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Abstract
Aim—To analyse the visual results ob-
tained in the treatment of subretinal
choroidal neovascularisation (CNV) in pa-
tients with high myopia by vitrectomy and
extraction of the neovascular membrane.
Methods—22 eyes of 22 patients with high
myopia (>−6 dioptres and/or axial length
>26 mm) with subfoveal CNV treated by
extraction of the CNV were analysed
retrospectively. The patients’ mean age
was 60.27 (SD 16.41) years (range 32–83
years). The mean follow up was 29.3 (9.9)
months (range 12–42 months).
Results—Best corrected visual acuity
(BCVA) preoperatively was 0.09 (0.07)
(range 0.01–0.3). After treatment BCVA
was 0.12 (0.10) (range 0.01–0.4), a diVer-
ence without statistical significance
(p=0.03, Student’s t test paired data). In
four cases the CNV recurred, in three
cases cataract developed that required
extraction, and in one case retinal detach-
ment occurred in the early postoperative
period. Topical treatment was necessary
in two cases to lower the intraocular pres-
sure.
Conclusions—The treatment of subfoveal
CNV in highly myopic patients by surgical
removal by vitrectomy does not achieve
any significant improvement of the BCVA.
(Br J Ophthalmol 2001;85:1041–1043)

High myopia (more than −6 dioptres and/or
longer than 26 mm of axial length), is the sev-
enth most common cause of legal blindness in
adults in the USA.1 It is present in 0.5% of the

European population2 and it is estimated to
represent 2% of all types of myopia.3

The excessive elongation of the anterior-
posterior axis of the eye is associated with
complications4 such as choroidal neovasculari-
sation (CNV), frequently with ruptures of
Bruch’s membrane,5 that appear in 4.3% of the
patients with high myopia.6

CNV varies from 4% to 11% of highly
myopic patients.7 Its presence is confirmed by
fluorescein angiography, demonstrating the
typical pattern of neovascular membranes.

One proposed therapy is macular surgery
with removal of the CNV.8 We present in this
paper the results obtained in the retrospective
review of a consecutive series of patients with
high myopia and subfoveal CNV following
such surgery.

Patients and methods
For this study we have retrospectively reviewed
22 eyes of 22 consecutive patients with high
myopia, in which subfoveal CNV was diag-
nosed, being treated by vitrectomy and surgical
removal of the CNV.

As criteria of high myopia we used the exist-
ence of a refractive error greater than −6 diopt-
res and/or an axial length greater than 26 mm.

Selection criteria:
+ Preoperative best corrected visual acuity

(BCVA) less than or equal to 0.3 (decimal
scale). A progressive loss of BCVA during
two consecutive examinations was docu-
mented and the decline in acuity was
believed to be due to the growth of the CNV

+ No other ocular pathologies associated with
high myopia

+ No previous treatment by laser in the foveal
avascular zone

+ Clinical evidence of CNV, confirmed by
fluorescein angiography

+ Informed written consent
+ All patients with clinical signs of age related

macular degeneration (ARMD), such as soft
drusen, presumed ocular histoplasmosis
syndrome (POHS), as well as other patholo-
gies that may develop CNV in their
evolution, were excluded.
The average age of the patients was 60.27

(SD 16.41) years (range 32–83 years), of
which nine were female and 13 male. In 14
patients the right eye was operated on and in
eight patients the left. The average follow up
was 29.3 (7.9) months (range 12–42 months).

The surgical technique was performed as
described previously9 10 under local anaesthesia
and as outpatients.

Face down positioning during the first 24
hours after surgery was maintained and topical
medication begun with steroids and anti-
biotics.

Table 1 Characteristics of myopic patients with CNV

Patient
No

Age
(years) Sex Eye

Initial
BCVA

Final
BCVA

Follow up
(months) Complications

1 69 Female Right 0,03 0,02 29 RD
2 66 Male Right 0,16 0,04 24 Cataract
3 34 Male Right 0,05 0,1 37
4 41 Male Right 0,05 0,16 41
5 70 Female Right 0,05 0,3 31 Recurrent CNV
6 52 Male Left 0,1 0,16 37 Glaucoma
7 74 Male Left 0,3 0,3 30
8 83 Male Right 0,1 0,2 12
9 78 Female Right 0,04 0,03 20
10 38 Male Right 0,16 0,4 13 Recurrent CNV
11 50 Male Right 0,1 0,1 28 Recurrent CNV
12 47 Male Left 0,1 0,16 26 Glaucoma
13 71 Female Left 0,03 0,03 26 Recurrent CNV
14 58 Female Right 0,2 0,1 26
15 82 Male Left 0,01 0,01 32
16 74 Male Right 0,2 0,16 39
17 61 Female Right 0,1 0,1 35 Cataract
18 70 Male Right 0,02 0,03 32 Cataract
19 76 Male Left 0,03 0,02 42
20 64 Female Left 0,04 0,04 35
21 32 Female Right 0,01 0,1 27
22 36 Male Left 0,1 0,1 24

BCVA = best corrected visual acuity. RD = retinal detachment.
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Results
We analysed the results of 22 patients with high
myopia who underwent surgery for removal of
subfoveolar CNV (Table 1). The mean BCVA
before surgery was 0.09 (0.07) (range 0.01–
0.3); at the end of the follow up period the
mean BCVA was 0.12 (0.1) (range 0.01–0.4),
the diVerence not being statistically significant
(p=0.113, Student’s t test paired data).

