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TREATMENT OF PERSISTENT MACULAR HOLE USING HUMAN 

AMNIOTIC MEMBRANE 

  

ABSTRACT  

Introduction : Macular hole (MH) is an anatomical defect in the center of the 

macula or fovea and can cause a central visual loss if left untreated. For decades, 

standard surgical techniques for closing the hole are carried out as a routine practice. 

However, treatment of persistent MH is still a challenge and associated with lower 

surgical closure rates. Recently, the use of human amniotic membrane (hAM) has 

been extended to treat persistent MH. 

Purpose : To report a case of persistent MH who underwent HAM implantation 

surgery, with the purpose of highlighting the critical issues of this new surgical 

procedure 

Case report : A 58 years-old male patient came to Cicendo National Eye Hospital 

with chief complaint of gradual painless blurred vision on the right eye for over 6 

months. Funduscopy and optical coherence tomography examination showed large 

full-thickness MH. The patient then had undergone a pars plana vitrectomy (PPV) 

performed with peeling of the internal limiting membrane (ILM) and gas 

tamponade. One month postoperative, the visual acuity was logMAR 1.0 and the 

fundus examination showed MH which remained open on the right eye. He was 

diagnosed with large persistent MH. The patient was planned for re-operation and 

decided to perform vitrectomy with combination of new technique using hAM.  

Conclusion : Further follow-up is needed to demonstrate the regenerative potential 

of hAM, but the implantation of hAM may offer new hope in restoring vision in 

patients with special types or persistent MH.  
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I. Introduction 

     Macular hole (MH) is an anatomic discontinuity of the neurosensory retina that 

develops in the center of the macula or fovea. The pathogenesis can be idiopathic 

or result from myopia, trauma, or other causes. Several large‐scale population‐

based studies have reported the prevalence of full-thickness MH (FTMH) to range 

between 0.2 and 3.3 per 1000 individuals. Macular hole is more common in females 

(3.3:1), with bilaterality in about 10% of cases. The incidence increases with age, 

and the incidence in the fellow eye is 5% to 10% during a period of 5 years. The 

prognosis of untreated FTMH is poor, with over a third of patients experiencing 

deterioration in vision to levels of 20/200 or worse.1-4 

     Until 1991, MH was considered to be an untreatable condition, but for the past 

decade, surgical techniques for closing the hole and improving the central vision 
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are carried out as a routine practice. Currently, the treatment of persistent MH is 

still a challenge. The failure rate of primary surgery in idiopathic MH is less than 

10%. Newer techniques have been developed to address macular holes with lower 

likelihood of closure. A novel technique use human amniotic membrane (hAM) 

placed in the subretinal space to bridge the tissue gap and provide a scaffold which 

the surrounding retinal tissue can overfill to successfully close the macular hole. 

This study report the case of a patient with persistent MH who underwent HAM 

implantation surgery, with the purpose of highlighting the critical issues of this new 

surgical procedure.5-7 

 

II. Case Report 

 A 58 years-old man came to Vitreoretina Unit at Cicendo National Eye Hospital 

with chief complaint of gradual painless blurred vision on the right eye for over 6 

months. The patient also complaint of central visual distortion. There was no 

complaints of floaters or photopsia. There was no history of trauma, systemic 

disease and long term medication. The patient had a history of cataract extraction 

in both eyes. 

      Physical examination revealed that he was composmentis with vital signs and 

all general examinations were within normal limit. Ophthalmology examination 

revealed his visual acuity (logMAR, ETDRS letter score) was 1.0 (4) on the right 

eye and 0.4 (34) on the left eye. Intraocular pressure on both eyes were within 

normal limit. Hirchberg test showed orthotropia, with normal ocular eye movement. 

     Slit-lamp biomicroscopy examination of anterior segment were within normal 

limit on both eyes. There was no relative afferent pupillary defect (RAPD). There 

was metamorphopsia on the right eye in amsler grid examination. Posterior segment 

examination showed MH on the right eye. The patient then underwent macula 

optical coherence tomography (OCT) examination for further investigation. 

     Spectral domain OCT examination showed the presence of a full-thickness MH 

on the right eye with aperture diameter of MH was 569 μm horizontally and 52 μm 

vertically as well as the presence of intraretinal cysts (Figure 1). There was a 

complete posterior vitreous detachment (PVD) on the left eye. The patient was 
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diagnosed with right eye full-thickness macular hole and complete posterior 

vitreous detachment on the left eye. He was planned for surgery in order to achieve 

the MH closure. 

 

A.    
 

B.    
Figure 1. Spectral domain OCT examination. A. FTMH > 400 μm on the right eye; B. 

Complete PVD on the left eye 
Source: National Eye Center Cicendo Eye Hopital 

  

     The patient had undergone a pars plana vitrectomy (PPV) performed with 

peeling of the internal limiting membrane (ILM) and gas tamponade. One day after 

surgery, the visual acuity was decreased to close face finger counting (CFFC). He 

was given postoperative therapy and advised to sleep with face downward position. 

