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Management of Macular Hole : A Case Series  
 

Introduction Macular hole is a vitreomacular disorder described as a defect in the 
fovea and causes visual impairment. Vitrectomy surgery with ILM peeling is the 
current gold standard treatment of macular hole. Surgical intervention results in 90% 
successful rate of macular hole closure.  
Purpose To report different stages of macular hole and various techniques done as 
macular hole management.  
Methods This is a case series of 5 patients. The evaluation included a full ophthalmic 
examination, macular spectral domain optical coherence tomography, and 
microperimetry done at preoperative assessment and one to three months after the 
surgery. 
Results Three patients were female and two patients were male. Three patients were 
diagnosed as Stage IV macular hole and two patients diagnosed as Stage III macular 
hole. All of the patients underwent vitrectomy surgery with internal limiting 
membrane (ILM) peeling. One patient underwent inverted ILM flap, and one patient 
underwent vitrectomy surgery with human amniotic membrane transplantation. Four 
patients demonstrated macular hole closure in follow-up period, whereas one patient 
showed non-closure of the macular hole in three months follow up period. Visual 
acuity after the surgery has not shown an improvement during the follow up period. 
Conclusion Vitrectomy surgery with ILM Peeling results in closure of macular hole. 
The various technique of flap or transplantation showed a good result of macular 
closure.  
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I. INTRODUCTION 
 
     Macular hole is a vitreomacular interface disorder and defect in the fovea and can 

caused severe visual impairment. The estimation of macular hole incidence about 33 

of every 10.000 person in individuals older than 55 years old. The female-to-male 

ratio is 2 to 3:1. Majority of cases develop spontaneously or idiopathically. There is a 

5% to 15% risk of developing macular hole in the other eye if a macular hole 

develops in one eye.1,2  

     Macular hole closure can occurred spontaneously in approximately 5-10% cases in 

early stages. Pars plana vitrectomy with internal limiting membrane (ILM) peeling 

and gas tamponade has been the standard of care of macular hole treatment. The 

success rate achieved 90%. Several technique has been done to achieve closure of 
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macular hole such as conventional ILM peeling, inverted ILM peeling and amnion 

membrane graft.  Previous study showed closure rate of large macular hole ³ 400 µm 

is 56% with poor visual outcome. Better preoperative visual acuity have higher rates 

of visual gain and anatomical closure. Stage 2 or higher is indications for surgical 

correction.3–5 Herein we report five case series of macular hole managed by 

vitrectomy and different methods of Internal Limiting Membrane (ILM) Peeling. 

 

II. METHODS  

     This is a retrospective case series study of 5 patients with macular hole underwent 

pars plana vitrectomy in August 2020 – March 2021. All the data were collected from 

the medical records including gender, visual acuity, anterior segment examination, 

preoperative and postoperative Optical Coherence Tomography (OCT), 

microperimetry, and technique of the surgery. Inclusion criteria include patient 

diagnosed as macular hole who underwent pars plana vitrectomy and examined with 

Spectral Domain-OCT (SD-OCT) and microperimetry before and after the surgery. 

The exclusion criteria were incomplete medical records and patients who did not 

come for a routine control after the surgery.  

 

III. CASE REPORT 

Case 1   

     A 62 years old female came with a gradual blurred vision since one years before 

admitted in both eyes. There were no pain and redness in both eyes. She denied any 

history of trauma. There were no history of wearing eye glasses was denied, history 

of hypertension, diabetes mellitus, or other systemic diseases. Physical examination 

revealed consciousness was fully alert with  vital sign was within normal limit. An 

ophthalmology examination revealed ortotrophia with normal ocular motility. 

