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SUMMARY

SELECTIVE ANGIOGRAPHY WITH THE POSSIBILITY OF
THROMBOLYSIS IN PATIENTS WITH CENTRAL RETINAL
ARTERY OCCLUSION

Purpose: Describe the clinical finding and course of treatment in patients
with a sudden decrease in visual function due to an acute occlusion of the arte-
ria centralis retinae. Patients were primarily indicated for selective angiography
with thrombolysis of the ophthalmic artery.

Materials and methods: Medical documentation of two patients with
acute central retinal artery occlusion with a time duration of up to 5 hours
was evaluated retrospectively. The diagnosis of central retinal artery occ-
lusion was determined on the basis of a detailed ophthalmological exami-
nation in arteficial mydriasis. The initial best-corrected visual acuity (BCVA)
were hand movement in front of the eye with uncertain light projection in
first patient and no light perception in the second patient. In both cases
a relative afferent pupillary defect of the 4th degree was present with the
onset of the ischemic macular edema and an incipient development of the
cherry red spot. After evaluation of the overall condition, laboratory fin-
dings, exclusion of cancer and surgery in the last three months, a selective
angiography of ophthalmic artery and thrombolysis in collaboration with
the intervention radiologist were performed.

Results: First patient with a better initial visual acuity, selective angiography
demonstrated a decrease in flow in the central retinal artery with subsequent
improvement in haemodynamic ratios after application of 12 ml of recombi-
nant tissue plasminogen activator (Alteplase). The BCVA improved to 1/ 60 after
interventional procedure. We did not experience any serious treatment side
effects during or after intervention.

In the second patient, selective angiography of the intracranial arteries
and internal carotids revealed the presence of an aneurysm before the
ophthalmic artery. Due to the normal flow of the contralateral carotid and
the filling of the intracranial vessels on the affected side via the circle of
Willis, the internal carotid ligation was performed under the aneurysm.
Three months after the surgery BCVA was no light perception and patient
had no neurological symptomatology.

Conclusion: Selective angiography in combination with thrombolysis appears
to be a useful imaging as well as therapeutic method for acute central retinal
artery occlusion. This technique allows not only to confirm the diagnosis but it
can also solve problem causally and improve the visual acuity of the affected
person. Sometimes it also helps to clear the cause of the closure and prevent
next potential embolization into the intracranial space and possible fatal con-
sequences of CNS involvement or even death.
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INTRODUCTION

Central retinal artery occlusion (CRAQ) is an acute condition
in which the blood flow is closed off in the central retinal artery.
The cause is most frequently thrombosis (60-75%), followed
in second place by embolisation into the affected artery (6). It
is manifested in a pronounced decrease of visual acuity, which
is often irreversible. Similarly as in the case of other vascular
disorders, it predominantly affects the older population. The
average age of patients is around 60 years. However, cases of
the disorder have also been described in younger and even
child patients (18). Men are affected slightly more frequently
than women. The incidence is approximately 1 per 10000 of
the population (10). The majority of patients are affected in
one eye, in 1-2% of cases the disorder is bilateral (18). Com-
plete central retinal artery occlusion is manifested in a sudden
and severe decrease of visual functions, as a rule to the level
of counting fingers in front of the eye and worse (2, 10). The
patient is often also capable of determining precisely the mo-
ment of onset of the visual malfunction. Upon examination
of the anterior segment on a slit lamp there is a perceptible
evident relative afferent pupillary defect (RAPD) in the affec-
ted eye. A cherry red spot is biomicroscopically indicated in
the macula, as well as segmentation of the blood column in
the arteries and impaired flow in the veins. On fluorescence
angiography (FAG) there is a demonstrable extended arterial
transit time. Conservative therapy covers medicamentous re-
duction of intraocular pressure, paracentesis of the anterior
chamber, inhalation of a CO2 rich compound (for inducing va-
sodilation of blood vessels), massage of the eyeball, vasodila-
tion preparations, haemodilution, corticosteroids, heparin or
antiaggregant drugs (3, 11). Of invasive methods, in the acute
stage arteriotomy by Nd:YAG laser is possible (if thrombus or
embolus is visible on the papilla or its periphery), or systemic
or selective thrombolysis of the affected artery (9, 18).

