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Purpose: To evaluate the structural and functional outcome of pars plana
vitrectomy combined with ILM peel, endo-photocoagulation and gas tamponade
for optic disc pit associated maculopathy.

Study Design: Prospective interventional case series

Place and Duration of Study: Jinnah Hospital Lahore and Al-Ehsan Eye
Hospital Lahore

Material and Methods: Seven consecutive patients with unilateral maculopathy
associated with optic disc pit underwent pars plana vitrectomy combined with
ILM peel, endo-photocoagulation and gas tamponade. Patients were followed up
for 6 months after treatment. Main outcomes were determined by optical
coherence tomography (OCT) and best — corrected visual acuity (BCVA).

Results: Treatment with C3Fg tamponade followed by laser photocoagulation in
ODP maculopathy patients resulted in resolution of sub-retinal and/or intra-
retinal fluid in six out of seven patients at the end of six month follow up. The
remaining one patient had significant reduction in retinoschisis, as determined by
OCT, and fundoscopy, as well as an improvement in anatomical architecture.
There was statistically significant improvement in visual acuity in four eyes,
remained stable in two eyes and deteriorated in one eye in which we were not
able to achieve complete macular reattachment at the end of six months. Central
visual field loss after photocoagulation was not clinically appreciable. No post-
operative complications of maculopathy occurred during the follow-up period.

Conclusion: Given the myriad underlying pathology of sub retinal and intra
retinal fluid secondary to optic disc pit associated maculopathy, a complete
procedure of pars plana vitrectomy combined with ILM peel, endo-
photocoagulation and gas tamponade proved to be an efficient procedure to
achieve satisfactory structural and functional out come.

Key words: Optic disc pit maculopathy, retinoschisis, photocoagulation, pars
plana vitrectomy, internal limiting membrane.

ptic nerve pits are congenital colobomatous
O malformation of optic nerve head with a

reported incidence of 1 in 11000 patients!2.
This condition was first described by Wiethe in 18823.
Although some patients remain asymptomatic but
maculopathy has been reported in up to 25% - 75% of
the patients in different case series and studies*. Visual
loss secondary to maculopathy involving optic nerve
pit is mainly caused by serous macular detachment

and retinoschisis. The source and flow of fluid and
pathogenesis of maculopathy remain controversial
and various clinical mechanisms have been proposed
to describe these dilemmas surrounding optic pit
maculopathy. One such proposition was given by
Lincoff that schisis cavities are initially formed that
lead to outer macular hole formation; thus resulting in
conduit of fluid from intra-retinal space to sub retinal
space5. However, Optical coherence tomography
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(OCT) based studies have concluded that there can be
a collection of sub retinal fluid in the absence of
retinoschisis in cases of optic pit maculopathy®. The
theory of vitreous origin of fluid has been supported
by various previous clinical and histopathology
studies like alcain blue staining of vitreous followed
by presence of mucopolysaccharides in optic disc pit;
videos showing bubbles coming out of the pit after
pars plana vitrectomy (PPV) and intraocular gas
tamponade; similarly silicone oil has also been
described emerging from pit after intraocular
tamponade”®. Cerebrospinal fluid has also been
implicated as a potential source of sub retinal fluid
and this observation has been substantiated by few
observations. MRI contrast dye has been reported to
pass into sub retinal space and intraocular silicone oil
has been found in intracranial cavity in MRI
documented cases!®!l. Recent OCT findings have
suggested a 3 way connection between intraretinal
space, sub retinal space, perineurial space and vitreous
cavity; flow and trajectory of fluid may vary among
various patients. This hints towards the origin of
myriad of surgical options available; all being partially
successful and thus the lack of standard surgical
approach for optic disc pit maculopathy?’2.

Spontaneous resolution of optic pit maculopathy
has been reported in up to 25% of patients but one
may encounter macular hole formation, degenerative
cystic changes and retinal pigment epithelium
degeneration leading to more severe visual loss in the
absence of intervention. Therefore, to avoid these
sequel observed in the natural course of disease,
surgical intervention has been recommended by most
investigators!214,

The basic surgical procedure for optic disc pit
maculopathy is PPV and intraocular gas tamponade;
this procedure has been supplemented with internal
limiting membrane (ILM) peel and endolaser
photocoagulation to temporal margin of disc!5.
Macular buckle, optic nerve sheath fenestration and
intra / sub retinal fluid aspiration (recent description)
have also been employed as additional procedures
with varying functional and anatomic outcomes!”.

