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accompanied by choroidal folds in a patient with
antineutrophil cytoplasmic antibody-associated
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Abstract
Rationale: We report a case of central retinal artery occlusion (CRAO) accompanied by choroidal folds in a patient positive for
myeloperoxidase (MPO)-antineutrophil cytoplasmic antibody (ANCA).

Patient concerns: The study involved a 67-year-old female patient who presented at the Department of Ophthalmology, Osaka
Medical College, Takatsuki-City, Osaka, Japan on October 24, 2016 after becoming aware of a sudden decrease of visual acuity (VA)
in her right eye. Other than suffering with scleritis 6-months previous, there was no obvious past history.

Diagnosis:Upon examination, the VA in her right eye was handmotion, and the anterior segment of that eye showed thinning of the
superior sclera. Macular edema in the inner retina and cherry red spots were observed in the ocular fundus, and optical coherence
tomography (OCT) findings showed hyperreflectivity of the inner retina and choroidal folds. Fluorescein angiography (FA) examination
of the fundus showed scattered areas of no retinal perfusion, and indocyanine green angiography (IA) findings of the fundus indicated
a possible choroidal circulatory disturbance in her right eye. Blood test findings revealed the patient to be positive for MPO-ANCA.
Based on the above findings, the patient was diagnosed with CRAO and choroidal circulatory disturbance due to ANCA-associated
vasculitis.

Interventions: For treatment, steroid semi-pulse therapy was initiated.

Outcomes: Post treatment initiation, the fundus features and choroidal folds gradually improved, and her VA slightly improved to
0.08.

Lessons: Based on the FA, IA, and OCT findings, the present case was considered to have CRAO accompanied by choroidal
circulatory disturbance due to ANCA-associated vasculitis, a rare disease that may be complicated by choroidal circulatory
disturbances.

Abbreviations: ANCA = antineutrophil cytoplasmic antibody, c-ANCA = cytoplasmic-ANCA, CRAO = central retinal artery
occlusion, CRP = C-reactive protein, EGPA = eosinophilic granulomatosis with polyangiitis, FA = fluorescein angiography, GPA =
granulomatosis with polyangiitis, IA = indocyanine green angiography, MPA = microscopic polyangiitis, MPO = myeloperoxidase,
OCT = optical coherence tomography, p-ANCA = perinuclear-ANCA, PR3 = proteinase 3, VA = visual acuity, WBC = white blood
cell.

Keywords: antineutrophil cytoplasmic antibody, central retinal artery occlusion, myeloperoxidase, optical coherence tomography
Editor: Maya Saranathan.

There is no funding to report and the authors have no conflicts of interest to disclose.

The datasets generated during and/or analyzed during the present study are publicly available.
a Department of Ophthalmology, Osaka Medical College, bMaruyama Eye Clinic, Takatsuki, c Tada Eye Clinic, Ikeda, d Department of Internal Medicine, Osaka Medical
College, Takatsuki-City, Osaka, Japan.
∗
Correspondence: Tsunehiko Ikeda, Department of Ophthalmology, Osaka Medical College, 2-7 Daigaku-machi, Takatsuki-City, Osaka 569-8686, Japan

(e-mail: tikeda@osaka-med.ac.jp).

Copyright © 2020 the Author(s). Published by Wolters Kluwer Health, Inc.
This is an open access article distributed under the Creative Commons Attribution License 4.0 (CCBY), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.

How to cite this article: Takagi M, Kobayashi T, Kida T, Takai N, Shoda H, Maruyama K, Tada R, Makino S, Ikeda T. Development of central retinal artery occlusion
accompanied by choroidal folds in a patient with antineutrophil cytoplasmic antibody-associated vasculitis: a case report. Medicine 2020;99:35(e21934).

