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Background: Central retinal artery occlusion (CRAO) is a rare but critical complication that might appear
after percutaneous coronary intervention (PCI) with a high risk of blindness. The report on the nursing
management of CRAO patients after PCI is rare.

Case Description: This patient is a 50-year-old female patient who was admitted to the Cardiovascular
Department with repeated chest tightness. Initial assessment diagnosed as unstable angina and received a
PCI. The patient complained of white patches in the left eye and blurred vision ten minutes after returning
to the ward. The nurse found patient’s symptoms at once and reported to the attending doctor for the first
time of diagnosis. Fundus photography results confirmed the diagnosis of CRAQO. The patient received
high-flow oxygen inhalation and hyperbaric oxygen chamber treatment for days. Nitroglycerin sublingual
administration and nitroglycerin intravenous micropump were used to improve retinal microcirculation.
Finally, arterial thrombolysis was given to remove the embolism in the central retinal artery. The nurse
played an important role in disease observation, risk identification, early detection, cooperation with doctors,
post-thrombolytic care, and psychological care. The patient’s left eye vision showed significant recovery,
and she was discharged successfully. The patient reported gradual improvement in left-eye vision during the
follow-up assessment.

Conclusions: This case report presents the interventions taken by nurses in early detection and care for
a CRAO patient after PCI and expands the literature describing nursing management for patients with

postoperative complications of PCI.
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Introduction PCI has significant therapeutic effects, it also has adverse
complications (2) such as acute vessel closure, perforation,
Background . . .o
coronary stent infection and several other complications
Coronary angiography and percutaneous coronary potentially leading to myocardial infarction, stroke,
intervention (PCI) are widely applied in the evaluation emergency surgery, and even death. Central retinal artery
of patients with coronary artery disease (1). Although occlusion (CRAOQ) is one of the most severe complications
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caused by obstruction of the central retinal artery,
commonly due to emboli originating from atheromatous
plaques in the cardiac valves and carotid arteries, resulting
in retinal ischemia (3,4). Occlusion at any site from the
common carotid artery to the intraretinal arterioles causes
corresponding retinal ischemia.

Rationale and knowledge gap

CRAO may occur in patients after PCI, which is an
ophthalmic emergency leading to retinal hypoxia,
degeneration, necrosis, and even blindness. CRAO is
not common but dangerous in patients after PCI. A
previous study showed that fewer than 20% of patients
regain functional visual acuity in their affected eye (5).
And the phenotypic characteristic of CRAO is painless.
And meanwhile, CRAO patients are burdened with
some thrombophilic risk factors. Dziedzic et al.’s study
showed that obesity, overweight, hypercholesterolemia,
antiphospholipid antibodies, deficiencies in protein C
activity and free protein S levels, factor V Leiden, and
hyperhomocysteinemia were all thrombophilic risk factors
of CRAO (6). Moreover, a previous study suggested that
CRAO was related to vascular endothelial injury and left
ventricular diastolic dysfunction (7). Therefore, nurses’
early identification of high-risk populations and early
nursing management for patients with early symptoms

Highlight box

Key findings

® The nursing care plan for central retinal artery occlusion (CRAO)
after percutaneous coronary intervention (PCI) should include
psychological care and clinical nurse training to ensure optimal

outcomes.

What is known and what is new?

e CRAO is a severe complication after PCI with a short treatment
time window risk factors identification and quickly identifying
the symptoms and causes of CRAO can help doctors grasp the
treatment window.

* The nursing care plan for CRAO after PCI should include
psychological care and clinical nurse training to ensure optimal
outcomes. Psychological care by nurses can help the recovery of
vision in CRAO patients.

What is the implication, and what should change now?
* We need more training of clinical nurses on the pathogenesis,
clinical symptoms, and treatment measures of CRAO after PCI, in

order to reduce complications.
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as soon as possible are crucial for restoring the blood
circulation in the central retinal artery and enabling patient
to achieve better prognoses. However, there are few reports
of successful rescue of patients with CRAO.

