
I N T R O D U C T I O N

F rosted branch angiitis, first described in 1976 by
Ito et al (1), occurs in young, healthy individuals who
typically have acute bilateral (but sometimes unilat-
eral) visual loss, associated with anterior and poste-
rior segment inflammation. The retinal findings include
swelling of the retina and severe sheathing of the re t i-
nal venules, creating the appearance of frosted tre e
branches. Additional findings include intraretinal he-

morrhages, hard exudates, and serous exudative de-
tachments of the macula and periphery. Fluore s c e i n
angiography demonstrates leakage of dye from the
vessels, but no evidence of decreased blood flow or
occlusion. The disease usually responds rapidly to
systemic corticosteroids with a rapid resolution of the
vascular sheathing. The visual prognosis is usually
good and there is no re c u r rence in most patients. The
term “acute frosted retinal periphlebitis” was suggested
to describe the condition by Kleiner et al (2). 
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angiitis with nonperfused central retinal vein
o c c l u s i o n
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PU R P O S E. To report the unusual association between severe retinal periphlebitis re s e m b l i n g
frosted branch angiitis and nonperfused central retinal vein occlusion (CRV O ) .
ME T H O D S . Observational case re p o r t s .
RE S U LT S. Patient 1 was a 28-year-old man who presented with extensive sheathing involv-
ing all retinal veins in one eye followed by nonperfused CRVO. Twenty-seven months after
initial presentation, he developed perfused CRVO in the other eye followed by periphlebitis
that progressed into nonperfused CRVO. Patient 2 was a 47-year-old man who pre s e n t e d
with unilateral severe retinal periphlebitis associated with nonperfused CRVO. Despite sys-
temic administration of corticosteroid therapy, rubeosis iridis developed in both patients
and neovascular glaucoma developed in Patient 1 despite full panretinal photocoagulation.
Extensive systemic workup and coagulation studies were unremarkable except for the pre s-
ence of antiphospholipid antibodies in both patients and elevated plasma homocysteine
level in Patient 2. 
CO N C L U S I O N S. Severe retinal periphlebitis complicated by nonperfused CRVO is associated
with poor visual outcome despite appropriate medical and surgical treatment. (Eur J Oph-
thalmol 2003; 13: 807-12)
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This report describes two cases of fulminant re t i-
nal periphlebitis resembling frosted branch angiitis
associated with nonperfused central retinal vein oc-
clusion (CRVO). Despite systemic corticosteroid ther-
apy and full panretinal photocoagulation, rubeosis iridis
and neovascular glaucoma developed and visual acu-
ity worsened in both cases.

Case re p o r t s

Case 1

A 28-year-old man presented with a 1-week histo-
ry of decreased vision in the right eye that was pre-
ceded by two attacks of transient visual loss, each
lasting for 3 hours. Past medical history was signifi-
cant for migraine. Best-corrected visual acuity was
counting fingers at 2 feet in the right eye and 20/20
in the left eye. Intraocular pre s s u re by applanation
was 16 mmHg bilaterally, and pupillary reactions were
normal. There were 2+ cells in the anterior chamber
and trace vitreous cells in the right eye, but no cells
in the left eye. Ophthalmoscopy of the right eye showed
extensive, thick, white, confluent sheathing sur-
rounding all the retinal veins from the posterior pole
to the periphery with the tributary venules terminat-
ing in retinal hemorrhages. The optic disc showed swelling
and hyperemia and there was macular edema. There
w e re also widespread scattered intraretinal hemor-
rhages in the posterior pole and midperipheral re t i-
na, and multiple cotton-wool spots in the posterior
pole (Fig. 1, a and b). The left eye was ophthalmo-
scopically normal. Fluorescein angiography demon-
strated extensive dye leakage from veins and optic
disc, and marked staining of the vein walls in the right
eye. However, there was no evidence of vascular oc-
clusion or decreased flow. 

The patient was admitted to the hospital and full
medical, neurologic, and rheumatologic examinations
had normal results. There was no evidence of a sys-
temic disord e r, particularly Behçet’s disease or sar-
coidosis. The following laboratory investigations
w e re performed: chest x-ray, complete blood count,
e r y t h rocyte sedimentation rate, routine blood chem-
i s t r y, hemoglobin electro p h o resis, serum pro t e i n
e l e c t ro p h o resis and immunoelectro p h o resis, urinaly-
sis, Ve n e real Disease Research Laboratory test