In this study, we report the outcome of 7 cases of
optic disc pit maculopathy after PPV, ILM peel, endo
laser and intraocular gas tamponade.

MATERIAL AND METHODS

This study was conducted at Jinnah Hospital Lahore
and Al-Ehsan Eye Hospital, Lahore from February

2013 to December 2015 after seeking approval from
Hospital Ethics Committee and all patients were
enrolled in this study after obtaining informed
consent. Seven eyes of 7 patients under went standard
23G, 3 port PPV, ILM peel, endolaser and intraocular
gas tamponade for optic disc pit associated
maculopathy. All surgeries were performed by the
same vitreoretinal surgeon. Optic disc pit
maculopathy was diagnosed after detailed slit lamp
examination, patients complaints, clinical signs and
relevant OCT observations. OCT and fundus
photographs were taken pre and post operatively.

After standard 3 ports 23G PPV, additional
procedures if ILM peel and endo laser were also
performed. ILM peel was assisted by Brilliant Peel
0.025% (Fluoron/Geuder, Heidelberg, Germany) dye
that preferentially stains ILM without staining cortical
vitreous and epiretinal membrane. The nasal extent if
ILM peel was till the optic disc margin.Two rows of
frequency doubled Nd: YAG laser were applied
around the temporal border of optic disc covering the
margins of retinal elevation just adjacent to optic disc.
Grade I reactions were achieved after applying burns
at the level of RPE. After fluid air exchange, a 14%
mixture of C3Fg and air were used as final
endotamponade. All 23G ports were secured using 6 0
Vicryl sutures.

All  patients underwent post operative
examination at 1st post operative day, 7th post
operative day and at 1st, 3rd and 6th post operative
month. All patients examined at 1st, 3rd and 6th post
operative months were evaluated after documenting
their best corrected visual acuity (BCVA) and
observations on OCT (Stratus OCT Carl Zeiss Meditec

Inc., Dublin, CA, USA) and (3D OCT - 1 Maestro;
Topcon Corporation®, Itabashi, Tokyo, Japan).

SPSS statistical software version 16.0 (SPSS Inc.,
Chicago, IL, USA) was used for data analysis. Pre-
operative and post-operative best corrected visual
acuity (BCVA) in Log MAR were statistically analysed
using Wilcoxon signed rank test. Spearman rank
correlation test was used to find relationship between
postoperative anatomic and functional results and
other relevant parameters. P-value <0.05 was taken as
statistically significant.

RESULTS

We had 4 male and 3 female patients with mean age of
28.88 +/-14.55 years (age range 19-66 years). Duration
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of loss of vision was between 18 days and 24 months
(mean 8.42 +/- 6.03 months. Range of preoperative
BCVA was from logMAR 0.3 to 1.30 (mean logMAR
1.00 +/- 0.43). Location wise, 5 pits were located
inferotemporally, 1 pit was located surepotemporally
and 1 pit was central in location (Fig. 1).

® INFEROTEMPORALLY ®SUPEROTEMPORALLY «Central

Fig. 1: Location of optic disc pit.
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Fig.2: Time needed before macular

attachment.

compete

Complete macular reattachment as observed on
OCT was achieved in 5 out of 7 eyes in 3 months. One
patient achieved macular reattachment at 5th post
operative month and 1 patient failed to achieve
complete macular reattachment at the end of 6 months
follow-up (Figure 2).

By the end of 6 months followup, BCVA improved
by at least 2 lines in 4 out of 7 patients. Two patients

Fig.3a: Pre-operative OCT and fundus photo of optic
disc pit with sensory macular detachment and
showing communication between sub retinal
space and optic disc pit.