     Within 1 month of follow up visit, the visual acuity was logMAR 1.0 (4), its 

same like the visual acuity in 1 week postoperative, and the fundus examination 

still showed MH on the right eye. Spectral domain OCT was performed and 

confirmed there was still presence of a FTMH with aperture diameter of MH was 

809 μm horizontally and 676 μm vertically (Figure 2). He was diagnosed with a 

large persistent macular hole on the right eye, which remained open despite the 

previous surgery. The patient was then planned for re-operation 3 months later and 

decided to perform vitrectomy with combination of new technique using amniotic 

membrane. 
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Figure 2. Spectral domain OCT examination within one month of follow up visit 

Source: National Eye Center Cicendo Eye Hopital 
      

     The surgical procedure was carried out under retrobulbar anesthesia. A standar 

3-port 23-gauge pars plana vitrectomy was performed and continued with the ILM 

peeling by using intraocular forceps because during the operation it was found that 

there was a residual ILM from the previous surgery. The hAM that produced by 

Batan Research Tissue Bank Pair, Indonesia was inserted inside the vitreous cavity 

through a 23-G trocar after valve removal. The hAM was positioned through the 

macular hole into the subretinal space, with its basal membrane faced up, and the 

chorion layer faced towards the retinal pigment epithelium (RPE). Afterward, an 

injection of pure sulfur hexafluoride (SF6) was chosen as temporary 

endotamponade. Face-down positioning was recommended to the patient for 7 days 

after surgery. 

 

A.  B.  
Figure 3. One day post surgical examination A. Gas filled eye make a bit cloudy media as 

seen in the fundus photography; B. Spectral domain OCT of the right eye 
Source: National Eye Center Cicendo Eye Hopital 

 

     The patient was treated with ofloxacin eye drops 6 times daily on the right eye, 

prednisolone acetate 1% 6 times daily on the right eye, cyclopentolate 1% eye drops 

3 times daily on the right eye, ciprofloxacin 500 mg 2 times daily per oral, and 
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paracetamol 500 mg 3 times daily per oral. The visual acuity was decreased to 1/60 

at one day after surgery. The posterior segment examination showed gas filled eye 

with the hAM attached to the retina (Figure 3). 

 

  
Figure 4. The hAM was intact attached to the retina of the right eye 

Source: National Eye Center Cicendo Eye Hopital 

 

     Figure 4 showed the fundus photography of one week after surgery. The one 

week postoperative OCT showed reattached of the margins of MH and were closer 

(Figure 5), with no change of visual acuity. Predinisolone acetate 1% was continued 

with tapering dose and control for the next 4 weeks. 

 

 
Figure 5. Follow-up OCT scan at 1 week after hAM implant 

Source: National Eye Center Cicendo Eye Hopital 
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III. Discussion 

     Macular hole is an anatomic defect in the fovea featuring interruption of neural 

retinal layers. The defect of neural retinal layer can be partial thickness, known as 

lamellar MH, or full-thickness defect from the ILM to the RPE. Full-thickness MH 

are common, with an estimated incidence of 7.8 persons per 100,000 populations 

per year. Macular holes have a female-to-male ratio of 2 to 1 and occur mostly in 

the sixth through eighth decades of life and can appear at a younger age in myopic 

eyes. Typically, the patient will experience metamorphopsia and decreased visual 

acuity, which may progress to a central scotoma as the macular hole enlarges. 

Although the majority of MH occured in women, in this case the patient is a 58 

years-old male. He came with complaints of gradual painless blurred vision and 

central vision distortion.1,4,8,9 

     Full-thickness MH can be differentiated into two types based on the etiology. 

Primary FTMH, formerly referred to as idiopathic, are caused by vitreous traction 

on the fovea, due to an anomalous PVD. Secondary FTMH are not associated with 

VMT and caused by other pathologic conditions, such as blunt trauma, lightning 

strike, high myopia, macular schisis, macular telangiectasia, wet age-related 

macular degeneration, and surgical trauma. The patient was classified as primary 

since there was no pathologic condition features reported.8,10 

     The formation of a macular hole typically evolves over a period of weeks to 

months through a series of stages first described biomicroscopically by Gass, 

although some macular holes may develop more rapidly. Gass and colleagues in 

1988 described 4 stages of FTMH. It categorizes macular holes according to their 

clinical appearance, hypothesizing the role of a tangential traction exerted by the 

perifoveal vitreous cortex, resulting in a foveal dehiscence progressing from 

foveolar detachment to a FTMH.1,10,11 

     Nowadays, since the wide usage of OCT has provided a large amount of 

anatomic data, which is very useful to better understand the pathogenesis and 

progression of FTMHs. The International Vitreomacular Traction Study Group has 

therefore realized a new classification in 2013. This classification considering 

different parameters, such as hole’s size, eventual vitreomacular traction, and 
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etiology (Table 1). Even though Gass classification takes into account only 

ophthalmoscopic parameters, it correlates well with the morphological features 

recently highlighted by OCT and autofluorescence.8,10 

 
Table 1. The International Vitreomacular Traction Study Classification System for 