Received: 19 December 2019 / Received in final form: 16 June 2020 / Accepted: 28 July 2020

http://dx.doi.org/10.1097/MD.0000000000021934

1

mailto:tikeda@osaka-med.ac.jp
http://creativecommons.org/licenses/by/4.0
http://dx.doi.org/10.1097/MD.0000000000021934


Takagi et al. Medicine (2020) 99:35 Medicine
1. Introduction

Antineutrophil cytoplasmic antibody (ANCA), an immunoglob-
ulin G autoantibody against human neutrophil cytoplasm, is
known to cause various vasculitis-associated symptoms. Vascu-
litis is broadly classified as systemic or localized vasculitis, with
ANCA-associated systemic vasculitis being classified into 3 types:
1.
 microscopic polyangiitis (MPA),

2.
 eosinophilic granulomatosis with polyangiitis (EGPA), and

3.
Figure 1. Slit-lamp microscopy image of the patient’s right eye obtained at the
initial presentation showing no obvious inflammation in the anterior chamber,
yet thinning of the sclera on the superior temporal aspect.
granulomatosis with polyangiitis (GPA).[1]

Patients with MPA or EGPA are often found positive for
myeloperoxidase (MPO)-ANCA, and those with GPA are often
found positive for proteinase 3 (PR3)-ANCA.
While ANCA-associated vasculitis causes various eye symp-

toms, mainly proptosis, scleritis, episcleritis, conjunctivitis,
blepharitis, keratitis, uveitis, and retinal vasculitis,[2,3] central
retinal artery occlusion (CRAO) has also been reported.[4–27]

Here, we describe aMPO-ANCA-positive patient who developed
CRAO accompanied by choroidal folds. The findings in this
present case suggest that circulatory disturbance of not only the
retina, but also the choroid, might be involved in the pathology of
CRAO.
2. Case report

In this study, we report the case of a 67-year-old female who
presented after becoming aware of a sudden decrease of visual
acuity (VA) in her right eye. In April 2016, hyperemia was noted
in the patient’s right eye, and in July 2016, the patient was
diagnosed with scleritis. Symptoms were relieved after the patient
was treated with predonine 30mg and steroid eye drops. In mid
October 2016, the patient experienced general malaise and fever,
and subsequently presented at the Department of Internal
Medicine at a nearby hospital. Upon examination, inflammatory
responses were observed, as indicated by a C-reactive protein
(CRP) level of 33mg/dL and a white blood cell (WBC) count of
26,000/mL. On October 24, 2016, the patient became aware of a
sudden decrease of VA in her right eye and presented at the
Department of Ophthalmology, Osaka Medical College, Takat-
suki-City, Osaka, Japan for a detailed examination. This case
study was approved by the Ethics Committee of Osaka Medical
College, and was performed in accordance with the tenets set
forth in the Declaration of Helsinki. Informed written consent
was obtained from the patient for publication of this case report
and the accompanying images.
Upon examination, the patient’s corrected VA was hand

motion at 50cm in her right eye and 1.2 in her left eye. Intraocular
pressure was 5mmHg in her right eye and 9mmHg in her left
eye. The light reflex was decreased in the right eye, which was
positive for relative afferent pupillary defect. Slit-lamp microsco-
py examination revealed no obvious inflammation in the anterior
chamber, yet did reveal thinning of the sclera on the superior
temporal aspect (Fig. 1). Fundus examination revealed retinal
edema with a macular cherry-red spot appearance in her right eye
(Fig. 2). At her initial visit, an optical coherence tomography
(OCT) examination revealed hyperreflectivity and edema in the
inner retina, as well as an irregular ellipsoid zone and choroidal
folds, in her right eye (Fig. 3). No abnormalities were observed in
the left eye. Fluorescein angiography (FA) of the fundus showed a
delayed arm-to-retinal circulation time of 18s and scattered areas
of no retinal perfusion in the periphery (Fig. 4). Although
2

indocyanine green angiography (IA) of the fundus showed no
delay in choroidal circulation time, the right eye, overall,
appeared slightly more hypofluorescent than the left eye (Fig. 5),
and pale areas of excessive leakage were observed in the late
phase.
Blood test results were as follows: WBC count, 16.4�103/mL;