MATERIAL AND METHOD

Healthcare documentation was retrospectively evaluated for
two patients with acute central retinal artery occlusion with a
duration of less than 5 hours, who were indicated for selective
angiography with the possibility of performing local intra-arterial
thrombolysis. Thrombolysis is a therapeutic process by which
we attempt to achieve pharmacological dissolution of the blood
coagulation which is causing a blockage of the blood flow in the
vessel. The obstacle is generally a thrombus (coagulation origi-
nating in situ) or embolus (coagulation carried into the place of
obstruction by blood flow). At present recombinant tissue plas-
minogen activators (rTPA) are most often used for thrombolysis.
These mediators serve for activation of the plasmatic protease
plasmin, which acts in the place of fibrin deposits. We distinguish
2 types of thrombolysis, general and local. In general thromboly-
sis we apply the medication systemically into the venous circu-
lation regardless of the place of occlusion, in contrast with local,
in which we apply the active substance directly into the affected
artery or vein. The advantage of local thrombolysis is a reduction
of the overall dose of the thrombolytic agent and minimisation of
systemic adverse effects.
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Typical therapeutic indications for thrombolysis include
ischemic stroke, acute myocardial infarction and massive
pulmonary embolism. In ophthalmological practice, throm-
bolytic treatment is indicated for patients with acute central
retinal artery occlusion and a short medical history of com-
plaints, as a result up to 6 hours from the first symptoms.
Contraindications (Cl) of thrombolysis include haemorrhagic
states, tumorous pathologies and operations in the last three
months (thoracic, abdominal or intracranial procedures). Se-
lective angiography with thrombolysis is performed exclusi-
vely under conditions of hospitalisation on a monitored bed.

A diagnosis of central retinal artery occlusion was deter-
mined on the basis of the anamnestic data and a complex
ophthalmological examination, and was subsequently confir-
med by an imaging method with a contrast substance.

Initial best corrected visual acuity (BCVA) was on the level of
blindness in both eyes. In the first patient hand movement in
front of the eye with uncertain light projection, in the second
patient without light perception. A relative afferent pupillary
defect of the 4th degree was present on the anterior segment,
biomicroscopically on the ocular fundus incipient ischemic ma-
cular edema with incipient development of a central cherry red
spot. Due to the urgent nature of the condition, photo-docu-
mentation of the retinal finding was obtained with the aid of
a mobile telephone and a slit lamp. For the same reason, fluo-
rescence angiography (FAG) was performed the following day.

After an evaluation of the overall condition, the labora-
tory finding and elimination of ClI of thrombolysis, selective
angiography of the ophthalmic artery was indicated for both
patients and performed with the intervention of a radiolo-
gist, with the possibility of local administration of thrombo-
lytic agents. The selected pharmaceutical for thrombolysis
was the recombinant tissue plasminogen activator Actilyse
(Alteplasum). During hospitalisation further consultancy and
paraclinical examinations were conducted as standard after
the intervention, such as monitoring of blood pressure values,
ultrasonography (SONO) of the carotid artery, transthoracic
echocardiography (ECHO) of the heart etc. The observation
period for the patients was 1 month after the intervention.

CASE REPORTS

The first referred case report relates to a 58-year-old man,
who reported for an urgent eye examination due to sudden
loss of vision in the left eye. The patient stated that 5 hours
previously his vision had become blurred in the left eye, had
then spontaneously corrected itself within minutes, but 2
hours later he lost his vision entirely in that eye. The patient's
personal medical history shows that he had suffered a stroke
3 years previously, but did not use and medications long term,
and negated other risk factors. The allergological and ocular
anamnesis is negative.

Upon the initial examination, best corrected visual acuity
was 6/6 in the right eye, and in the left (affected) eye only
hand movement in front of the eye, light perception with
uncertain light projection, which was not improved by any co-
rrection. Intraocular pressure was 16 mmHg in the right eye
and 17 mmHg in the left eye.

153



Examination of the anterior segment revealed a relative
afferent pupillary defect of the 4th degree in the left eye. In
both eyes there was also an incipient senile nuclear cataract.