Uncorrected visual acuity on the right eye (RE) was 0.9 LogMar 10 , and on the left 

eye (LE) 0.3 LogMar 40 Intraocular pressure (IOP) was 14 mmHg in both eyes. 
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Anterior segment examination was within normal limit on both eyes. Funduscopy 

examination on the right eye was within normal limit. On the Right eye showed 

macular hole. SD-OCT examination showed macular hole with 1200 µm as base 

diameter. The patient then diagnosed with Macular Hole gr IV RE. The patient 

underwent vitrectomy surgery with ILM Peeling (inverted flap technique) with Sulfur 

hexaflouride (SF6) on her Right  eye. 

 
  

Figure 1. Case 1 SD-OCT on The Right Eye (A) Preoperative Macular Hole, (B) 
1 Month Postoperative SD-OCT, (C) 3 Months Postoperative SD-OCT  

 

 
Figure 2. Case 1 Microperimetry (A) Preoperative Macular Hole Microperimetry, 1 
Month Postoperative Microperimetry, (C) 3 Months Postoperative Microperimetry 

 
     On follow-up period in one month after the surgery, ophthalmological 

examination revealed visual acuity on her LE was 0.8 LogMar 15 with IOP on the RE 

was 12. Anterior segment examination and posterior segment examination was within 

normal limit. Macular OCT revealed closure of the macular hole, and microperimetry 

showed better sensitivity. Three months after the surgery uncorrected visual acuity 

was increased by 1 line and microperimetry showed better retinal sensitivity. 

 
Case 2  
     A 46 years old male came with a gradual blurred vision 6 months before admitted 

on right eyes. There were no pain and redness in both eyes. He denied a history of 

trauma was denied. There was no history of wearing eyeglasses. He has hypertension 
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and currently on antihypertensive therapy, history of diabetes mellitus, or other 

systemic diseases were denied. Physical examination revealed vital sign was within 

normal limit. An ophthalmology examination revealed orthotrophia with normal 

ocular motility. Uncorrected visual acuity on the right eye (RE) was 0.7 LogMar 20 

and on the left eye (LE) 0.6 LogMar 25. Intraocular pressure (IOP) was 15 mmHg 

and 16 mmHg respectively. Anterior segment examination was within normal limit 

on both eyes. Funduscopy examination on the both eyes showed normal optic disc, 

with macular hole. SD-OCT examination showed macular hole with base diameter  

950 µm. The patient was diagnosed with Macular Hole gr IV on both eyes. The 

patient underwent vitrectomy surgery with conventional ILM Peeling with Sulfur 

Hexafluoride (SF6) on his Right Eye.  

 

 
Figure 3. Case 2 SD-OCT on The Right Eye (A) Preoperative Macular Hole, (B) 

1 Month Postoperative SD-OCT, (C) 2 Months Postoperative SD-OCT  
 
 

  
Figure 4. Case 2 Microperimetry on The Right Eye (A) Preoperative Macular Hole 

Microperimetry, (B) 1 Month Postoperative Microperimetry, (C) 2 Months 
Postoperative Microperimetry 

 

     One week after the surgery patient complained of blurred vision, redness, and pain 

in the right eye. Ophthalmological examination revealed visual acuity on the RE was 

1/60 and 0.7 LogMar 20 on the LE. Intraocular pressure were 46 mmHg and 20 
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mmHg, respectively. Anterior segment examination showed ciliary injection with 

corneal edema. Funduscopy cannot be done due to hazy media on the RE and macular 

hole on the LE. The patient was instructed to do ocular ultrasound on the RE. Ocular 

ultrasound examination showed RE posterior segment was within normal limit. The 

patients were given Timolol Maleate 0.5% eye drops twice a day on RE, 

acetazolamide three times a day, and Potassium Aspartate once a day.  

     One month after the surgery, the patient came without any complained and was 

planned to do the LE surgery. Ophthalmological examination showed visual acuity on 

RE was 0.8 LogMar 15 and on the LE was 0.6 LogMar 25. Intraocular pressure was 

12 and 15, respectively. Anterior segment examination was within normal limits. 