Objective

Herein, we provide the care considerations of the patient
for cardiology nurses. This case report broadens the view
about nursing interventions for patients with CRAO after
PCI. We present this case in accordance with the CARE
reporting checklist (available at https://acr.amegroups.com/
article/view/10.21037/acr-24-66/rc).

Case presentation
Patient information

A female patient aged 50 years old was admitted to our
hospital with repeated chest tightness and discomfort
for over 2 years, aggravated for 1 week, and diagnosed
as ‘unstable angina pectoris’. The patient had a previous
history of diabetes and cardiovascular diseases. She
underwent coronary angiography + PCI in our hospital in
2016 and denied any family history.

Clinical findings

Initial assessments showed that elevated blood levels of
total serum cholesterol [7.61 mmol/L (2.9-6.0 mmol/L)],
low-density lipoprotein cholesterol [5.81 mmol/L (3.0-
6.0 mmol/L)] and glycosylated hemoglobin 6.30%; baseline
vital signs included body temperature, 36 °C; heart rate,
76/min; blood pressure, 132/60 mmHg; respirations,
18/min; oxygen saturation as measured by pulse oximetry,
96%; electrocardiogram (ECG) showed sinus rhythm.
Diagnostic coronary angiogram revealed 99% stenosis at
proximal left circumflex artery (LCX) and 90% stenosis
at distal LCX. The interventional cardiologist stented the
culprit lesion in the LCX with a single stent and a drug-
eluting stent. Good angiographic flow was organized well in
post-stent dilatation.

However, the patient complained of white patches in
her left eye, blurred vision, and denied discomfort of eye
soreness and pain after arriving at the ward in ten minutes.
Physical examination: both eyes had a positive reflex to
light (+), and no obvious congestion of the conjunctiva was
observed. After half an hour, the patient complained of a
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Figure 1 The result of fundus photography (cherry red spot).

worsening loss of vision in her left eye. The uncorrected
distance visual acuity (UDVA) of her left eye was hand
motion (HM) and finger counting (FC) at 5 cm. However,
no abnormalities were found in the head CT scan.

Diagnosis

Fundus examination: at 8 o’clock on the following day,
fundus photography and optical coherence tomography
(OCT) revealed that the left pupil was moderately dilated,
with positive relative incoming pupil defects. The superior
branches of the retinal artery existed multiple emboli or
Hollenhorst plaque. Optomap imaging showed that the
surrounding retina whitened which increased the contrast
with the fovea, making the fovea show a cherry red spot
(Figure 1). Optomap imaging used the Daytona (P200T)
device which is a scanning laser ophthalmoscope (SLO)
with two scanning laser wave lengths of green (532 nm) and
red (633 nm) and the examination duration was 2.3 min.

The diagnosis was CRAO in the left eye.

Interventions

When the patient first complained of slight blurred
vision in the left eye, the nurse conducted preliminary
measurements of vital signs and vision to the patient and

© AME Publishing Company.

found no abnormalities. Therefore, it is preliminarily
considered that the patient may have side effects due to the
long-term use of aspirin, clopidogrel, and anticoagulant
therapy such as heparin sodium during surgery. After
informing the doctor, the nurse maintained the original
treatment and observed changes in the condition. Half
an hour later, the patient complained of an aggravation
in blurred visual acuity. After being diagnosed by CRAO
through relevant examinations, the nurse immediately
gave some treatments such as high-flow oxygen inhalation,
massaging the eyeballs; nitroglycerin sublingual
administration to dilate blood vessels and improve retinal
microcirculation; 0.9% NS 49 mL + nitroglycerin 5 mg
7.5 mL/h micro pump intravenous infusion to increase the
efficacy of vasodilation. Furthermore, the patient received
an individual emergency hyperbaric oxygen chamber
for hyperbaric oxygen treatment, but no significant
improvement after the treatments. According to the OCT
examination results, emergency arterial thrombolysis was
performed immediately. After the surgery, the patient was
anxious and depressed. The nurse provided her with a series
of psychological care measures.

On follow-up 6 months postoperatively, the patient
was doing well, disease-free with clear vision and no chest
tightness or pain. The FC was 50 cm in her left eye.