erythrocyte sedimentation rate, 61mm/h; CRP, 18.11mg/dL;
ferritin, 1839.0ng/mL: MPO-ANCA, 70.3U/mL (reference
value: <3.5U/mL); PR3-ANCA, <1.0U/mL, and a D-dimer,
9.5mg/mL (reference value: <5ng/mL). There were no particular
abnormalities in the skin or neurologic findings. Since a magnetic
resonance imaging examination of the patient’s head showed a
beaded dilatation of the temporal artery, a temporal arterial
biopsy was performed. Although infiltration of lymphocytes and
plasma cells was observed, no giant cells were detected. Thus,
there was no diagnosis of temporal arteritis. Based on these
findings, the patient was diagnosed as CRAO due to ANCA-
associated vasculitis, and steroid semi-pulse therapy was started.
After steroid semi-pulse therapy was administered, the

systemic condition was markedly improved, and predonine
was tapered. On November 22, 2016, a combined therapy of
predonine (50mg/day) and azathioprine (50mg/day) was
initiated. On December 8, 2016, an examination revealed that
the patient had become negative forMPO-ANCA. Retinal edema
with a macular cherry-red spot appearance in her right eye
resolved, and VA was improved to 0.08. An OCT examination
performed 1 month after the initiation of treatment showed
thinning of the inner retina, however, the choroidal folds were
found to have completely disappeared.
3. Discussion

Types of ANCA include perinuclear-ANCA (p-ANCA), which is
characterized by staining of the perinuclear cytoplasm, and
cytoplasmic-ANCA (c-ANCA), which is characterized by stain-
ing of the whole cytoplasm. The typical antigens for p-ANCA and
c-ANCA are MPO and PR3, respectively. It has been reported
that positivity for p-ANCA is common in MPA, and that
positivity for c-ANCA is common in GPA.[1]



Figure 2. Fundus images of the patient’s right eye (A) and left eye (B) obtained at the initial presentation showing cherry-red-color spots in the macular area of the
right eye, yet no obvious abnormalities in the left eye.
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There have recently been increasing reports of ocular
complications associated with ANCA-associated vasculitis.[2,3]

GPA (a typical type of c-ANCA-associated vasculitis), which had
been referred to as Wegener’s granulomatosis, is reportedly
associated with ocular complications including scleritis, orbital
inflammatory pseudotumor, peripheral corneal ulcer, iritis, and
ocular ischemia due to temporal arteritis; and there are also
reports of concurrent onset of CRAO.[5–15] ForMPA (a type of p-
ANCA-associated vasculitis), the reported ocular complications
include conjunctival lithiasis, peripheral corneal ulcer, and retinal
vein occlusion. For EGPA, which had been referred to as allergic
granulomatous angiitis and Churg-Strauss syndrome, uveitis,
retinal artery occlusion, and other ocular complications are
reported. A number of studies have shown that CRAO due to
ANCA-associated vasculitis concurrently occurred with
EGPA.[16–28] The Birmingham Vasculitis Activity Score, an
Figure 3. OCT image of the patient’s right eye obtained at the initial presentation
ellipsoid zone and choroidal folds.
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indicator for the assessment of ANCA-associated vasculitis
activity, includes decreased VA, which is a symptom of
CRAO.[29] Thus, CRAO is regarded as an important comorbid
eye symptom in patients with ANCA-associated vasculitis.
In previous studies, it has been considered that EGPA is

attributed to hypercoagulability due to eosinophils,[4,13] and that
it commonly occurs in people aged 50 years or older. Thus, aging
and the development of intravascular plaque might predispose
people to CRAO. Our patient was also relatively old (67 years).
Although EGPA was not diagnosed, she was found positive for
MPO-ANCA, which is considered to be rather specifically
detected in EGPA. Thus, she may have been in a state of
hypercoagulability. Furthermore, EGPA histopathologically
causes eosinophilic infiltration and extravascular granuloma
around small vessels (mainly arterioles). In our patient, the FA
findings showed scattered segments of occluded retinal capillaries
showing hyperreflectivity and edema in the inner retina, as well as an irregular

