Frosted Branch Angiitis Syndrome

SUMMARY

The authors present a case report of a 20-year-old patient with an atypical clinical
picture of bilateral vasculitis associated with bilateral macular oedema and decrease
in visual acuity. On basis of the clinical picture, frosted branch angiitis was diagnosed.
The patient was instructed to continue the broad-spectrum antibiotic therapy prescri-
bed by an ophthalmic practitioner of the appropriate catchment area. The visual acuity
progressively improved and after application of systemic corticosteroid therapy the pa-

tient’s health state improved completely.

According to the author’s knowledge, this is the first diagnosed case of frosted branch

angiitis in the Slovak Republic.
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INTRODUCTION

Bilateral vasculitis in a 6 year old
Japanese boy was described by Ito
et al. in 1976. The clinical picture of
vasculitis was reminiscent of fros-
ted tree branches, and as a result
the authors used the name frosted
branch angiitis (1). This pathology
has not been described to date in
Slovakia. In the Czech Republic Ri-
hova et al. first described this patho-
logy in 2004, and proposed the name
frosted branches of retinal blood ve-
ssels syndrome (2).

Frosted branch angiitis syndrome
is clinically manifested as anterior
uveitis, vitritis and vasculitis. The
branches of the retinal blood ve-
ssels are coated with an inflammato-
ry infiltrate from the disc of the optic
nerve (DON) to the periphery, with
veins afflicted more frequently than
arteries. Upon examination by fluo-
rescence angiography (FAG), sym-
ptoms of later infiltration from blood
vessels are present, but without sym-
ptoms of vascular occlusion. In the
later stages, geographic atrophic le-
sions have been observed in the pe-
riphery of the retina in some patients.
The majority of authors state a very
good therapeutic effect of generally
administered corticosteroids. Frosted
branch angiitis syndrome most fre-
quently afflicts young and healthy in-
dividuals. Some of these have over-
come influenza a number of weeks
before the ocular complaints (1).

Kleiner (1997) noted the fact that
similar ocular findings as in frosted
branch angiitis syndrome may occur
also in patients with a systemic or he-
matologic pathology, in immunocom-
petent or immunodeficient individuals
in connection with infection, most fre-
quently viral (3).

If infiltration of the blood vessels is
caused by malignant cells upon lym-
phoma or leukaemia, this represents
a syndrome similar to frosted bran-
ches. If the finding is a manifestation
of immune complex vasculitis caused
by a viral infection or autoimmune
disease, the pathology is referred to
as secondary vasculitis with frosted
branches. If the etiological agent is
not demonstrated, this represents
acute idiopathic vasculitis with fros-
ted branches (4). In this case, vascu-
litis is caused by immune processes
triggered by as yet unclear stimuli.

In our study we present a case report
of a patient with a clinical picture of
frosted branch angiitis syndrome.

CASE REPORT

A healthy 20 year old man overcame
a viral pathology of the upper respira-
tory tracts in mid-December 2008. 4
weeks later, in mid-January 2009, he
was examined due to bilateral deteri-
oration of vision persisting for 3 days
at the outpatient clinic of the district
ophthalmologist. The district ophthal-
mologist determined a working dia-
gnosis of bilateral diffuse retinitis of
unclear etiology, and recommended
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the following therapy for the patient:
generally Rovamycin 3 MIU, 1 tab-
let every 12 hours, Tebokan 1 tablet
3x daily, and Unicophlen drops (gtt.)
5x daily applied locally to both eyes.
Due to the unusual ocular finding and
diagnostic inconclusiveness, the pa-
tient was advised to attend an exa-
mination at the Department of Oph-
thalmology of the Jesenius Faculty of
Medicine of Comenius University and
the University Hospital in Martin the
next day.

The patient was examined in the out-
patient department of the Department
of Ophthalmology of the Jesenius Fa-
culty of Medicine of Comenius Uni-
versity and the University Hospital in
Martin on 16 January.

The personal anamnesis of the 20
year old man was negative, except
for the current deterioration of vision
and the virus 4 weeks previously. As
a student of the military academy,
he had regularly undergone health
checks (including ocular examinati-
on) before contracting the disease,
without a pathological finding. We did
not record any more serious ocular
or systemic pathologies in the family
anamnesis.

