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Acute branch retinal arteriolar
occlusion after intravascular
ultrasound: a case report
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Intravascular ultrasound is mainly used for the diagnosis and interventional
treatment of coronary heart disease. Retinal artery occlusion caused by
intravascular ultrasound is very rare. We report a case of acute branch retinal
arteriolar occlusion after intravascular ultrasound examination of the coronary
artery in a patient with coronary heart disease. A 79-year-old male patient
diagnosed with coronary heart disease suddenly complained of a black shadow
blocking his left eye approximately 3 min after the intravascular ultrasound
examination was completed. The patient was diagnosed with branch retinal
arteriolar occlusion in the left eye after completing ophthalmic examination. To
the best of our knowledge, this is the first report of acute branch retinal
arteriolar occlusion after a coronary artery intravascular ultrasound examination.
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Introduction

The central retinal artery and its branch arterioles are considered terminal branches
providing blood to the central retina. Disruption of blood flow leads to ischemia of the
inner retinal cell layers and ganglion cell death, characterized by sudden and painless
visual impairment. Retinal artery occlusion may affect the main central retinal artery or
its arteriolar branches with varying degree of visual impairment dependent upon the
extent of ischemic damage to the central retinal. Many different causes of retinal artery
occlusion have been identified with proximal embolism being considered one of the
most important pathophysiologic mechanisms.

Coronary heart disease is a common heart disease that leads to myocardial ischemia,
hypoxia, and even necrosis via various mechanisms, and it has high morbidity and
mortality rates worldwide (1, 2). We report a case of branch retinal arteriolar occlusion
after intravascular ultrasound examination of the coronary artery in a patient with
coronary heart disease.

Case report

A 79-year-old male with known coronary heart disease and past coronary artery
stenting of the left anterior descending artery presented to our hospital with new
chest tightness and discomfort, which developed during the last month. Coronary
CT angiography performed in our outpatient department showed that the left
anterior descending coronary stent was unobstructed, and the right coronary artery
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had moderate stenosis in the proximal segment and severe
stenosis in the middle segment. We planned to review the
coronary angiography and admit the patient for coronary
heart disease. The patient has a history of hypertension of 3
months duration, with a maximum blood pressure of 160/
70 mmHg, and is currently not being administered
antihypertensive medication. In addition, the patient had high
fasting blood sugar levels for 3 months but denied any history
of eye or other diseases. Upon admission, no significant
abnormalities were found in the heart and lungs during
physical examination. The three myocardial markers and
N-terminal B-type natriuretic peptide precursor tests showed
no significant abnormalities. The electrocardiogram showed no
significant abnormalities, but the chest CT scan showed small
nodules in both lungs and calcified plaques in the coronary
and aortic arteries. Cardiac ultrasound revealed left atrial

enlargement, aortic valve calcification, and mild reflux. The

10.3389/fcvm.2025.1543400

diagnoses upon admission were (1) acute coronary syndrome,
(2) coronary atherosclerotic heart disease after intracoronary
stent implantation, (3) grade 2 hypertension (extremely high
risk), and (4) impaired glucose tolerance.

Before the operation, the patient was given aspirin and
clopidogrel bisulfate for antiplatelet therapy and low-molecular-
weight heparin calcium for anticoagulation. On the second day of
admission, a coronary angiography was performed in the cardiac
catheterization room. Heparin anticoagulation therapy was
administered to the patient during the operation. The angiographic
report showed that the anterior descending branch had a stent
shadow in the proximal segment, no restenosis in the stent, and
approximately 30%-40% stenosis in the middle segment; the
circumflex branch had approximately 30%-40% proximal stenosis;
and the right coronary artery had approximately 50%-60% stenosis
in the proximal segment and approximately 70% localized stenosis

in the middle segment (Figure 1).

FIGURE 1

(A) Right coronary angiography, with white arrows indicating the location of vascular lesions; (B,C) intravascular ultrasound examination
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After coronary angiography, the patient did not report any
discomfort in the eyes or other parts of the body. After the
patient and their family consented, intravascular ultrasound
examination was performed on the right coronary artery
(Figure 1). After the SAL.75 guide tube was in place, the Sion
guidewire was placed in the distal segment of the right coronary
artery. The intravascular ultrasound examination showed that the
minimum cross-sectional area of the right coronary artery was
approximately 3.55 mm? with a plaque burden of 64%.
Therefore, coronary intervention therapy was proposed. At this
point, approximately 3 min after the intravascular ultrasound
examination the patient complained of a black shadow blocking
his left eye. Considering the possibility of left fundus hemorrhage
in the patient, the coronary intervention treatment was
temporarily suspended, and the surgery was terminated after
consultation with the patient’s family. We immediately consulted
with an ophthalmologist. The ophthalmologist diagnosed branch
retinal arteriolar occlusion in the left eye after bedside direct
fundoscopy. The necessity and risks of intravenous thrombolysis
for retinal artery occlusion were explained to the patient and
their family. After careful consideration, the patient and their
family refused intravenous thrombolysis treatment. Anterior
chamber puncture, eyeball massage to reduce intraocular pressure,
sublingual administration of nitroglycerin, retrobulbar injection of
atropine to dilate blood vessels, and systemic vasodilator

of the

emergency, no objective fundus examination could be performed.