http://www.md-journal.com


Figure 4. Fluorescein angiography (FA) images of the patient’s right eye (A) and left eye (B) obtained at the initial presentation. A delayed arm-to-retinal circulation
time of 18s and scattered areas of no retinal perfusion was observed in the periphery of the right eye, however, no obvious abnormality was observed in the left eye.
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in the mid-periphery in the arteriovenous phase. This suggests
that CRAOmight have occurred in the following process. First, in
the early stage of onset, there was vasculitis at the arteriolar and
venular levels, and capillary occlusion. As time progressed,
inflammation spread from the capillaries to small- and medium-
sized vessels, thus causing inflammation and occlusion of the
central retinal artery, which might have ultimately led to CRAO.
Hence, for the treatment of CRAO due to ANCA-associated
vasculitis, steroid therapy for the primary disease is basically the
first-line therapy.[30]

In our patient, the possible characteristic findings were the
hyperreflectivity of the inner retina on the OCT scans and the
presence of choroidal folds at her initial visit. Since the cherry red
spots were somewhat atypical, our patient might have had an
incomplete form of CRAO. However, previous reports have
indicated that vasculitis may affect not only retinal but also
choroidal circulation as it spreads to the ophthalmic artery and
Figure 5. Indocyanine green angiography (IA) images of the patient’s right eye (A) a
slightly more hypofluorescent than the left eye.
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smaller vessels.[28,31,32] In our patient, the IA findings revealed
circulatory disturbance mainly in the small vessels of the choroid
in the early phase, and fluorescence leakage from the choroidal
vessels in the late phase. This suggests that vasculitis might have
affected not only the retina, but also the choroid.While choroidal
folds can be induced by various causes, Bullock et al reported that
theymight be the result of congestion of choroidal circulation and
inflammation of choroidal vessels, in addition to ocular
compression due to tumors, ocular hypotension, and scleritis.[33]

In our patient, choroidal folds appear to have been induced by
hypercoagulability or inflammation of choroidal vessels due to
ANCA-associated vasculitis. This is also fully plausible, because
the choroidal folds in our patient completely disappeared after
the administration of the steroid semi-pulse therapy.
When ANCA-associated vasculitis is complicated by eye

symptoms, therapeutic intervention with steroids is generally
considered necessary.[30] Although the prognosis of CRAO due
nd left eye (B) obtained at the initial presentation. Overall, the right eye appeared
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to ANCA-associated vasculitis is generally considered to be poor,
early therapeutic intervention may result in the recovery of a
relatively favorable VA.[18] In our patient, the improvement of
VA might have been due to the fact that steroid semi-pulse
therapy was also initiated soon after she became aware of the
sudden decreased of VA. Hence, and as our findings indicate, in
patients with CRAO associated with general symptoms, it is
important to perform detailed physical examinations, including a
blood test, as needed, in order to identify the cause, and to start
treatment early, while keeping the possibility of conditions
secondary to ANCA-associated vasculitis in mind.
Acknowledgments

The authors wish to thank John Bush for editing the manuscript.
Author contributions

Conceptualization: Mai Takagi, Takatoshi Kobayashi, Tsune-
hiko Ikeda.
Data curation: Mai Takagi, Takatoshi Kobayashi, Teruyo Kida,

Shigeki Makino, Tsunehiko Ikeda.
Formal analysis: Mai Takagi, Takatoshi Kobayashi, Tsunehiko

Ikeda.
Funding acquisition: Mai Takagi, Takatoshi Kobayashi, Tsu-

nehiko Ikeda.
Investigation: Mai Takagi, Takatoshi Kobayashi, Teruyo Kida,

Nanae Takai, Hiromi Shoda, Koichi Maruyama, Rei Tada,
Shigeki Makino, Tsunehiko Ikeda.