From an ophthalmological perspecti-
ve, the patient had not experienced
any ocular complaints to date. Upon
the first examination at our outpati-
ent clinic, natural vision was bilatera-
lly 6/38, best corrected visual acuity
(BCVA) bilaterally 6/18. Intraocular
pressure was within the norm (12 and
13 mmHg). There were mild sym-
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Fig. 1 Right eye of patient upon ad-
mittance

Inflammatory infiltrates around the
branches of the retinal blood vessels,
DON with slightly blurred boundaries at
the upper and lower pole. BCVA: 6/18.

Fig. 2 Left eye of patient upon admittance
Inflammatory infiltrates around the
branches of the retinal blood vessels,
DON with slightly blurred boundaries
at the upper and lower pole, with reti-
nal haemorrhages in the centre of the
macular region. BCVA: 6/18.

ptoms of anterior uveitis bilaterally in
the anterior segment (minor non-gra-
nulomatous precipitates on the cor-
neal endothelium, cells in the anterior
chamber), the pupils were loose, wi-
thout posterior synechiae, the lenses
clear. The vitreous body was slightly
turbid, DON edematous, the macular
region edematous, inflammatory infil-
trates dominated in the clinical pictu-
re around the branches of the retinal
blood vessels, accompanied by retinal
haemorrhages (fig. 1, 2).

Upon examination by optical cohe-
rence tomography (OCT) (Stratus,
Zeiss), the foveolar contour was pre-
served, the neuroretina in the region
of the fovea was coarsened, eleva-
ted, with present non-reflective cys-
toid cavities. Thickness of foveola in
the right eye was 507 pm, in the left
eye 552 ym (fig. 3).

In the examination we determined a
working diagnosis of frosted branch
angiitis syndrome, and the patient
was hospitalised. We focused further
laboratory and general examinations
on determining the specific type of the
syndrome and excluding or confirming
the infectious etiology of vasculitis, or
its connection with a haematological
or other general pathology.

On the basis of the fact that the infiltra-
tes around the branches of the retinal
blood vessels did not appear unilate-
rally but bilaterally, and the examinati-
on of the blood count and differential
blood count was within the framework
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Fig. 3 OCT finding of patient upon admittance
Preserved foveolar contour, neuroretina elevated in the region of the fovea, with cys-
toid non-reflective cavities. Thickness of foveola in right eye 507 um, in left eye 552 um.

Fig. 4 Right eye of patient on 4th day
of hospitalisation

Inflammatory infiltrates reduced, ha-
emorrhages partially reabsorbed

Fig. 5 Left eye of patient on 4th day
of hospitalisation

Inflammatory infiltrates almost entire-
ly reabsorbed, haemorrhages partia-
lly reabsorbed

of physiological values, we excluded
infiltration of the blood vessels with
malignant cells on the day of admittan-
ce. This did not concern a haematolo-
gical pathology, but immune complex
vasculitis, without a demonstrated etio-
logical agent. Despite the fact that the
majority of authors (1, 3, 5, 8, 10, 11,
12) state an improvement of the clini-
cal picture and vision in this clinical unit
following periocularly and generally
administered corticoids, due to the po-
tential influence on the results of flow
cytometry, we did not apply corticothe-
rapy until the 4th day of hospitalisation
(upon an improvement of the finding
also without corticotherapy).

Upon admittance we added Ibalgin
400 mg 1 tablet 3x daily and Asco-
rutin 2 drg. 3x daily to the treatment
stipulated by the district ophthalmolo-
gist (Rovamycin 3 MIU, 1 tablet every
12 hours, Tebokan 1 tablet 3x daily,
Unicophlen gtt. 5x daily applied loca-
lly to both eyes). Within the first days
of observation, best corrected visual
acuity and the finding on the ocular
fundus improved markedly. On the
4th day of hospitalisation, BCVA had
improved bilaterally to 6/12 before
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Fig. 6 OCT images of patient on 4th day of hospitalisation
Decrease in edema in foveola in right eye by 215 pm, in left eye by 259 ym

the application of corticotherapy, the
inflammatory infiltrates had virtually
disappeared, and the haemorrhages
had been partially reabsorbed (fig. 4,
5). Edema in the foveola of the right
eye had decreased by 215 pym, in the
left eye by 259 um (fig. 6).