Fig. 1 - Patient 1. Fundus photographs of the right eye at pre s e n t a-
tion. a ) Note the prominent sheathing of the retinal veins, optic disc
swelling and hyperemia, scattered intraretinal hemorrhages, and
cotton-wool spots. b ) The nasal retina demonstrates prominent
perivenous sheathing and intraretinal hemorrhages. c ) Four weeks
l a t e r. Notice massive intraretinal hemorrhages, severe macular ede-
ma, optic disc swelling and hyperemia, and venous congestion and
t o r t u o s i t y.
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(VDRL), fluorescent treponemal antibody absorption
test, human immunodeficiency virus, Mantoux test,
antinuclear antibody, anti-double stranded DNA an-
t i b o d y, rheumatoid factor, C3 and C4 components of
complement, anti-neutrophil cytoplasmic antibodies,
antiphospholipid antibodies including IgG and IgM an-
t i c a rdiolipin antibodies, and tests for lupus antico-
agulant, serum calcium, angiotensin-converting en-
zyme, and gallium scan. His We s t e rg ren erythro c y t e
sedimentation rate was elevated to 74 mm/h,
rheumatoid factor was positive at a titer of 256 IU/ml,
and IgM anticardiolipin antibody titer was 87 mpl units
(normal 6 to 12 mpl units). There were no other lab-
oratory abnormalities. 

The patient was treated with oral prednisone 1 mg/kg/day.
Two weeks after the start of treatment, visual acuity
in the right eye improved to 20/200, and the vascu-
lar sheathing markedly decreased. However, there was
p rominent venous congestion and tortuosity associ-
ated with scattered flame-shaped intraretinal hemor-
rhages involving both the peripheral retina and pos-
terior pole, and optic disc edema and hyperemia. Flu-
o rescein angiography of the right eye demonstrated
good capillary perfusion. The diagnosis of perfused
C RVO was made and oral prednisone was tapere d .
Additional testing, including blood lipids, plasma fib-
rinogen, plasma homocysteine, antithrombin III, pro-
tein C and protein S activities, activated protein C re-
sistance, tissue plasminogen activator activity, and
plasminogen activator inhibitor activity, revealed nor-
mal findings. An additional 80 mg/day of oral aspirin
was given for anticoagulation.

Two weeks later, visual acuity in the right eye had
deteriorated to counting fingers at 1 foot with a right
a ff e rent papillary defect. Ophthalmoscopy of the right
eye revealed massive intraretinal hemorrhages, se-
v e re macular edema, and optic disc swelling and hy-
p e remia (Fig. 1c). Fluorescein angiography demon-
strated widespread areas of nonperfusion. The diag-
nosis of nonperfused CRVO was made. Six weeks lat-
e r, the vision had decreased to hand motions, and iris
rubeosis had developed. He received extensive pan-
retinal photocoagulation (total 2630 shots) that was
complicated by exudative macular detachment. Tw o
weeks later, neovascular glaucoma developed and in-
traocular pre s s u re was elevated to 56 mmHg. Cyclo-
cryotherapy was performed, and intraocular pre s s u re
subsequently decreased. Visual acuity in the right eye

finally decreased to light perception. Repeated sero-
logic studies showed that anticardiolipin antibody titers
had re t u rned to normal, and oral aspirin (80 mg/day)
was continued.

Twenty-seven months after initial presentation, the
patient presented to the emergency room with a 1-
day history of blurring of vision in the left eye. One
day before presentation he had had a transient at-
tack of loss of vision that had lasted for 30 minutes.
Visual acuity was no light perception in the right eye
and 20/30 in the left eye. The right eye was phthisi-
cal. Funduscopic examination of the left eye disclosed
venous congestion and tortuosity, few scattered in-
t r a retinal hemorrhages, few cotton-wool spots, and
optic disc edema and hyperemia. There was no mac-
ular edema (Fig. 2a). The diagnosis of CRVO was made.
Fundus fluorescein angiography showed a pro-
longed arteriovenous transit time at 16 seconds (nor-
mal ≤ 11 seconds), extensive dye leakage from veins
and optic disc, marked staining of the vein walls, and
good capillary perfusion. Laboratory studies similar
to those undertaken during previous admission re-
vealed normal findings except for positive rheuma-
toid factor at a titer of 128 IU/ml. Duplex scan of
c a rotid arteries revealed atheromatous plaques in both
common carotid arteries, origin of right internal caro t i d
a r t e r y, and in left internal carotid artery. Magnetic
resonance imaging of the brain showed normal find-
ings. Full assessment was performed by a hematol-
ogist and the patient was started on anticoagulant
therapy with heparin followed by warfarin. In addi-
tion, the patient received oral aspirin 80 mg/day, and
oral pentoxifylline 400 mg three times daily. However,
10 days later, ophthalmoscopy of the left eye showed
thick, white sheathing of the retinal veins, many larg e
cotton-wool spots around the optic disc, and severe
macular edema (Fig. 2b). Fluorescein angiography demon-
strated a prolonged arteriovenous transit time at 18
seconds, extensive dye leakage from veins and op-
tic disc, marked staining of the vein walls, and good
capillary perfusion. The patient was treated with in-
travenous 1 g methylprednisolone repeated each day
for 3 days, followed by a regimen of oral pre d n i s o n e
1 mg/kg/day. In addition, azathioprine (100 mg/day)
was added, and plasmapheresis was performed. The
sheathing had disappeared by 2 weeks and the pre d-
nisone dose was gradually tapered there a f t e r. In view
of the poor outcome of the right eye, extensive pan-