On the ocular fundus in the right eye we observed only a 2nd
degree hypertonic finding on the arteries. In the left eye cotton
wool spots were perceptible by the upper and lower edge of the
optic nerve papilla, as well as filiform arteries with an interrup-
ted blood column, in the macula a typical finding of a cherry red
spot and pale ischemic edema. In the patient we did not record
the presence of a cilioretinal artery either ophthalmoscopically
or by fluorescence angiography. Due to the urgent nature of
the condition, photo-documentation of the ophthalmoscopic
finding was obtained with the aid of a mobile telephone and
contact lens on a slit lamp. Fluorescence angiography was per-
formed the following day for the same reason.

After the initial examination, diagnosis of central retinal arte-
ry occlusion and elimination of any contraindications of throm-
bolysis, we sent the patient, on the basis of a consultation with
a radiologist, to the department of intervention radiology. Here
a sheath was applied to the patient via the arteria femoralis
communis (AFC) I.dx, approx. 4.5 hours after complete loss of
sight and under local anaesthesia (Fig. 1). After the application
of 5000 units of Heparin intraarterially (i.a.), the catheter conti-
nues under X-ray control via the arteria carotis communis (ACC)
and arteria carotis interna (ACI) I. sin (Fig. 2).

Upon spray application of the contrast substance, slowed
filling of the arteria ophthalmica in the left eye was clearly
evident (Fig. 3). Subsequently, during the course of 40 minu-
tes, 12 ml of Alteplasum (recombinant tissue plasminogen
activator) was applied therapeutically i.a., after which there
was a complete restoration of through passage of the arteria
ophthalmica and arteria centralis retinae (Fig. 4).

Significant stenosis remained by the exit of the ophthalmic
artery from the ACI even despite peripheral fulfiiment. We did
not observe any serious adverse effects of treatment either du-
ring or after the procedure. On the following day we recorded
only a slight laboratory decrease in the level of haemoglobin,
which showed a tendency toward spontaneous correction. On
the same day best corrected visual acuity (BCVA) improved to
1 metre excentrically. On the retina of the affected eye there
was regression of the cotton wool spots. With regard to the
persisting stenosis of the exit of the opthalmic artery, we ad-
ministered dual antiaggregant therapy generally to the patient:
Anopyrin 100 mg (acetysalicylic acid) 1x daily and Trombex 75
mg (Clopidogreli sulfas) 1x daily orally. During hospitalisation
further consultancy and paraclinical examinations were condu-
cted, such as monitoring of blood pressure values, SONO of ca-
rotid, ECHO of heart etc. With regard to the repeated episodes
of high arterial pressure, compensation of general pathologies
was recommended for the patient before discharge to outpati-
ent care, above all for untreated systemic hypertension.

At a follow-up examination 4 weeks after the intervention,
visual acuity in the left eye was 1m naturally, not improved by
any correction. On the ocular fundus there was a perceptible
finding of a pale optic nerve papilla, constricted retinal capilla-
ries and embolus by the branching of the lower arcade (Fig. 5).

