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Purpose: We report the clinical outcomes of retinal capillary hemangioma (RCH) after the application of various
treatments.
Methods: We performed a retrospective chart analysis of eight eyes treated for RCH between August 2009 and
January 2018. During the follow-up period, the status and progression of the RCHs were checked by fundus
photography, fluorescein angiography, and optical coherence tomography, and additional treatments were applied when necessary.
Results: Three of the five patients had bilateral RCH, and two had unilateral RCH. Six eyes received laser photocoagulation; two eyes received cryotherapy, and one eye received intravitreal Avastin injection. Three eyes
each had intravitreal triamcinolone injection, subtenon triamcinolone injection, and intravitreal dexamethasone
injection to control inflammation. Also, two patients took oral prednisolone, and one patient used prednisolone
eye drops to control inflammation. Two eyes underwent vitrectomy and scleral buckling due to deterioration
of the epiretinal membrane and vitreal traction, respectively. As a result of those treatments, the tumors were
stable in five of the eight eyes. However, one eye is now in a pre-phthisis state, and one patient who refused
treatment showed progression of the tumor, epiretinal membrane, and traction.
Conclusions: Because RCHs vary in size, the degree of inflammation, and symptoms, this disorder should be
actively treated on a case-by-case basis. Fluorescein angiography should be used periodically to determine
recurrence of the tumor or inflammation, and the appropriate treatment should be repeated as necessary.
Moreover, regular systemic screening tests for von Hippel-Lindau disease should be performed in RCH patients to ensure that they have no abnormalities other than in the eye.
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cur as part of von Hippel-Lindau disease (VHL), an autosomal dominant hereditary disease caused by a partial
defect in the short arm of chromosome 3 that can cause
subtentorial hemangioblastoma, renal cancer, pheochromocytoma, and RCH [1,2].
RCH is a red/pinkish round mass that occurs in the periphery of the retina or around the optic disc; its exudative
appearance is similar to Coats’ disease, but the tumor is
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fed by a dilated, tortuous retinal artery and drained by an
engorged vein. The tumor can be also accompanied by vitreoretinal traction, vitreous hemorrhage, or tractional retinal detachment [3-7]. The decrease of visual acuity seen in
RCH is mainly caused by subretinal or intraretinal fluid
due to exudation from the proliferating tumor, an epiretinal membrane (ERM), or tractional retinal detachment [710].
The treatment of RCH is based on tumor size, location,
and secondary complications [11,12]. The patient can be
observed without treatment or treated with laser therapy,
cryotherapy, photodynamic therapy with verteporfin [7,1315], or vitrectomy [10,16-20].
In the present study, we report the clinical outcomes of
RCH after appropriate treatment, including observation,
laser photocoagulation, cryotherapy, intravitreal triamcinolone injection, or surgery.

RCH and fluorescein angiography. All patients underwent
the comprehensive ocular examination, including best-corrected visual acuity (BCVA), intraocular pressure (IOP),
slit-lamp examination, and fundus examination. Fundus
photography, fluorescein angiography, and optical coherence tomography (OCT) were routinely performed to assess disease progression in the affected eye and check for
disease onset in the opposite eye. Family and individual
medical histories were also examined. This study adhered
to the tenets of the Declaration of Helsinki and was approved by the institutional review board of Chungnam National University Hospital in the Republic of Korea (201808-026). Infor med consent was waived due to the
retrospective nature of the study.

Results
The basic informations of the patients are presented in
Table 1. We evaluated a total of eight eyes of five patients
who were diagnosed with RCH. The mean patient age was
24.6 ± 10.8 years. There were five affected right eyes and
three affected left eyes.

Materials and Methods
We conducted a retrospective chart review of eight eyes
with RCH treated between August 2009 and January 2018.
Diagnosis was based on the typical fundus findings of
Table 1. Summary of patients
Patient
no.

