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Abstract

Purpose: This report describes our experience treating a patient exhibiting bilateral retinal Astrocytic Hamartomas (RAH) 
associated with vision loss and macular edema. This patient successfully and rapidly responded to the intravitreal injection of 
conbercept resulting in reductions in lesion sizes and corresponding improvements in visual acuity.
Observation: A-22-year-old male patient that had received a diagnosis of tuberous sclerosis complex (TSC) presented with 
1-week history of reduced vision and metamorphosia of the right eye as a consequence of RAH-associated macular edema. 
The patient underwent treatment in the form of two monthly intravitreal conbercept injections while this condition was in an 
early stage of progression. As of 6 six months following the start of these injections, monthly OCT imaging through the fovea 
continues to reveal the alleviation of the serous retinal detachment. These injections also resulted in stable reduction in RAH 
lesion sizes.
Conclusion: Cases of RAH exhibiting clear FFA leakage and significant detachment in OCT imaging require appropriate and 
timely treatment. In this case, the patient achieved a best-corrected visual acuity of 0.8, presumably owing to the effective 
resolution of macular edema before substantial permanent damage had occurred. The intravitreal injection of anti-VEGF 
antibodies thus represents a promising means of treating macular edema and exudative retinal detachment secondary to RAH.
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Introduction

Tuberous sclerosis complex (TSC) is an autosomal 
dominant genetic disease that results in the characteristic 
development of benign tumors known as hamartomas in the 
eyes, lungs and kidneys [1]. TSC affects approximately 1 in 
every 10000-16000 individuals and results from mutations 
in TSC1 or TSC2 genes respectively encoded on chromosome 
9q34 and chromosome 16p13.3 [1,2], with TSC2 mutations 
accounting for 75-80% of cases [3]. Retinal astrocytic 
hamartoma (RAH) formation is the most frequently detected 

ocular complication of TSC and serves as an important 
criterion for the diagnosis of this genetic disease [4], affecting 
roughly half of all TSC patients [5]. RAH cases are classified 
into three types based on fundus manifestations. Type I RAH 
lesions are generally circular, flat, semitransparent, light gray 
pattern, exhibit poorly defined margins, and are typically 
restricted to the retinal nerve fiber layer; In contrast, type 
II lesions are nodular and exhibit sharp demarcation, 
forming prominent mulberry-like masses containing various 
calcifications; Type III lesions exhibit a mixture of types I and 
II lesion features [3,6]. While hamartomas are generally not 
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progressive lesions, there have been reports of instances of 
progressive lesions associated with the subretinal fluid that 
can cause severe vision loss and metamorphopsia [3].

To date, no standardized treatments for RAH have been 
developed, with researchers having explored the clinical 
utility of mTOR inhibitor treatment [7], intravitreal anti-
vascular endothelial growth factor(VEGF) injections [8], laser 
therapy [8], subthreshold micropulse laser photocoagulation 
[6], and photodynamic therapy [9]. In this report, we discuss 
the case of the successful use of intraviral conbercept as a 
treatment for a patient with RAH and macular edema.

Case Presentation

The 22-year-old male patient presented to the Lou Di 
Center Hospital complaining of a 1-week history of reduced 
vision and metamorphosia in the right eye. One month 
prior, he had been diagnosed with TSC, and underwent 
treatment to remove renal angiomyolipomas. He also 
exhibited clearly visible facial angiofibromas, shagreen 
patches on his lower back, fibrous growths around his 
toenails, hepatic angiomyolipoma formation, and multiple 
pulmonary micronodular. He was also found the harbor a 
pathogenic TSC2 mutation (NM_000548.5). During an initial 
ophthalmic examination, his best-corrected visual acuity 
(BCVA) in the right and left eye was 0.4 and 1.0 respectively. 
The ocular media and anterior segments of both eyes 
were unremarkable. Dilated fundus examination revealed 
multiple yellow-gray lesions from 1/2PD to 1PD in size in the 
peripheral retina of the left eye (Figure 1). 

Figure 1A: Fundus images of the left eye, revealing flat, 
circular, semitransparent, light gray lesions with poorly 
defined margins(arrow). B. Fundus autofluorescence 
imaging revealing hyperautofluorescence.

While in the right eye, an elevated lesion was evidennt 
in the subtemporal of the fovea of the macula together 
with pronounced surface, neovascularization, macular 
edema, and exudate formation (Figure 2A). Fluorescein 

angiography(FFA) revealed pronounced leakage from these 
neovascular vessels (Figure 2C), while on optical coherence 
tomography(OCT) revealed that the lesion in the right eye 
was a hyper reflective mass associated with a disorganized 
retinal nerve fiber layer, posterior shadowing, sub retinal 
fluid, spaces with a ”moth-eaten” appearance, and multiple 
calcifications (Figure 2D). Based on these clinical and 
imaging findings the patient was diagnosed with bilateral 
RAH, and an Intravitral injection of Conbercept (0.5mg) was 
administered in the right eye.