Fig. 3b: Pre-operative OCT and fundus photo of optic
disc pit with retinoschisis.

had stable BCVA where as in 1 patient, BCVA
deteriorated as compared to her BCVA at the time of
presentation. Out of these 2 patients, one patient has
an unsuccessful anatomic outcome at the end of 6
months (Figure 3a, 3b, 3c and 3d). Over all, 6 months
post operative BCVA ranged from logMARI1. 34 to
0.24 (mean 0.64 +/- 0.54. These finding showed a
statistically significant (p-value < 0.005) improvement
in BCVA after 6 months of surgical intervention.

Spearman’s bivariate correlation concluded that
final BCVA was negatively correlated with patients
age and duration of symptoms at presentation (P =
0.005, r = 0.6 and P = 0.004, r = 0.63). However, there
was no statistically significant correlation between
duration of symptoms and pre operative BCVA.
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Fig. 3c: 6 months post-operative OCT and fundus
photo of optic disc pit where macula has failed
to reattach completely despite block of
communication between optic disc pit and sub
retinal space after argon laser
photocoagulation.

Fig.3d: 6 months post-operative OCT and fundus

photo showing complete resolution of
retinoschisis but sensory macular elevation
persists.

DISCUSSION

Optic disc pit presents clinically as a grey round to
oval excavation in optic nerve head. Its occurrence is
due to lack of perfect closer of embryonic fissure's. As
our understanding of maculopathy associated with
optic disc pit has increased, so have been the options
and recommendations for its treatment. Surgeons have
tried gas tamponade with or without endolaser
barrage, pars plana vitrectomy with or without laser

and with or without ILM peeling with varying success
rates’. Different patterns of maculopathy also
influence the anatomical and visual outcome after
surgical intervention. One such observation is the
presence of multilayer schisis cavities which renders
the intervention with poor visual outcome as
compared to serous retinal detachment type of
maculopathy?. Although incomplete understanding
of mechanism and management of maculopathy
associated with optic disc pit, still 74% of patients with
optic disc pit have been found to have certain level of
vitreous abnormalities like condensed vitreous
strongly attached to pit, vitreomacular traction or
incomplete vitreous detachment?!. Therefore pars
plana vitrectomy aided with tamponade, laser or ILM
peeling has been widely adopted as a technique to
counter this maculopathy with varying success rates.

In our study, we employed the surgical technique
of pars plana vitrectomy with ILM peel, endorser and
intraocular gas tamponade for treating optic disc pit
associated maculopathy. Although if maculopathy is
left alone and allowed to follow its natural course,
reattachment of macula has been reported but visual
outcome is usually very poor??2. Researchers have
reported a relatively higher incidence of recurrence
after gas tamponade or laser when done alone?*. Pars
plana vitrectomy with or without its adjuncts has been
used widely but there are risks associated with pars
plana vitrectomy as well (macular hole formation)®3. In
one report, scanning laser ophthalmoscope (SLO)
showed a cyst like structure above the pit; and
dynamic movement of eyes seemed to exert traction
on the pit and may be responsible for development of
serous macular detachment associated with optic disc
pit*. These observations along with above mentioned
abnormal vitreous traction role explains why pars
plana vitrectomy has become a preferred procedure
for optic disc pit maculopathy.

In our study, complete macular attachment was
observed in 5 out of 7 patients (72%) at 3 months and
6/7 (86%) at the end of 5 months. Our anatomic results
are comparable to Avci et al, who achieved macular
reattachment in 11/13 (84%) at the 16 month follow
up. Our functional results showed 57% patients had
improvement in BCVA of 2 lines or more where as
Acvi had such improvement in 84% in his subjects.
Just like in our study, he concluded a negative
correlation between durations of symptoms and final
BCVAY. The main difference between the to study
groups was that we preferred ILM peeling as an
adjunct where as Acvi did his intervention just like us
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but omitting ILM peeling. Another study showed that
7/8 eyes (87%) achieved retinal reattachment after
pars plana vitrectomy and induction of PVD alone
without ILM peel, gas tamponade or endo-
photocoagulation; but complete retinal reattachment
in this study was achieved after 1 year as compared to
our patients where 6/7 patients achieved complete
retinal attachment at end of 6 months.

