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Clinical observation of the efficacy of Bevacizumab combined
with argon green laser in treating fundus macular edema
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Abstract. We studied the clinical efficacy of Bevacizumab
combined with argon green laser in treating fundus macular
edema. From May 2009 to April 2013, 78 patients seeking
treatment for macular edema in the First Affiliated Hospital
of Nanchang University were enrolled in this study. Patients
were randomly divided into two groups: i) The experi-
mental group (n=39) and the control group (n=39). Patients
in the experimental group were treated with Bevacizumab
(Avastin®) combined with argon green laser, and those in the
control group were treated exclusively with argon green laser.
Therapeutic effects were compared, and postoperative adverse
reactions caused by both treatment methods were compared.
Our results showed that, after treatment, the macular foveal
thickness was reduced noticeably in both groups, while the
therapeutic effect of combined treatment was more prominent.
Patients in the experimental group gained the best-corrected
visual acuity after one month of treatment, while patients in
the control group achieved that after three months of treat-
ment. We concluded that the use of Avastin® combined with
argon green laser was safe and effective. Visual acuity was
improved obviously with minimum adverse reactions.
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Introduction

Macula flava is the most sensitive spot on the retina. The
macular edema is an inflammatory reaction of the macula
falva, which is caused by fluid infiltration and can lead to
a severe reduction in the visual acuity (1). The macular
edema is the ocular manifestation of conditions such as
central retinal vein occlusion, diabetic retinopathy and
uveitis (2). Currently, the treatment of the macular edema is
focused on pathogeny correction and symptomatic treatment.
IgGl1 antibody can attach to vascular endothelial growth
factor (VEGF) and block its biological activity. This way
it can inhibit blood vessel growth, which has a prominent
effect on treating macula edema caused by diabetes (3).
Bevacizumab (Avastin®) is a recombinant humanized mono-
clonal antibody that plays a significant role in the targeted
therapy in rectal cancer (4).

With the development of the fundus laser photocoagula-
tion treatment, more and more fundus diseases are being
cured fundamentally. Among these therapies, argon green
laser can make accretion of the retina scar through sealing the
leaky microvascular artery, thus promotes the regeneration of
the retina pigment epithelium and rebuilds the blood-retina
barrier, which accelerates the absorption of the edema (5).
We employed Avastin® combined with argon green laser in
treating macular edema and achieved satisfactory results.

Materials and methods

Group criteria. Inclusion criteria: Patients diagnosed
with fundus macular edema by slit lamp, 90D preset lens,
three-mirror contact lens, indirect ophthalmoscope, intra-
ocular tension, and OCT examination.

Exclusion criteria: i) Patients without macular edema;
ii) patients with cataract; iii) patients allergic to Avastin®;
iv) patients who refused to sign informed consent papers;
v) patients who were treated with surgery or medicine; and
vi) patients with mental or nervous system diseases.

Clinical information. From May 2009 to April 2013,
78 patients seeking treatment for macular edema in the First
Affiliated Hospital of Nanchang University were enrolled in
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Table I. Comparisons on basic information of patients with macula rhegmatogenous retinal detachment.

Groups Case Age (years) Course of disease (years) logMAR-BCVA Visual acuity (*)
Experimental 39 48.8+2.3 1.6+0.75 1.42+0.67 0.01+0.011
Control 39 43.6x1.1 1.8+0.83 1.51+£0.87 0.01+0.012
F-value - 0.37 0.78 0.28 0.07
P-value - >0.05 >0.05 >0.05 >0.05

Table II. Central foveal thickness of the macular lutea before and after treatment.

Before 1 day after 1 month after 3 months after 6 months after
Groups Case surgery (um) surgery surgery surgery surgery
Experimental 39 3873122 382.3+9.7 335.4+28.7* 267.8+18.4° 234.449.8
Control 39 389.2+10.7 386.5+7.2 354.8+12.5¢ 292.4+13.6° 278.5+10.4
T-value - 043 0.46 12.7 28.6 314
P-value - 0.17 0.57 0.011 0.014 0.015

“Compared to the value before surgery, the differences were statistically significant, P<0.05. *Compared to the value 1 month after surgery, the

differences were statistically significant, P<0.05.

this study. There were 28 males and 50 females with average
age of 46.6+7.5 years. The courses of the disease ranged
from 6 months to 3.8 years (average, 1.52+0.73 years), and
the medium course was 1.3 years. Patients were divided into
two groups on random control principle (Table I). Information
such as age, disease course, visual acuity in two groups had
no statistical differences (P>0.05). This study was approved
by the Ethics Committee in the First Affiliated Hospital of
Nanchang University, and the patients or their families signed
the written informed consent papers.

