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Combined hamartoma of the retina and retinal pigment 
epithelium (RPE) is an uncommon benign lesion. This congenital 
lesion is most often found at an early age. The tumor was first 
described by Gass in 1973 [1].

Hamartoma is usually associated with tuberous sclerosis 
(Bourneville disease), and is less frequently detected in patients 
with neurofibromatosis type II (to a lesser extent in patients 
with neurofibromatosis type I), Gorlin syndrome, juvenile 
nasopharyngeal angiofibroma. However, solitary tumors of the 
described type may occur sporadically in healthy people [2–4].

The total disorganization of the inner retinal layers associated 
with glial cell and pigment epithelial cell proliferation is observed 
in histological sections [2]. Gass distinguished the following four 
types of combined hamartoma based on the tumor location and 
clinical manifestations: papillary and juxta-papillary (56–76%), 
macular (17–38%) and peripheral (5–7%) [1, 4].

Lesion is usually detected through routine fundus examination 
or when handling patients complaining of decreased visual 

acuity, strabismus, leukocoria. The loss of visual function directly 
depends on the degree of macular and optic nerve involvement. 
Combined hamartomas are usually unilateral, however, there are 
several documented cases of bilateral lesions [4].

Juxta-papillary, papillary or macular hamartomas are 
visualized by ophtalmoscopy as protruding lesions with 
blurred margins. The tumor with nonuniform pigmentation is 
light or dark grey, and covered with semi-translucent shiny 
membrane. The abnormally tortuous retinal blood vessels 
are frequently noted, and in a number of patients, exudative 
retinal detachment, microhemorrhages and hard exudates are 
detected [4]. Peripheral combined hamartomas are associated 
with significant preretinal blood vessels malformations 
and retinal thickening, and the tumor margins are poorly 
distinguishable. 

Currently, optical coherence tomography (OCT) makes 
it possible to image the morphometric features of combined 
hamartoma: epiretinal membrane, minor vertical vitreoretinal 
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traction (mini peaks), major vertical vitreoretinal traction with 
folding of inner retinal layers (maxi peaks), distortion of the outer 
plexiform layer (saw tooth appearance or “omega” sign) [5–8]. 

In 24% of patients, the loss of visual function results from 
complications of the disease: epiretinal fibrosis associated with 
vitreomacular traction syndrome, hemophthalmos, choroidal 
neovascularization, exudative retinal detachment, macular 
edema, combined tractional and rhegmatogenous retinal 
detachment [2].

To date, there is no consensus on the combined hamartoma 
complications treatment. However, a number of authors 
reported cases of pars plana vitrectomy aimed at relieving 
vitreoretinal traction (epiretinal fibrosis removal) and improving 
visual acuity to 60% [9, 10]. Extravasation may be reduced 
by intravitreal injection of angiogenesis inhibitor or retinal laser 
photocoagulation [11, 12]. The aim of our study was to prove 
the effectiveness of staged treatment in patients with combined 
hamartoma of the retina and RPE.

Clinical case

The female patient, aged 38, complaining of decreased visual 
acuity in her left eye during the last six months, was admitted 
to the Scientific Research Center for Ophthalmology of Pirogov 
Russian National Medical Research University in September 
2019. Facts from medical history: in January 2019 the patient 
seeked medical assistance from ophthalmologist at her place 
of residence because of the complaints described above; 
she was diagnosed with thrombosis of superior-temporal 
branch of the central retinal vein OS and received conservative 
management; no response to treatment was observed. The 
systemic disease was ruled out.

On admission, the patient underwent complex assessment 
by standard methods, such as visometry aimed at determining 
the best corrected visual acuity (BCVA), indirect ophthalmoscopy 
using the MaxField non-contact lens (OcularInc.; USA), and 
specific examination methods, such as OCT imaging using the 
Spectralis HRA+OCT, Module OCT2 platform with a scanning 
speed of 85,000 Hz (Heidelberg Engineering Inc.; Germany).