Although size of macular detachment, presence
and severity of retinoschisis and size of optic disc pit
may be important factors influencing the therapeutic

Dr. Tehmina Jahangir
Patient evaluation and literature search.

Dr. Akhwand Abdul Najeed Jawad
Statistical analysis and discussion writing.

REFERENCES

1.

Postel EA, Pulido JS, McNamara JA, Johnson MW. The
etiology and treatment of macular detachment
associated with optic nerve pits and related anomalies.
Trans Am Ophthalmol Soc. 1998; 96: 73-88.

outcomes of intervention, our study shows that early 2.  Kraneburg EW. C'rater—like holes in the optic disc and
diagnosis and treatment are fundamental to achievin central serous retinopathy. Arch Ophthalmol. 1960; 64:
& ; . & 912-24.
good functional and anatomic results. 3. Wiethe T. A case of optic nerve deformity. Arch
Augenheilkd. 1882; 11: 14-9.
4. Tzu JH, Flynn HW Jr, Berrocal AM, Smiddy WE,
CONCLUSION Murray TG, Fisher YL. Clinical manifestations of optic
We have presented a study with good functional and pit maculopathy as demonstrated by spectral domain
structural outcome for optic disc pit associated optical coherence tomography. Clin Ophthalmol. 2013;
maculopathy treated by pars plana vitrectomy, endo 7:,167_72' . )
laser, ILM peel and gas endotamponade. This 5. Lincoff H, L(.)pez R.’.KreISSI.g L Ya.nnuzz.l L, Cox .M’
- ) p & p B Burton T. Retinoschisis associated with optic nerve pits.
combination procedure has been effective and we Arch Ophthalmol. 1988; 106: 61-7.
encountered minimal side effects of this procedure. 6. Lalwani GA, Punjabi OS, Flynn HW Jr, Knighton RW,
Although, the results cannot be generalised due to Puliafito CA. Documentation of optic nerve pit with
limited sample size, further similar studies can further macular schisis - like cavity by spectral domain OCT.
support the therapeutic approach we adopted for this Ophthalmic Surg Lasers Imaging. 2007; 38: 262-4.
pathology. Despite the difficulty in conducting 7. Ferry AP. Macular detachment associated with
randomised clinical trial for optic disc pit E?I:ig_emt?l I;’It of the _Optllct‘ nerve l‘head.t Patlh‘ﬂoglc
. . . indings in two cases simulating malignant melanoma
maculopathy bgcau.s.e of IFS very low ¥nC1dence, we still of the %horoid. Arch Ophthalmolgl%S;%I(l): 346-57.
¥1ee.d fl.lrther scientific evidence to tailor ogr approach 8. Akiba J, Kakehashi A, Hikichi T, Trempe CL. Vitreous
in finding the best procedure to address this pathology findings in cases of optic nerve pits and serous macular
completely. detachment. Am J Ophthalmol. 1993; 116: 38-41.
9. Johnson TM, Johnson MW. Pathogenic implications of
subretinal gas migration through pits and atypical
Author’s Affiliation colobomas of the optic nerve. Arch Ophthalmol. 2004;
Dr. Haroon Tayyab 122: 1793-800. .
Assistant Professor 10. Chang S, Haik BG, Ellsworth RM, St Louis L, Berrocal
. . JA. Treatment of total retinal detachment in morning
Sharif Medical and Dental College glory syndrome. Am ] Ophthalmol. 1984; 97: 596-600.
Lahore 11. Kuhn F, Kover F, Szabo I, Mester V. Intracranial
. . migration of silicone oil from an eye with optic pit.
Dr. 'Tehmlr}a Jahangir Grgefes Arch Clin Exp Ophthalmol}.’ 2006; 24121 reﬁce
Senior Registrar tomography morphology in optic disc pit associated
Jinnah Hospital, Lahore maculopathy. Indian ] Ophthalmol. 2014; 62: 777-81.
. 12. Sandali O, Barale PO, Bui Quoc E, Belghiti A, Borderie
Dr. A.khwan‘d Abdul Na]eed Jawad V, Laroche L, Sahel JA, Monin C. Longg—term results of
Medical Officer the treatment of optic disc pit associated with serous
SMDC, Lahore macular detachment: a review of 20 cases. ] Fr
Ophtalmol. 2011; 34: 532-8.
13. Shukla D, Kalliath J, Tandon M, Vijayakumar B.
Role of Authors Vitrectomy for optic disk pit with macular schisis and
Dr. Haroon Tayyab outer retinal dehiscence. Retina. 2012; 32: 1337-42.
Surgeon and stu dy design. 14. Georgalas I, Petrou P, Koutsandrea C,
138 vol. 32, No. 3, Jul — Sep, 2016 Pakistan Journal of Ophthalmology