Age at first
visit (yr)

Sex

Affected
eye

Size (DD) of the
biggest tumor

Follow-up
period (yr)

1

29

F

R

1.5

0.6

3

Laser photocoagulation (R, 2),
Intravitreal triamcinolone injection (R, 1)

2

13

F

R

0.5

9

10

Laser photocoagulation (R, 4)

L

2.5

9

10

Laser photocoagulation (L, 2)
Intravitreal Avastin injection (L, 1)
Pars plana vitrectomy (L, 2)

R

1

7

11

Laser photocoagulation (R, 6)

L

1

7

11

Laser photocoagulation (L, 4)
Prednisolone eye drops (L)
Subtenon triamcinolone injection (L, 1)
Cryotherapy (L, 1)
Oral prednisolone

3

35

F

No. of FAs
performed

Treatment
(side, number)

4

33

M

R

3

3

4

Laser photocoagulation (R, 1)
Intravitreal dexamethasone injection (R, 2)
Cryotherapy (R, 2)
Scleral buckling (R, 1)
Oral prednisolone

5

13

F

R

1.5

5.5

4

Observation

L

0.6

5.5

4

Observation

DD = disc diameter; FA = fluorescein angiography; F = female; R = right; L = left; M = male.
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Case 1
A 29-year-old female patient visited our clinic with a
3-month history of a floater in the right eye. At the first
visit, the BCVA in both eyes was 20 / 20, and the IOP was
normal. There was no relevant family history, ocular trauma history, or other systemic problems. There were also no
abnormal findings in the anterior segment examination.
But on the fundus examination, +2 inf lammatory cells
were observed in the anterior vitreous cavity of the right
eye, and three RCHs in the superotemporal area of the retina, vitreous traction, and exudates were also observed
(Fig. 1A, 1B). The size of the largest RCH in the right eye
was 1.5 disc diameters. We performed laser photocoagulation for the tumor (0.3 seconds, 275 mW) and administered
4 mg/0.1 mL intravitreal triamcinolone acetonide (Dong
Kwang, Seoul, Korea). To diagnose VHL, we requested
medical examinations by a neurosurgeon and urologist,
but no abnormalities were found. Two weeks later, addi-

A

B

C

D

Fig. 1. Clinical outcome of a case 1 patient. (A) Fundus photographs and (B) fluorescein angiography of the right eye of a
29-year-old patient at the initial visit. Three round, orange retinal
masses <1.5 disc diameters with dilated feeder vessels and exudations were observed in the peripheral retina. Leakage of fluorescence associated with the lesions was revealed by fluorescein
angiography. (C) The size of the masses and exudates decreased
after two laser photocoagulation treatments. (D) Leakage around
the lesions also decreased after two laser photocoagulation treatments.

tional laser photocoagulation was performed on the right
eye. After 2 weeks, 1 month, and 4 months, the patient visited our clinic for follow-up observations, and the tumor
remained stable until last follow-up (Fig. 1C, 1D).
Case 2
A 13-year-old female patient visited our hospital due to
decreased visual acuity in the left eye. The BCVA of the
left eye was 20 / 100, and the BCVA of the right eye was
20 / 15. The IOP, findings of the eyelid, cornea, and conjunctiva were all normal, and 1+ inflammatory cells were
observed in the anterior chamber of both eyes. In the fundus examination, an RCH with 2.5 disc diameters was observed in the left eye with dilated retinal vessels and exudates, and macular edema was detected by OCT (Fig. 2A2C). Fluorescein angiography of the right eye showed a
localized leakage of fluorescence. Bevacizumab (Avastin;
Genentech, San Francisco, CA, USA) was injected intravitreally to treat the macular edema in the left eye, and laser
photocoagulation was performed (0.3–0.5 seconds, 150–
180 mW) in the left eye. Kidney and brain imaging tests
were performed for VHL diagnosis, and no abnormalities
were found. After 2 months, the macular edema of the left
eye improved, and laser photocoagulation was applied to
both eyes.
One month later, ERM with vitreous traction was observed in the left eye (Fig. 2D, 2E). Then we recommended
a pars plana vitrectomy. The patient received a pars plana
vitrectomy and silicone oil injection at another hospital.
One year later, f luorescein angiography of the right eye
showed an increase in fluorescein leakage, and additional
laser photocoagulation was performed. Four years after
surgery, silicone oil was observed in the anterior chamber
of the left eye, and the oil was removed at another hospital
because of high IOP. After 6 weeks, silicone oil was injected again. At the last visit, the left eye was in a pre-phthisis
state, and the right eye was stable after two additional laser
photocoagulation treatments (Fig. 2F).
Case 3
A 35-year old female patient visited our hospital with vision loss in the left eye, which had started 1 week before.
She had previously been diagnosed with glaucoma in the
left eye and was being treated with 1% brinzolamide/0.5%
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Fig. 2. Clinical outcome of a case 2 patient. (A,B) Fundus photographs and (C) fluorescein angiography (FA) of the left eye of a 13-yearold patient before treatment. A tumor of 2.5 disc diameters with dilated vessels was found in the temporal retina, and exudates were
deposited around the vessels. Leakage of fluorescence associated with the lesions was revealed by FA. Although laser photocoagulation
was repeated, (D) fundus photographs and (E) optical coherence tomography showed vitreous traction with an epiretinal membrane, and
tumor progression was not completely attenuated. (F) The retinal masses in the right eye were stable on FA after four laser photocoagulation treatments.