Fig. 2 - Patient 1. a) Fundus photograph of the left eye at presenta-
tion. Note venous congestion and tortuosity, intraretinal hemor-
rhages, cotton-wool spots, and optic disc edema and hyperemia. 
b) Ten days later. Note the prominent sheathing of the retinal veins,
many large cotton-wool spots, and intraretinal hemorrhages. 
c) Three months later. Note the massive intraretinal hemorrhages in
the macular area, sclerosed vessels in the macular area, and scars of
panretinal photocoagulation.
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retinal photocoagulation (total 3700 shots) was per-
formed in the left eye. Photocoagulation was followed
by large exudative macular detachment with turbid,
shifting subretinal fluid and extensive intraretinal he-
morrhages in the macular area. Three months later,
exudative retinal detachment had resolved but visu-
al acuity decreased to counting fingers at 1 foot due
to severe macular ischemia (Fig. 2c). Two months lat-
e r, he developed neovascular glaucoma and intraocular
p re s s u re was elevated to 45 mmHg. Glaucoma tube
s u rgery was performed. One year later, visual acuity
in the left eye was only hand motions and intraocu-
lar pre s s u re was 8 mmHg. There was no rubeosis.
Ophthalmoscopy showed traction retinal detachment
involving the macula due to extensive pre retinal fi-
b rovascular tissue. One year later, visual acuity in the
left eye was no light perc e p t i o n .

Case 2

A 47-year-old man presented with a 1-week histo-
ry of decreased vision in his left eye. Past medical
history was significant for hypertension. Best-corre c t e d
visual acuity was 20/20 in the right eye and hand mo-
tions in the left eye. Intraocular pre s s u re by appla-
nation was 14 mmHg, bilaterally. There was an aff e r-
ent papillary defect in the left eye. The right fundus
a p p e a red normal. Ophthalmoscopy of the left eye re-
vealed extensive thick, confluent, white sheathing sur-
rounding the retinal veins from the posterior pole to
the periphery, venous congestion and tortuosity, se-
v e re macular edema, optic disc swelling and hyper-
emia, and massive intraretinal hemorrhages (Fig. 3).
F l u o rescein angiography demonstrated a pro l o n g e d
arteriovenous transit time at 21 seconds, widespre a d
a reas of nonperfusion, extensive dye leakage from veins
and optic disc, and marked staining of the vein walls.
The patient was admitted. Full medical, hematolog-
ic, and rheumatologic examinations had normal re-
sults. Laboratory studies similar to those undertaken
in Case 1 revealed the presence of antiphospholipid
antibodies (tests for lupus anticoagulant were posi-
tive), and plasma homocysteine level was 30.9 µmol/L
(the 95th percentile in the control group was 13.6 µmol/L).
He was started on oral prednisone 1 mg/kg/day, folic
acid 5 mg/day, and aspirin 80 mg/day. Retinal vas-
culitis decreased in response to the systemic corti-
c o s t e roid therapy, and the sheathing disappeared by
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Fig. 3 - Patient 2. Fundus photograph of the left eye at presentation.
Note extensive white sheathing of the retinal veins, massive intrareti-
nal hemorrhages, venous congestion and tortuosity, and optic disc
edema and hyperemia.
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2 weeks. The prednisone dose was gradually tapere d
t h e re a f t e r. One month later, iris rubeosis had devel-
oped and panretinal photocoagulation was per-
formed; however, the patient was lost to ophthalmic
o b s e r v a t i o n .