Despite the partial improvement in
the ocular finding, we implemented

Fig. 7 Right eye of patient at first fo-
llow-up examination after discharging
DON bordered, pink, without edema,
inflammatory exudates to haemorr-
hages completely disappeared, fri-

lling of lamina limitans interna, slight

the planned commencement of cor-
ticotherapy following the taking of a
blood samples for examinations of
flow cytometry and phagocytic activi-
ty on the 4th day of hospitalisation.
Over the course of three days, we
intravenously applied Solumedrol in
a dose of 250 mg/day. In corticothe-

rapy we continued with Prednisone
1 mg/kg/day, following adjustment
of the ocular finding we began to re-
duce the dose of Prednisone on the
7th day by 10 mg every 3 days, to
a maintenance dose of 10 mg every
second day, generally for a period of
2 months. During therapy by corti-
coids we did not record any seconda-

Fig. 8 Left eye of patient at first fo-
llow-up examination after discharging
DON bordered, pink, without edema, in-
flammatory exudates to haemorrhages
completely disappeared, in macula fri-
lling of lamina limitans interna, slight
atrophy of RPE in foveolar region.

ry adverse effects or complications.

The result of electrophoresis of pro-
teins in serum, the immunochemical
examination, examination of flow cy-
tometry, phagocytic activity and the
quantiferon test excluded immune
disorder. Rheumatoid factor, anti-
-nuclear antibodies (ANA) and anti-
-neutrophil cytoplasmic antibodies
(ANCA), serological examination of
antibodies against borrelias, myco-
plasmas, yersinias, herpes simplex
virus (HSV), herpes zoster virus

(HZV), cytomegalovirus (CMV), Eps-
tein-Barr virus (EBV), rubella and
VDRL were negative.

Signal Strength (Max 10)

Signal Strength (Max 10)

Fig. 9 OCT finding of patient at first follow-up examination after discharging
Physiological finding, neuroretina without edema, without cystoid non-reflective

cavities or microcystic remodelling
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Within the framework of differential
diagnostics to eliminate sarcoidosis
performed by X-ray examination of the
chest, pneumological examination and
examination of cellular immune status
from bronchoalveolar lavage on the re-
commendation of a pneumologist, the
results were however also negative.
Positive findings were antibodies of
class IgA and IgG against Chlamydia
trachomatis. As a result an infectolo-
gist was consulted, who despite the
completion of the course of Rovamy-
cin once more recommended re-tre-
atment of the patient with Deoxymy-
koin in a dose of 100 mg 2x daily.

At the first follow-up examination after
discharging on 9 February 2009, BCVA
was 6/4 bilaterally, the anterior segment
was physiological, without symptoms of
inflammation, the vitreous body clear,
DON bordered, pink, retinal blood ve-
ssels were without symptoms of vascu-
litis, exudates completely reabsorbed,
with only slight atrophy of the retinal
pigment epithelium (RPE) in the foveo-
lar region, in the entire macula frilled
lamina limitans interna, other finding
without pathology, haemorrhages com-
pletely reabsorbed (fig. 7, 8). According
to the OCT images foveolar contour is
present, cystoid non-reflective cavities
are not present, neither is microcystic
remodelling of the neuroretina (fig. 9).
At a further follow-up examination after
six months the patient is subjectively
without ocular complaints, corrected vi-
sual acuity bilaterally 6/4, local finding
without change.

DISCUSSION

Frosted branch angiitis syndrome
was first observed in Japan in 1976
(1). The largest proportion of pati-
ents is amongst the Japanese (75%).
Until 1988 no patient outside Japan
had been diagnosed with this con-
dition (5). The patient we present is
the first described case in Slovakia.
The disorder usually afflicts younger,
otherwise healthy individuals.

In 2004, Walker presented characteri-
stic bimodal distribution with one peak
in childhood age and the second in the
third decade of life (5). The youngest
patient in whom frosted branch angiitis
syndrome has been diagnosed was 2
years old (8), and the oldest 42 (10).
There is a marked predominance of
women (61%) in the number of cases
as opposed to men (39%). Our patient
was a man aged 20 years, and with
the exception of the fact that he had
overcome influenza approximately one

month before the first symptoms of de-
terioration of vision, he had not been
treated for any condition.