Methodology: Mai Takagi, Takatoshi Kobayashi, Teruyo Kida,
Nanae Takai, Hiromi Shoda, Shigeki Makino, Tsunehiko
Ikeda.

Resources: Mai Takagi.
Supervision: Teruyo Kida, Nanae Takai, Koichi Maruyama, Rei

Tada, Shigeki Makino, Tsunehiko Ikeda.
Validation: Mai Takagi, Tsunehiko Ikeda.
Visualization: Mai Takagi, Tsunehiko Ikeda.
Writing – original draft: Mai Takagi, Takatoshi Kobayashi,

Tsunehiko Ikeda.
Writing – review & editing: Teruyo Kida, Nanae Takai, Hiromi

Shoda, Koichi Maruyama, Rei Tada, Shigeki Makino.
References

[1] Yates M, Watts R. ANCA-associated vasculitis. Clin Med (Lond)
2017;17:60–4.

[2] Kubal AA, Perez VL. Ocular manifestations of ANCA-associated
vasculitis. Rheum Dis Clin North Am 2010;36:573–86.

[3] Watkins AS, Kempen JH, Choi D, et al. Ocular disease in patients with
ANCA-positive vasculitis. J Ocul Biol Dis Infor 2009;3:12–9.

[4] Yasude T, Kishida D, Tazawa K, et al. ANCA-associated vasculitis with
central retinal artery occlusion developing during treatment with
methimazole. Intern Med 2012;51:3177–80.

[5] Sonawale A, Rajadhyaksha A, Mangalgi S. Oculo-otological manifes-
tations in a case of granulomatosis with polyangiitis. J Assoc Physicians
India 2017;65:84.

[6] Saati S, Sadda SR. Seronegative granulomatous polyangiitis with central
retinal artery occlusion as the initial manifestation. Retin Cases Brief Rep
2014;8:236–9.

[7] Toh T, Cooper RL, Parker A, et al. Wegener’s granulomatosis presenting
with painless bulbar-conjunctival ulcer and central retinal artery
occlusion. Clin Exp Ophthalmol 2006;34:51–3.

[8] Khurma V, Appen R, Wolf MD, et al. Wegener granulomatosis
presenting as bilateral loss of vision. J Clin Rheumatol 2005;11:267–9.
5

[9] Costello F, Gilberg S, Karsh J, et al. Bilateral simultaneous central retinal
artery occlusions in Wegener granulomatosis. J Neuroophthalmol 2005;
25:29–32.

[10] Peng YJ, Fang PC, Huang WT. Central retinal artery occlusion in
Wegener’s granulomatosis: a case report and review of the literature. Can
J Ophthalmol 2004;39:785–9.

[11] Shenoy R, Elagib el NM, al Siyabi H, et al. Limited Wegener’s
granulomatosis presenting as multiple retinal vascular occlusions. Indian
J Ophthalmol 2002;50:135–7.

[12] Wong SC, Boyce RL, Dowd TC, et al. Bilateral central retinal artery
occlusion inWegener’s granulomatosis and a1 antitrypsin deficiency. Br J
Ophthalmol 2002;86:476.

[13] Lamprecht P, Lerin-Lozano C, Reinhold-Keller E, et al. Retinal artery
occlusion in Wegener’s granulomatosis. Rheumatology (Oxford) 2000;
39:928–9.

[14] Lozano-López V, Rodríguez-Lozano B, Losada-Castillo MJ, et al.
Central retinal artery occlusion in Wegener’s granulomatosis: a
diagnostic dilemma. J Ophthalmic Inflamm Infect 2011;1:71–5.

[15] Asako K, Takayama M, Kono H, et al. Churg-Strauss syndrome
complicated by central retinal artery occlusion: case report and a review
of the literature. Mod Rheumatol 2011;21:519–23.

[16] André R, Cottin V, Saraux JL, et al. Central nervous system involvement
in eosinophilic granulomatosis with polyangiitis (Churg-Strauss): report
of 26 patients and review of the literature. Autoimmun Rev 2017;16:
963–9.