All procedures performed in this study were in
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accordance with the ethical standards of the Ethics
Committee of Xinhua Hospital Affiliated to Shanghai
Jiao Tong University School of Medicine (Approval No.
XHEC-D-2024-053) and with the Helsinki Declaration (as
revised in 2013). Written informed consent was obtained
from the patient for the publication of this case report and
accompanying images. A copy of the written consent is
available for review by the editorial office of this journal.

Discussion
Key findings

This case report described a 50-year-old woman who
developed blurred vision ten minutes after PCI. After the
early detection by nurses and timely handling by doctors,
the patient’s vision recovered well and was discharged to
home. During this process, the nurses’ quick identification
helped the doctor grasp the treatment window, and the
careful psychological care provided by nurses after the onset
of the illness accelerated the recovery process.

This article for the first time described the onset,
treatment, and nursing process of a CRAO patient
after PCI from a nursing perspective. Compared to the
studies by Hsien er 4/. (8) and Filatov ez a/. (9) this study
emphasized the importance of early emergency care and
later psychological care by nurses for the recovery of vision
in CRAO patients, and advocated for more training of
clinical nurses on the pathogenesis, clinical symptoms, and
treatment measures of postoperative complications such as
CRAO after PCI, in order to reduce the adverse prognosis
caused by complications.

PCI: an effective but risky intervention

Coronary angiogram and subsequently PCI have matured
rapidly and are essential diagnosis and treatment procedures
for coronary heart disease patients which include stable or
unstable angina, acute myocardial infarction, ST-elevation
myocardial infarction (STEMI), and non-ST-segment
elevation myocardial infarction (NSTEMI). However,
PCI results in a significant risk of embolization including
arrhythmia, extension of left main stem (LMS) artery,
hypokinetic wall, and presence of intramural thrombus
and ocular vessels. The studies revealed that the incidence
of PCl-associated vascular complications was 2% to 6%
(10,11). Although PCI is an effective treatment method,
there is still a specific incidence of complications.
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CRAO: a severe complication after PCI with a short
treatment time window

The post-PCI CRAO is rare but severe, with an overall
incidence of approximately 6.33% (8). Furthermore,
individuals with advanced age, hypertension, arrhythmia,
LMS, etc. have significantly higher risk of post-PCI CRAO.
However, the mechanism by which PCI may cause retinal
artery occlusion has not been elucidated. A study explained
that the retinal ischemia might be caused by embolic rather
than hypoperfusion (12). Risk factors related to higher rates
of CRAO included diabetic retinopathy, aortic insufficiency,
atrial myxoma, hypercoagulability, and carotid artery
stenosis (13).

Acute treatment of retinal artery occlusion remains
controversial (14). The overall goal of the treatment is
reperfusion of the blocked retinal vessels especially within
six hours, since retinal ischemic damage after 240 min is
usually irreversible (8). There was evidence showing that
the occlusion within 97-240 min might produce a variable
degree of damage caused by tissue infarction. The damage
can be reversed and reduced by reperfusion of blocked
retinal vessels, only if it is done within a certain limit (3). A
retrospective observational study showed that the patients
treated either conservatively or with intravenous thrombolysis
(IVT) within 4.5 h may lead to a favorable outcome (15).

Ocular massage, oxygen inhalation, antiplatelet and
heparin therapy, intraocular pressure reduction, and
isosorbide dinitrate sublingual administration are the
conventional treatment methods. However, a previous study
showed that these therapies might not only be ineffective
but even harmful to the disease course (16). Other
reported successful treatment methods include isovolumic
hemodilution; intravenous steroids to reduce vascular
endothelial; hyperbaric oxygen; surgical embolectomys;
Nd:yttrium aluminum garnet (YAQG) laser arteriotomy and
embolectomy; and intraarterial fibrinolysis delivered directly
into the ophthalmic artery (17). All the above treatment
methods have not been confirmed to be effective. Within
six hours of symptoms onset, using local intra-arterial
fibrinolysis is widely accepted by clinicians for CRAO
treatment (16). Therefore, treatments for CRAO symptoms
are not yet unified. Awareness and swift recognition may
help to identify the essence of the issue and prevent further
important organ damage or recurrence.

