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Purpose: To study the visual prognosis in eyes with symptomatic retinal arterial macroaneurysm
(RAM).

Methods: Medical records were retrospectively reviewed for 62 patients (65 eyes) with symp-
tomatic RAM.

Results: The median visual acuity at presentation was 0.4 for eyes with vitreous hemorrhage (n � 6),
0.01 for eyes with premacular hemorrhage (n � 9), 0.1 for eyes with submacular hemorrhage without
premacular hemorrhage (n � 16), 0.02 for eyes with submacular hemorrhage with premacular
hemorrhage (n � 16), and 0.3 for eyes with macular edema (n � 18). The median value of the final
visual acuity was 0.6 for vitreous hemorrhage, 0.7 for premacular hemorrhage, 0.1 for submacular
hemorrhage without premacular hemorrhage, 0.1 for submacular hemorrhage with premacular
hemorrhage, and 0.5 for macular edema.

Conclusions: The visual prognosis for eyes with symptomatic RAM depends on the macular
pathology. Eyes with vitreous hemorrhage or premacular hemorrhage recover good vision, while
the vision in those with submacular hemorrhage with or without premacular hemorrhage generally
remains poor. New interventions including submacular surgery or pneumatic displacement of
submacular hematoma should be evaluated in a future study in terms of visual prognosis for these
eyes. Jpn J Ophthalmol 2003;47:498–502 � 2003 Japanese Ophthalmological Society
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Introduction
Retinal arterial macroaneurysm (RAM) is a vascular

dilatation usually seen within the first three orders of
bifurcations in the retinal arterial vasculature.1 This con-
dition causes hemorrhages in various layers in the vi-
treoretinal tissues or macular edema, both of which may
cause visual loss.2 Several studies have demonstrated that
eyes with RAM presenting with macular edema have the
worst visual prognosis,3–5 whereas others have claimed
that the visual prognosis in those with submacular hemor-
rhage is the worst.6 In our previous study written in
Japanese,7 final acuity was the poorest in eyes with RAM
showing submacular hemorrhage.

The most popular therapeutic intervention for eyes with
RAM is direct photocoagulation to the aneurysm itself to
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reduce macular edema or to prevent rebleeding. Recently,
other therapeutic interventions have been reported in the
literature. Submacular hematoma can be removed by sub-
macular surgery with tissue plasminogen activator
(tPA).8–10 The effectiveness of a nonsurgical intervention
referred to as pneumatic displacement of submacular
hemorrhage has also been reported.11,12 In addition, pho-
todisruption of the internal limiting membrane or the
posterior hyaloid membrane using an Nd:YAG laser or
argon laser to release the trapped blood in eyes with
premacular hemorrhage may result in a quick recovery
of vision.13–16 To properly evaluate these new therapeutic
interventions, more precise knowledge regarding the
visual prognosis of the disease may be required. A retro-
spective evaluation of visual prognosis in eyes with RAM
was therefore carried out in our clinic.

Materials and Methods
We reviewed the medical charts of symptomatic pa-

tients with RAM who were seen in the University of
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Yamanashi Hospital (formerly the Yamanashi Medical
University Hospital) during the period from 1983 to June
2001. Those with follow-up periods of less than 30 days
were excluded, as well as those with vision-threatening
disorders other than RAM, such as glaucoma, uveitis, or
high myopia. Sixty-two patients (65 eyes) were eligible
for inclusion in the review. The subjects were 8 men and
54 women, with ages ranging from 50 to 92 with a mean
of 74.4 years. The follow-up period ranged from 1 to
128 months with a mean of 13.8 months.

Each patient had been examined for best-corrected
visual acuity on each visit. Examination by slit-lamp
biomicroscopy was performed, and a color fundus
photograph was taken at the initial examination. The
diagnosis of RAM was made after confirmation of
dye-filling in an aneurysm-like dilation of the arteriole
by a fluorescein fundus angiogram or an indocyanine-
green angiogram.

The study eyes were classified as follows, primarily on
the basis of the macular pathology: vitreous hemorrhage
(n � 6), premacular hemorrhage without submacular
hemorrhage (n � 9), submacular hemorrhage without
premacular hemorrhage (n � 16), both premacular and
submacular hemorrhages (n � 16), or macular edema
(n � 18). Eyes with premacular hemorrhage showed
either subhyaloid hemorrhage, subinternal limiting mem-
brane hemorrhage, or both. None of those with vitreous
hemorrhage showed signs of premacular or submacular
hemorrhages after the vitreous hemorrhage was cleared.