administration were performed. Because nighttime
A detailed ophthalmologic examination was performed in the
special examination room of the ophthalmology clinic the
morning after the onset of the disease. Ophthalmological
examination of the left eye revealed that the visual acuity (Log
MAR) was 0.3, the intraocular pressure was 15mmHg, the
conjunctiva was free of congestion, the cornea was transparent, the
pupil was round, the direct light reflection was dull, the lens was
turbid, and the retinal artery of the superior temporal branch
became thinner, with gray edema of the superior temporal retina.
Fundus photos and optical coherence tomography are shown in
Figure 2. Therefore, the patient was diagnosed with left eye branch
retinal arteriolar occlusion and left eye senile cataract.

The cranial MRI did not show any new cerebral infarction.
Carotid artery ultrasound revealed a thickening of the intima-
media and multiple plaques in both carotid arteries. After 1 week
of treatment, the patient reported no significant improvement in
the occlusion of the left eye by the black shadow. The patient
and their family requested to be discharged. At discharge the
diagnoses were: (1) coronary atherosclerotic heart disease with
unstable angina pectoris after coronary stent implantation, (2)
grade 2 hypertension (extremely high risk), (3) impaired glucose
tolerance, (4) left eye branch retinal arteriolar occlusion, and (5)
left eye senile cataract.

Discussion

Retinal artery occlusion is considered an ophthalmological
emergency, the onset of which can lead to a sudden decline or
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even loss of vision. The causes of retinal artery occlusion are

complex and mainly involve arterial spasm, embolism,
endarteritis or atherosclerosis, and other causes of retinal artery
blood flow interruption, resulting in retinal tissue hypoxia,
degeneration, and necrosis. Common emboli include cholesterol
platelet  fibrin

Cholesterol emboli are the most common, and they are relatively

emboli, emboli, and calcification emboli.
small and reflect yellow light. Platelet fibrin emboli are common
in cases of atherosclerotic plaques, and they are large and gray-
white in color. Calcified emboli are relatively rare, mostly single,
white in color, dull, and oval in shape.

Retinal artery occlusion caused by coronary angiography and
coronary intervention is very rare. Some scholars have reported
retinal artery occlusion after a percutaneous coronary
intervention (3-5). Previous studies have reported several cases
of retinal artery occlusion related to coronary angiography (6-8).
Branch retinal arteriolar occlusion occurred approximately
30 min after the completion of coronary angiography in this
patient and only approximately 3 min after the completion of
intravascular ultrasound examination. In addition, the patient
had not undergone the interventional treatment when the retinal
artery occlusion occurred. There was a close relationship between
the intravascular ultrasound examination and the branch retinal
arteriolar occlusion. To our knowledge, there are currently no
reports of retinal artery occlusion after a coronary artery
intravascular ultrasound examination.

The patient in this case developed branch retinal arteriolar
occlusion shortly after intravascular ultrasound examination,
which is likely due to the shedding or tearing of the intima or
the detachment of small coronary artery plaques caused by the
entry and exit of the intravascular ultrasound catheter used
during the ultrasound examination. Small plaques may also exist
in blood vessels in other parts of the body, but there may be no
obvious symptoms in other body parts because of compensatory
blood flow via collateral circulation. However, the retinal artery is
a terminal artery, and once it is blocked, patients may experience
significant visual impairment or visual field defects. The patient
developed branch retinal arteriolar occlusion 3 min after the
procedure, possibly due to tiny emboli dislodged by the
ultrasound catheter that circulated to the retinal branch artery
after passing through several blood channels in the body. The
diameter of the branch retinal artery is very small, making it more
likely to be occluded. In addition, we observed that the ultrasound
catheter probably touched the plaque during the ultrasound
examination. Moreover, the brightness and morphology of the
thrombus during the fundus examination were highly homologous
to the echo intensity of the plaque in contact with the catheter
during the intravascular ultrasound examination. Therefore, we
concluded that the thrombus in the retinal branch artery of the
patient was closely related to the intravascular ultrasound
examination. To the best of our knowledge, this is the first report
of acute branch retinal arteriolar occlusion after a coronary artery
intravascular ultrasound examination.

