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Abstract: Frosted branch angiitis (FBA), a relatively rare condition, is a retinal perivasculitis with severe retinal vessel
sheathing resembling the frosted branches of a tree. It can be a Primary Idiopathic FBA or Secondary FBA when associated
with systemic conditions like viral infections, sarcoid etc. Primary frosted branch angiitis causes characteristic florid,
translucent retinal perivascular sheathing of both arterioles and venules in association with variable uveitis, retinal edema and
visual loss. Additional retinal findings may include intraretinal haemorrhages, hard exudates, and serous exudative
detachments of the macula and periphery. It is unclear whether retinal frosted branch angiitis is a distinct clinical syndrome or
a clinical sign increasingly recognised in a number of inflammatory conditions. Hence, retinal frosted branch angiitis may be
more of a sign than a separate disease. Treatment is usually with corticosteroids and normally leads to a good visual recovery.
We report a case of primary unilateral frosted branch angiitis with large areas of capillary drop out and severe macular edema.
It was successfully managed with intravitreal injection of Dexamethasone Implant (Ozurdex ™) in conjunction with a very
short course of systemic steroids. 7o our knowledge, this is the first documented case of primary unilateral FBA treated with
systemic steroids and an intravitreal dexamethasone implant.
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1. Introduction 2. Case Report

Frosted branch angiitis (FBA), is a retinal perivasculitis
with severe retinal vessel sheathing resembling the frosted
branches of a tree [1, 2].

Kleiner [3] proposed that the entity can be divided into
primary idiopathic and secondary FBA. The known causes of

A 44-year-old man presented with blurred vision in the left
eye, since 5 days.

There was no other significant ophthalmic or medical history.

On examination, visual acuities were 20/20 in the right eye

secondary FBA are viral infections, sarcoidosis, multiple
sclerosis, toxoplasmosis, syphilis, Behcet’s disease,
lymphoma, and leukaemia [2, 3].

This condition is typically bilateral, but unilateral cases
(28%) have been reported.

Unilateral FBA is rare. [4, 5]. There is also a case report of
unilateral FBA associated with vitreous haemorrhage. [6].

In this report, we present a rare case of primary unilateral
FBA successfully managed with short term oral steroids and
an intravitreal injection of Ozurdex ™.

and 20/200 in the left eye on the Snellen’s Visual Acuity Chart.
There was a mild relative afferent pupillary defect in the left eye.

On slit lamp examination, there was a mild circumcorneal
congestion with 1+ anterior chamber cells indicating a mild
anterior uveitis. Intraocular pressures were 16 mmHg in both
the eyes with applanation tonometry. Fundus examination
(Figure 1) revealed retinal vasculitis with prominent sheathing
affecting the veins as well as the arteries of the superotemporal
quadrant extending to the periphery in the left eye. These veins
were also dilated and tortuous due to a resultant inflammatory
venous occlusion. There were multiple retinal haemorrhages
extending to the periphery (Figure 2).
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Figure 1. Frosted Branch Angiitis involving the superotemporal blood
vessels.

Figure 2. FBA extending to the temporal periphery along with retinal
haemorrhages.

The macula showed severe macular edema. and scattered
small retinal haemorrhages.

The right eye had a normal retina.

He was subjected to ophthalmological as well as systemic
investigations.

The blood count and differential cell count were normal, as
were the erythrocyte sedimentation rate, C-reactive protein
and chest X-ray.

The HIV antibody test & serology for cytomegalovirus,
herpes simplex, varicella zoster and Epstein—Barr viruses,
rubella, and syphilis and Toxoplasma gondii were negative.

Fluorescein angiography (FA) showed a delayed retinal-
artery-to-vein transit time.

The early FA images showed a large area of capillary non
perfusion in the superotemporal area extending to the
periphery. The superotemporal vein was dilated and tortuous
with a venous beading like appearance. (Figure 3).

There was a total branch vein occlusion involving the
macular branch of the superotemporal vein. The later phases
showed a diffuse leakage from the inflamed blood vessels,
involving the macular area. (Figure 4). There was a late
diffuse staining and leakage of the affected vessels
suggestive of diffuse retinal periphlebitis (Figure 5)

Figure 3. Early Fluorescein Angiogram picture showing vasculitis and large
areas of capillary dropouts in the superotemporal quadrant.

Figure 4. Late phase FA showing leakage of the dye from the inflamed blood
vessels into the macular area.

Figure 5. Typical Vascular Staining of the blood vessels due to diffuse
retinal periphlebitisin in late phases of FA.

The Spectral Domain Optical Coherence Tomography (SD-
OCT) showed severe macular edema with a macular thickness
of about 700 microns (Figure 6) The edema was subretinal as
well as intraretinal mainly involving the outer retina.

Figure 6. SD-OCT through the fovea of the right eye (OD) showing a large
amount of cystoid macular edema and a serous foveal detachment.

Based on these findings a diagnosis of Primary Frosted
Branch Angiitis (FBA) was made.

He was treated with oral prednisolone 1 mg/kg/day, with
topical steroid and mydriatic.

Since the macular edema was so severe he was given an
intravitreal injection of Ozurdex ™"

The clinical response was rapid.