Funduscopy examination on the RE showed normal retina and macular hole on the 

LE. Macular OCT showed base diameter 910 µm. Two months after the surgery, 

ophthalmological examination revealed visual acuity on RE was 0.8 LogMar 15 and 

on the LE was 0.6 LogMar 25. Macular OCT showed base diameter 1010 µm. 

Microperimetry showed better sensitivity in 2 months. 

 

Case 3   

     A 56 year old female came to the outpatient clinic with a blurred vision on the LE 

two months before admitted. There was no pain nor redness in both eyes. She had 

history high myopia in both eyes. There was no history of trauma. She had a history 

of hypertension, she had no history of diabetes mellitus nor other systemic diseases. 

Physical examination revealed consciousness was fully alert with vital sign was 

within normal limit except high blood pressure 150/87. An ophthalmology 

examination revealed orthotrophia with normal ocular motility. Uncorrected visual 

acuity on the right eye (RE) was 2/60 and on the left eye (LE) 1/60. Intraocular 

pressure (IOP) was 18 mmHg and 21 mmHg, respectively. Anterior segment 

examination was within normal limit on both eyes. Funduscopy examination on the 

RE showed peripapillary atrophy and tigroid fundus, whereas LE showed macular 

hole, tigroid fundus and peripapillary atrophy. SD-OCT examination showed macular 
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hole with base diameter 650 µm. The patient was diagnosed with Stage III Macular 

Hole on LE. The patient underwent vitrectomy surgery with conventional ILM 

Peeling on her Left Eye.  

  
Figure 5. Case 3 SD-OCT on The Left Eye (A) Preoperative Macular Hole, (B) 1 

Month Postoperative 
 

 
Figure 6. Case 3 Microperimetry on The Left Eye (A) Preoperative Macular Hole 

Microperimetry, (B) 1 Month Postoperative Microperimetry 
 

     One month after the surgery, the patient came without any complained and 

Ophthalmological examination showed visual acuity on the LE was 3/60. Intraocular 

pressure were 13 mmHg. Anterior segment LE was within normal limit. Macular 

OCT showed closure of the macular hole with better sensitivity on microperimetry. 

The patient instructed for a routine follow-up control every months for further 

evaluation.  

 

Case 4  

     A 64 year old female came to the outpatient clinic with a blurred vision on the LE 

five months before admitted. There was no pain nor redness in both eyes. She had 

history high myopia in both eyes. There was no history of trauma. She had a history 

of hypertension and currently on antihypertensive therapy. She denied any history of 

diabetes mellitus or other systemic diseases. Physical examination revealed 
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consciousness was fully alert with vital sign was within normal limit except high 

blood pressure 150/87. An ophthalmology examination revealed orthotrophia with 

normal ocular motility. Uncorrected visual acuity on the right eye (RE) was 0.2 

LogMar 42 and on the left eye (LE) 2/60. Intraocular pressure was 19 mmHg and 17 

mmHg, respectively. Anterior segment examination was within normal limit on both 

eyes. Funduscopy examination on the RE showed peripapillary atrophy and tigroid 

fundus, whereas LE showed macular hole, tigroid fundus and peripapillary atrophy. 

OCT examination showed macular hole with base diameter : 1030 µm. The patient 

were diagnosed with Macular Hole Stage IV on LE. The patient underwent 

vitrectomy surgery with ILM Peeling and Amnion Membrane Transplant with 

Perfluoropropane (C3F8) on her Left Eye. 

 
Figure 7. Case 4 SD-OCT on The Left Eye (A) Preoperative Macular Hole, (B) 3 

Months Postoperative 
 

  
Figure 8. Case 4 Microperimetry on The Left Eye (A) Preoperative Macular Hole 

Microperimetry, (B) 3 Months Postoperative Microperimetry, (C) Fundus 
Photograph of dislocated Amnion Membrane Transplant (arrow) 

 

     Three months after the surgery, the patient came without any complained and 

Ophthalmological examination showed visual acuity on the LE was 2/60. Intraocular 

pressure was 15 mmHg. Left eye anterior segment was within normal limit. 