It is important to note, that conservative treatment approaches
in retinal artery occlusion, such as ocular massage or anterior

chamber paracentesis have not been shown to be effective in
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FIGURE 2

(A) Optos ultra-widefield imaging system: the white pointed tip indicates the location of the gray-white thrombus in the left temporal branch of the
retinal artery. (B) Optical coherence tomography shows edema, thickening, and enhanced reflex in the inner layer of the temporal retina of the left eye.
(C) Photograph of the posterior pole of the fundus: the retinal artery of the superior temporal branch became thinner with gray edema of the superior
temporal retina.
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randomized controlled trials. We applied the aforementioned

measures because intravenous thrombolysis treatment was
refused by the patient and their family. Recent studies report a
favorable visual outcome in patients with retinal artery occlusion
receiving early intravenous thrombolysis—however randomized
controlled trials are still ongoing (e.g., the REVISION trial) (9).
Retinal artery occlusion is an ophthalmic emergency that can
cause sudden loss of vision or even loss of light perception in
patients, and it requires early diagnosis and treatment. With the
increase in the incidence rate of coronary heart disease and the
increasing number of invasive cardiac examinations and
operations, cardiologists should improve their understanding of
ocular complications of intravascular ultrasound. During
intravascular ultrasound examination and related procedures,
attention should be paid to changes in the patient’s visual quality
to alert cardiologists to possible retinal artery occlusion caused
by intravascular ultrasound examination and other procedures.
Preventing the occurrence of this complication is particularly
important; therefore, the ultrasound catheter should be gently
removed from

inserted and the coronary artery during

intravascular ultrasound examination to prevent embolism

caused by intimal or plaque detachment.

Data availability statement

The original contributions presented in the study are included
in the article/Supplementary Material, further inquiries can be
directed to the corresponding author.

Ethics statement

The studies involving humans were approved by Ethics
Committee of Zibo Central Hospital. The studies were conducted
in accordance with the local legislation and institutional
requirements. The participants provided their written informed
consent to participate in this study. Written informed consent

References

1. Denktas AE, Paniagua D, Jneid H. Coronary physiology assessment for the
diagnosis and treatment of stable ischemic heart disease. Curr Atheroscler Rep.
(2016) 18(10):62. doi: 10.1007/s11883-016-0613-2

2. Giannini F, Candilio L, Mitomo S, Ruparelia N, Chieffo A, Baldetti L, et al. A
practical approach to the management of complications during percutaneous
coronary intervention. JACC Cardiovasc Interv. (2018) 11(18):1797-810. doi: 10.
1016/j.jcin.2018.05.052

3. Filatov V, Tom D, Alexandrakis G, Skolik SA, Klassen H, Liggett PE. Branch
retinal artery occlusion associated with directional coronary atherectomy after
percutaneous transluminal coronary angioplasty. Am J Ophthalmol. (1995) 120(3).
doi: 10.1016/S0002-9394(14)72172-5

4. Dickens MA, Greven CM, Slusher MM. Retinal-artery embolism after
directional coronary atherectomy. N Engl ] Med. (1994) 331(4). doi: 10.1056/
NEJM199407283310419

Frontiers in Cardiovascular Medicine

10.3389/fcvm.2025.1543400

was obtained from the individual(s) for the publication of any
potentially identifiable images or data included in this article.

Author contributions

GZ: Writing - original draft, Writing - review & editing.
CS: Writing - review & editing. HT: Writing - review & editing.
YS: Writing - original draft, Writing - review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Generative Al was used in the
creation of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

5. O’Connor J, Kiernan TJ. Branch retinal artery occlusion following elective
percutaneous coronary intervention. Heart. (2011) 97(8). doi: 10.1136/hrt.2010.219451

6. Kymionis GD, Tsilimbaris MK, Christodoulakis EB, Pallikaris IG. Late onset
branch retinal artery occlusion following coronary angiography. Acta Ophthalmol
Scand. (2005) 83(1):122-3. doi: 10.1111/j.1600-0420.2005.00349.x

7. Chan K-C, Wu D-]J, Ueng K-C, Lin C-S, Tsai C-F, Chen K-S, et al. Branch retinal
artery occlusion after diagnostic cardiac catheterization. Jpn Heart ]. (2002)
43(2):193-6. doi: 10.1536/jh;j.43.193

8. Stefdnsson E, Coin JT, Lewis WR, Belkin RN, Behar VS, Morris JJ, et al. Central
retinal artery occlusion during cardiac catheterization. Am ] Ophthalmol. (1985)
99(5):586-9. doi: 10.1016/S0002-9394(14)77965-6

9. Poli S, Grohmann C, Wenzel DA, Poli K, Tiinnerhoff ], Nedelmann M, et al. Early
REperfusion therapy with intravenous alteplase for recovery of VISION in acute
central retinal artery occlusion (REVISION): study protocol of a phase III trial. Int
J Stroke. (2024) 19(7):823-9. doi: 10.1177/17474930241248516

frontiersin.org


https://doi.org/10.1007/s11883-016-0613-2
https://doi.org/10.1016/j.jcin.2018.05.052
https://doi.org/10.1016/j.jcin.2018.05.052
https://doi.org/10.1016/S0002-9394(14)72172-5
https://doi.org/10.1056/NEJM199407283310419
https://doi.org/10.1056/NEJM199407283310419
https://doi.org/10.1136/hrt.2010.219451
https://doi.org/10.1111/j.1600-0420.2005.00349.x
https://doi.org/10.1536/jhj.43.193
https://doi.org/10.1016/S0002-9394(14)77965-6
https://doi.org/10.1177/17474930241248516
https://doi.org/10.3389/fcvm.2025.1543400
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/

	Acute branch retinal arteriolar occlusion after intravascular ultrasound: a case report
	Introduction
	Case report
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