Vitreomacular Adhesion, Traction, and Macular Hole 
Classification Subclassification 

Vitreomacular adhesion (VMA) Size: focal (≤1500 µm) or broad (>1500 µm) 

Isolated or concurrent 

Vitreomacular traction (VMT) Size: focal (≤1500 µm) or broad (>1500 µm) 

Isolated or concurrent 

Full-thickness macular hole Size: small (≤250 µm), medium (>250-≤400 µm), or large 

(>400 µm) 

Status of vitreous: with or without VMT 

Cause: primary or secondary 
Source: American Academy of Ophthalmology9 

 

     The new classification includes not only macular holes but also VMA and VMT, 

since they all are closely related vitreomacular diseases. Vitreomacular adhesion, 

VMT, and FTMH were defined by anatomic criteria that must be present on at least 

1 OCT B-scan image and classified by size of attachment or lesion and presence of 

concomitant retinal or vitreoretinal conditions. Vitreomacular adhesion is defined 

as a perifoveal vitreous separation with remaining vitreomacular attachment and 

unperturbed foveal morphology. VMA in further may cause VMT that 

characterized by anomalous vitreous detachment accompanied by anatomic foveal 

distortion, including pseudocysts, macular schisis, cystoid macular edema, and 

subretinal fluid.8,10 

     The actual anatomic opening of the foveal center may arise from several 

mechanical causes such as tractional foveal cystoid space, breakdown and elevation 

of central photoreceptors, traction on the inner retina. A special circumstance exists 

when an individual develops FTMH in one eye and OCT reveals VMA or VMT in 

the fellow eye. The 5-year risk of a patient with an FTMH of developing an FTMH 

in the fellow eye was approximately 10% to 15%. Fellow eyes with a complete 

posterior vitreous detachment have a lower risk of developing an FTMH. In one 

study, it was observed that no fellow eye with a complete posterior vitreous 

detachment developed an FTMH during a median follow-up period of 33 months. 
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In this case, based on sprectral domain OCT, on the right eye showed MH with 

rounded edge, intraretinal psudocysts, and thicker edge than neighboring retinal 

tissue because of accumulation of intraretinal fluid. The left eye may have a lower 

risk of developing an FTMH because there was complete PVD as it seen on OCT.1,8 

     The OCT-based measurements of minimum hole width represent a valid 

treatment guidance, both medication and surgery. The aperture size is measured at 

the narrowest hole width in the mid retina, using the OCT caliper function, as a line 

drawn roughly parallel to the RPE. OCT-based anatomic classification system, MH 

are determined to be small (<250 µm), medium (250-400 µm), or large (>400 µm) 

based on aperture size. Small aperture size associated with a small chance of 

spontaneous closure, while the closure rate after vitrectomy approaches 100%. 

Macular hole with medium or large size, surgical intervention is recommended. In 

this case, the patient recommended to undergo surgical therapy because he was 

classified as large MH.8,10 

     In 1991, Kelly et al. introduced the use of PPV to treat MH. Pars plana 

vitrectomy is a vitrectomy with separation of the vitreous from the retinal surface, 

and may include removal (peeling) of any fibrous membranes adherent to the retina 

(epiretinal membranes), filling the eye with long-acting gas (tamponade), and 

positioning of the patient strictly face-down for the first days after the operation. 

Since then a number of refinements and variations have been described. Eckardt et 

al. in 1997 was the first to describe ILM peeling, and it was reported to give good 

results and increase the rate of closure for MH. It is thought to work by removing 

residual adherent vitreous cortex remnants on the ILM surface, removing associated 

fibrocellular collections, removing the rigid and less compliant ILM (relative to the 

retina itself), and causing a retinal glial cell proliferation that may paradoxically 

help macular hole contraction and repair.5,11,12 

     Gas tamponade is helping in hole closure by preventing trans-hole fluid leakage 

from the vitreous cavity, pumping the retinal pigment epithelium in order to remove 

the subretinal fluid, decreased retinal oedema by reducing transretinal uveal-scleral 

outflow. It also generating interfacial surface tension force between the retina and 

the gas bubble in order to pull the hole edges, helping glial cell to migrate for the 
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gap closure by creating the surface. Isovolumetric gas concentrations, such as SF6 

or Octafluoropropane (C3F8) can be used with total duration of gas filling usually 

range from 2 to 11 weeks.5,12 

     In its current form PPV, ILM peel and intravitreal gas tamponade is the standard 

surgical technique for FTMH with anatomical closure rates reported as high as 85-

100%. Despite high rates of success, the reported rate of persistent MH after 

primary surgery varies between 8 and 44%. In particular, large MH, myopic MH 

and retinal detachments associated with MH were all associated with poorer visual 

outcome and lower MH closure rates. Other important factors prediction for 

successful MH surgery are preoperative visual acuity and duration of symptoms. 