timolol maleate (Elazop; Alcon, Fort Worth, TX, USA).
The BCVA was 20 / 50 in the left eye and 20 / 15 in the
right eye. The IOP was 29 mmHg in the left eye and 18
mmHg in the right eye. There were 1+ inflammatory cells
in the anterior chamber of both eyes. On the fundus examination, anterior vitreous cells were trace in the right eye
and 2+ in the left eye. RCHs with engorged vessels were
observed at the temporal area of the right eye and the inferotemporal periphery of the left eye (Fig. 3A, 3B). Laser
photocoagulation was performed (0.2 seconds) in the left
and right eyes (300 and 190 mW, respectively). To control
the inf lammation, 1% prednisolone acetate (Pred Forte;
Allergan, Irvine, CA, USA) was administered to the left
eye, in addition to 30 mg of oral prednisolone for 1 week.
The patient was referred to the hematology and oncology
departments for a VHL evaluation, and no additional abnormality was found. After 1 month, the exudates increased, and fluorescein leakage was still observed around
the RCH in the left eye during fluorescein angiography.
The tumor was still in the active state, and laser treatment
was considered insufficient because the tumor was located
in the far periphery of the temporal retina. Triamcinolone
(4 mg/0.1 mL) was injected into the subtenon, and cryo-
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Fig. 3. Clinical outcome of a case 3 patient. (A) Fundus photograph and (B) fluorescein angiography (FA) of the left eye of a
35-year-old patient before cryotherapy. There were exudations
with dilated feeder vessels, and (B) FA revealed leakage from the
lesion. Seven years after cryotherapy and additional laser photocoagulation treatments, a (C) fundus photograph and (D) FA
showed no dilated vessels, exudates, or leakage around the mass.
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therapy was performed in the left eye. The patient underwent additional laser photocoagulation in both eyes when
the fluorescein leakage increased during fluorescein angiography. After a total of two laser photocoagulations in
the left eye and four in the right eye, the patient enjoyed a
stable state for 6 months to the last follow-up (Fig. 3C, 3D).

a tumor of the spine. At the time of the first visit, the
BCVA was 20 / 20 in both eyes. No specific finding was
noted in the IOP and anterior segment examinations.
During the fundus examination, an RCH was found,
along with a dilated vein on the temporal retina of the right
eye. Fluorescein angiography showed hyperfluorescence of
the whole retina due to inflammation (Fig. 4A-4D). We injected intraocular dexamethasone (Ozurdex, Allergan) to
control inflammation and performed laser photocoagulation (0.25 seconds, 250 mW) one week later. Two weeks
after that, increased vascular dilatation and retinal hemorrhage around the tumor were observed, along with vitreous opacity. Cryotherapy was performed because additional laser photocoagulation was deemed insufficient to

