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ARTICLE INFO ABSTRACT
Keywords: Purpose: To report a case of impending central retinal vein occlusion (CRVO) associated with idiopathic cuta-
Impending central retinal vein occlusion neous leukocytoclastic vasculitis (LCV) that demonstrated significant resolution following treatment with

Idiopathic leukocytoclastic vasculitis
Cutaneous leukocytoclastic angiitis
Cutaneous small-vessel vasculitis
Hypersensitivity vasculitis
Intravenous methylprednisolone

intravenous (IV) methylprednisolone.

Observations: A 27-year-old man presented to a tertiary Uveitis Clinic with a five-day history of blurry vision in
the right eye (OD). He had a history of a purpuric rash and arthralgias five years ago and a biopsy-confirmed
diagnosis of LCV controlled with colchicine two years ago in India. Recently, he presented with a recurrent
rash and severe abdominal pain. After being evaluated by rheumatology and gastroenterology, he was placed on
Helicobacter pylori treatment and high dose oral prednisone, which improved his skin and gastrointestinal
symptoms. At the first ophthalmic exam, his systemic findings included lower extremity purpura. His best-
corrected visual acuity (BCVA) was 20/20 in both eyes (OU). Slit-lamp examination revealed no cells or flare
in OU. Dilated fundus exam showed mild enlarged, tortuous veins, optic nerve hemorrhage, and intraretinal
hemorrhages temporal to the macula in OD. Spectral-domain optical coherence tomography (SD-OCT) demon-
strated multiple hyper-reflective, plaque-like lesions involving the inner nuclear layer, consistent with para-
central acute middle maculopathy (PAMM). The patient was diagnosed with impending central retinal vein
occlusion (CRVO) in OD. Laboratory evaluations were unremarkable. Aspirin was initially started for the patient
but was later held due to the worsening of retinal hemorrhage and retinal vein tortuosity at the one-week follow-
up. The patient then received three doses of intravenous methylprednisolone, followed by systemic oral pred-
nisone and mycophenolate mofetil. One month later, retinal hemorrhages, venous stasis, and skin manifestations
resolved.

Conclusion and importance: Ocular involvement in LCV is rare and may present with different manifestations. The
index case is the first report of impending CRVO in a patient with idiopathic LCV and without any other known
risk factors for CRVO. Our report not only describes the unique course of LCV-related ocular involvement, but
also introduces and underscores a potentially effective therapeutic plan.

1. Introduction angiitis,” hypersensitivity vasculitis,” and cutaneous small-vessel
vasculitis (CSVV)."* Cutaneous LCV is primarily limited to the small

Cutaneous leukocytoclastic vasculitis (LCV) most often manifests blood vessels of the skin but may be associated with more extensive
clinically as dependent palpable purpura.’ Numerous alternative terms systemic vasculitis or extracutaneous involvement.>® Extracutaneous
have been used in the literature, such as cutaneous leukocytoclastic manifestations of LCV include renal, musculoskeletal (e.g. arthritis or
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arthralgias in the knees or ankles),” gastrointestinal, constitutional,
otorhinolaryngological, pulmonary, neurological findings, and ocular
findings.® Although ophthalmic involvement in LCV is rare, there are
several reports that describe ocular findings with this small-vessel
vasculitis. Studies have reported iridocyclitis,” autoimmune keratol-
ysis,]O retinal vasculitis, '’ panuveitis,]2 multifocal retinitis,'® chronic
iritis,'® bilateral episcleritis,14 chemosis,'? marginal corneal ulcers,?
subconjunctival hemorrhage,'? and central serous chorioretinopathy
(CSCR)"® in LCV patients.