http://www.ncbi.nlm.nih.gov/pubmed/?term=Postel%252520EA%25255BAuthor%25255D&cauthor=true&cauthor_uid=10360283
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pulido%252520JS%25255BAuthor%25255D&cauthor=true&cauthor_uid=10360283
http://www.ncbi.nlm.nih.gov/pubmed/?term=McNamara%252520JA%25255BAuthor%25255D&cauthor=true&cauthor_uid=10360283
http://www.ncbi.nlm.nih.gov/pubmed/?term=Johnson%252520MW%25255BAuthor%25255D&cauthor=true&cauthor_uid=10360283
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tzu%252520JH%25255BAuthor%25255D&cauthor=true&cauthor_uid=23355772
http://www.ncbi.nlm.nih.gov/pubmed/?term=Flynn%252520HW%252520Jr%25255BAuthor%25255D&cauthor=true&cauthor_uid=23355772
http://www.ncbi.nlm.nih.gov/pubmed/?term=Berrocal%252520AM%25255BAuthor%25255D&cauthor=true&cauthor_uid=23355772
http://www.ncbi.nlm.nih.gov/pubmed/?term=Smiddy%252520WE%25255BAuthor%25255D&cauthor=true&cauthor_uid=23355772
http://www.ncbi.nlm.nih.gov/pubmed/?term=Murray%252520TG%25255BAuthor%25255D&cauthor=true&cauthor_uid=23355772
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fisher%252520YL%25255BAuthor%25255D&cauthor=true&cauthor_uid=23355772
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lincoff%252520H%25255BAuthor%25255D&cauthor=true&cauthor_uid=3337708
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lopez%252520R%25255BAuthor%25255D&cauthor=true&cauthor_uid=3337708
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kreissig%252520I%25255BAuthor%25255D&cauthor=true&cauthor_uid=3337708
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yannuzzi%252520L%25255BAuthor%25255D&cauthor=true&cauthor_uid=3337708
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cox%252520M%25255BAuthor%25255D&cauthor=true&cauthor_uid=3337708
http://www.ncbi.nlm.nih.gov/pubmed/?term=Burton%252520T%25255BAuthor%25255D&cauthor=true&cauthor_uid=3337708
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lalwani%252520GA%25255BAuthor%25255D&cauthor=true&cauthor_uid=17552399
http://www.ncbi.nlm.nih.gov/pubmed/?term=Punjabi%252520OS%25255BAuthor%25255D&cauthor=true&cauthor_uid=17552399
http://www.ncbi.nlm.nih.gov/pubmed/?term=Flynn%252520HW%252520Jr%25255BAuthor%25255D&cauthor=true&cauthor_uid=17552399
http://www.ncbi.nlm.nih.gov/pubmed/?term=Knighton%252520RW%25255BAuthor%25255D&cauthor=true&cauthor_uid=17552399
http://www.ncbi.nlm.nih.gov/pubmed/?term=Puliafito%252520CA%25255BAuthor%25255D&cauthor=true&cauthor_uid=17552399
http://www.ncbi.nlm.nih.gov/pubmed/?term=Akiba%252520J%25255BAuthor%25255D&cauthor=true&cauthor_uid=8328541
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kakehashi%252520A%25255BAuthor%25255D&cauthor=true&cauthor_uid=8328541
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hikichi%252520T%25255BAuthor%25255D&cauthor=true&cauthor_uid=8328541
http://www.ncbi.nlm.nih.gov/pubmed/?term=Trempe%252520CL%25255BAuthor%25255D&cauthor=true&cauthor_uid=8328541
http://www.ncbi.nlm.nih.gov/pubmed/?term=Johnson%252520TM%25255BAuthor%25255D&cauthor=true&cauthor_uid=15596582
http://www.ncbi.nlm.nih.gov/pubmed/?term=Johnson%252520MW%25255BAuthor%25255D&cauthor=true&cauthor_uid=15596582
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chang%252520S%25255BAuthor%25255D&cauthor=true&cauthor_uid=6720839
