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ABSTRACT

Purpose: To present the clinical course and management of a patient who developed a full-thickness macular hole (FTMH) during anti-
VEGF treatment for neovascular age-related macular degeneration (nAMD). 

Materials and Methods: A 77-year-old male initially received three loading doses of intravitreal bevacizumab, followed by ongoing 
intravitreal aflibercept therapy as needed. Clinical findings, optical coherence tomography (OCT) images, and surgical outcomes were 
retrospectively evaluated. 

Results: Before the 17th aflibercept injection, OCT revealed a pigment epithelial detachment (PED), subretinal fluid, an epiretinal 
membrane (ERM), and vitreomacular traction (VMT) associated with a tightly adherent posterior hyaloid. One month after the 
injection, a full-thickness macular hole (FTMH) developed. The patient underwent pars plana vitrectomy with ERM and internal 
limiting membrane peeling and 14% C₃F₈ gas tamponade. Postoperatively, the macular hole was closed, and the best-corrected visual 
acuity (BCVA) improved from 0.1 to 0.3. As the PED and subretinal fluid persisted, anti-VEGF therapy was continued. 

Conclusion: FTMH development during anti-VEGF therapy is rare but may occur, particularly in the presence of VMT or ERM. 
Detailed pre-injection OCT evaluation and close follow-up of high-risk patients enable timely surgical intervention and preservation of 
anatomical integrity.
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growth factor (anti-VEGF) therapies play a central role 
in the management of nAMD and have been shown to 
provide meaningful improvement in visual prognosis [2].

A full-thickness macular hole (FTMH) is defined as a 
full-thickness defect of the retinal tissue at the fovea and 
is most commonly associated with vitreomacular traction 
(VMT) [3]. Although anti-VEGF therapies primarily aim 
to suppress the exudative process, structural alterations 
at the vitreoretinal interface may significantly influence 
retinal integrity. The development of FTMH following 

INTRODUCTION

Age-related macular degeneration (AMD) is one of the 
leading causes of irreversible vision loss in the geriatric 
population of developed countries. The neovascular form 
of AMD (nAMD) is characterized by the development of 
choroidal neovascular membranes (CNVM), consisting 
of abnormal vascular proliferation beneath the retinal 
pigment epithelium or within the retina. This pathological 
process results in significant central visual impairment 
through subretinal or intraretinal fluid accumulation, lipid 
exudation, and hemorrhage [1]. Anti-vascular endothelial 
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intravitreal anti-VEGF injections has been reported, 
particularly in eyes with pre-existing VMT, epiretinal 
membrane (ERM), or pigment epithelial detachment (PED) 
[4,5]. While the coexistence of FTMH and active CNVM is 
uncommon, it represents a clinically challenging scenario 
that complicates both medical and surgical management 
strategies [6]. In this report, we describe the diagnostic 
and therapeutic course of a patient who developed FTMH 
during anti-VEGF treatment for active CNVM associated 
with nAMD, accompanied by a review of the relevant 
literature.

CASE REPORT

A 77-year-old male patient presented with complaints of 
decreased vision. Best-corrected visual acuity (BCVA) 
was 0.1 in the right eye and 0.6 in the left eye. Fundus 
examination revealed geographic atrophy secondary to 
AMD in the right eye, while active CNVM associated with 
nAMD was detected in the left eye. The patient initially 
received three loading doses of intravitreal bevacizumab, 
followed by aflibercept injections administered on a pro re 
nata basis.

Prior to the 17th injection, optical coherence tomography 
(OCT) demonstrated the presence of PED, subretinal 
fluid, ERM, and VMT associated with a tightly adherent 
posterior hyaloid (Figure 1). These findings indicated a 
high-risk vitreomacular interface characterized by tight 
posterior hyaloid adhesion, VMT, ERM, and PED. After 
a detailed discussion of potential risks and obtaining 
informed consent, the 17th dose of intravitreal aflibercept 
was administered. One month later, OCT revealed the 
development of a VMT-related FTMH (Figure 2).

Pars plana vitrectomy with ERM and internal limiting 
membrane (ILM) peeling, followed by 14% C3F8 gas 
tamponade, was performed in the left eye. At the first 
postoperative month, BCVA was 0.1, and OCT confirmed 
successful closure of the macular hole (Figure 3). By the 
second postoperative month, BCVA improved to 0.3. 
Although the macular hole remained closed, persistent 
PED and subretinal fluid were observed, prompting the 
resumption of intravitreal aflibercept therapy.

