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Abstract

Cystic fibrosis is a genetic disorder caused by a defective protein, cystic fibrosis transmembrane conductance
regulator. The most common complications of this disease involve the pulmonary, gastrointestinal, and endocrine
systems, though there are increasing reports of ocular complications related to cystic fibrosis. Here we report a case
of a patient with bilateral retinal artery occlusion of unknown etiology.
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Introduction

Central retinal artery occlusion (CRAO) is a rare event with an
incidence of approximately 1 to 10 in 100,000 with symptomatic
branch retinal artery occlusion (BRAO) being even less common [1].
CRAO usually present with acute and profound loss of vision that is
painless, while BRAO presents with monocular visual loss, which is
typically localized to just part of the visual field [2,3]. Carotid artery
atherosclerosis is the most common etiology for retinal artery occlusion
overall but is rare in younger patients [4]. In younger patients, a
cardiogenic source is the most common cause with atrial fibrillation,
rheumatic heart disease, or cardiac valvular disease attributed to
the underlying cause [4]. Other potential causes described include
vasculitis such as giant cell arteritis and hypercoagulable states [5-7].
Currently there is limited literature involving retinal artery occlusion
in cystic fibrosis patients, with the only case report found the CRAO
related to sinus surgery and triamcinolone injections [8].

Case Report

A 3l-year-old male with cystic fibrosis (CF) presented to our
university hospital as a direct floor admission from the adult cystic
fibrosis clinic for an acute pulmonary exacerbation. The patient had not
routinely followed with a pulmonologist or a primary care physician
for more than 5 years. He was non-compliant with his home airway
clearance regimen, pancreatic enzymes, and did not take nutritional
supplements. He would intermittently receive acute medical care
through outside hospital emergency departments with hislastemergency
department visit a few months prior to current hospitalization. Social
history was significant for a history of intravenous heroin abuse but
he reported being abstinent for a couple months prior to admission.
The patient had never previously been diagnosed with cystic fibrosis
related diabetes. Following admission, he was started on intravenous
antibiotics (piperacillin/tazobactam, ciprofloxacin, vancomycin) and an
airway clearance regimen. Blood cultures on admission were negative
and sputum culture grew Staphylococcus aureus and two colonies of
Pseudomonas aeruginosa. He was placed on venous thromboembolism
prophylaxis with enoxaparin but no assessment of efficacy by factor
Xa levels were obtained. His respiratory symptoms improved over the
course of the hospitalization.

On day 14 of admission, the patient reported a decrease in vision
in the bottom left quadrant of his right eye. He also noted that he
developed a hole in his vision of his left eye the previous afternoon.
Ophthalmology was consulted and performed an ophthalmologic
exam via dilated fundus ophthalmoscopy. The dilated fundus exam of

the left eye showed edema along the superior margin of optic nerve
with retinal whitening extending along superior vasculature. The right
eye exam showed a white horizontal lesion involving superior half of
the fovea. These findings and clinical symptoms were compatible with
extensive complete branch retinal arterial occlusion in the right eye
and a complete cilioretinal arterial occlusion in the left eye. The patient
underwent an extensive workup to determine etiology. Repeat blood
cultures on the day of the vision loss grew Enterococcus faecium in 1
out of 4 bottles but were later deemed to be a contaminant. Magnetic
resonance angiography (MRA) and magnetic resonance imaging (MRI)
of the brain were unremarkable. Duplex ultrasound of the bilateral
carotid and vertebral arteries were normal with no lesions identified.
Bilateral lower extremity duplex ultrasounds showed no evidence
of venous thrombosis. A transthoracic echo was unremarkable so
cardiology proceeded with a transesophageal echocardiogram (TEE).
The TEE showed no thrombus or valvular lesions but was significant
for a patent foramen ovale. While on telemetry the patient was always
in normal sinus rhythm with no atrial fibrillation or other significant
arrhythmia. Rheumatology was consulted and an extensive work up
for vasculitis was performed which was negative for ANCA, ANA,
anti-myeloperoxidase and anti-proteinase 3, active hepatitis B and C,
HIV, RPR, and sickle cell. There was no hypergammaglobulinemia
and homocysteine levels were normal on subsequent lab work.
Hypercoagulability panel (Factor V Leiden, prothrombin gene mutation,
protein C & S deficiency, antithrombin deficiency, antiphospholipid
syndrome, fibrinogen, and Russell viper venom mix time) were
negative. Electrolytes and renal function were stable and within normal
limits during the hospitalization. He was noted to have an increased
Westergreen ESR (2x the upper limit of normal). Vascular medicine
was later consulted and unable to determine clear etiology of vision
loss. The patient was started on anticoagulants and later discharged
home. Although he had intermittent follow up, he did not develop
any additional retinal artery occlusions while on anticoagulation with
persistent vision loss.
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Discussion

Central retinal artery occlusion (CRAO) is a rare event with an
incidence of approximately 1 to 10 in 100,000 with symptomatic branch
retinal artery occlusion (BRAO) being even less common. Currently
there is limited literature involving retinal artery occlusion in cystic
fibrosis patients, with the only case report found the CRAO related to
sinus surgery and triamcinolone injections [9]. In younger patients, a
cardiogenic source is the most common cause but in this case there
were no risk factors such as atrial fibrillation, rheumatic heart disease,
or cardiac valvular disease. The patient did have a history of drug
use but with no recent use and no evidence of infective endocarditis,
it was determined unlikely to be the cause of the BRAO. There are
two reports of retinal vein occlusions in patients with cystic fibrosis.
In one case a patient with cystic fibrosis developed bilateral central
retinal vein occlusion that was secondary to hyperhomocysteinemia
and hypergammaglobulinemia [9], and the other case the patient
developed a unilateral branch retinal vein occlusion believed to be
secondary to elevated fibrinogen levels [10]. Although the mechanism
of pathology in retinal vein and retinal artery occlusion are different,
the etiologies may overlap. In our patient, there was no evidence
of hypergammaglobulinemia, hyperhomocysteinemia, or elevated
fibrinogen levels that would explain the patient retinal artery occlusion.
The patient was found to have an elevated ESR which likely reflects
the inflammation associated with his pulmonary exacerbation and
his underlying cystic fibrosis. Studies have shown that cystic fibrosis
pulmonary exacerbations are associated with an elevated ESR and an
elevated baseline ESR levels are a predictor of future exacerbations [11].
Another study found that patients with cystic fibrosis had a higher
incidence of venous thromboembolism (VTE), and those with higher
ESR or CRP had a higher risk to develop a VTE [12]. The patient did have
a risk factor for thrombosis given his history of previous intravenous
drug use; however, a full work up did not elicit any underlying etiology.
In conclusion, the attributed cause of this patient’s branch retinal artery
occlusion was related to underlying hypercoagulable state resulting
from acute on chronic inflammation secondary to his cystic fibrosis
pulmonary exacerbation.
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