http://www.ncbi.nlm.nih.gov/pubmed/?term=Haik%252520BG%25255BAuthor%25255D&cauthor=true&cauthor_uid=6720839
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ellsworth%252520RM%25255BAuthor%25255D&cauthor=true&cauthor_uid=6720839
http://www.ncbi.nlm.nih.gov/pubmed/?term=St%252520Louis%252520L%25255BAuthor%25255D&cauthor=true&cauthor_uid=6720839
http://www.ncbi.nlm.nih.gov/pubmed/?term=Berrocal%252520JA%25255BAuthor%25255D&cauthor=true&cauthor_uid=6720839
http://www.ncbi.nlm.nih.gov/pubmed/?term=Berrocal%252520JA%25255BAuthor%25255D&cauthor=true&cauthor_uid=6720839
http://www.ncbi.nlm.nih.gov/pubmed/?term=Berrocal%252520JA%25255BAuthor%25255D&cauthor=true&cauthor_uid=6720839
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kuhn%252520F%25255BAuthor%25255D&cauthor=true&cauthor_uid=16523301
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kover%252520F%25255BAuthor%25255D&cauthor=true&cauthor_uid=16523301
http://www.ncbi.nlm.nih.gov/pubmed/?term=Szabo%252520I%25255BAuthor%25255D&cauthor=true&cauthor_uid=16523301
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mester%252520V%25255BAuthor%25255D&cauthor=true&cauthor_uid=16523301
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sandali%252520O%25255BAuthor%25255D&cauthor=true&cauthor_uid=21652111
http://www.ncbi.nlm.nih.gov/pubmed/?term=Barale%252520PO%25255BAuthor%25255D&cauthor=true&cauthor_uid=21652111
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bui%252520Quoc%252520E%25255BAuthor%25255D&cauthor=true&cauthor_uid=21652111
http://www.ncbi.nlm.nih.gov/pubmed/?term=Belghiti%252520A%25255BAuthor%25255D&cauthor=true&cauthor_uid=21652111
http://www.ncbi.nlm.nih.gov/pubmed/?term=Borderie%252520V%25255BAuthor%25255D&cauthor=true&cauthor_uid=21652111
http://www.ncbi.nlm.nih.gov/pubmed/?term=Borderie%252520V%25255BAuthor%25255D&cauthor=true&cauthor_uid=21652111
http://www.ncbi.nlm.nih.gov/pubmed/?term=Borderie%252520V%25255BAuthor%25255D&cauthor=true&cauthor_uid=21652111
http://www.ncbi.nlm.nih.gov/pubmed/?term=Laroche%252520L%25255BAuthor%25255D&cauthor=true&cauthor_uid=21652111
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sahel%252520JA%25255BAuthor%25255D&cauthor=true&cauthor_uid=21652111
http://www.ncbi.nlm.nih.gov/pubmed/?term=Monin%252520C%25255BAuthor%25255D&cauthor=true&cauthor_uid=21652111
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shukla%252520D%25255BAuthor%25255D&cauthor=true&cauthor_uid=22481474
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kalliath%252520J%25255BAuthor%25255D&cauthor=true&cauthor_uid=22481474
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tandon%252520M%25255BAuthor%25255D&cauthor=true&cauthor_uid=22481474
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vijayakumar%252520B%25255BAuthor%25255D&cauthor=true&cauthor_uid=22481474
http://www.ncbi.nlm.nih.gov/pubmed/?term=Georgalas%252520I%25255BAuthor%25255D&cauthor=true&cauthor_uid=19253260
http://www.ncbi.nlm.nih.gov/pubmed/?term=Petrou%252520P%25255BAuthor%25255D&cauthor=true&cauthor_uid=19253260
http://www.ncbi.nlm.nih.gov/pubmed/?term=Koutsandrea%252520C%25255BAuthor%25255D&cauthor=true&cauthor_uid=19253260