At initial examination of the patient’s left eye, the BCVA 
was 0.6. Biomicroscopy demonstrated no pathological 

changes in the anterior segment. Partial hemophthalmos was 
identified. Ophthalmoscopy revealed pale-pink optic disk with 
sharp margins, cellophane macular reflex. Retinal vasculature: 
superior temporal arcade — arteries with narrowed lumen, 
veins greatly dilated and tortuous, artery to vein (A/V) ratio 1/3; 
inferior temporal arcade — uniform meshwork of blood vessels; 
no changes in vessel calibre, A/V ratio 2/3. The protruding grey 
lesion with multiple sites of vitreoretinal traction was identified 
in the area of the central retinal vein superior temporal branch, 
the lesion margins were undistinguishable. No peripheral retinal 
changes were detected. Disorganization of the inner retinal 
layers (maxi peaks) in the protruding lesion area was observed 
on spectral-domain OCT scans (Fig. 1А, B). Epiretinal fibrosis 
was identified on the surface of macular area (Fig. 2).

The patient was diagnosed with combined hamartoma 
of the retina and RPE complicated by epiretinal fibrosis and 
partial hemophthalmos in her left eye based on the clinical and 
instrumental assessment results.
Staged treatment was recommended: 

stage 1 — laser photocoagulation aimed at reducing 
extravasation; 

stage 2 — intravitreal administration of angiogenesis 
inhibitor aimed at reducing vascular permeability in the areas 
that cannot be subjected to laser photocoagulation, as well 
as at reducing the risk of intra- and postoperative vitreous 
haemorrhage;

stage 3 — microinvasive subtotal vitrectomy + 
schvartectomy + endolaser photocoagulation aimed at 
restoring of clarity to the ocular media and traction relieving. 

Laser photocoagulation (first stage of treatment) was 
performed using the VISULAS Trion laser workstation (532, 
561, 659 nm) (Carl Zeiss; Germany). The following energy 
parameters were used: power was 80 mW, exposure time was 
0.1 s, and wavelength was 532 nm. Paravasal irradiation was 
applied to restricted protruding lesion. One month after laser 
photocoagulation the BCVA was 0.6. Biomicroscopy detected 
no pathological changes in the anterior segment. Partial 
hemophthalmos was identified. Ophthalmoscopy revealed 
pale-pink optic disk with sharp margins, cellophane macular 
reflex. Retinal vasculature: superior temporal arcade — arteries 
with narrowed lumen, veins greatly dilated and tortuous, A/V 

Fig. 1. А. IR reflectance image of fundus: protruding grey lesion with multiple sites of vitreoretinal traction in the area of the central retinal vein superior temporal branch. 
Partial hemophthalmos. B. OCT scan of retina: disorganization of the inner retinal layers in the protruding lesion area (maxi peaks, yellow arrow) 
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ratio 1/3; inferior temporal arcade — uniform meshwork of 
blood vessels; no changes in vessel calibre, A/V ratio 2/3. The 
protruding grey lesion with multiple sites of vitreoretinal traction 
was identified in the area of the central retinal vein superior 
temporal branch, the lesion margins were undistinguishable. 
Pigmented coagula were visualized in the paravasal area, and 
the focal area was surrounded by pigmented coagula. OCT 
revealed no signs of clinical worsening.

One month after laser photocoagulation, during the second 
stage, the patient’s left eye received the intravitreal injection of 
angiogenesis inhibitor (Aflibercept, 0.1 mg/0.04 mL). During 
the check-up performed two weeks later the BCVA was 0.7. 
Biomicroscopy demonstrated no pathological changes in the 
anterior segment. Partial regression of hemophthalmos was 
detected. Ophthalmoscopy revealed no clinical worsening. No 
changes were observed on OCT scan.

