Muller, postulates that the 

10shortening of sclera reduces the axial length.  Scleral 
shortening was achieved ini�ally by performing full 
thickness, followed by lamellar scleral resec�on with much 
complica�ons, later replaced with scleral infolding 
(invagina�on) techniques and la�er two techniques were 

10also comparable.  The technique of SI has been used in 
extremely high myopic eyes  having MRD or MHRD 
associated with staphyloma with the purpose of fla�ening 
the posterior staphyloma by shortening the axial length, 

11,12,13thereby closing the hole and re�nal rea�achment.

Surgical nuances of Scleral Imbrica�on 
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Scleral imbrica�on combined with PPV and gas tamponade 
produced shortening of axial length and fla�ening of the 
posterior eye wall including the posterior staphyloma, thus 
facilita�ng the re�nal rea�achment and the closure of MH 
with the long-term stability in cases with refractory MHRD. 

Scleral dehiscence, thinning and ectasia specially seen in 
supero temporal quadrant were noted as one important 

12 limi�ng factor to perform the procedure. In such situa�ons, 
surgeon had to plan an alterna�ve surgical op�ons of 
vitrectomy or other MB techniques. 

12,13 13on long term in the literature.  Ando's study  highlighted 
two informa�on which may be relevant for an appropriate 
case selec�on. They objec�vely assessed changes at the level 
of staphyloma u�lising 3D MRI images (pre and post 
imbrica�on) by comparing relevant measurement like 
posterior axial length, depth, width and the angles of 
staphyloma. Another observa�on in their study was that 
eyes having MHRD limited to PS benefit more with 
imbrica�on than in cases having peripheral temporal 
detachment beyond staphyloma. 

Ini�al reduc�on was significant in all the studies despite 
11,12having a small amount of rebound of the axial length.  

Despite the rebound axial length change, re�nal a�achment 
11,12,13and macular hole closure was noted to be permanent.  

Similarly, the as�gma�sm (both with and against the rule) 
was higher at ini�al visit and reduced over the period of �me. 
As a part of the post imbrica�on  refrac�ve correc�on, toric 
intraocular lenses were implanted to overcome the 

11,12 as�gma�c refrac�on.
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Unconventional surgeries for Myopic Traction 

Maculopathy (MTM) - Macular Buckle and Scleral Imbrication 



1. Newer terminologies

1a. Ridge shaped macula
Ridge shaped maculopathy (RSM) and dome shaped 
maculopathy (DSM) are convex inward protrusions of 
macula in myopic eyes described in the last decade. RSM is 
usually seen in children and adolescents and the macula is 

1bulged usually in a single meridian forming a ridge.  These 
eyes usually do not have staphyloma, have a wider base and 
lesser bulge height compared to DSM and are associated 
with diffuse choriore�nal atrophy. DSM is usually seen in 
older individuals and associated with subre�nal fluid and 

2 extrafoveal macular schisis. (Figure 1)

With the increasing incidence of myopia, a lot of newer 
treatment modali�es have evolved for myopia ranging from 
topical medica�ons like atropine, special spectacle lenses 
like defocus incorporated mul�ple segments (DIMS), highly 
aspherical lenslets (HALs), slightly aspherical lenslets (SALs) 
and progressive addi�onal lenses (PALs), contact lenses like 
m u l � f o c a l  s o �  c o n t a c t  l e n s e s  ( M F  S C L s )  a n d 
orthokeratology/Ortho-K lenses to refrac�ve surgeries. In 
this ar�cle, we would be focusing on the newer concepts 
related to the posterior segment pathologies in myopic eyes

Macular pits are focal areas of absence of re�na and choroid 
with associated scleral ectasia. They are usually seen within 
areas of choriore�nal atrophy in the macula and posterior 

3pole.  It is believed to develop due to extreme scleral 
thinning. It is reported to develop near the areas of entry of 
short posterior ciliary artery into the sclera sugges�ng poor 
scleral strength in these areas. These areas are sensi�ve to 
stress and are at risk of perfora�on during retrobulbar block 

4or during vitrectomy. (Figure 2)

1b. Macular pit

Figure 1: Ridge shaped maculopathy noted in single meridian.