SURGICAL MANAGEMENT OF OPTIC DISC PIT MACULOPATHY

15.

16.

17.

18.

19.

Papaconstadinou D, Ladas I, Gotzaridis E. Optic disc
pit maculopathy treated with vitrectomy, internal
limiting membrane peeling, and gas tamponade: a
report of two cases. Eur ] Ophthalmol. 2009; 19: 324-6.
Theodossiadis G. Evolution of congenital pit of the
optic disk with macular detachment in photocoagulated
and nonphotocoagulated eyes. Am J Ophthalmol. 1977;
84: 620-31.

Hirakata Al, Okada AA, Hida T. Long-term results of
vitrectomy without laser treatment for macular
detachment associated with an optic disc pit.
Ophthalmology, 2005; 112: 1430-5.

Avci R, Yilmaz S, Inan UU, Kaderli B3, Kurt M,
Yalcinbayir O, Yildiz M, Yucel A. Long-term outcomes
of pars planavitrectomy without internal limiting
membrane peeling for optic disc pit maculopathy. Eye
(Lond). 2013; 27: 1359-67.

Halbertsma KT. Crater-like hole and coloboma of the
disc associated with changes at the macula. Br ]
Ophthalmol. 1927; 11: 11-7.

Georgalas I, Ladas I, Georgopoulos G, Petrou P. Optic
disc pit: a review. Graefes Arch Clin Exp Ophthalmol.
2011; 249: 1113-22.

20.

21.

22.

23.

24.

25.

Skaat A, Moroz I, Moisseiev J. Macular detachment
associated with an optic pit: optical coherence
tomography patterns and surgical outcomes. Eur ]
Ophthalmol. 2013; 23: 385-93.

Theodossiadis PG, Grigoropoulos VG, Emfietzoglou J,
Theodossiadis GP. Vitreous findings in optic disc pit
maculopathy based on optical coherence tomography.
Graefes Arch Clin Exp Ophthalmol. 2007; 245: 1311-8.
Vedantham V, Ramasamy K. Spontaneous
improvement of serous maculopathy associated with
congenital optic disc pit: an OCT study. Eye (Lond).
2005; 19: 596-9.

Sobol WM, Blodi CF, Folk JC, Weingeist TA. Long-
term visual outcome in patients with optic nerve pit and
serous  retinal = detachment of the macula.
Ophthalmology. 1990; 97: 1539-42.

Theodossiadis G. Treatment of retinal detachment with
congenital optic pit by krypton laser photocoagulation.
Graefes Arch Clin Exp Ophthalmol. 1988; 226: 299.
Gandorfer A, Kampik A. Role of vitreoretinal interface
in the pathogenesis and therapy of macular disease
associated with optic pits. Ophthalmologe. 2000; 97: 276-
9.