The second referred case was a 36-year-old man, who was
brought to the centre by ambulance due to sudden loss of
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vision in the right eye 2 hours previously. The patient's per-
sonal, allergological and ocular anamnesis was negative. The
patient did not use any medication long term. The loss of vi-
sual acuity in this patient was even more dramatic than in the
first case, the affected eye was without light perception. BCVA
in the left eye was 6/6. Intraocular pressure was 16 torr in the
right eye, 17 torr in the left eye. Upon examination on a slit
lamp, RAPD of the 4th degree was expressed on the anterior
segment of the affected eye. On the retina biomicroscopically
there was a perceptible typical finding of a cherry red spot
in the macula, with surrounding pale ischemic edema, con-
firming a diagnosis of central retinal artery occlusion. With
regard to the short history of complaints, after an urgent ge-
neral and laboratory examination we indicated the patient for
the performance of selective angiography with the possibility
of targeted administration of a thrombolytic agent. After the
insertion of a sheath and spray application of a contrast sub-
stance to the arteria carotis interna (in an analogous manner
as in the first referred case), a gigantic fusiform aneurysm was
discovered, localised by the exit of the arteria ophthalmica in
the right eye (Fig. 6). CT angiography was also performed on
the patient (Fig. 7). The size of the formation was 20.6 x 25.1
mm (Fig. 8). The cause of occlusion of the ACR appeared to
be very probably progression of the sac or embolisation from
the sac of the aneurysm. On the basis of the finding of this
probable etiology of occlusion, the administration of throm-
bolytic agents was abandoned due to the large risk of release
of further thrombembolisms from the sac of the aneurysm
intracranially. Subsequently a CT angiography examination of
the contralateral carotid artery was also performed on the pa-
tient, with concurrent compression of the affected artery (Fig.
9). During the course of this examination normal through-
flow was recorded, as well as filling of the intracranial blood
vessels on the affected side of the circle of Willis. The patient
tolerated the occlusion well, and was neurologically entirely
asymptomatic. With regard to the fact that the aneurysm was
a threat to the patient in future due to subsequent embolisa-
tions into the intracranial space and potentially also a lethal
rupture of the aneurysm with intracranial haemorrhage, liga-

Fig. 1. Insertion of sheath into arteria femoralis communis
(AFC) I. dx
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Fig. 2. Shift of catheter under X-ray control as far as into
arteria carotis interna (ACI) I. sin.

Fig. 3. Slowed filling of arteria ophthalmica I. sin.

tion of the affected ACI before the aneurysm was indicated
and performed following an agreement with the radiologists
and neurosurgeons. One month after the procedure, accor-
ding to a follow-up angiographic examination there was no
longer any retrograde filling of the aneurysm (Fig. 10). There
was also almost complete thrombotisation of the aneurysm
lumen (Fig. 11). Visual acuity of the affected eye is without li-
ght perception, and the patient is without lesion neurological
symptomatology.

DISCUSSION

The clinical finding upon central retinal artery occlusion was
first described by Albrecht von Graefe in 1859 (18). Obliterati-
on occurs in the majority of cases due to atheroma or emboli-
sm in the region of the lamina cribrosa (4). The most common
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Fig. 4. Restoration of blood supply in arteria ophthalmica

and arteria centralis retinae (ACR) in left eye. The arrow

indicates stenosis by the exit of the arteria ophthalmica

Fig. 5. Photograph of ocular fundus of left eye 4 weeks after
procedure

cause of embolism is thrombi from the left half of the heart
(14). A visible embolism in the central retinal artery is genera-
lly linked with a worse prognosis of visual acuity and increased
patient mortality (5, 10). However, the embolus may also be
infectious, tumorous, fat or air (14). Central retinal artery oc-
clusion may also occur iatrogenically. For example, Olah et al.
published a case of a patient with central retinal artery occlu-
sion following an injection of hydrocortisone into the region
of the mandibular joint (14). Park et al. treated a woman with
central retinal artery occlusion (CRAO) of the nose after auto-
logous injections of fat tissue into an area of the nose, which
she had applied for cosmetic reasons (15). In a further stu-
dy, Park et al. described 12 patients with vascular occlusions
following injections applied to the region of the glabella or
nasolabial fold due to a cosmetic indication. Two patients had
central retinal artery occlusion, three had branch occlusion. In
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Fig. 6. Gigantic fusiform aneurysm of arteria ophthalmica in
right eye

Fig. 7. Frontal cross-section from CT angiography

the other seven patients there was an occlusion of the arte-
ria ophthalmica. In the majority of cases the injected material
was autologous fat, hyaluronic acid or collagen. In comparison
with other materials, the application of fat was linked with a
worse prognosis for resulting visual acuity (16).

Kalvodova et al. described a case report of occlusion of the
lower temporal branch of the ACR as an early complication
of percutaneous transluminal coronary angioplasty (PTCA) in
a man with acute Q-wave infarction of the lower wall and ri-
ght chamber (8). Mohindra et al. presented a study on the
onset of central retinal artery occlusion in a 12-year-old boy
following selective embolisation of juvenile nasopharyngeal
angiofibroma, supplied only from the arteria maxillaris (12).