Figure 1. Optical coherence tomography (OCT) image of the patient’s left eye showing active choroidal neovascular membrane 
with a thickened posterior hyaloid and associated foveal traction.
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Figure 2. Optical coherence tomography (OCT) image of the patient’s left eye showing a full-thickness macular hole secondary 
to foveal traction in the presence of active choroidal neovascular membrane and a thickened posterior hyaloid.

Figure 3. Optical coherence tomography (OCT) image of the patient’s left eye demonstrating anatomical closure of the full-
thickness macular hole following surgery, with persistent activity of the choroidal neovascular membrane.
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DISCUSSION

The coexistence of FTMH and active CNVM represents 
a rare yet clinically significant complication of AMD. 
The present case underscores this uncommon but 
clinically meaningful scenario because FTMH developed 
during ongoing anti-VEGF therapy in an eye with pre-
existing vitreomacular interface abnormalities. To date, 
approximately thirty cases of FTMH developing after anti-
VEGF therapy have been reported, with most demonstrating 
identifiable anatomical risk factors on OCT imaging [4-14]. 
Among these, the presence of VMT, PED, pseudohole, or 
ERM appears to play a pivotal role in the development of 
this complication.

Several mechanisms have been proposed to explain the 
formation of FTMH. In the model described by Gass in 
1988, tangential traction exerted by the prefoveal vitreous 
cortex was identified as the primary pathogenic factor 
[3]. Subsequent OCT-based studies have expanded this 
understanding, demonstrating that traction may occur not 
only tangentially but also in the anteroposterior direction 
[15,16]. In our patient, both components were present: 
ERM may have contributed to tangential traction, whereas 
the tightly adherent posterior hyaloid with VMT likely 
generated anteroposterior traction at the fovea. 

Potent VEGF inhibitors such as aflibercept may induce 
rapid resolution of subretinal fluid, resulting in increased 
tangential stress on the retina. This effect may be amplified 
in the presence of PED [5,17]. Acute intraocular pressure 
fluctuations following anti-VEGF injections, vitreous 
displacement, and associated mechanical stress may further 
facilitate FTMH formation, particularly in eyes with pre-
existing VMT [5,18]. Therefore, in the present case, the 
combination of PED-related contour changes, subretinal 
fluid dynamics, ERM-associated tangential traction, and 
tight posterior hyaloid/VMT-associated anteroposterior 
traction provides a plausible multifactorial explanation for 
FTMH development after injection. 

In the present case, ERM and a tightly adherent posterior 
hyaloid were evident before injection, and FTMH 
developed within approximately four weeks following 
anti-VEGF administration, exhibiting rapid progression. 
The temporal association does not prove a direct causal 
effect of anti-VEGF therapy alone; rather, it suggests that 
the injection may have acted as a precipitating factor in 

an eye already predisposed by VMT, ERM, PED, and a 
tightly adherent posterior hyaloid. Surgical management 
with pars plana vitrectomy, ERM and ILM peeling, and gas 
tamponade resulted in anatomical success. However, due 
to persistent CNVM activity related to nAMD, anti-VEGF 
therapy was continued postoperatively. Consistent with our 
findings, previous reports have demonstrated maintenance 
of anatomical integrity following surgery, with continuation 
of anti-VEGF treatment when required [6,18,19].

These observations highlight the importance of meticulous 
pre-treatment assessment of foveal architecture and the 
vitreomacular interface in patients scheduled for anti-
VEGF therapy. Eyes with VMT, pseudohole, PED, or ERM 
should be regarded as higher risk for FTMH development 
and monitored accordingly. In practical terms, when 
tight posterior hyaloid adhesion, VMT, ERM, or PED is 
identified before anti-VEGF therapy, clinicians should 
consider closer OCT-based surveillance after injection and 
should inform patients about the rare possibility of macular 
hole formation. Moreover, early surgical intervention 
following FTMH formation remains crucial for preserving 
anatomical integrity.

CONCLUSION

The development of FTMH during anti-VEGF therapy is 
an uncommon but visually significant complication. The 
presence of VMT, ERM, PED, or pseudohole increases this 
risk. Comprehensive pre-injection OCT evaluation, close 
follow-up, and timely surgical intervention are essential for 
achieving favorable anatomical and functional outcomes. 
In eyes with a high-risk vitreomacular interface, closer 
post-injection monitoring may allow earlier detection and 
management of FTMH. Following surgery, continuation of 
anti-VEGF therapy remains critical for effective control of 
active CNVM associated with nAMD.