Pakistan Journal of Ophthalmology

Vol. 32, No. 3, Jul — Sep, 2016 139


http://www.ncbi.nlm.nih.gov/pubmed/?term=Papaconstadinou%252520D%25255BAuthor%25255D&cauthor=true&cauthor_uid=19253260
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ladas%252520I%25255BAuthor%25255D&cauthor=true&cauthor_uid=19253260
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gotzaridis%252520E%25255BAuthor%25255D&cauthor=true&cauthor_uid=19253260
http://www.ncbi.nlm.nih.gov/pubmed/?term=Theodossiadis%252520G%25255BAuthor%25255D&cauthor=true&cauthor_uid=930990
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hirakata%252520A%25255BAuthor%25255D&cauthor=true&cauthor_uid=16024082
http://www.ncbi.nlm.nih.gov/pubmed/?term=Okada%252520AA%25255BAuthor%25255D&cauthor=true&cauthor_uid=16024082
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hida%252520T%25255BAuthor%25255D&cauthor=true&cauthor_uid=16024082
http://www.ncbi.nlm.nih.gov/pubmed/?term=Avci%252520R%25255BAuthor%25255D&cauthor=true&cauthor_uid=24037231
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yilmaz%252520S%25255BAuthor%25255D&cauthor=true&cauthor_uid=24037231
http://www.ncbi.nlm.nih.gov/pubmed/?term=Inan%252520UU%25255BAuthor%25255D&cauthor=true&cauthor_uid=24037231
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kaderli%252520B%25255BAuthor%25255D&cauthor=true&cauthor_uid=24037231
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kurt%252520M%25255BAuthor%25255D&cauthor=true&cauthor_uid=24037231
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yalcinbayir%252520O%25255BAuthor%25255D&cauthor=true&cauthor_uid=24037231
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yildiz%252520M%25255BAuthor%25255D&cauthor=true&cauthor_uid=24037231
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yucel%252520A%25255BAuthor%25255D&cauthor=true&cauthor_uid=24037231
http://www.ncbi.nlm.nih.gov/pubmed/?term=Halbertsma%252520KT%25255BAuthor%25255D&cauthor=true&cauthor_uid=18168589
http://www.ncbi.nlm.nih.gov/pubmed/?term=Georgalas%252520I%25255BAuthor%25255D&cauthor=true&cauthor_uid=21638030
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ladas%252520I%25255BAuthor%25255D&cauthor=true&cauthor_uid=21638030
http://www.ncbi.nlm.nih.gov/pubmed/?term=Georgopoulos%252520G%25255BAuthor%25255D&cauthor=true&cauthor_uid=21638030
http://www.ncbi.nlm.nih.gov/pubmed/?term=Petrou%252520P%25255BAuthor%25255D&cauthor=true&cauthor_uid=21638030
http://www.ncbi.nlm.nih.gov/pubmed/?term=Skaat%252520A%25255BAuthor%25255D&cauthor=true&cauthor_uid=23335316
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moroz%252520I%25255BAuthor%25255D&cauthor=true&cauthor_uid=23335316
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moisseiev%252520J%25255BAuthor%25255D&cauthor=true&cauthor_uid=23335316
http://www.ncbi.nlm.nih.gov/pubmed/?term=Theodossiadis%252520PG%25255BAuthor%25255D&cauthor=true&cauthor_uid=17285337
http://www.ncbi.nlm.nih.gov/pubmed/?term=Grigoropoulos%252520VG%25255BAuthor%25255D&cauthor=true&cauthor_uid=17285337
http://www.ncbi.nlm.nih.gov/pubmed/?term=Emfietzoglou%252520J%25255BAuthor%25255D&cauthor=true&cauthor_uid=17285337
http://www.ncbi.nlm.nih.gov/pubmed/?term=Theodossiadis%252520GP%25255BAuthor%25255D&cauthor=true&cauthor_uid=17285337
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vedantham%252520V%25255BAuthor%25255D&cauthor=true&cauthor_uid=15359248
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ramasamy%252520K%25255BAuthor%25255D&cauthor=true&cauthor_uid=15359248
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sobol%252520WM%25255BAuthor%25255D&cauthor=true&cauthor_uid=2255526
http://www.ncbi.nlm.nih.gov/pubmed/?term=Blodi%252520CF%25255BAuthor%25255D&cauthor=true&cauthor_uid=2255526
http://www.ncbi.nlm.nih.gov/pubmed/?term=Folk%252520JC%25255BAuthor%25255D&cauthor=true&cauthor_uid=2255526
http://www.ncbi.nlm.nih.gov/pubmed/?term=Weingeist%252520TA%25255BAuthor%25255D&cauthor=true&cauthor_uid=2255526
http://www.ncbi.nlm.nih.gov/pubmed/?term=Theodossiadis%252520G%25255BAuthor%25255D&cauthor=true&cauthor_uid=3402755
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gandorfer%252520A%25255BAuthor%25255D&cauthor=true&cauthor_uid=10827464
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kampik%252520A%25255BAuthor%25255D&cauthor=true&cauthor_uid=10827464