Examination methods

Intracavitary injection of Avastin® into vitreous chamber (6).
Before surgery, we applied tropicamide (Yangze Pharma,
Taizhou, China) to dilate the pupil. Patients were draped and
sterilized, conjunctival sac was flushed, and surface anesthesia
with Alcaine (Yangze Pharma) was conducted. The anterior
chamber was punctured under the conducted. The anterior
chamber was punctured under the slit lamp microscope (Mule
Co., Hangzhou, China), and 0.1 ml of anterior aqueous fluid
was collected. We vertically punctured the bulbar conjunctiva
and sclera from the spot 3.5 mm behind the corneal limbus
under the temple. We reached the posterior segment of the
vitreous chamber and slowly injected the Avastin® solution into
the chamber at the rate of 0.1 ml/min (total volume, 0.05 ml).
Needle hole was gently pressed the with wet cotton bud after
injection for 1 to 2 min, and intraocular tension was then
examined. If the intraocular tension was not high, we applied
tobramycin eye ointment.

Argon green laser therapy (7). Tropicamide was applied to
dilate the pupil and local leaky spot was sealed using photoco-
agulation (distance from the central fovea was 500 gm-1 mm,
diameter of the light spot was 50-100 y#m, exposure time was
set at 0.1 sec, the energy was 75-100 mW, and reaction was
class I of spot size effect classification). Visual acuity was

re-examined at 1, 3, 6 and 12 months after surgery and the
fundus fluorescein angiography examined 3 months after
surgery.

90D preset lens examination (8). During the examination,
patients kept the same position and posture with the slit lamp.
Tropicamide was applied and the preset lens was placed, while
the light angle and the microscope was adjusted. The focus
point was regulated until the vitreous body and the position of
fundus lesion could be seen clearly.

Intraocular tension examination (9). Intraocular exami-
nation with non-contact ophthalmotonometer (NT-2000;
Siou Co., Shanghai, China) was conducted. Patient's posture
was adjusted before the examination, and submaxilla was
placed on the bracket of the examination machine properly.
Both eyes look forward at the same time. Eyes were opened
to a certain degree and were made to stare at the indication
point of the machine. The non-contact ophthalmotonometer
was used for examination with airflow. Eyes were enjoined to
avoid blinking while the examiner regulated the controlling
lever to focus. When regulation was completed, intraocular
tension was examined, and the average value was recorded
after 3 successive examinations.

Statistical analysis. All quantitative data were expressed as
mean + standard deviation. Comparison between groups was
done using Student's t-test. Percentage (%) was used to express
the enumeration data and Chi-square test was used for data
analysis. A P-value of <0.05 was considered to indicate a
statistically significant difference.

Results

Central foveal thickness of the macular lutea before and
after treatment. We compared the central foveal thickness of
the macular lutea in both groups before and after treatment.
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Table III. Comparison of the logMAR-BCVA in both groups.
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Before 1 day after 1 month after 3 months after 6 months after
Groups Case surgery surgery surgery surgery surgery
Experimental 39 1.25+£0.67 1.23+£0.71 1.48+0.82* 1.49+0.95 1.49+0.72
Control 39 1.22+0.87 1.22+0.69 1.29+£0.55 1.22+0.28 1.310.21°
T-value - 0.68 0.38 12.64 18.23 0.37
P-value - >0.05 0.77 0018 0.021 0.26

*Compared to the value before surgery, the differences were statistically significant, P<0.05. "Compared to the value before surgery, the differ-

ences were statistically significant, P<0.05.

Table IV. Time before reaching the best-corrected visual acuity
(day).

Time taken to reach the

Groups Case best-corrected visual acuity
Experimental 39 29.7+£7.8

Control 39 172.6+12.4
T-value - 493

P-value - <0.001

Table V. Comparison of the therapeutic effects.