D I S C U S S I O N

Retinal periphlebitis (vasculitis affecting pre d o m i-
nantly the veins) has been reported in association with
t u b e rculosis, Eales disease, syphil is, sarcoidosis, mul-
tiple sclerosis, cytomegalovirus retinitis, human im-
munodeficiency virus infection, and acquired disease
of connective tissue. Neither of our patients had any
clinical or laboratory findings to support these diag-
noses. Recently, Kleiner et al (3) classified patients
who have the appearance of frosted branch angiitis
into three subgroups. First are patients with lymphoma
or leukemia whose disease is due to infiltration with
malignant cells (frosted branch-like appearance).
Second is the group of patients who have associat-
ed viral infections or autoimmune disease. In these
patients frosted branch angiitis is a clinical sign, pos-
sibly of immune complex deposition (secondary
f rosted branch angiitis). Finally, there is a group of
otherwise healthy young patients described initially

(acute idiopathic branch angiitis). It is l ikely that the
f rosted branch angiitis that developed in these pa-
tients re p resents an immune reaction to a number of
d i ff e rent stimuli (4).

The two patients described herein were young adults
and both developed characteristics resembling fro s t-
ed branch angiitis characterized by thick, inflamma-
tory infi ltrate surrounding all of the retinal veins. The
periphlebitis was followed by (Patient 1) or associat-
ed with (Patient 2) nonperfused CRVO that was com-
plicated by rubeosis iridis in both cases and neovascular
glaucoma despite full panretinal photocoagulation in
Patient 1. Systemic corticosteroid therapy appeare d
to be effective, because the perivenous infiltrates were
reduced and then disappeared in response to corti-
c o s t e roids. However, CRVO pro g ressed and rubeo-
sis iridis and neovascular glaucoma ultimately developed.
Five previous cases of retinal periphlebitis re s e m b l i n g
f rosted branch angiitis associated with nonperfused
C RVO have been documented (5-7) (Tab. I). In four
cases, the retinal periphlebitis was followed by non-
perfused CRVO (5-7), whereas Foss et al (5) re p o r t-
ed a 54-year-old man in whom the CRVO was asso-
ciated with prominent sheathing of the retinal veins
at pre s e n t a t i o n .

In the present cases, the venous occlusion may be
the result of vasculitis involving the veins. However,
Patient 1 developed a fundal appearance of a clas-
sic CRVO in the other eye that was followed by a sce-
nario resembling frosted branch angiitis. There f o re ,
factors other than vasculitis might also have played
a role in worsening the retinal vein occlusion in these
two cases. At presentation, Patient 1 had raised lev-
els of IgM anticardiolipin antibodies, and Patient 2
had positive tests for lupus anticoagulant indicating
the involvement of antiphospholipid antibodies,
which are known to be associated with arterial and
venous thrombosis and re c u r rent fetal loss. An-
tiphospholipid antibodies may be found in patients
with systemic lupus erythematosus and other autoimmune
d i s o rders. They are also described in otherwise nor-
mal individuals and this association has been termed
primary antiphospholipid syndrome (8). The associa-
tion between antiphospholipid antibodies and re t i n a l
venous occlusion was previously reported (9, 10). Pa-
tient 2 had in addition an elevated plasma homocys-
teine level, which is a risk factor for retinal vascular
occlusive disease (11). 
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In conclusion, this report describes the unusual as-
sociation between severe retinal periphlebitis re s e m b l i n g
f rosted branch angiitis and CRVO. Despite adminis-
tration of systemic corticosteroids and maximum pan-
retinal photocoagulation, the complications of rubeo-
sis iridis and neovascular glaucoma developed and
visual acuity worsened. With awareness of the exis-
tence of this condition, more cases are likely to be
collected, and the cause of this condition and the most
a p p ropriate treatment should be determined to pre-
vent the poor visual outcome.
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TABLE I - P R E V I O U S LY REPORTED CASES OF RETINAL PERIPHLEBITIS ASSOCIATED WITH CENTRAL RETINAL
VEIN OCCLUSION

A u t h o r Age, yr/sex Tre a t m e n t C o m p l i c a t i o n s Final visual outcome

Foss et al5 2 3 / M Systemic corticosteroids, Rubeosis iridis, L P
P R P neovascular glaucoma

5 4 / M P R P Cystoid macular edema P o o r

Seo et al6 2 7 / M Systemic corticosteroids, Neovascular glaucoma, H M
P R P v i t reous hemorrhage

Taburaki et al7 3 6 / F Systemic corticosteroids, Rubeosis iridis, neovascular L P
P R P glaucoma, vitreous hemorrhage

2 3 / F Systemic corticosteroids, Rubeosis iridis, L P
P R P neovascular glaucoma

PRP = Panretinal photocoagulation; LP = Light perception; HM = Hand movements