If we study the evolution of BCVA after sur-
gery we find that the average BCVA from 2
months postoperatively until 26 months does
not decrease with time (p >0.05; Anova test,
Table 2).

We found an improvement of BCVA after
surgery in nine (40.9%) patients, a worsening
in six (27.3%), and no variation in another
seven (31.8%).

CNV recurred in four patients who were
treated by green argon laser photocoagulation.

Of the 22 patients three developed cataracts
which required surgery, and in one patient reti-
nal detachment appeared 3 months after
surgery. This patient was operated on with
scleral buckling without further complications.
We needed to use chronic topical medication
to control the intraocular pressure in two cases.

Discussion
High myopia is the first aetiological cause of
CNV in young people.11 In a study of 308 eyes
from 202 patients with high myopia, CNV
appeared in 5.2% of the eyes.12 The natural
evolution of CNV in high myopia is very poor
final visual acuity.13 14

One of the possible treatments of extrafoveo-
lar and juxtafoveolar CNV is direct laser
photocoagulation. In high myopia a progres-
sive growth of the scar after photocoagulation
has been described, without relation to the
wavelength of the laser, the axial length of the
eye, or to other factors.15 Comparing this it has
been noticed that the growth of the scar
following CNV photocoagulation in ARMD
was 28.7%, while in high myopia it was
109.2%.16

Avila17 aYrms that the results in patients
treated with laser cannot be distinguished from
patients without treatment, finding a drop in
visual acuity in 57% in those treated and in
46% of those not treated. It is diYcult to com-
pare the results of this study with others
carried out, but it is certainly clear that natural
evolution and the results of laser treatment of
the subfoveolar CNV in myopic eyes giving
very poor visual acuity.9

One of the therapeutic alternatives was
surgery to extract the CNV. At the present time
two new treatment possibilities include macu-
lar translocation and photodynamic therapy.

The majority of the reports regarding
submacular surgery are related to the CNV
associated with ARMD or to POHS. Adelberg9

published a paper about the surgical extraction
of CNV in 17 eyes, five of which were highly
myopic. The visual acuity after surgery im-
proved in two of the five eyes, with recurrence
in one.

For Thomas,18 the result in 10 eyes after sur-
gical removal of CNV in myopic patients, is a
lessening of visual acuity, this being 0.2 or
lower in all eyes and with a recurrent CNV in
two of the 10 eyes. In another later paper, of 23
eyes, eight (35%) had a final visual acuity of
20/40 or better, five (22%) between 20/50 and
20/100, and 10 (43%) between 20/200 and
20/400.19 Other authors have described posi-
tive results from surgery with improvement in
45% of eyes and no change in 37%.20

The 22 patients selected for this paper
represent a group of patients with high myopia
who developed CNV as a result of the
degenerative processes associated with their
ocular disease.

We found an improvement of BCVA in nine
(40.9%) of the 22 patients studied. We
observed no variation in seven (31.8%), and a
deterioration in six (27.2%). The diVerence
between the preoperative (0.09) (0.07) and
postoperative (0.12) (0.10) BCVA was not sta-
tistically significant (p=0.03, Student’s t test
paired data).

In our patients the BCVA did not decrease
with time (Table 2), whereas the visual results
obtained after treatment of myopic CNV with
photocoagulation did.15

In four cases the CNV recurred, three cases
developed cataracts requiring surgery and in
one case retinal detachment occurred.

In our series in only one patient was the final
BCVA 0.4, compared with other results. It is
probably due to the average age (60 years) and
the inclusion criterion of waiting for two
consecutive examinations to confirm progres-
sive loss of vision, that may have allowed the
CNV to disrupt the retinal pigmentary epithe-
lium (RPE).

It is not known why in some eyes the visual
prognosis worsens and in others it improves
after surgery, probably being related to the
amount of RPE extracted. Clinical and labora-
tory studies suggest that the integrity of RPE
and the choriocapillaris is the principal factor
which will determine the final prognosis after
submacular surgery.9

In our experience RPE is compromised in
the majority of cases and it is extracted, leaving
in some patients a denuded area of Bruch’s
membrane and a defect in the RPE after
surgery. Laboratory studies confirm that these
denuded areas induce the progressive second-
ary atrophy of the choriocapillaris and external
layers of the retina. These changes have been
investigated in animal research21 and are trans-
ferable to the phenomena that appear after
submacular surgery in our patients.22

In conclusion, and in agreement with our
results and with previous papers,9 18 19 surgical
removal of the CNV in highly myopic patients
stabilises the evolution in some patients

Table 2 Postoperative evolution of best corrected visual acuity

Follow up Average
Standard
deviation Minimum. Maximum No

2 months 0.10 0.09 0.01 0.4 22
8 months 0.11 0.10 0.01 0.4 22
14 months 0.09 0.08 0.01 0.3 20
20 months 0.09 0.07 0.01 0.3 20
26 months 0.1 0.1 0.01 0.3 17
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without inducing a significant improvement in
visual acuity. Randomised, prospective studies
will be required to evaluate the role of surgical
removal of the CNV in highly myopic patients.
Comparison of outcomes with other tech-
niques such as macular translocation and pho-
todynamic therapy will also be required in
order to determine which is the best treatment
for subfoveal CNV in high myopia.
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