1c. Intrachoroidal cavita�on (ICC)
ICC is described as hyporeflec�ve space underneath an 
intact re�nal pigment epithelium (RPE) seen on op�cal 
coherence tomography (OCT). It can be peripapillary or at 
the macula. ICC is also noted around the areas of 
choriore�nal atrophy. In ICC, there is complete absence of 
choroidal vessels and the sclera is bowed posteriorly; while 
in focal choroidal excava�on, only the choroid is affected 
with underlying sclera being normal. One theory is that ICC is 
formed due to the transuda�on of fluid from the intrascleral 
vessels due to increased transluminal pressure and overlying 

5 thin connec�ve �ssue. (Figure 3)

Figure 2: Color photo and OCT showing macular pit within CRA
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Figure 3: Color photo and OCT showing peripapillary 
intrachoroidal cavita�on



Category 1: Tessellated fundus

Sinking of peripapillary re�nal �ssue into a sclerochoroidal 
cavity associated with re�nal hole forma�on and posterior 
vitreous prolapse has been termed as myopic peripapillary 

7sink hole.

Category 2: Diffuse atrophy

 

This group has classified degenera�ve lesions in myopic 
macula, based on fundus photographs into following 
categories:

Posterior staphyloma – macula involved or not (modified 
Cur�n's classifica�on)

Category 3: Patchy atrophy (usually not centred at fovea)
Category 4: Macular atrophy (centred on the fovea, usually 
round, regular and appears around regressed fibrovascular 
membrane and enlarges with �me)

A new staging system on myopic trac�on maculopathy 
9(MTM) has been proposed by Barbara et al.  According to this 

MTM staging system, stages a to c evolve due to tangen�al 
trac�on, while stages 1 to 4 evolve due to perpendicular 
trac�on. Stage 1 is defined as inner/ inner-outer macular 
schisis, stage 2 is predominantly outer macular schisis, stage 
3 is macular schisis and subfoveal detachment and stage 4 is 
macular detachment extending to the en�re posterior pole 
with disappearance of schisis. Stage a (1a-4a) has no foveal 
defect, stage b (1b-4b) comprises of inner lamellar macular 
hole while stage c (1c-4c) comprises of full thickness macular 
hole. In addi�on, presence of outer lamellar macular hole is 
denoted by “O”(can occur in stage 2,3 or 4) and presence of 

1.META-PM classifica�on:

2. MTM staging system:

This term has been proposed for full thickness macular holes 
with myopic intrachoroidal cavita�on with incarcera�on of 
re�nal �ssue. In one case report, the authors have shown 
area of RPE loss through which the re�na is incarcerated 
directly from overlying macular hole to underlying 

6intrachoroidal cavita�on.  

Newer classifica�on and staging systems for myopic 
degenera�ve maculopathy (META-PM group) and myopic 

 8, 9trac�on maculopathy (MTM) have been proposed.

Plus lesions: Lacquer cracks, myopic choroidal neovascular 
membrane (CNV) and Fuch's spot

Macular sink hole:

Peripapillary sink hole:

2. Classifica�on and staging:

Figure 4: AMG – Representa�on of overlay and inlay 
techniques in macular hole repair.
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epire�nal membrane is denoted by “+” (can occur in any 
stage). (Figure depic�ng the staging system is included in the 
ar�cle 'Challenges in surgery in myopic re�nal detachment 
and myopic trac�on maculopathy')

3. Adjuvants in failed myopic macular holes:

Myopic macular hole associated re�nal detachments 
(MHRD) are challenging to manage for every vitreore�nal 
surgeon. Various techniques have been tried to close myopic 
macular holes (MMH). Apart from the various internal 
limi�ng membrane (ILM) peeling techniques like circular or 
semicircular peel with temporal or superior hinged flaps, the 