Results
The clinical findings in each group are summarized

in Tables 1 and 2. The initial and the final visual acuity
in each group are shown in Figures 1 and 2.
The initial visual acuity in the 6 eyes with vitreous
hemorrhage ranged from hand motion to 0.8. Three
patients with dense vitreous hemorrhage that precluded
visualization of the fundus were hospitalized. The af-
fected eye was covered with an eye patch, with the fellow
eye covered by a metal shield with a pinhole in the center
to suppress voluntary eye movement. The patients were
instructed to remain sitting during the daytime to acceler-
ate gravitational settling of the blood in the vitreous. The
blood in the vitreous usually precipitated in a couple of
days, making it possible to visualize the fundus appear-
ance. The other patients were instructed to rest at home.
None of the patients underwent vitrectomy. After the in-
travitreal blood had been absorbed or had precipitated,
prophylactic laser photocoagulation to the aneurysm
itself, where leakage was demonstrated in the fluorescein
fundus angiogram, was carried out in 5 of the 6 eyes.
Laser photocoagulation to the aneurysm itself was per-
formed using either argon blue, argon green, yellow dye,
orange dye, red dye, or a yellow multicolor laser. The final
visual acuity in these eyes with vitreous hemorrhage
ranged from 0.5 to 1.0. All 6 eyes attained 0.5 or better
visual acuity.

The initial visual acuity in the 9 eyes with premacular
hemorrhage without submacular hemorrhage ranged from
counting fingers to 0.7. Most eyes (6 of 9 eyes) showed
severe visual loss of 0.01 or worse. Five eyes with pre-
macular hemorrhage underwent Nd:YAG laser hyaloido-
tomy to release the preretinal blood into the vitreous
cavity.15 The final vision ranged from 0.2 to 0.9. Seven
of 9 eyes (78%) attained 0.5 or better vision.

Sixteen eyes with submacular hemorrhage without pre-
macular hemorrhage showed initial visual acuity ranging
from 0.01 to 0.8. Eleven of these 16 eyes received direct
laser photocoagulation to prevent recurrent hemorrhage.
No other interventions were conducted. The final visual
Table 1. Subject Data at Presentation

Initial Visual Acuity*

No. of Patients Age (median) Male/Female Range (median) Median �0.1† �0.5†

Vitreous hemorrhage 6 73–82 (78.5) 1/5 HM–0.8 0.4 3 (50) 3 (50)
Premacular hemorrhage 9 68–83 (77) 3/6 CF–0.7 0.01 7 (78) 1 (11)
Submacular 16 59–92 (72.5) 0/16 0.01–0.8 0.1 12 (75) 3 (19)

Hemorrhage
Without premacular
Hemorrhage

Both premacular and 16 65–87 (76) 3/13 CF–0.3 0.02 15 (94) 0 (0)
Submacular
Hemorrhage

Macular edema 18 50–87 (72.5) 3/15 0.01–0.6 0.3 6 (33) 2 (11)

*HM: hand motion, CF: counting fingers.
†Values in parentheses are percentages.
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Table 2. Follow-up Data

Intervention*
Final Visual Acuity (best corrections)*

Direct Laser
Follow-up Months (median) Range Median �0.1 �0.5 Photocoagulation Nd:YAG Hyaloidotomy

Vitreous hemorrhage 2–62 (11) 0.5–1.0 0.6 0 (0) 6 (100) 5 (83) 0 (0)
Premacular hemorrhage 3–18 (5) 0.2–0.9 0.7 0 (0) 7 (78) 1 (11) 5 (56)
Submacular hemorrhage 2–84 (8) 0.03–1.0 0.1 9 (56) 7 (44) 11 (67) 0 (0)

Without premacular
Hemorrhage

Both premacular and 1–47 (8) 0.01–0.6 0.1 9 (56) 3 (19) 8 (50) 4 (25)
Submacular
Hemorrhage

Macular edema 2–128 (9) 0.06–1.0 0.5 4 (22) 11 (61) 12 (67) 0 (0)

*Values in parentheses are percentages.
acuity ranged from 0.03 to 1.0. Only 7 of the 16 eyes
(44%) attained 0.5 or better vision. The median visual
acuity was 0.1.

The 16 eyes with both submacular and premacular
hemorrhage showed initial acuity ranging from counting
fingers to 0.3. Eight eyes received direct laser photoco-
agulation to prevent recurrent hemorrhage, and 4 eyes
received Nd:YAG laser hyaloidotomy to release the pre-
retinal blood into the vitreous cavity. Two patients under-
went pneumatic displacement of submacular hemorrhage.

Figure 1. Relationship between the initial visual acuity and the
final visual acuity in the vitreous hemorrhage and premacular
hemorrhage groups. Counting fingers and hand motion were
plotted at 0.005 and 0.002, respectively.
A 76-year-old woman showed both premacular and sub-
macular hemorrhages with visual acuity of 0.02 in her
right eye. Because vision remained unchanged after the
SF6 gas injection followed by having the patient as-
sume the prone position, this patient underwent surgery
to remove the submacular hematoma. The final vision in
her right eye has remained at 0.05 after 17 months. An 87-
year-old man showed both premacular and submacular
hemorrhages with visual acuity of counting fingers in his
left eye. After C3F8 gas injection the vitreous hemorrhage
increased. He was treated by vitrectomy and C3F8 gas
tamponade. His vision was 0.02 at 2 months after surgery.
The final visual acuity in eyes with both submacular and
premacular hemorrhage ranged from 0.01 to 0.6. Only 3
of 16 (19%) attained 0.5 or better visual acuity.