In summary, the nurse should identify high-risk groups
based on some risk factors and carry out targeted prevention
and management. In addition, nurses must understand that
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there is currently no unified and effective treatment method
for CRAO. Also, the treatment time window for CRAO
may be as short as six hours and if the treatment exceeds
six hours, it will cause irreversible damage to vision.
Therefore, we need to respond quickly and cooperate with
the doctors’ treatment choices.

Implications for post-PCI nursing

Risk factors identification

Essential aspects of CRAO management after PCI are
recognition of risk factors and early signs and symptoms,
correlation of assessment findings with fundus examination,
and differentiation of CRAO from other conditions with
similar symptoms (18). Our patients had multiple risk
factors for CRAO after PCI, including coronary heart
disease, diabetes, and hyperlipidemia. Device stimulation,
anticoagulant use, and emotional stress during PCI can lead
to atherosclerotic plaque shedding or small thrombosis.
All these factors may contribute to embolic and monocular
vision loss. Furthermore, the patient’s blindness is
sudden and painless shortly after PCI. Therefore, paying
attention to patient complaints in high-risk patients is
vital for reducing the occurrence of ocular complications.
In addition, the patient’s condition usually occurred at
night, when nurses were tired and easy to slack off (19).
Therefore, nurses should pay attention to visual complaints,
and strengthen the inspection and observation of condition.

Quickly identifying symptoms and causes, grasping the
treatment window

The timing of the diagnosis and initiation of treatment is
the key to the prognosis for these patients. Therefore, it is
necessary to be able to identify and respond to symptoms
immediately after they appear. The nurse must be able
to identify the patient’s symptoms in a timely manner
and inform the doctor. A systematic review of CRAO
revealed that 12 to 15 minutes of complete CRAO might
contribute to irreversible ganglion cell death (20). Because
of the extremely short treatment time window for CRAO,
nurses should accurately identify the symptoms and
report them to doctors as soon as possible. Although the
optimal treatment for CRAO is controversial, the patients
in our case received correct and timely treatment such as
immediate digital ocular massage, oxygen supplemental,
nitroglycerin sublingual administration, and intravenous
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injection. All therapies were aimed at restoring retinal
perfusion/oxygenation. A literature review recommended
supplemental oxygen for any patient presenting within
24 hours of vision loss with signs and symptoms that cause
concern for CRAO because of the minimal risk associated
with oxygen therapy (21). If available, hyperbaric oxygen
therapy should be considered. However, the benefits of
conservative therapies are limited compared with the natural
course of disease. Therefore, our clinical team immediately
changed the treatment plan and chose arterial thrombolysis
therapy, because studies showed that early administration of
local intra-arterial fibrinolysis shows promise.

Taking measures to improve anxiety symptom

Anxiety symptoms in patients who suffered sudden vision
loss appear to be pronounced, as do symptoms of depression
and posttraumatic stress disorder. In addition, emotional
stress was the risk factor of CRAO after PCI. So, nurses
need to provide targeted psychological care for patients
based on their mental symptoms. In this case, nurses used
the Generalized Anxiety Disorder 7-item Scale (GAD-7)
to evaluate the patient’s psychological state, and the patient
scored 8 points, indicating mild anxiety disorder (22).
Therefore, psychological care for the patient was critical.
A previous study showed that cognitive behavioral therapy
was an effective treatment for anxiety and depression (23).
In this case, our nurse first used videos to demonstrate
knowledge about PCI and CRAO, in order to minimize
or even eliminate patients’ negative thoughts about this
disease. Then, our nurse guided the patient in relaxation
training methods such as relaxation mental imagery
training, mindfulness, and counting meditation. After the
intervention, the patient’s anxiety score was measured again,
and the GAD-7 score decreased to 5 points.

Conclusions

In conclusion, CRAO is a rare but critically dangerous
complication of PCI. The risk of CRAO needs to be
discussed in cases. In this case, the role of the nurse was to
identify risks, discover abnormal situations, and provide
postoperative physical and mental care for the patient.
Moreover, cooperation with doctors was also important
to the medical treatment of CRAO. The lessons gained
from this experience led to the formation of several
recommendations for future CRAO patient care.
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