10Texas Taco technique,  pedunculated flaps, free flaps and 
anterior lens capsule have been used.  Human lyophilized 
amnio�c membrane gra� (AMG) is being increasingly used 
to close persistent or recurrent myopic macular holes or 

11macular holes with detachment.  Garcin et al. have 
suggested to prefer overlay versus inlay technique to place 
AMG, owing to its scaffold like ac�on to promote centripetal 
migra�on of cells, preven�on of foveal gliosis and avoiding 

12RPE and neurore�nal injuries.  (Figure 4)

Newer concepts in myopia

Autologous blood has also been tried to close macular hole 
in MHRD. A study by Lai et al has shown 96% re�nal 
rea�achment rate with single surgery (vitrectomy with 
inverted ILM flap + autologous blood clot + gas) and 100% 

13with second surgery.  In this technique, the authors peeled 
the ILM and filled the macular hole with the ILM. At this 
point, pa�ent's blood drawn from the antecubital vein was 
injected gently over the macula to form a macular plug. The 
authors claim that the advantage with this technique 
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includes combina�on of two techniques leading to a higher 
chance of hole closure, faster wound healing and lesser 
postopera�ve prone posi�oning.

4. Posterior scleral reinforcement:

Posterior scleral reinforcement (PSR) has been tried using 
donor sclera and genipin-cross-linked sclera to strengthen 
the weak posterior sclera, reduce re�nal stretching, contain 
the posterior staphyloma, and limit its progression. Peng et 
al. have shown 3 year results of posterior scleral 
reinforcement (PSR) using donor sclera as a U shaped scleral 
belt passing posteriorly from the inser�on of superior to 

14inferior rec�.  Posterior sclera can be exposed by placing 
trac�on sutures for the inferior and lateral rectus muscles 
and then li�ing the inferior oblique with a muscle hook. The 
scleral strip is then sequen�ally passed underneath the 
inferior oblique, lateral rectus and inferior rectus muscles 
and secured. This technique has shown to prevent 
progressive axial length elonga�on and stabilize the 
refrac�ve error. Qi et al found be�er closure of macular 
holes and collapse of foveoschisis with PSR along with 
vitrectomy compared to vitrectomy alone in extreme 

15myopes with axial length  30mm.  ≥

Pan et al. have performed PSR with genipin cross-linked 
16sclera and found 78.1% re�nal rea�achment rates.  

Genipin is a natural plant based crosslinking agent derived 
from Gardenia fruit with good biocompa�bility. It has 
natural coloring proper�es due to the presence of iridoid 
blue based pigments. Animal studies have shown that 
genipin induced crosslinking helps to strengthen the 

17biomechanical proper�es of sclera.

5. Sutureless macular buckle

Macular buckle is another challenging surgery to support 
the posteriorly stretched sclera. A novel fiberop�c guided 
sutureless macular buckle designed using 7mm solid silicon 
�re and a sponge guided by a discarded chandelier 
illumina�on fiber cable has been described by Bedda et al 
which is fixed in place using sterile topical adhesive called 

18Histoacryl Blue.
 

6. Deep learning in myopia:

Finally, deep learning and ar�ficial intelligence are also 
being applied to iden�fy and segment lesions in 
pathological myopia based on fundus photos and also 
iden�fy vision-threatening lesions like foveoschisis, 

19, 20macular hole, RD and CNV based on OCT images.

 
To conclude, a lot of newer terminologies and therapies have 
evolved to treat myopia and its consequences, although we 
s�ll have a long way to go.
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MB or PPV is surgeon’s choice. Only few surgeons consider MB during primary 
surgery. Few surgeons consider MB in cases with failed or recurrent cases. Few 
surgeons manage with PPV alone

Management of Myopic Maculopathy in a schematic 
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