Three weeks after the intravitreal injection of angiogenesis 
inhibitor, during the third stage, the patient underwent 
microinvasive subtotal vitrectomy + schvartectomy + endolaser 
photocoagulation. One week after surgery the BCVA became 
1.0. Biomicroscopy demonstrated no pathological changes in 
the anterior segment. Avitria was detected. Ophthalmoscopy 
revealed pale-pink optic disk with sharp margins. Persisting 
cellophane macular reflex was observed. Retinal vasculature: 

superior temporal arcade — restored uniformity of blood vessels 
meshwork, A/V ratio 2/3, pigmented coagula visualized in the 
paravasal area; inferior temporal arcade — uniform meshwork 
of blood vessels; no changes in vessel calibre, A/V ratio 2/3. 
The vitreoretinal traction along the superior temporal branch of 
central retinal vein was relieved, the shrunk protruding lesion 
(optic disk d = 0.5) was surrounded by pigmented coagula 
(Fig. 3А). Fig. 3B presents the OCT scan.

During the check-up performed three months later no 
clinical worsening was detected.

Discussion

To date, there is no generally accepted approach to 
management of patients with combined hamartoma of the 
retina and RPE. Literature analysis shows that the disorder may 
remain asymptomatic for a long period of time, and that the 
loss of visual function results from complications. 

Several treatment options for the disorder and its complications 
are reported in literature: the effectiveness of radiation therapy 
in combined hamartoma of the retina and RPE has not yet 
been proven since the tumor is benign and not radiosensitive 
[13]; photodynamic therapy, focal laser photocoagulation 
and intravitreal angiogenesis inhibitor injections are widely 

Fig. 2. OCT scan of retina: hyperreflective band in the central area of retinal surface, which is tightly attached to the internal limiting membrane, normal macular profile

Fig. 3. А. IR reflectance image of fundus a week after the subtotal vitrectomy: restored blood vessels calibre in the superior temporal branch, relieved vitreoretinal 
traction, shrunk protruding lesion (optic disk d = 0.5; red arrow) B. OCT scan of retina: single protruding lesion on the retinal surface (yellow arrow) with no vitreoretinal 
traction, restored anatomic structure of retinal layers 
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used in patients with choroidal neovascularization [11, 14]. 
Angiogenesis inhibitors are also used to reduce the vascular 
permeability and decrease the risk of vitreous haemorrhage [14]. 
Subtotal vitrectomy with internal limiting membrane (ILM) and 
epiretinal membrane (ERM) peeling remains the gold standard 
for treatment of patients with epiretinal fibrosis. However, 
this method has a number of limitations: first, the ILM peeling 
results in damage to Muller glial cells, leading to biomechanical 
dysfunction of the retina and incomplete recovery of visual 
function during the postoperative period [15–17]; second, the 
technical complexity of ILM peeling may result in complications, 
such as retina injured with instruments for endovitreal intervention, 
intraretinal hemorrhages in the areas of ILM gripping, high risk of 
intra- and postoperative vitreous haemorrhage; third, the visual 
function improvement during the postoperative period correlates 
with the degree of the retinal layers disorganization [18]. 

Unlike the international experience, in this study we 
used staged approach to improve the clinical and functional 
treatment outcome in patient with combined hamartoma 
of the retina and RPE, which included paravasal retinal 

photocoagulation aimed at reducing extravasation at the first 
stage, intravitreal angiogenesis inhibitor injection aimed at 
reducing the vascular permeability and the risk of intra- and 
postoperative haemorrhage at the second stage, and subtotal 
vitrectomy aimed at restoring of clarity to the ocular media and 
traction relieving in the area of lesion at the third stage. 

Our proposed staged approach to treatment of combined 
hamartoma of the retina and RPE complicated by partial 
hemophthalmos and epiretinal fibrosis made it possible to 
achieve good clinical and functional results: improved BCVA, 
restored clarity to the ocular media, relieved traction and 
decreased risk of eventual vitreous haemorrhage. 

CONCLUSION

Personalized staged approach to treatment of combined 
hamartoma of the retina and retinal pigment epithelium based 
on the use of advanced diagnosis and treatment methods 
allowed us to achieve good functional results in the long-term 
follow-up.
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