Conflict of Interest:  The authors declare no conflict of 
interest.

Financial Disclosure: No financial support was received 
for this study.

Informed Consent: Written informed consent was 
obtained from the patient.



303J Ret Vit 2026; 35: 299-303	 Aksoy et al.

References   
1.	 Lim LS, Mitchell P, Seddon JM, et al. Age-related macular 

degeneration. Lancet. 2012;379(9827):1728–1738.

2.	 Rosenfeld PJ, Brown DM, Heier JS, et al. Ranibizumab for 
neovascular age-related macular degeneration. N Engl J Med. 
2006;355(14):1419–1431.

3.	 Gass JD. Idiopathic senile macular hole: its early stages and 
pathogenesis. Arch Ophthalmol. 1988;106(5):629–639.

4.	 Moisseiev E, Regenbogen M, Segev O, et al. Macular hole 
following intravitreal bevacizumab injection. Case Rep 
Ophthalmol. 2010;1(1):36–41.

5.	 Kabanarou SA, Kotsolis A, Karagiannis D, et al. Full-thickness 
macular hole formation following intravitreal aflibercept 
injection in exudative age-related macular degeneration. Clin 
Interv Aging. 2017;12:911–915.

6.	 Oshima Y, Apte RS, Nakao S, et al. Full-thickness macular 
hole case after intravitreal aflibercept treatment. BMC 
Ophthalmol. 2015;15:30.

7.	 Querques G, Souied EH, Soubrane G. Macular hole following 
intravitreal ranibizumab injection for choroidal neovascular 
membrane caused by age-related macular degeneration. Acta 
Ophthalmol. 2009;87(2):235–237.

8.	 Clemens CR, Holz FG, Meyer CH. Macular hole formation 
in the presence of a pigment epithelial detachment after 
three consecutive intravitreal anti-VEGF injections. J Ocul 
Pharmacol Ther. 2010;26(3):297–299.

9.	 Jo YJ, Kim KN, Lee JE, et al. Macular hole following intravitreal 
ranibizumab injections for choroidal neovascularization. J 
Korean Ophthalmol Soc. 2010;51(5):774–778.

10.	Grigoropoulos V, Emfietzoglou J, Nikolaidis P, et al. 
Full-thickness macular hole after intravitreal injection of 
ranibizumab in a patient with retinal pigment epithelium 
detachment and tear. Eur J Ophthalmol. 2010;20(2):469–472.

11.	Mukherjee C, Mitra A, Kumar NA, et al. Macular hole 
formation after intravitreal ranibizumab injection in wet 
age-related macular degeneration. Open Ophthalmol J. 
2015;9:177–180.

12.	Tufan HA, Gencer B, Kara S. Macular hole after intravitreal 
bevacizumab injection for choroidal neovascularisation. Clin 
Exp Optom. 2014;97(2):178–180.

13.	Lee G, Lee S. Full-thickness macular hole after intravitreal 
aflibercept injection in a patient with wet age-related macular 
degeneration. J Korean Ophthalmol Soc. 2017;58(7):875–
878.

14.	Karamitsos A, Sorkou KN, Bhagey J, et al. An uncommon 
aflibercept side effect: full-thickness macular hole formation 
after intravitreal injections in patients with pre-existing 
vitreomacular traction. Cureus. 2021;13(1):e12872.

15.	Gaudric A, Haouchine B, Massin P, et al. Macular hole 
formation: new data provided by optical coherence 
tomography. Arch Ophthalmol. 1999;117(6):744–751.

16.	Tanner V, Chauhan DS, Jackson TL, et al. Optical coherence 
tomography of the vitreoretinal interface in macular hole 
formation. Br J Ophthalmol. 2001;85(9):1092–1097.

17.	Tekin K, Ucgul Atilgan C. Full-thickness macular hole 
associated with drusenoid pigment epithelial detachment 
in age-related macular degeneration. Arq Bras Oftalmol. 
2025;88(2). doi:10.5935/0004-2749.2024-0292.

18.	Nawrocka Z, Nawrocka Z, Nawrocki J. Vitrectomy for 
full-thickness macular hole developed during the course 
of anti-VEGF treatment of type 1 neovascular AMD. Eur J 
Ophthalmol. 2022;32(5):NP5–NP8.

19.	Shif OA, Katz MSJ. Surgical management of full-thickness 
macular hole superimposed on exudative age-related macular 
degeneration. Retin Cases Brief Rep. 2021;15(3):211–213.


	Button 253: 
	Button 252: 
	Button 254: 