Case 4
A 33-year-old male visited our clinic with a floater in the
left eye and decreased visual acuity; he was diagnosed
with VHL. In 2006, he underwent craniotomy and tumor
resection for right ventricular angioblastoma. He had a relevant family history, with his father receiving surgery for

A

B

C

D

E

F

G

H

I

J

K

L

Fig. 4. Clinical outcome of a case 4 patient. (A) The fluorescein angiography (FA) of the right eye of a 33-year-old patient at the first visit
revealed inflammation throughout the retina. (B) Fundus photography, (C) FA, and (D) optical coherence tomography showed a mass
of 3 disc diameters before treatment. After two cryotherapy treatments, (E) the inflammation disappeared in the FA, but retinal traction
worsened in (F) the fundus photograph, (G) FA, and (H) optical coherence tomography. (I-L) After scleral bucking, the right eye reached
a stable state.
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control tumor progression. Oral prednisolone (20 mg for 1
week followed by 10 mg for 1 week) was administered,
and ophthalmic examinations were conducted every
month. Three months later, fluorescein leakage in the RCH
was observed during fluorescein angiography of the right
eye, so we assumed that the tumor was still in the active
phase. A second injection of intraocular dexamethasone
was performed, and a second cryotherapy was performed
2 weeks later in the right eye. However, the temporal retinal traction deteriorated, so scleral buckling was performed on the right eye (Fig. 4E-4H). After surgery, the
tumor was stable for 2.5 years without further treatment
(Fig. 4I-4L).
Case 5
A 13-year-old female patient visited our hospital after a
pediatric consultation for VHL. Her mother had a history
of cerebral hemorrhage of the right middle cerebral artery,
and her sister underwent a follow-up observation at our
eye and pediatric clinics for VHL. There were no ophthalmic symptoms at the first visit. The BCVA was 20 / 20 in
both eyes; the IOP was normal, and there were no abnormal findings in the anterior segment examinations. On the
fundus examination, RCHs and dilated blood vessels were

A

B

C

D

Fig. 5. Clinical outcome of a case 5 patient. (A,B) Fundus photographs of a 13-year-old patient at the initial visit. The retinal
tumors were in the right inferotemporal peripheral retina and the
left superotemporal retina. Nine years later, without any treatment, (C) the tumor in the right eye became enlarged, and (D)
retinal traction and ERM had progressed in the left eye.
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observed in the inferotemporal side of the retina in the
right eye and the superotemporal retina in the left eye (Fig.
5A, 5B). She was also diagnosed with VHL following a
genetic test administered at the pediatric clinic. We recommended laser photocoagulation, but her parents denied
treatment, preferring to observe without any treatment.
Nine years after the first visit, the patient complained of
decreased visual acuity in the left eye. The BCVA was 10 /
20, and retinal traction with ERM was observed. We explained that pars plana vitrectomy and cryotherapy would
be needed, but the patient rejected the treatment for financial reasons. After 2 months, the BCVA was 20 / 60, and
retinal traction with ERM had progressed (Fig. 5C, 5D).
We again explained the need for surgical treatment, but the
patient refused treatment and was referred to another hospital closer to her hometown to enable easier observation.