The patient had undergone a PPV performed with peeling of the ILM, and gas 

tamponade, but up to 1 month of follow up, the MH failed to closed. It might be 

caused by large MH with poor preoperative visual acuity and long duration of 

symptoms that has been lasted for over 6 months.13,14 

     Numerous modifications of have been attempted with variable results to further 

enhance the surgical results. Apart from the conventional surgical technique, a 

variety of different combinations can be attempted to achieve optimal results in 

complex MH, such as the use of an ILM plug peeled from the periphery of the 

posterior hole, a neurosensory retinal free flap, adjuvant agents, or capsular lens 

fragments. These techniques are difficult to handle and have a high rate of serious 

complications, such as intraoperative hemorrhages and retinal detachments. A 

novel, less invasive alternative to autologous tissue transplantation in the surgical 

treatment of large and recurrent MH is the use of hAM transplantation.3,6 

     The hAM is a semitransparent sheet and its thickness is about 0.02-0.05 mm. It 

is characterized by an epithelium, a basement membrane, a compact layer, a 

fibroblast layer, and a spongy layer. Human amniotic membrane grafts have been 

widely applied in the treatment of ocular surface disorders for a long time, as they 

serve as a scaffold for cell growth and migration, facilitate re-epithelialization by 

providing growth factors, and reduce inflammation and scarring by inhibiting TGF-

β signal transduction. The hAM has demonstrated the induction of a recovery 

process involving the external retinal layers such as the external limiting membrane 



10 
 

(ELM) and the ellipsoid zone (EZ). Rizzo et al. used a hAM plug for MH that failed 

to close, and anatomical success was achieved in all cases. In this case, there was a 

persistent MH which have already undergone previous surgery, then the patient was 

decided to re-operation with this surgical technique.7,15,16 

     Beside hAM demonstrated excellent growth support properties on RPE cells in 

the subretinal space, hAM patches are easy to obtain from the tissue bank and also 

easy to manipulate inside the eye, differently from other techniques recently 

proposed. The other techniques cannot promote retinal function restoration and 

surgical techniques require a longer surgical time and are more difficult, while the 

hAM plug has a potential role in the promotion of neurosensory retinal 

regeneration. However, this case still need follow-up visits to demonstrate its 

regenerative potential. In this patient, a 1-week follow-up OCT showed reattached 

of the margins of MH, but still open. It is similar to the case report by Ventre et al. 

that the regrowth of the retinal layers above hAM seen at 10-weeks follow-up. In 

contrast, Rizzo et al. demonstrated complete MH closure with the neurosensory 

retina totally overfilling the hAM plug in all cases of hAM macular hole 

transplantation after 1 week. Some authors proposed the possibility of amniotic 

membrane rejection when implanted in the subretinal space, but within 1 week 

follow up, this case showed no signs of rejection.6,7,17 

     The prognosis of untreated FTMH is poor. Only 5% will have 20/50 visual 

acuity or better, 55% to 58% will have visual acuity of 20/100 or better, and 

approximately 40% will have visual acuity of 20/200 or worse. The surgical 

outcomes of MH have improved greatly in recent years. The closure rate is as high 

as 90–100%, but the outcomes of some special types of MH remain unsatisfactory. 

Surgical success in chronic and persistent cases is low, achieving anatomical 

closure rate from 46.7% to 68.9%. However, there was a new technique that uses a 

subretinal placement of a hAM plug in patients with recurrent MH and yields a 

100% closure rate and an average BCVA improvement from 20/800 to 20/50. The 

prognosis in this patient quo ad vitam dubia ad bonam, quo ad functionam and 

sanationam were dubia.11,15,18,19 
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IV. Conclusion 

 In the recent years, the application of the hAM for retinal pathologies has been 

widely investigated. Clinical studies are currently underway to confirm the 

promising results obtained so far with subretinal implantation of hAM plugs in the 

treatment of large and recurrent MH. It seems that, in addition to anatomical 

success, the amniotic membrane stimulates retinal ingrowth and leads to 

improvements in visual acuity. According to this case, further follow-up is needed 

to demonstrate the regenerative potential of this novel technique. However, the 

implantation of amniotic membrane may offer new hope in restoring vision in 

patients with special types or persistent MH. 
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