The initial visual acuity in 18 eyes with macular edema
ranged from 0.01 to 0.6. Macular edema was identified
both ophthalmoscopically and biomicroscopically. Fluo-
rescein angiography disclosed leakage from the macroan-
eurysm in all eyes in this group; however, no eyes showed
a cystoid pattern of dye pooling at the macula. Twelve
of the 18 eyes received laser photocoagulation to the causal
aneurysm to reduce edema. The final vision ranged from
0.06 to 1.0. Eleven of the 18 eyes (61%) attained 0.5 or
better vision, while the vision in 4 of the 18 eyes (22%)
remained 0.1 or worse.

Discussion
Hemorrhage from ruptured RAM or edema from leak-

ing RAM results in various degrees of visual loss de-
pending on both the amount and location of the
hemorrhage or edema. A severe visual loss of 0.1 or
worse is generally observed at the first visit in eyes with
macular hemorrhage independent of the retinal layers
where the blood is located. The initial visual acuity in
eyes with vitreous hemorrhage or macular edema in the
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Figure 2. Relationship between the initial visual acuity and the
final visual acuity in the submacular hemorrhage group, both
premacular and submacular hemorrhage groups, and the macu-
lar edema group. Counting fingers and hand motion were plotted
at 0.005 and 0.002, respectively.

present series, however, was relatively good, with a
median initial visual acuity of 0.4 and 0.3, respectively.

The difference in visual prognosis among groups is
apparent in Figures 1 and 2. Eyes with vitreous hemor-
rhage or premacular hemorrhage due to ruptured RAM
eventually recovered better visual acuity compared with
those with other macular pathology caused by RAM.
The reason may be that the blood in the vitreous cavity,
subhyaloid space, or subinternal limiting membrane
rarely affects photoreceptors in the fovea under these
conditions.
Some eyes with premacular hemorrhage underwent
Nd:YAG laser photodisruption to shorten the disease
period. It has been reported that premacular hemor-
rhage may eventually be absorbed and that the final visual
acuity in eyes with Nd:YAG laser photodisruption and
in those without it may not differ.2,3 However, with this
technique, patients can instantly be relieved of a severe
visual handicap, with the resulting monocular vision oth-
erwise likely to affect their social activity and general
quality of life.15

The present results indicate the poorest visual progno-
sis in eyes with submacular hemorrhage with or without
premacular hemorrhage. The final visual acuity was 0.1
or worse in more than half of these eyes. Bleeding into
the subretinal space at the macula results in photoreceptor
damage due to released toxins, outer retinal shear forces,
and a diffusion barrier from choroidal circulation.17 Be-
cause this photoreceptor damage due to subretinal hemor-
rhage may become irreversible within several days,
prompt removal of the subretinal hematoma may be re-
quired to improve the visual prognosis.

Some researchers have claimed that eyes with subma-
cular hemorrhage involving the center of the fovea can
achieve fair visual acuity if submacular surgery with tPA
is performed within 7 days after hemorrhage.10,18 In the
present study, most of the subjects were treated before this
technique was clinically available, with the intervention
having been performed only once after unsuccessful
pneumatic displacement of the submacular hematoma. In
these cases, the final vision was not much improved,
probably because the submacular hematoma had ex-
isted for some time.

An alternative and less traumatic intervention is pneu-
matic displacement of the subretinal hematoma.11 In this
study, only 2 cases underwent this procedure, and in both
cases the results were unsatisfactory. In 1 case, vitreous
hemorrhage ensued and vitrectomy was required. Al-
though we did not use tPA for the procedure, sudden dense
vitreous hemorrhage has been reported after pneumatic
displacement of a submacular clot using tPA.12,19

Because our experience with submacular surgery or
pneumatic displacement of submacular hematoma is lim-
ited, the evaluation of these procedures should be deter-
mined based on more cases in the future.

The visual prognosis of eyes with macular edema due
to RAM has been reported to be poor.3–5 In the present
series, some eyes showed a final visual acuity of �0.1,
but the median vision was relatively good. Most eyes in
this category underwent direct laser photocoagulation to
stop leakage from the aneurysm, which may have contrib-
uted to the better visual prognosis compared with previ-
ous reports.
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In conclusion, the visual prognosis in eyes with symp-
tomatic RAM differs according to the pathology of the
macula. Eyes with vitreous hemorrhage or premacular
hemorrhage without submacular hemorrhage show
better visual prognosis compared with eyes having other
types of hemorrhage or macular edema. The visual prog-
nosis of those with submacular hemorrhage with or with-
out premacular hemorrhage is the poorest.
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