Figure 2: Fundus images of the right eye prior to 
intravitreal conbercept injection.
A: Fundus images revealed a prominent nodular lesion 
with some calcifications. B: Fundus autofluorescence 
imaging revealing hyperautofluorescence. C: FFA revealed 
hypofluorescencent occlusion during the early phase (left) 
and marked neovascular vessel leakage in the late phase. D: 
Horizontal OCT images through the fovea revealing macular 
edema (upper) with a dome-shaped hyperreflective 
mass associated with retinal disorganization, posterior 
shadowing, and “moth-eaten: spaces.
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Figure 3: A-B. Fundus images of the right eye at 2 weeks (A) 
and 6 months (B) following the intravitreal administration 
of conbercept. Marked neovascular vessel regression was 
evident, together with the alleviation of macular edema 
and reductions in lesion size and exudate formation. C. FFA 
revealed a decrease in neovascular vessel leakage. D. OCT 
imaging revealed the absence of serous retinal detachment.

At 2 months post-conbercept treatment, the 
patient’s BCVA for his right eye had improved to 0.8, his 
metamorphopsia was alleviated, and clear neovascular 
regression, reduced macular edema, and a reduction in lesion 
size were all detected upon right fundus examination (Figure 
3A-B). Consistently, FFA revealed a reduction in leakage 
from established neovascular vessels (Figure 3C), while 
OCT imaging indicated that serous retinal detachment was 
no longer evident (Figure 3D). Over the following 6-month 
follow-up period, the patient did not experience any macular 
edema recurrence and his BCVA remained at 0.8, while no 
significant changes in the lesions evident in the left eye were 
detected.

Discussion

RAH are a class of benign tumors frequently observed in 
patients diagnosed with TSC, as this genetic disease results 
in the formation of benign lesions in the eyes, skin, lungs, 
kidneys, and other tissue compartments. TSC results from 
mutations in the TSC1 or TSC2 genes, both of which are tumor 
suppressor proteins that encode hamartin and tuberin [10], 

which control the ability of cells to grow, proliferate, migrate, 
adhere, and differentiate [11]. TSC2 mutations account for 
75-80% of all TSC cases [10], and the patient in the present 
case was found to harbor a pathogenic TSC2 mutation 
(NM_000548.5).

Three subtypes of RAH lesions have been described to 
date, and in the present case, the patient exhibited type I and 
type II RAH lesions in his left and right eyes, respectively. 
RAHs generally remain stable over time and have no 
significant impact on vision, although rare cases of aggressive 
lesions that resist treatment have been reported, potentially 
necessitating enucleation in cases of ocular pain and vision 
loss. In multiple reports, TSC-associated RAH lesions have 
been shown to be highly angiogenic and to express VEGF, 
with a reduction in lesion burden in response to anti-VEGF 
treatment [8]. Other approaches to treating these cases 
include PDT [9], conventional lasers [12], and sirolimus 
[7,13]. The proximity of the target lesion to the macula in 
the present case resulted in the risks associated with PDT 
or conventional laser treatment being too severe. While oral 
mTOR inhibitor treatment has also been reported to reduce 
RAH size and exudate formation, this treatment approach 
was not recommended by our oncologists, and we therefore 
elected to employ a localized treatment approach in an effort 
to minimize the potential for systemic toxicity.

In the present case, following intravitreal conbercept 
injection (0.5 mg), pronounced improvements in BCVA, 
macular edema, symptomatic visual distortions, OCT, and 
FFA findings were rapidly observed with a concomitant 
reduction in the size of the lesion and associated 
neovascularization. These results were consistent with the 
expression of VEGF and its functional importance in retinal 
hamartomas, supporting a hypothesis through which the 
hypoxia-inducible factor-1α(HIF-1α)-VEGF axis is central 
to the TSC-associated development of this tumor type 
[14]. RAH-derived VEGF thus appears to play a key role in 
the pathogenesis of macular edema and exudative retinal 
detachment, in line with prior results [15].

Conclusion

The present case highlights the importance of timely 
and appropriate treatment in cases of RAH exhibiting 
pronounced FFA leakage and detachment detected via OCT. 
In this patient, the final BCVA achieved was 0.8, suggesting 
that the symptoms of macular edema largely resolved. 
The intravitreal administration of anti-VEGF can thus 
provide an effective means of treating macular edema and 
exudative retinal detachment that are secondary to RAH. It is 
therefore essential that TSC patients undergo routine annual 
ophthalmic examinations.
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