When the cause of vasculitis is unknown, it is termed idiopathic LCV
or primary CSVV. Although up to 50% of cases are idiopathic, LCV may
also be associated with systemic ANCA-associated vasculitis (e.g. gran-
ulomatosis with polyangiitis, microscopic polyangiitis, and Churg-
Strauss syndrome), immune complex-associated vasculitis (e.g. IgA
vasculitis [formerly known as Henoch-Schoenlein purpura]), cry-
oglobulinemic vasculitis, and urticarial vasculitis), connective tissue
disease (e.g. Sjogren’s syndrome, systemic lupus erythematosus, rheu-
matic arthritis and Adamantiades-Behcet disease).'® Other causes, such
as infection, drug hypersensitivity, and malignancy, can also be associ-
ated with LCV.'”'® LCV is a clinico-histopathological diagnosis that is
confirmed by biopsy showing immune complex deposition in
small-vessel walls, most commonly dermal postcapillary venules.'”>! 2!
The precise pathophysiology of LCV remains poorly understood. How-
ever, the influence of circulating immune complexes (detected with
direct immunofluorescence [DIF]) and neutrophil recruitment (detected
with the histological specimen) on the integrity of the blood vessel wall
is believed to play a major role.'®172%23

Impending central retinal vein occlusion (CRVO), also known as
partial CRVO, was described by Gass in 1997 and added to the previous
classification of disease. Impending CRVO causes little to no visual loss,
with retinal dot hemorrhages and veno-dilation on fundus examina-
tion.>*»?° Multiple imaging modalities, including spectral-domain opti-
cal coherence tomography (SD-OCT) and fundus autofluorescence
(FAF), can be used to detect reflectivity corresponding to the inner nu-
clear and plexiform layers on OCT and the fern-like perivenular whit-
ening changes that are characteristic of impending CRVO. These
modalities can also be used to monitor progression or regression over
time.?® Although the overall prognosis of impending CRVO is favorable,
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cases of impending CRVO converting to full CRVO with vision aggra-
vation have been reported.?” Impending CRVO has similar pathogenesis
and risk factors to CRVO. However, due to the younger age of patients
with impending CRVO, the prevalence of systemic risk factors in these
patients is comparatively less than that for CRVO patients.?>2%2

To the best of our knowledge, there are no published reports of
impending CRVO in patients with cutaneous LCV. We herein report the
clinical course and management of impending CRVO associated with
idiopathic cutaneous LCV that demonstrated significant resolution
following treatment with intravenous (IV) methylprednisolone.

2. Case report

A 27-year-old Indian American man presented to our Uveitis Clinic
complaining of five days of constant blurry vision, primarily in the lower
visual field, in his right eye (OD). His past ocular history was notable for
laser-assisted in-situ keratomileusis (LASIK) in both eyes (OU) and
moderate myopia OU (—5.0 diopters). His medical history was signifi-
cant for idiopathic cutaneous leukocytoclastic vasculitis (LCV), which
manifested five years ago as bilateral purpuric rash in the legs that
spread to the arms, flanks, and abdomen. Three years later, the diagnosis
of idiopathic LCV was confirmed by skin biopsy (Fig. 1). DIF of the
specimen revealed occasional blood vessels in the papillary dermis,
which were positive for IgM, IgG, and C3, but negative for IgA. The
patient was treated with colchicine, which led to remission of the dis-
ease. He later presented to the Rheumatology Clinic with rash recur-
rence and severe abdominal pain. Computerized tomography (CT) of the
abdomen and pelvis showed segmental continuous bowel wall thick-
ening of the ileum and lymphadenopathy throughout the upper
abdomen. Urgent esophagogastroduodenoscopy (EGD) and colonoscopy
with biopsy showed Helicobacter organisms and mild active colitis,
changes that are not classic inflammatory bowel disease. He was placed
on H. pylori treatment and high dose oral prednisone, which improved
skin and gastrointestinal symptoms, as well as follow-up CT scan
findings.