Discussion
RCH is an uncommon hemangioma of the retina that
can occur independently or in association with VHL [1].
RCH is the most common tumor and early finding of VHL
[21]. Singh et al. [22] reported that with capillary hemangioma alone, the probability of being later diagnosed with
VHL was 25%. Therefore, patients with RCH should be
screened regularly for systemic abnormalities outside the
eye [23]. Most RCHs progressively increase in size, and an
increase in subretinal fluid can produce total retinal detachment and hemorrhage in the vitreous, retina, or subretinal space, resulting in decreased visual acuity [7].
Therefore, early diagnosis and proper treatment of RCHs
are important to maintain visual acuity [6]. In general, the
treatment of RCH depends on the size of the tumor, its location, and associated findings such as the presence of subretinal fluid and retinal traction [1]. If the tumor is small or
in the far periphery, the patient can be observed without
treatment. Otherwise, various forms of treatment are
available, including laser therapy, cryotherapy, photodynamic therapy, and vitrectomy. However, all those treatments can cause complications such as a temporary increase in the exudate or the formation of an ERM [10,24].
Therefore, treatment should be selected properly according
to the patient’s individual situation. We retrospectively reviewed the clinical course of eight eyes diagnosed with
RCH, and we found that when an appropriate treatment
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modality was used, the RCH was stabilized.
Laser photocoagulation is the most widely used treatment modality when the tumor is small and not located in
the far periphery [7,25]. The purpose of laser photocoagulation is to reduce the diameter of the feeding and draining
vessels and exudates. With a one disc diameter, complete
degeneration is histopathologically possible, and clinical
improvement can be seen in tumors up to 2.5 disc diameters (<4.5 mm) [26,27]. The laser should irradiate the tumor directly with a large-diameter beam and long irradiation time (0.2–0.5 seconds) so that the entire tumor turns
white. We administered intravitreal triamcinolone injections to control inflammation along with laser photocoagulation at the time of diagnosis for a 1.5-disc diameter RCH
in the right eye in case 1. We then performed additional laser photocoagulation as necessary. Inflammation of the lesion and the peripheral retina was stable for approximately
4 months. In case 2, RCHs of less than 0.5 disc diameter
were seen in the right eye, so laser photocoagulation was
performed. Additional laser photocoagulation was performed to stabilize the lesions every time f luorescence
leakage increased in the regular fluorescein angiography,
and the lesions remained stable until the last follow-up.
Laser photocoagulation has the advantage of being repeatable and additive, that is, it can be given at a weak power
several times, to reduce the possibility of inflammation. If
abnormal findings, such as fluorescein leakage on fluorescein angiography, are observed during periodic follow-up,
additional laser treatment should be performed, followed
by observation.
However, if the tumor is relatively large, is located in the
far periphery, or is accompanied by exudative retinal detachment, laser treatment can be ineffective, and cryotherapy should be considered [28,29]. The double freeze-thaw
technique is recommended to prevent proliferative vitreoretinopathy, and it should be applied until the ice ball completely encloses the RCH [30,31]. Case 3 in this study had
RCHs in both eyes, and inflammation was observed in the
anterior chamber of both eyes. Laser photocoagulation,
oral prednisolone, and eye drops were used to control the
inflammation. However, the laser treatment was insufficient in the left eye because the inf lammation persisted
and the tumor was not stable. After a subtenon steroid injection and cryotherapy, a stable condition was achieved.
In cases with a relatively large RCH, laser treatment or
cryotherapy should be applied aggressively to slow the

