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Abstract
There is no consensus on whether and when surgical treatment is indicated for combined 
hamartoma of the retina and retinal pigment epithelium (CHRRPE). We aim to discuss the 
benefits of surgical intervention and techniques that may improve the outcome. A 24-year-
old man experienced progressive visual loss for 6 months in his left eye due to CHRRPE. At 
presentation, visual acuity was 1.3 LogMAR and fundoscopy revealed extensive tractional pre- 
and epiretinal membranes, subretinal exudation, and a vasoproliferative tumor in the inferior 
periphery. A complete vitrectomy was performed, while paying special attention to vitreous 
shaving at the vitreous base and removal of vitreoschisis-induced vitreous cortex remnants 
(VCR) from the retinal surface posterior to the vitreous base. Tractional membranes and in-
ternal limiting membrane were peeled, and the vasoproliferative tumor was excised. Silicone 
oil tamponade was removed 11 weeks after surgery. No intra- or postoperative complications 
occurred. Visual acuity improved to 0.8 LogMAR and remained stable for 48-month follow-
up. Vitreoretinal surgery can prevent complications that occur with CHRRPE. In addition, vi-
sual function may improve even if the initial visual acuity is low. Timely and complete vitrec-
tomy with extensive membranectomy and detection and removal of VCR is recommended to 
avoid complications in challenging CHRRPE.
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Introduction

Combined hamartoma of the retina and retinal pigment epithelium (CHRRPE) is a rare 
benign solitary tumor which consists of a predominant tissue subtype located at the optic 
disc, juxtapapillary region, and posterior pole. It usually presents at a young age and causes 
significant visual loss depending on its location [1]. Progressive visual loss can occur due to 
tumor growth and complications associated with the tumor, such as tractional membrane 
formation.

The typical presentation on optical coherence tomography (OCT) imaging is inward 
retinal traction without deep retinal disturbances (known as mini-peaks), and inner retinal 
disorganization (maxi-peaks) limited to the outer plexiform layer (omega sign) [2]. Retinos-
chisis, development of choroidal or retinal neovascularization, intraretinal and vitreous 
hemorrhages, retinal tears, and retinal detachments have also been described [3–5].

Surgical intervention to halt or prevent these sequelae is arguable due to the variable 
outcomes of vitrectomy with membrane peeling, especially when the initial visual acuity is 
low [6, 7]. This report aims to discuss the benefits of surgical intervention and techniques that 
may improve the outcome.

Case Report

In October 2016, a 24-year-old man was referred to our institution for a second opinion 
on progressive visual loss for 6 months in his left eye due to CHRRPE with tractional 
membranes, subretinal exudation, and a vasoproliferative tumor. There was no history of 
systemic manifestations associated with CHRRPE such as neurofibromatosis type 1 or 2.

Two years earlier, a best-corrected visual acuity (BCVA) of 0.0 LogMAR in both eyes was 
measured by an optician. On presentation in our institution, BCVA was 0.0 LogMAR in the 
right eye and 1.3 LogMAR in the left eye. The intraocular pressure was normal. Slit-lamp 
examination was unremarkable. Left fundoscopy revealed extensive pre- and epiretinal 
membranes with traction in the papillomacular area and tortuous blood vessels. There were 
pigment changes, subretinal exudation, and a large (>5 mm) vasoproliferative tumor located 
in the inferior periphery (shown in Fig. 1).

The OCT images showed a pronounced folded distortion of all retinal layers in the macular 
area causing the “maxi peak” configuration. Central macular thickness was 996 μm due to 
tractional pre- and epiretinal fibrosis. Fluorescence angiography revealed blockage of 
choroidal flush and progressive hyperfluorescence due to the tractional membranes. There 
were no signs of vasculitis or secondary neovascularization other than the vasoproliferative 
tumor. The fellow eye showed no abnormalities.