Funduscopy of posterior segment revealed dislocated Amnion Membrane Transplant 

and shown in Figure 8C. Macular SD-OCT showed closure of macular hole. The 
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patient instructed to come for routine control in the next 1 month for further 

evaluation.  

 

Case 5  

     A 51 year old male came to the outpatient clinic with a blurred vision on the LE 

three weeks before admitted. There was no pain nor redness in both eyes. There was 

no history of high myopia in both eyes nor trauma. No history of hypertension and 

diabetes mellitus or other systemic diseases. Physical examination revealed 

consciousness was fully alert with vital sign was within normal limit. An 

ophthalmology examination revealed orthotrophia with normal ocular motility. 

Uncorrected visual acuity on the right eye (RE) was 0.1 LogMar 50 and on the left 

eye (LE) 0.9 LogMar 10. Intraocular pressure (IOP) was 13 mmHg and 15 mmHg 

respectively. Anterior segment examination was within normal limit on both eyes. 

Funduscopy examination on the RE was normal, whereas LE showed macular hole.  

OCT examination showed macular hole with base diameter 1030 µm. The patient 

were diagnosed with Macular Hole Stage III on LE. The patient underwent 

vitrectomy surgery with ILM Peeling with Sulfur Hexafluoride (SF6) on her Left 

Eye. 

 
Figure 9. Case 5 SD-OCT on The Left Eye (A) Preoperative Macular Hole, (B) 1 

Month Postoperative OCT, (C) 3 Months Postoperative 
 

 
Figure 10. Case 5 Microperimetry on The Right Eye (A) Preoperative Macular Hole 

Microperimetry, (B) 1 Month Postoperative Microperimetry 
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     Three months after the surgery, the patient came without any complained and 

Ophthalmological examination showed visual acuity on the LE was 0.9 Log 10 . 

Intraocular pressure was 18 mmHg. Left eye anterior segment was within normal 

limit. Macular SD-OCT showed closure of macular hole.  
 
 
IV. DISCUSSION 

     A macular hole is a disorder of vitreomacular interface caused by abnormal 

vitreous traction from incomplete vitreous detachment. Incidence of the macular hole 

are higher among woman when compared with men. If untreated, macular hole will 

progress in size and Stage with increasing central visual loss. Risk factors of macular 

hole include vitreous traction, trauma, diabetic eye disease, the high degree of myopia 

and retinal detachment. A macular hole can be idiopathic or secondary and caused by 

trauma, chronic cystoid macular edema, or vascular occlusion.1,2,6 In this case series 

majority of the patient were female and associated with the history of high myopia. 

     Clinical staging of the macular hole was described by Gass and Johnson as stage I-

IV. Anteroposterior and tangential vitreous traction on the fovea results in changes of 

morphology start with macular cyst (stage I macular hole) and continue to full-

thickness macular hole smaller than 400 µm (stage II macular hole). Stage III macular 

hole defines as further development of a hole greater than 400 µm in size with 

incomplete vitreous separation. Stage IV macular hole defines as complete separation 

of vitreous from the macula and the optic disc and frequent epiretinal membrane 

development. Lamellar macular hole defines as irregular foveal contour with break in 

the inner fovea, dehiscence of inner foveal retina from outer retina without full 

thickness foveal defect and intact foveal photoreceptors.6,7 There were three cases of 

macular hole classified as stage IV macular hole, whereas two patients diagnosed 

with stage III macular hole. All of the patients came for the first visit with the 

complained of blurred vision for more than 3 weeks. 
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     Microperimetry is a diagnostic technique that allows us to correlate retinal 

anatomy and functional outcomes. This technique documents the eye fixation of the 

patient. Microperimetry in macular hole can be used to compared the sensitivity and 

fixation improvement before and after the surgery or comparing the results of 

different surgical technique.8,9 Microperimetry in this study can differentiate the 

retinal sensitivity before and after the surgery to evaluate the surgical technique.  