In the majority of cases CRAO affects older patients, with
an average age around 60 years (10). However, there are case
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Fig. 8. Dimensions of aneurysm

Fig. 9. CT angiography of contralateral carotid artery with
compression of affected artery

reports of younger patients, such as the case of our second
patient. A case of a patient of similar age was published by
Mach et al. (11), who observed a 34-year-old man with aortic
stenosis on a background of congenital malformation, who
had suffered central retinal artery occlusion. The patient's
initial vision was 0.5 metres. Approximately 6 hours after the
beginning of anamnestic complaints, urokinase was admini-
stered by catheter into the inner carotid artery on the same
side. In long-term observation, best corrected visual acuity
was stabilised at a value of 6/36.

In the acute stage, BCVA is most often within the range of
light perception to counting fingers in front of the eye (10,
18). Central visual acuity may also be normal if the present
cilioretinal artery ensures sufficient supply to the fovea and
maculo-papillary bundle (18). Visual acuity without light per-
ception is less common. If a patient does not even see light, it
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Fig. 10. Angiographic examination one month after ligation
of the affected ACI. Retrograde filling of the aneurysm is
not evident.

Fig. 11. Complete thrombolisation of aneurysm

is necessary to consider an accompanying pathology, mostly
abnormalities in the choroidal artery or damage to the optic
nerve (5, 18). A further possibility in differential diagnostics
may be affliction of the inner carotid artery by an aneurysm,
as was the case in our second patient.

A similar case was described also by Haritogla et al. (7). The
authors observed central retinal artery occlusion in connec-
tion with an aneurysm of the arteria carotis interna in a 41
year old woman. This aneurysm was of smaller dimensions
of approx. 17 x 15 mm as opposed to 20.6 x 25.1 mm in our
patient. There was a significant difference above all in best
corrected visual acuity, which in this patient was far better,
specifically 6/15, whereas our patient was without light per-
ception. This fundamental difference was due to the presence
of the cilioretinal artery.

The prognosis of CRAO is unfavourable (19). On experimen-
tal animal models it has been demonstrated that irreversible
changes on the retina take place as soon as within 90-100 mi-
nutes of the occurrence (10). For example, the retina of mon-
keys is capable of tolerating ischemia for a maximum of 100
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minutes. However, angiographic findings in humans have de-
monstrated that occlusion of the ACR is complete only rarely.
For this reason selective thrombolysis, commenced within 6
hours of the beginning of the symptoms, may restore the blo-
od supply to the retina (9, 19). In addition to classic options of
conservative therapy, which include reduction of intraocular
pressure, vasodilation, massage of the eyeball etc., it is possi-
ble in indicated cases of a short duration of complaints to use
methods of pharmacological thrombolysis of the occlusion.
The first attempts at local fibrinolysis of retinal blood vessels
appeared at the beginning of the 1960s (11). The most suitab-
le candidates are patients with a medical history of the onset
of the complaints of less than 3 hours, less positive results
have been described up to 6 hours from the first symptoms
(3,21).

Schmidt et al. (19) described a cohort of 14 patients to
whom they applied medication by a micro-catheter inserted
into the ophthalmic artery or inner carotid artery. Of these
patients, 11 were treated with urokinase, 3 with the aid of
recombinant tissue plasminogen activator (rTPA). Vision im-
proved markedly in 4 patients, in 5 patients there was a sli-
ght improvement. In five patients visual functions remained
unchanged. A cilioretinal artery was not present in any of the
patients (19).

Very promising results with rTPA were published by Vulpius
et al., who treated 9 patients. In five they achieved an impro-
vement of visual acuity from original hand movement in front
of the face to the level of 6/10 (22).

Schumacher et al. evaluated the results of treatment of 23
patients. In 18 cases they used urokinase, in the others rTPA.
In six patients visual acuity was improved very significantly
to values of 6/15 — 6/6. In six patients BCVA or the scope of
the visual field improved only slightly. The worse results were
attained by the group of patients treated on average more
than 20 hours after the beginning of the symptoms (21).