On ocular examination, the best-corrected visual acuity was (BCVA)
20/20 OU and the intraocular pressure (IOP) were 13 and 14 mm Hg in
the right and left eye, respectively. Slit-lamp examination revealed no

{ - » ) J:." Fig. 1. The low-power view shows skin with super-
o P 3 “« ficial perivascular inflammation (Hematoxylin-eosin;
R o I?#’ original magnification, 40X) (A). An occasional vessel
. s ' . in the superficial dermis with focal fibrinous material,

endothelial cell necrosis (narrow arrow), and trans-
mural inflammation (broad arrow) in medium/high-
power views (Hematoxylin-eosin; original magnifi-
cation, 100X, 1B; 200X, 1C). (Photo courtesy of Dr.
Ramesh Babu Telugu, Vellore, India). Skin photo
demonstrates scattered purpuric rash (blue arrow) on
the lower extremities of the patient at the second visit
(D), which had improved by the third visit (E). (For
interpretation of the references to colour in this figure
legend, the reader is referred to the Web version of
this article.)
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cells or flare in OU. Dilated fundus examination showed mild enlarged,
tortuous veins, optic nerve hemorrhage, and intraretinal hemorrhages
temporal to the macula in OD (Fig. 2A). SD-OCT demonstrated multiple
hyper-reflective, plaque-like lesions involving the inner nuclear layer
(green arrow), consistent with paracentral acute middle maculopathy
(PAMM) (Fig. 3B-C). Wide-angle fluorescein angiogram (FA) demon-
strated patchy hypofluorescence within the macula with no significant
perivascular leakage or ischemia in OD (Fig. 3A) and there was no delay
in arteriovenous transit time. The patient was diagnosed with impend-
ing CRVO in OD. Laboratory evaluations for bleeding diatheses, blood
dyscrasias, and hyperviscosity syndromes including antithrombin 3,
protein C, protein S, factor V Leiden, proteinase 3 antibodies (Ab),
myeloperoxidase Ab, cytoplasmic antineutrophil cytoplasmic antibodies
(c-ANCA) and perinuclear (p)-ANCA, Clq binding cell assay, Raji cell
assay, anticardiolipin immunoglobulin (Ig)G/IgM, beta-2 glycoprotein,
phosphatidylserine/prothrombin antibodies, anti-double stranded DNA,
and serum protein electrophoresis (SPEP) were unremarkable. Workup
for infectious diseases, including Treponema pallidum enzyme-linked
immunoassay (ELISA) and QuantiFERON-TB Gold test, were also nega-
tive. Complete blood count (CBC) with differential, comprehensive
metabolic panel (CMP), lipid panel, erythrocyte sedimentation rate
(ESR), C-reactive protein (CRP), urinalysis (UA), and hemoglobin (Hb)
A1C were all within normal limits. Aspirin 325 mg daily was started, and
prednisone 5mg daily was continued for the patient. One week later, the
patient still noticed blurry vision in OD. On examination, his BCVA was
20/20 OU. Dilated fundus exam showed increasing retinal hemorrhage
with the new appearance of white centers in the peripheral retina and
retinal vein tortuosity with worsening optic disc edema (Fig. 2C).
Aspirin was stopped, and the patient received 750 mg intravenous
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methylprednisolone daily for three days, followed by systemic oral
prednisone. One month later, his fundus examination showed resolution
of retinal hemorrhage, venous stasis (Fig. 2E), and PAMM lesions on SD-
OCT (Fig. 3E-F). Wide-angle FA demonstrated mild optic disc and
inferior central retinal vein leakage (Fig. 3D). His cutaneous skin lesions
had also improved (Fig. 1). Mycophenolate mofetil 1000 mg twice daily
was started to provide long-term control of the underlying immunologic
process.

3. Discussion
3.1. Generating a diagnosis

We have presented a case of a 27-year-old male with a history of
idiopathic LCV who developed impending CRVO that initially pro-
gressed following aspirin treatment but ultimately resolved with IV
methylprednisolone. The ability to directly visualize the retina provides
ophthalmologists advantages in monitoring changes in vessel-associated
systemic diseases. In this case, the patient’s retinal veins were dilated
and tortuous, which can be seen in number of conditions, such as sys-
temic hypertension,®*>! ischemic heart disease,*” cyanotic congenital
heart disease,*’ retinopathy of prematurity,34 diabetes mellitus,>>>°
CRVO,”” and Fabry’s disease.*® Given the history and other findings, the
patient’s clinical picture seemed more consistent with a venostasis
characterized by sluggish venous outflow, which comprises part of
Virchow’s triad (in addition to changes in vessel walls and blood coag-
ulability). We believed that this process had occurred in the early stages
of this patient’s disease and caused partial blood flow obstruction,
presenting as a mild, or impending, form of CRVO. Clinical findings were