Surgical Intervention
A complete 23-gauge vitrectomy, including induction of a posterior vitreous detachment 

and vitreous shaving with indentation at the vitreous base, was performed by the last author. 
Special attention was paid to the detection and removal of vitreoschisis-induced vitreous 
cortex remnants (VCR) over the retinal surface posterior to the vitreous base. Visualization 
of vitreous and VCR was enhanced by triamcinolone acetonide (20 mg/mL; Kenacort-A, 
Bristol-Myers Squibb, New York, USA). Tractional membranes and internal limiting membrane 
(ILM) were extensively peeled, with the use of infracyanine green (2.5 mg/mL; SERB Labora-
tories, Paris, France) for staining of the ILM.

Before excision of the vasoproliferative tumor with the vitrectome, 360-degree 
endolaser photocoagulation was performed at the vitreous base, followed by endolaser and 
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Fig. 1. Pre- and postoperative imaging of a 24-year-old man who underwent vitrectomy for CHRRPE with 
extensive tractional pre- and epiretinal membranes, subretinal exudation, and a vasoproliferative tumor. 
Four months preoperatively: extensive pre- and epiretinal membranes with traction in the papillomacu-
lar area (A), with blocking of the choroidal flush, tortuous vessels, and progressive hyperfluorescence 
on fluorescein angiography (B). One month preoperatively: increased retinal traction, pigment changes, 
subretinal exudation, and a vasoproliferative tumor in the inferior periphery (C), with mini-peak and 
maxi-peak configurations, and increased retinal thickness on OCT(D). Thirty-eight months postopera-
tively: significant improvement in retinal anatomy after complete vitrectomy with extensive removal of 
tractional membranes, vitreoschisis-induced VCR, and the vasoproliferative tumor (E), with decreased 
macular thickness in the presence of a remaining macular fold on OCT (F). BCVA improved from 1.3 Log-
MAR to 0.8 LogMAR. CHRRPE, combined hamartoma of the retina and retinal pigment epithelium; VCR, 
vitreous cortex remnant; OCT, optical coherence tomography; BCVA, best-corrected visual acuity.
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endodiathermy coagulation around the tumor. After fluid-air exchange, the vitreous cavity 
was filled with 5,000 cs silicone oil. An intraocular injection of 0.05 mL bevacizumab (1.25 
mg/0.05 mL; Avastin®, Roche Pharma AG, Grenzach- Wyhlen, Germany) and a subconjunc-
tival injection of 1.0 mL betamethasone (4 mg/mL; Celestone, Merck & Co, Kenilworth, USA) 
were administered at the end of surgery. No intraoperative complications occurred. A compi-
lation of the surgery can be seen in the video.

Outcome
There were no complications 1 day postoperatively, that is, no hemorrhage, inflam-

mation, or retinal detachment, and a normal intraocular pressure. Two months after surgery, 
BCVA improved to 1.0 LogMAR. Eleven weeks after surgery the silicone oil was removed. 
Follow-up was uneventful, the visual acuity remained stable and OCT images showed further 
decrease of macular folds and retinal thickness. On the last visit, 48 months postoperatively, 
BCVA was 0.8 LogMAR with minimal posterior subcapsular opacification of the lens, otherwise 
clear media and attached retina, without proliferative vitreoretinopathy (PVR), traction, or 
exudation. The central macular thickness decreased to 640 μm in the presence of a remaining 
macular fold (shown in Fig. 1).

Discussion

Since the first scientific documentation of CHRRPE [8], there have only been several small 
studies describing results of vitreoretinal surgery. In 1985 McDonald et al. [6] reported poor 
surgical outcome in 2 patients with CHRRPE and secondary long-standing low visual acuity 
and marked cystoid macular edema. In the following years, others showed more promising 
outcomes when removing epiretinal membranes in CHRRPE [9, 10]. They recommended 
consideration of early membranectomy in patients with relatively good visual acuity. They 
stated that even in long-standing low BCVA (≤20/100 Snellen) and a decrease below 20/400 
Snellen, surgery might be beneficial. Since the publication of these small case studies, there 
have been great improvements in vitreoretinal instrumentation, techniques, and adjuvants, 
including improved fluidics control, small-gauge instruments, better internal light sources, 
and development of new dyes. This enables better surgical outcomes with less complications.