The visual acuity improved to 20/60 in the left eye within
a week

Figure 7. Resolving Vasculitis, Haemorrhages & Resolving Macular Edema
seen within a week of treatment.
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The ocular congestion subsided and there were no signs of
anterior uveitis. The retina showed a significantly reduced
periphlebitis though the proximal part of the superotemporal
retinal vein did show persistent phlebitis. (Figure 7). The
macular edema showed near complete resolution by the 6™
day, as seen on the SD OCT macula. (Figure 8).
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Figure 8. SD OCT - Macular Change Analysis showing the dramatic
resolution of Macular edema within a week of onset of treatment.

The systemic steroid treatment
discontinued within 4 weeks.

After 4 weeks, the peri phlebitis had nearly resolved
(Figure 9) and the macular edema had resolved fully. The
retinal vessels showed resolution of the FBA. There were
persistent retinal haemorrhages extending to the retinal
periphery which gradually resolved over 12 weeks of starting
the treatment.

The SD OCT done at 4 weeks showed a complete
resolution of macular edema. However, there was some
macular thinning which may be due to the ischemia caused
by the vascular occlusion. (Figure 10) The patient however
maintained a visual acuity of 20/60.

was tapered and

Figure 9. Near Complete Resolution of the Vasculitis at 4 weeks.

Macula Thickness : Macular Cube 512x128 oD ® 0s

Figure 10. SD OCT macula at 4 weeks. There is complete resolution of the
macular edema. There is foveal thinning which may be due to the ischemia
associated with the vasculitis.

He was subsequently maintained only on a twice a day dose
of topical steroid which was tapered off over the next 4 weeks.

There has been no recurrence even after 6 months of
treatment and as of today the patient is not on any medications.

3. Discussion

In 1976, Ito [5] reported a 6-year-old Japanese boy with
pan uveitis and widespread retinal vasculitis. The florid
translucent perivascular exudate inspired the descriptive term
‘frosted branch angiitis’ recalling imagery of frosted tree
branches during an icy winter.

Frosted branch angiitis may be idiopathic or associated
with various systemic conditions including SLE [8, 9],
Bechet’s disease [10], Crohn’s disease [11], cytomegalovirus
(CMV) retinitis [12], herpes simplex type 2 infection [13],
mycobacterium tuberculosis infection [14], T. gondii
infection [15], various other viral and bacterial infections
[16], aseptic meningitis [17], and blood dyscrasias such as
leukaemia [18] and lymphoma [19].

Additional retinal findings may include intraretinal
haemorrhages, hard exudates, and serous exudative
detachments of the macula and periphery. A proposed
mechanism of retinopathy involves immune complex
deposition in retinal vessels causing vasculitis [20].

Patients may complain of sudden onset of blurring of
vision, central scotomas, floaters, and photopsia and most
patients respond to systemic corticosteroid therapy with good
recovery of visual acuity. [21].

It is unclear whether retinal frosted branch angiitis is a
distinct clinical syndrome or a clinical sign increasingly
recognised in a number of inflammatory conditions. [22]
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Hence retinal frosted branch angiitis may be more of a sign
than a separate disease.

Our patient presented with acute idiopathic unilateral FBA.
Other than being unilateral, the other unique characteristics
were a large area of capillary drop out due to an inflammatory
vascular occlusion and a very severe macular edema.

It is well known that FBA responds well to systemic
steroids. However, the large area of ischemia and the severity
of the macular edema prompted us to use an intravitreal
dexamethasone implant since we felt an aggressive approach
was necessary for rapid resolution of the ocular
inflammation, thereby by relieving the resultant vascular
occlusion.

Ozurdex™ is a biodegradable intravitreal dexamethasone
implant approved by the United States Food and Drug
Administration for treatment of macular edema associated
with central retinal vein occlusion (CRVO) and for treatment
of non-infectious posterior uveitis. [23-26]. Since macular
edema secondary to uveitis is difficult to treat and may
persist despite multiple interventions [27], we decided
supplement the oral steroid treatment with an Ozurdex™
implant.

In our case, this supplemental treatment helped a rapid
resolution of inflammation as well as the macular edema with
in week. The central retinal thickness as seen on the SD OCT
showed a rapid reduction within a week of initiating the
treatment. This, of course corelated with a significant visual
gain. It also facilitated an early tapering off of the systemic
steroids thereby preventing most of the oral steroid related
adverse effects.

It also helped to have a sustained response and may have
prevented a recurrence of the inflammation.

Hence we feel that use of Ozurdex "™ may be a useful tool
in rapid resolution of the inflammation and the associated
macular edema. This also helps in faster restoration of vision
which is sustained due to the longer duration of action of the
dexamethasone implant.

To our knowledge there is only one report of use of
Ozurdex™ in FBA.

However, that report by Dong Yoon Kim et al was in a
case of FBA Secondary to Granulomatosis with Polyangiitis
(28]

To our knowledge, this is the first documented case of
primary unilateral FBA treated with systemic steroids and an
intravitreal dexamethasone implant.

4. Conclusion

Primary FBA is rare. When it is associated with a severe
macular edema and also a vascular occlusion secondary to
the vasculitis it has to be treated aggressively. Though FBA
is known to respond well to systemic corticosteroid
treatment , dexamethasone implant can be a useful adjunct in
treating FBA.

It helps rapid resolution of inflammation , macular edema
and the retinal vasculitis. The sustained action of the implant
helps to avoid prolonged oral steroid therapy thereby

reducing its systemic side effects.

We therefore feel Ozurdex™ can be considered as a useful
adjunct to oral corticosteroid treatment in management of
Primary FBA.
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