A large retrospective study was published by Richard et al.
The authors used rTPA for local intra-arterial treatment on a
total of 53 patients, 46 with CRAO and 7 with branch retinal
artery occlusion (BRAO). At the end of the three-month ob-
servation period, visual acuity improved in 35 (66%) patients
(17).

Aldrich et al. published a study comparing the results of vi-
sual acuity in 2 groups of patients with acute CRAO. Twenty
one patients were treated by local intra-arterial thrombolysis.
The same number received standard conservative therapy. In
the first group of patients treated with thrombolysis vision
improved by one or more rows of Snellen's optotypes in 76%,
in comparison with 33% in the control group. Nonetheless, a
disadvantage of this study was the fact that the patients were
not randomised, and it was rather patients with a shorter his-
tory of complaints who were indicated for thrombolysis (1).

Results of one of the first multicentric prospective randomi-
sed studies which set out to evaluate the efficacy and safety
of intra-arterial thrombolysis with the aid of rTPA in comparis-
on with conventional therapy were published by Schumacher
et al. (20). This study incorporated 84 patients, 40 of whom
were treated conservatively, in the remaining 44 patients local
thrombolysis was performed. The authors evaluated best co-
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rrected visual acuity one month after treatment. Vision im-
proved significantly in both of the observed groups, and no di-
fference was recorded between the two groups. With regard
to the comparable effect and the fact that in the group with
thrombolysis there was a higher number of complications,
the authors of the study did not recommend thrombolysis.
However, a shortcoming of this study was the relatively long
time interval between the initial symptoms and the commen-
cement of therapy. This period was on average equal to 10.99
+ 5.49 hours in the case of conservative therapy, and 12.78 +
5.77 hours in the case of thrombolytic strategy of treatment.

Arterial intervention and thrombolysis bring with them a
certain risk of complications, which include above all hae-
morrhage in the place of entry into the central artery, intrare-
tinal and intracranial haemorrhage, transitory ischemic attack
(TIA) or stroke. These complications are more frequent in ol-
der patients (13). A larger risk of haemorrhage is linked with
a higher dose of the thrombolytic agent and longer duration
of the procedure (1). However, it has been demonstrated that
39% of patients with CRAO would accept a certain risk of stro-
ke. In the case of affliction of the only seeing eye this rises to
more than 80% (2).

On the basis of our observation and the published results, a
very important prognostic factor which influences the results
of therapy appears to be the length of duration of ischemia.
As in the majority of retrospective studies, in our first patient
we recorded an improvement of BCVA after the administrati-
on of a thrombolytic agent, from original movement in front
of the eye and light perception with uncertain light projection
to a resulting 1m with correct light projection. The improve-
ment was relatively small, although for the patient this was
quite significant. The persisting constriction by the exit of the
arteria ophthalmica and relatively longer interval until the
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commencement of therapy was probably the cause of the li-
mited effect of treatment. In the second referred case, the do-
ctor performing the procedure abandoned the administration
of a thrombolytic agent due to the excessive risk of release
of further embolisms from the lumen of the aneurysm. After
the performance of ligation of the affected artery beneath the
sac of the aneurysm, thrombotisation of the aneurysm lumen
took place in the patient. By this procedure we averted life
threatening complications such as rupture of the sac or sub-
sequent embolisation into the intracranial space.

CONCLUSION

Selective angiography in combination with thrombolysis
appears to be a useful imaging and also therapeutic method in
the case of acute central retinal artery occlusion. These tech-
niques enable us not only to confirm a working diagnosis, but
also to resolve it causally and thus improve the patient's visual
acuity, as was the case in our first patient. At the same time,
in certain cases it may clarify the etiology of the occlusion and
thereby avert potentially life threatening conditions ensuing
from further embolisations into the intracranial space.

On the basis of the majority of published studies, the method
of local thrombolysis appears to be more effective than classic
conservative methods. However, this hypothesis is refuted by
the results of the first prospective study, although in this study
there is a relatively long interval between the beginning of the
complaints and the commencement of therapy. This aspect is
demonstrated to be a very important prognostic factor in the
majority of the published reports. More randomised prospec-
tive studies with a shorter anamnesis and prompt commen-
cement of treatment are required in order to verify the actual
effectiveness in comparison with classic strategies
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