     Vitrectomy with ILM peeling and intraocular tamponade followed by face-down 

positioning for 3-7 days is the current gold standard procedure in treating macular 

hole. ILM Peeling improves the macular hole closure by several mechanisms. 

Removal of the ILM results in increasing of retinal compliance and hole closure. 

Proliferation of cellular components such as myofibroblast, fibrocytes, RPE cells and 

glial cells also migrate onto the ILM surface and create tangential contractile force. 

ILM peeling results in removing the remaining macular cortical vitreous inhibit 

postoperative epiretinal membranes and secondary tangential traction. ILM Peeling 

also causes trauma to the Muller cell end feet and leads to the proliferation of retinal 

glial cells and enhance macular hole contraction and repair. Amniotic membrane was 

reported inducing RPE cell proliferation and differentiation. The inverted flap 

technique has been shown to have 98% closure rate in large macular hole > 400 µm, 

and after 12 months of follow up the vision was significantly better in this 

technique.2,3,5,10 All of the 4 cases were treated with vitrectomy surgery, ILM peeling 

and gas tamponade.  Case 1 surgery was done by ILM peeling with inverted flap 

technique and showed macular hole closure in 1 month after the surgery.  

      Human amniotic membrane has been proposed as a new technique of macular 

hole closure. This graft especially useful in a recurrent macular hole. Previous study 

showed complete macular hole closure with increased retinal sensitivity in 

microperimetry. The recurrent macular hole was resolved in 1-2 weeks with human 

amniotic membrane graft.11,12 Case 4 demonstrated macular hole closure after 

vitrectomy and ILM peeling with amnion membrane transplantation. Although three 
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months after the surgery showed dislocation of the amniotic membranes the macular 

hole has been resolved with increased sensitivity in microperimetry.  

      Vitrectomy surgery with ILM peeling and gas tamponade have 90% successful 

closure rate. Factors contributing to the successful closure rates include size, myopia, 

and traumatic hole. Other prognostic factor of macular hole depends on the duration, 

stage, and size of the hole. Stage IV macular hole have a low closure rate. Myopia is 

also a risk factor for poor prognosis of non-closure macular hole. Closure rate of 

macular hole larger than 500 microns have 50% closure rates with the conventional 

technique.2,11 Almost all of the cases in this study have a large macular hole diameter, 

in case 3 and 4 myopia contributing to poor prognosis after the surgery.  

      Macular hole recovery can be observed in 1 to 6 months after the surgery. The 

early recovery was the repair process of the external limiting membrane followed by 

the integrity of inner segment – outer segment band and visual acuity. The anatomical 

closure of macular hole did not always correspond with visual acuity. Successful 

restoration of foveal integrity relies on the balance of glial cell proliferation and 

photoreceptor integrity.11,13 All of the cases were evaluated for 1-3 months after the 

surgery to assess the recovery of macular hole closure after the surgery. The visual 

acuity has not been improved in all of the cases, probably due to the short term period 

of follow up but the closure of the macular hole can be observed in four cases. One 

patient showed nonclosure of the macular hole but currently still under evaluation 

until 6 months after the surgery.  

   

V. CONCLUSION 

     Macular Hole is a disorder of vitreomacular interface shown as defect in the fovea 

and can caused severe visual impairment. Vitrectomy surgery with ILM peeling has 

been done routinely as macular hole treatment. Several techniques has been proposed 

to close the macular hole includes conventional ILM peeling, inverted ILM flap and 

human amniotic membrane transplantation. Closure of the macular hole can be 

achieved in one to six months after the surgery. Visual recovery can be observed as 



12 
 

early as one month or more than 6 months after the surgery. This study showed 

macular closure achieved in almost all of the cases after one to three months after 

vitrectomy surgery.   
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