progression of the lesion and prevent deterioration. However, as with laser photocoagulation, cryotherapy can
cause a transient increase in exudate or proliferative vitreoretinopathy [32]. Also, cryotherapy is an invasive and destructive treatment modality that requires an incision in
the conjunctiva, and it is usually accompanied by steroid
therapy to control inflammation. In case 4, because the lesion was located in the far periphery of the right eye, cryotherapy was used instead of laser photocoagulation, but
peripheral retinal traction occurred later. Although pars
plana vitrectomy could be conducted in such cases, that
patient was treated with scleral buckling because of his
young age and possible postoperative complications after
vitrectomy. That tumor remained in a stable state at the
last follow-up.
Recent studies indicate that RCH might depend on vascular endothelial growth factor (VEGF) because patients
with VHL who present with RCH have elevated ocular
levels of anti-VEGF [33]. Anti-VEGF therapy has been reported to reduce vascular permeability, and many RCH
cases have been treated successfully with intravitreal bevacizumab injections. Repeated intravitreal injections of
bevacizumab stopped the growth of an existing RCH and
perhaps inhibited the development of new hemangiomas in
the treated eye [34,35]. Bevacizumab treatment is less likely to promote cataract development than steroid injections,
making it useful for young adults. However, the duration
of its effect is short, and if the inflammation or macular
edema is severe, subtenon or intravitreal steroid injection
is more effective.
Photodynamic therapy with verteporfin can also be considered; it is known to effectively penetrate the subretinal
fluid and can be used instead of laser photocoagulation to
treat large tumors [36-38]. Moreover, complications such as
vitreous hemorrhage and proliferative vitreoretinopathy
are less common with photodynamic therapy than with
cryotherapy [36]. Combining photodynamic therapy with
intravitreal bevacizumab injections is also an effective
treatment for RCH. However, there have been reports of
severely decreased visual acuity caused by extensive exudative retinal detachment after that combination therapy
[24]. Furthermore, because photodynamic therapy is too
expensive to be repeated, it can be done too strongly.
Therefore, it should be selected only when the specific situation warrants it.
In general, pars plana vitrectomy is not the primary
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treatment for small, peripheral RCHs, but it is considered
after laser treatment or cryotherapy in cases with significantly decreased visual acuity caused by a refractory tumor or in the presence of ERM, macular edema, and tractional and serous retinal detachment [16-18]. Case 2 patient
had RCHs in both eyes and was treated with laser photocoagulation, but the tumor in the left eye, of 2.5 disc diameters, progressed. Thus, we performed pars plana vitrectomy and silicone oil injection to treat the proliferation of
exudates and ERM. Because silicone oil was observed in
the anterior chamber and the IOP was high in the left eye,
silicone oil reinjection was performed after silicone oil removal. Although the patient underwent pars plana vitrectomy due to the lack of tumor regression after laser treatment, her condition did not improve. Like the other
treatments, pars plana vitrectomy risks some complications, such as hemorrhage because of difficulty in controlling the bleeding from the feeder and drainage vessels
around the tumor or phthisis, as in case 2. Therefore, surgery is usually performed to simply remove the ERM or
treat the retinal detachment. Controversy remains regarding the best time for surgical treatment of ERMs caused
by RCH. Natural regression due to complete posterior vitreous detachment can occur after photocoagulation therapy. However, a recurrence of ERM can be also seen, even
after surgical treatment [17]. In case 5, when RCH was diagnosed, the patient underwent regular observation without any treatment. After 9 years of observation, ERM occurred and progressed rapidly with traction. If a lesion
progresses rapidly in this manner, removal of the ERM
and traction through vitrectomy could result in a better visual prognosis. RCHs vary in size and the degree of inf lammation. Ophthalmologists should consider not only
patient symptoms but also findings from the fundus examination, OCT, and f luorescein angiography. Fluorescein
angiography should be performed routinely during the follow-up period to determine the presence of fluorescence
leakage around the tumor. It is a useful method for checking the occurrence of new lesions or the recurrence of an
angioma after proper treatment. In particular, clinicians
should confirm that inflammation in the eye is well-controlled by checking for fluorescence staining in the peripheral area. In the case of inflammation caused by a tumor or
treatment, steroid injections might be necessary. In cases 1,
3, and 4 in this study, steroid injections before and after laser photocoagulation or cryotherapy regulated the inflam-
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mation and yielded stable results.
A limitation of this study is the small number of patients
included. However, RCH is a rare disease and has been insufficiently reported in the Republic of Korea. Therefore,
we have reported RCH cases in which relatively stable results were achieved using various appropriate treatments.
In conclusion, because RCHs vary in size and degree of
inflammation at the time of diagnosis, the treatment modalities should be adjusted to meet the needs and condition
of each patient, and it is important to administer appropriate treatment repeatedly over a long period of time to control tumor progression and prevent tumor recurrence. Also,
it is necessary to control the inflammation caused by the
tumor or treatment, and steroid injections should be considered. During the follow-up period, patients should be
checked for recurrence by means of regular f luorescein
angiography, and laser photocoagulation or cryotherapy
should be repeated as necessary. Additionally, because
RCH is the most common and early finding of VHL, patients with RCH require periodic screening for VHL using
regular systemic tests.
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