Fig. 2. Wide-field fundus photos and fundus auto-
fluorescence of the right eye at the first visit (top
row); at the second visit (one week later) (middle
row); and the third visit (one month later) (bottom
row) showing mild enlarged, tortuous veins (green
arrowhead) (A), optic nerve hemorrhage (yellow
arrowhead) (A), and intraretinal hemorrhages tem-
poral to the macula (blue arrowhead) (A). Note the
new appearance of white centers in the peripheral
retina (orange arrowheads) (C), retinal vein tortuos-
ity with worsening optic disc edema (C), resolution of
retinal hemorrhage, and venous stasis (E). (For
interpretation of the references to colour in this figure
legend, the reader is referred to the Web version of
this article.)
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also consistent with Gass’ definition of impending CRVO, with retinal
dot hemorrhages and venodilation on fundus examination in the
absence of visual loss. OCT findings demonstrated PAMM lesions rep-
resenting ischemia of the deep capillary plexus. Unfortunately, optical
coherence tomography angiography (OCTA) was not done at that time
to confirm the involvement of the deep capillary plexus (DCP). In
addition, we did not find fern-like perivenular whitening changes on
FAF as described in impending CRVO by Staurenghi et al. (Fig. 2B, D,
and F).”°

Because impending CRVO has similar pathogenesis and risk factors
to CRVO, it is prudent to first consider the most common risk factors,
such as age, hypertension, diabetes, and smoking, none of which seemed
relevant in our patient. When evaluating younger patients who may lack
traditional risk factors for CRVO, ophthalmologists must also consider
other less common risk factors, such as bleeding diatheses, blood dys-
crasias, and hypercoagulable states (e.g. Waldenstrom’s macroglobuli-
nemia). These evaluations were all negative in our patient. Risk factors
for other causes of CRVO, such as elevated level of homocysteine and
black race, as well as protective factors such as high socioeconomic
status, were not completely evaluated. Hence, this is a possible limita-
tion of our case report.*’

Current evidence suggests that the phlebitis of the central retinal
vein in young patients is generally responsible for thrombosis.’” The
optic nerve inflammation (Fig. 2C) and vasculitis (Fig. 3D) provided
further support for an inflammatory process in this patient. Based on the
role of inflammation-related thrombosis and the fact that LCV mostly
involves post capillary venules, it could be postulated that DCP are more
susceptible to the damage in comparison to the superficial capillary
plexus (SCP), which is consistent with the results of OCTA evaluation of
RVO patients in a study reported by Coscas et al.*' Neutrophil accu-
mulation is one of the earliest steps in immune complex-mediated dis-
eases such as LCV. The current paradigm suggests that mast cells and
macrophages in the tissues sense immune complexes through special
receptors.*” As a result, secondary mediators (tumor necrosis factor
[TNF] and chemotactic chemokines) are released and activate endo-
thelial cells, leading to neutrophil recruitment.*>*® In specific situa-
tions, immune complexes may even directly recruit and activate
neutrophils.”® In either of these mechanisms, neutrophil activation
causes the production of a cytotoxic signal that promotes vessel tissue
damaging.’” Regarding the association of LCV and inflammatory ocular
disease, Basu et al. reported a case of retinal vasculitis, with the pre-
sentation of focal perivenular infiltrates and retinal hemorrhage, in a
patient with LCV whose skin histology sample showed vessels with
plump endothelial cells and neutrophilic infiltration and responded well
to anti-inflammatory therapy.'! In another study, Tsai et al. described an
LCV patient with the bilateral panuveitis and multifocal retinitis and
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Fig. 3. Late wide-angle fundus fluorescein angiog-
raphy of the right eye at first visit showed patchy
hypofluorescence within the macula with no signifi-
cant perivascular leakage or ischemia (A), and mild
optic disc and inferior central retinal vein leakage
were observed at the third visit (orange arrow) (D).
Spectral-domain optical coherence tomography
showed  hyper-reflective, plaque-like lesions
involving the inner nuclear layer (green arrow) (C),
consistent with paracentral acute middle maculop-
athy at first visit (B-C) which then resolved and
became atrophic at the third visit (blue arrow) (F).
(For interpretation of the references to colour in this
figure legend, the reader is referred to the Web
version of this article.)