The most frequently occurring sym-
ptom of frosted branch angiitis syn-
drome is subacute loss of vision.
Visual acuity may be substantially
reduced, even to mere light percep-
tion. Almost 75% of patients in the
described cases were afflicted bila-
terally. Typical frosted branch angiitis
syndrome has a conspicuous basic
image, bilateral retinal vasculitis with
perivascular exudates, with an image
of frozen branches. The branches of
the retinal blood vessels are coated
from the disc of the optic nerve to the
periphery, with veins affected more
frequently than arteries. Intraretinal
haemorrhages are sometimes also
present, with mild to medium uveitis
and vitritis. According to the scope of
the pathology, infiltration of the macu-
la and edema of the disc of the optic
nerve may be present. On the basis
of the data from the literature, we be-
lieve that our patient met the criteria
for frosted branch angiitis syndrome.
Upon examination by fluorescence
angiography (FAG), symptoms of later
infiltration from the blood vessels are
usually present, but without reduced
flow of blood or symptoms of vascular
occlusion. In the acute phase of the
disorder we did not implement FAG
examination for technical reasons.
The majority of authors (1, 3, 5, 8, 10,
11, 12) state a very good therapeutic
effect of generally administered corti-
costeroids. However, on the basis of
their experiences, Kadoya et al. (6),
Isobe et al. (7), Browning et al. (9),
Yoshida et al. (13), Narita et al. (14),
Vander et al. (15) and others have ex-
pressed doubts with regard to the sig-
nificance of corticosteroids in the case
of this disorder. Browning (9) described
a unilateral mild form of frosted branch
periphlebitis in a healthy, 28 year old
woman. Regression of papillitis and
vasculitis occurred following a sub-
conjunctival injection of 30 mg Triam-
cinolone. Vander et al. (15) describe a
regression of vasculitis only following
local therapy by corticosteroids. In
our patient we recorded a rapid im-
provement of visual functions and the
objective finding before the commen-
cement of corticotherapy. The patient
used antiphlogistics and antibiotics
generally. Positive antibodies of class
IgA and IgG against Chlamydia tra-
chomatis were determined. Rovamy-
cin recommended by the district oph-
thalmologist may have been effective.

Following the completion of the course
of Rovamycine, the patient was re-tre-
ated with Deoxymykoin upon the reco-
mmendation of the infectologist.

An image of vasculitis with a clinical
picture of frozen branches of retinal
blood vessels has also been descri-
bed in patients with a general disor-
der. Ridley et al. (16) determined a
diagnosis of large-cell intraocular
lymphoma on the basis of an exa-
mination of a sample of the vitreous
body in 1992. Kim et al. (17) descri-
bed a unilateral image of this syndro-
me in an 18 year old patient with acu-
te lymphoblastic leukaemia. Quillen
et al. (18) described this syndrome in
a 37 year old man with Crohn’s dise-
ase, as did Jokhura et al. (19) in a
female patient with aseptic meningi-
tis. Generally administered corticoids
had a favourable influence on the
ocular and neurological symptoms.
Further studies point to a possible
connection between retinal vasculi-
tis and an infectious etiology. Greek
authors (20) demonstrated HSV2 in a
30 years old man with vasculitis with
frozen branches in the anterior cham-
ber fluid using the PCR method.
Recurrence of the pathology has not
yet been described.

We do not have any information from our
patient, who is currently working abroad,
concerning general or ocular complaints.
According to the available data, the pro-
gnosis is not always favourable. Kleiner
et al. (4) describe the formation of disci-
form scars in a patient with frosted retina
periphlebitis. They also described later
complications, neovascularisations as
a consequence of vein occlusion and in
one patient they recorded a retinal crack,
with ablation of the posterior vitreous
membrane with adhesion to the retina.
Ito et al. (1) describe atrophy of the DON.
From the works published to date, it is
evident that a clinical picture of retinal
vasculitis with frozen branches may
be caused by various diseases. Klei-
ner noted this fact in 1997 (3). On the
basis of the data from the literature,
we believe that in our patient this con-
cerned a case of secondary vasculitis
with frozen branches, with positive se-
rology for Chlamydia trachomatis.

CONCLUSION

The precise cause of frozen branch
angiitis syndrome is unknown. The ty-
pical inception following a multifactorial
prodromal pathology leads to the pre-
supposition that this concerns a hyper-
sensitive reaction to various infectious
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agents, which may trigger the origin
of frozen branch angiitis syndrome via
the formation of immune complexes.
In patients with a severe disruption of
central visual acuity, this fact supports
an indication for systemic corticothera-
py. Because the results of central visual
acuity in patients with or without syste-
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