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Unusual clinical course

Various pathophysiological mechanisms such as microvascular and endothelial dysfunction, small vessel dis-
ease, diffuse atherosclerosis, and inflammation have been held responsible in the etiology of coronary slow
flow. It is also thought to be a reflection of a systemic slow-flow phenomenon in the coronary arterial tree.

A 44-year-old man presented with chest pain causing fatigue, together with blurred vision for the last 2 years,
which disappeared after resting. He had used corticosteroid therapy for facial paralysis 1 month ago. Coronary
slow flow was detected in all 3 major coronary arteries on coronary angiography. TIMI measurements for the
left anterior descending artery, circumflex, and right coronary artery were 64, 72, and 55, respectively. In fun-
dus fluorescein angiography, retinal vascularity was normal, the arm-to-retina circulation time was 21.8 s, and
the arteriovenous transit time was 4.3 s. In the early arteriovenous phase, choroidal filling was long, with phys-
iological patchy type. Diltiazem 90 mg/day and acetylsalicylic acid 100 mg/day were given. His chest pain and
visual symptoms disappeared after medical treatment.

Physicians should be aware that glucocorticoids might cause an increase in the symptoms of coronary slow
flow and some circulation problems, which might lead to systematic symptoms.

Desoxycorticosterone ¢ Microvascular Angina ¢ No-Reflow Phenomenon
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Background

Normal coronary arteries might be seen in fifteen percent of
patients with anginal symptoms who underwent coronary
angiography. In some cases contrast agent passage through
the coronary artery may be slow which is defined as coro-
nary slow flow (CSF). In other words coronary slow flow (CSF)
is characterized by the delayed opacification of coronary ar-
teries in the absence of obstructive coronary artery disease
(CAD) on coronary angiography [1]. Although various patho-
physiological mechanisms such as microvascular and endo-
thelial dysfunction, small vessel disease, diffuse atheroscle-
rosis, and inflammation have been held responsible in the
etiology of CSF, a clear causal association has not been re-
vealed yet and its etiopathogenesis remains unclear [2]. On
the other hand, coronary slow flow (CSF) is also thought to
be a reflection of a systemic slow-flow phenomenon in the
coronary arterial tree. Glucocorticoids cause an increase in
coronary artery constriction and hence decrease coronary ar-
tery blood flow and this entity might be valid for the entire
systemic arterial network. Herein we report concomitance of
coronary slow flow and ophthalmic angina due to decreased
choroidal blood flow that aggravated after use of glucocorti-
coids in a 44-year-old man.

Case Report

A 44-year-old man presented with chest pain causing fatigue
together with blurred vision for the last 2 years, which disap-
peared after resting. His symptoms worsened in the last month.

He was a passive smoker for 15 years. He had erectile dysfunc-
tion, hypertension, and hyperlipidemia. He had been using an-
giotensin-converting enzyme inhibitor and statin. He also stat-
ed that his symptoms appeared and worsened after the use
of corticosteroid (prednisone 60 mg/day for 6 days, followed
by a taper, for a total of 10 days) for facial paralysis. He had
a family history of coronary artery disease.
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On physical examination, his heart rate was 78 beats per min,
and arterial blood pressure was 130 mmHg systolic and 85
mmHg diastolic. His vision, ocular pressure, biomicroscopic
examination, and retinas were also normal. There was no ab-
normality in electrocardiogram and echocardiography. His to-
tal blood cholesterol and triglyceride levels were 221 mg/dl
and 212 mg/dl, respectively. Blurred vision secondary to optic
neuritis may be the first clinical presentation of multiple scle-
rosis. Neurological examination and cranial computerized to-
mography imaging analyzed for the differential diagnosis of
multiple sclerosis was normal.

On the basis that he had typical symptoms and a strong fami-
ly history, he underwent coronary angiography. Coronary slow
flow (CSF) was detected in all 3 major coronary arteries, without
any obstructive disease. Thrombolysis in myocardial infarction
(TIMI) measurements for left anterior descending artery (LAD)
(Figure 1), circumflex (Cx), and right coronary artery (RCA) were
64 (corrected: 37.6), 72, and 55, respectively. Later, the patient
underwent detailed ophthalmologic evaluation to clarify visual
symptoms. In fundus fluorescein angiography (FFA), the reti-
nas were normal, the arm-to-retina circulation time was 21.8 s,
and the arteriovenous transit time was 4.3 s. In the early ar-
teriovenous phase, choroidal filling was long, with physiolog-
ical patchy type (Figure 2A). Indocyanine green angiography
showed watershed-style vascular filling (Figure 2B). The cho-
roid was not still fully filled after 30 s (Figure 2C) and this made
us think that blurred vision might be due to impaired circula-
tion. Diltiazem 90 mg/day and acetylsalicylic acid 100 mg/day
was given for CSF. His chest pain and visual symptoms disap-
peared after medication. After treatment in FFA, the arm-to-
retina circulation time was 15.8 s.