[17] Najem CE, Yadav R, Carlson E. Successful use of Rituximab in a patient
with recalcitrant multisystemic eosinophilic granulomatosis with poly-
angiitis. BMJ Case Rep 2015;2015doi: 10.1136/bcr-2014-206421.

[18] Kamata Y, Hashizume K, Kaneko M, et al. A case of Churg-Strauss
syndrome and central retinal artery occlusion with good visual recovery.
Indian J Ophthalmol 2013;61:178–9.

[19] Man BL, Fu YP, Shum KS, et al. Bilateral central retinal artery occlusion
in a patient with Churg-Strauss vasculitis. Clin Exp Rheumatol 2011;29
(1 Suppl 64):S137.

[20] De Salvo G, Li Calzi C, Anastasi M, et al. Branch retinal vein occlusion
followed by central retinal artery occlusion in Churg-Strauss syndrome:
unusual ocular manifestations in allergic granulomatous angiitis. Eur J
Ophthalmol 2009;19:314–7.

[21] Skrapari I, Kagkelari E, Charitatos E, et al. Acute painless monocular
visual loss due to central retinal artery occlusion in a patient with Churg-
Strauss vasculitis. Clin Rheumatol 2008;27:125–7.

[22] Türkçüo�glu P, Isik A, Deniz N, et al. Central retinal artery occlusion in an
ANCA negative Churg-Strauss syndrome patient. Int Ophthalmol
2007;27:369–71.

[23] Hamann S, Johansen S. Combined central retinal artery and vein
occlusion in Churg-Strauss syndrome: case report. Acta Ophthalmol
Scand 2006;84:703–6.

[24] Hoffman PM, Godfrey T, Stawell RJ. A case of Churg-Strauss syndrome
with visual loss following central retinal artery occlusion. Lupus
2005;14:174–5.

[25] Udono T, Abe T, Sato H, et al. Bilateral central retinal artery occlusion in
Churg-Strauss syndrome. Am J Ophthalmol 2003;136:1181–3.

[26] Kumano Y, Yoshida N, Fukuyama S, et al. Central retinal artery
occlusion in a patient with ANCA-negative Churg-Strauss syndrome.
Clin Ophthalmol 2012;6:1225–8.

[27] Partal A, Moshfeghi DM, Alcorn D. Churg-Strauss syndrome in a child:
retina and optic nerve findings. Br J Ophthalmol 2004;88:971–2.

[28] Shim KY, Sohn SI, Kim YC. Central retinal arterial occlusion in
granulomatosis with polyangiitis. Korean J Ophthalmol 2018;32:
519–20.

[29] Annapureddy N, Elsallabi O, Baker J, et al. Patient-reported outcomes in
ANCA-associated vasculitis. A comparison between Birmingham
Vasculitis Activity Score and routine assessment of patient index data
3. Clin Rheumatol 2016;35:395–400.

[30] Emejuaiwe N. Treatment strategies in ANCA-associated vasculitis. Curr
Rheumatol Rep 2019;21:33.

[31] Iida T, Spaide RF, Kantor J. Retinal and choroidal arterial occlusion in
Wegener’s granulomatosis. Am J Ophthalmol 2002;133:151–2.

[32] Mirza S, Raghu Ram AR, Bowling BS, et al. Central retinal artery
occlusion and bilateral choroidal infarcts in Wegener’s granulomatosis.
Eye (Lond) 1999;13(Pt 3a):374–6.

[33] Bullock JD, Egbert PR. The origin of choroidal folds a clinical,
histopathological, and experimental study. Doc Ophthalmol 1974;37:
261–93.

http://www.md-journal.com

	Development of central retinal artery occlusion accompanied by choroidal folds in a patient with antineutrophil cytoplasmic antibody-associated vasculitis
	1 Introduction
	2 Case report
	3 Discussion
	Acknowledgments
	Author contributions
	References