vasculitis.'? In both studies, deposition of circulating immune complex
had been suggested as a responsible mechanism of disease manifesta-
tion.' ! In this case, there were no systemic manifestations or abnor-
malities in blood evaluations to suggest an underlying systemic or
infectious etiology. The response to IV methylprednisolone provided
further support for an autoimmune process. In our patient, we suspect
that the circulating immune complexes were a possible cause of both
LCV and phlebitis, which in turn caused the stagnation of venous
outflow leading to impending CRVO.

3.2. Current treatments for impending CRVO

Impending CRVO is a rare, self-limited condition characterized by a
mild course and favorable visual prognosis that generally occurs in
young patients. According to the literature, there is generally no need for
treatment once the diagnosis of impending CRVO is confirmed.?
Fortunately, patients usually recover almost completely in visual func-
tion.?>?%% In a study of progression and visual prognosis of impending
CRVO by Dong-Hoon Lee et al., 89% of patients recovered without
treatment.”” However, because impending CRVO has been shown to be
able to advance to complete CRVO in some cases,”>*" it is important to
follow patients closely and to treat the underlying disease (e.g. infec-
tious or non-infectious inflammation) to prevent further damage.

Unlike in CRVO, for which the standard of treatment consists of
vascular endothelial growth factor (VEGF) inhibitors, intravitreal cor-
ticosteroids, and laser photocoagulation, early treatment for impending
CRVO is still controversial. Intravitreal bevacizumab has been used in an
attempt to improve the vascular stasis but can ultimately lead to
ischemic CRVO.*> Other mechanisms, such as arterial vasospasm,%’47
vitreoretinal traction,** and increased platelet aggregability*® have also
been proposed. Warfarin has been successfully used to treat impending
CRVO in patients with favorable initial visual acuities.” Due to the
presence of sluggish venous outflow in this patient, we initially began
therapy with aspirin to treat primary thrombus formation. However, at
the one-week follow-up appointment, the impending CRVO progressed
with a new white-centered retinal hemorrhage (Fig. 2C). Although the
finding was not consistent with aspirin-induced hemorrhage, which
usually presents as vitreous or preretinal hemorrhage, we stopped
aspirin as we were more concerned about the potential for an
LCV-related inflammatory process. Given that his medical history
showed resolution of small bowel wall thickening in response to sys-
temic steroids and the need for fast-acting therapy, we chose to begin
treatment with IV methylprednisolone, which possibly led to improve-
ment of his venous stasis and to resolution his retinal hemorrhage.
However, due to the self-limited nature of LCV and impending CRVO,
spontaneous resolution of the symptoms should also be considered.”’
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Additionally, given the multi-organ involvement, recurrence of skin
manifestations, and need to provide long-term control of the underlying
immunologic process, the patient was started on mycophenolate mofetil,
which has previously shown efficacy in ulcerative LCV recalcitrant to
colchicine and dapsone.”*>> Mycophenolate mofetil has potent
anti-inflammatory effects, high medication compliance, and few severe
adverse effects in long-term use.”>°* The medical care for the index
patient consisted of a multi-disciplinary team, including an ophthal-
mologist, a rheumatologist, and a dermatologist.

4. Conclusion

We have described a unique clinical presentation and management
of a patient with a biopsy-proven diagnosis of LCV. Impending CRVO has
not previously been reported in patients with LCV. Our report elucidates
the natural course of unique LCV-related ocular involvement and its
potential mechanism of pathogenesis. It also offers insights into a
possible treatment plan for controlling disease and improving associated
ocular and systemic signs and symptoms.
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