Discussion

CSF was first described by Tambe et al. in 1972 in 6 patients
[3]. CSF was not found to be related with heart rate, aortic
pressure, or myocardial contractility during angiography, and
microvascular resistance was thought to be the real cause of

Figure 1. Left anterior descending artery TIMI
measuremet 64 (corrected TIMI: 37.6).
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Figure 2. (A) In fundus fluorescein angiography; choroidal filling was long, with physiological patchy type and the arm to retina
circulation time was 21.8 s. (B) Indocyanine green angiography showed watershed-style vascular filling. (C) Choroid was still
not fully filled after 30 s.

this pathology [3]. Dysfunction of small vessels, imbalance of
vasoconstrictor and vasodilator functions, inflammation, plate-
let dysfunction, obstructive disease of the small coronary ar-
teries, and increased sympathomimetic activity were revealed
to be the other causes [4].

In our patient, the arm to retina circulation time was 21.8 s.
The values more than 15 s show prolonged circulation. If ret-
ina is normal, patchy type choroidal circulation in the early
arteriovenous phase is a sign for physiological prolonging in
choroid circulation, and visual symptoms occurring during ef-
fort may be evidence of impaired choroidal circulation. The
choroidal circulation is regulated by the autonomic system,
especially the sympathetic system, as in the systemic circula-
tion. The fastest blood flow in human body is in the choroidal
circulation. Also, a prolonging in choroidal circulation without
the presence of any ophthalmic pathology might be a sign of
slow circulation in other tissues. Stimulation of cervical sym-
pathetic nerves decreases the choroidal circulation, whereas
sympathectomy increases it. No finding was detected regard-
ing a possibility of autoregulation in choroid [5,6].

Glucocorticoids increase the contractility of vascular smooth
muscle cells by noradrenalin and inhibit proliferation and mi-
gration [7]. These drugs effect norepinephrine, 11B-hydroxy
dehydrogenase enzyme, angiotensin Il, endothelin, and min-
eralocorticoid receptors and also increase the tonus of vascu-
lar smooth muscles and cause a resistance in the blood flow.
They decrease the nitric oxide (NO) synthesis of the endothe-
lium and flow mediated vasodilation of peripheral arteries and
cause endothelial dysfunction [7,8]. Krestel et al. showed that
cortisol downregulates endothelin NO synthetase proteins, in-
hibits intracellular Ca mobilization and decreases NO release
by glucocorticoid receptor activation in bovine coronary artery
endothelial cells, which leads to an increase in coronary artery
constriction and decrease in coronary artery blood flow [9]. These
effects are possibly related to 11B3-hydroxy dehydrogenase en-
zyme upregulation. Additionally, as glucocorticoids show their
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vascular effects by increasing 11p-hydroxy dehydrogenase ac-
tivity in vessel smooth muscle independently of blood levels,
the patient did not experience an increase in plasma glucose
concentration. In addition to passive smoking, dyslipidemia,
and hypertension, another possible mechanism for the visual
and coronary symptoms in our patient may be the use of cor-
ticosteroid and its effects on increasing sympathomimetic ac-
tivity, which might reduce effort-stimulated vasodilation. This
results in vasoconstriction, decreased choroidal, and coronary
and penile blood flow during effort, causing visual symptoms,
angina, and erectile dysfunction. After the administration of
diltiazem, the symptoms disappeared completely, explained by
sympathetic blockage of this agent [10]. Additionally antihy-
pertensive effect of diltiazem and antiaggregant effect of ace-
tylsalicylic acid might lead to improvement of the symptoms.
At follow-up after medical treatment, in FFA the arm to reti-
na circulation time had decreased to 15.8 s from 21.8 s. The
only report of an association of coronary slow flow with oph-
thalmic circulation disorder was presented by Kog et al. [11].
Retinal arteriovenous circulation time measured using fundus
fluorescein angiography was found to be prolonged in patients
with CSF. To the best of our knowledge, this is the second re-
port presenting the concomitance of CSF and decreased oph-
thalmic blood flow. The other points that make his case worth
reporting were presence of accompanying erectile dysfunction
and aggravation of symptoms after glucocorticoid use.

Conclusions

Physicians should be aware that glucocorticoids might increase
the symptoms of CSF and other circulation problems, which
might lead to other systematic symptoms. Diltiazem might be
an appropriate choice for treatment. However, this is simply a
report of a patient’s clinical course. Further reports with larg-
er populations are required to discover if the reason behind
improvement in the patients’ condition was due to discontin-

uation of steroids and application of diltiazem.
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