Even with these technical improvements, the decision if and when to perform vitreo-
retinal surgery is still challenging. Due to macular involvement of CHRRPE and/or long-
standing macular edema with tractional membranes, visual recovery may be limited. In case 
of good visual acuity, watchful waiting using regular OCT assessment is usually appropriate. 
In this way, retinal- and vascular changes can be detected at an early stage and timely 
treatment can be considered when visual acuity and/or retinal morphology deteriorates [11]. 
When a secondary CNV with exudation is the main reason for visual decline, photodynamic 
therapy (PDT) or anti-vascular endothelial growth factor could be considered [12]. In our 
case, we decided to perform surgery without these modalities because of the rapid and 
progressive visual deterioration due to extensive retinal traction in the absence of a secondary 
CNV.

As a result of the surgery, we achieved a stable situation with slight improvement in 
visual acuity. Retinal folds, caused by the tractional membranes, flattened and no recurrence 
of tractional membranes, exudation, or a vasoproliferative tumor was recorded during 
48-month follow-up. It is to be expected that an even better result could be achieved if surgery 
was performed at an earlier stage, with as a result less impairment of vision and anatomy.

To reduce the risk of postoperative PVR development and subsequent retinal detachment, 
we recommend the following: (1) complete vitrectomy with the use of triamcinolone acetonide 
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for vitreous visualization, (2) shaving with indentation at the vitreous base, (3) extensive 
peeling of tractional membranes and ILM, and (4) detection and removal of VCR. In addition, 
it is essential to prevent iatrogenic retinal tears, hemorrhages, and inflammation.

Because VCR may act as a scaffold for fibrocellular proliferation, detection and removal of 
VCR from the retinal surface can reduce the risk of postoperative PVR-related retinal detachment 
[13]. We used end-gripping forceps and a silicone tipped cannula for VCR removal in this case. 
Removal of VCR with instruments that are not purpose-built can be difficult and time-consuming. 
The underlying retina can be easily damaged. A recently described new technique, vitreous 
wiping, could be useful for a more efficient and safer way to remove VCR [14].

The vasoproliferative tumor was successfully treated with lesion excision. The lesion 
appeared to be too large for effective and safe treatment with laser- or cryotherapy. Cryo-
therapy, in this clinical situation, may have led to an increased PVR risk due to wide tissue 
destruction, intense inflammatory reaction, vitreous hemorrhage, and increase in subretinal 
fluid.

To prevent intra- and postoperative hemorrhage after retinal vascular tumor resection, 
and thereby reducing the subsequent risk of PVR, effective coagulation around the excision 
site is important [15]. A recently developed intra-ocular bipolar diathermy forceps may assist 
the vitreoretinal surgeon in both membrane peeling and more effective blood vessel coagu-
lation [16]. Although a gas tamponade would probably suffice, silicone oil was used in order 
to have a longer tamponade at the excision site and to prevent diffuse hemorrhage in the 
vitreous cavity in case of insufficient coagulation.

Preoperative anti-vascular endothelial growth factor and/or PDT could also be considered 
for the treatment of retinal vasoproliferative tumors and may reduce the risk of intra- or post-
operative bleeding after tumor excision [17]. However, PDT is difficult to apply to a tumor in 
the far periphery, and these treatment modalities could potentially lead to an increase in 
fibrosis and retinal traction.

Conclusions

Significant advances in vitreoretinal surgery with promising new techniques and instru-
mentation allow surgery to be performed at an earlier stage with a reduced risk of intra- and 
postoperative complications and an increased chance of improving visual function and retinal 
anatomy in patients with CHRRPE, even in cases of initially poor visual acuity. Timely, 
complete vitrectomy with detection and removal of VCR is recommended to avoid complica-
tions in challenging cases such as CHRRPE.
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