Rate of
Groups Case Effective Ineffective effectiveness
Experimental 39 37 2 0.95
Control 39 32 7 0.82
P-value - 0.48 0.27

Results indicated that the macular central foveal thickness in
both groups reduced significantly after treatment, while the
therapeutic effect of the group with combined treatment was
more prominent. Differences were statistically significant
(P<0.05) (Table II).

Best-corrected visual acuity. Patients in the combined treat-
ment group achieved the best-corrected visual acuity one
month after treatment, while patients in the green laser group
achieved the best-corrected visual acuity three months after
treatment. Differences were statistically significant (P<0.05).
However, after 6 months, the differences in visual acuity in both
groups were not statistically significant (P>0.05) (Table III
and Fig. 1).

The average time to reach the best-corrected visual acuity
in the experimental group was 29.7+7.8 days while this time
in the control group was 172.6+12.4 days. Differences were
statistically significant (P<0.05) (Table IV and Fig. 2).

Therapeutic effect. Therapeutic effects of two methods were
compared one year after treatment, and no statistically signifi-
cant difference was detected (P>0.05) (Table V).
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Figure 1. The logMAR-BCVA after treatment increased in both groups,
while the increase of the visual acuity in the experimental group during the
period of 1 day to 1 month after surgery was prominently higher than that
of the control group. The differences were statistically significant (P<0.05).
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Figure 2. Comparison was made on the average time to reach the best-cor-
rected visual acuity between two groups. The results indicated that the time
to reach the best-corrected visual acuity for the patients in the experimental
group was 29.7+7.8 days, while that in the control group was 172.6+12 .4 days.
The differences were statistically significant (P<0.001).

Complications after treatment. In the experimental group, we
had no patient suffering from increased intraocular tension
and no macular edema recurrence. We only observed 2 cases
of visual acuity reduction in the experimental group. In the
control group, we observed 2 cases of recurrence, 3 cases
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Recurrence of

Increase of Deceases of Incidence of

Groups Case macular edema intraocular tension visual acuity complications
Experimental 39 0 0 2 0.05
Control 39 2 3 2 0.18
P-value - 0.27 0.33

of increased intraocular tension and 2 cases of visual acuity
reduction. The incidence of postoperative complications in
the two groups were compared, and the differences were not
statistically significant (P>0.05) (Table VI).

Discussion

Fundus macular edema is a condition that usually occur in
medium stage of diabetes (1). Fundus macular edema has a
complicated pathogeny and can be the ocular manifestation
of multiple ocular diseases, including central retinal vein
occlusion, diabetic retinopathy and uveitis. It is usually caused
by diseases such as diabetes, retinal vein occlusion and uveitis.
Fundus macular edema is considered an important cause of
visual acuity reduction in elderly patients (2).

We know that an increase in VEGF level can promote the
vitreous cell proliferation, optic nerve swelling and mottling
bleeding, which finally lead to reduction of visual acuity (10).
Therefore, if we find a way to decrease VEGF level in the
vitreous chamber we can reduce the risk of fundus macular
edema (11). In this study the recombinant humanized mono-
clonal antibody-Avastin® (Bevacizumab) was used to attach to
VEGF in the vitreous chamber and block its biological activity.
This method can be considered a targeted therapy (2,9). In
the past, Avastin® was also used in the targeted therapy and
produced satisfactory results in treating mammary cancer,
rectal cancer and liver cancer (12).

To treat fundus macular edema, we injected Avastin® into
the vitreous chamber under local anesthesia, and demonstrated
that Avastin® had an excellent effect in improving angiogenesis.
However, its effect on the oxygen supplement on proliferated
vessel and the choroid blood circulation was not ideal, and the
visual acuity recovered slowly after treatment with Avastin®.

Patients in our experimental group received Avastin® to
stop neovascularization, and were treated with argon green
laser to seal off the leaky microvascular artery. Thus we
promoted the regeneration of the retina pigment epithelium and
the rebuilding of the blood-retina barrier, and also accelerated
the absorption of the edema. We treated the macular edema
using two approaches and established good therapeutic effect.
We achieved excellent results in improving patients' visual
acuity. Results indicated that the macular foveal thickness in
patients in the experimental group was obviously decreased
after this treatment, and the decrease was more significant
compared with that in the control group. Patients in the experi-
mental group achieved the best-corrected visual acuity after
one-month, while the patients in the control group achieve that
after three months. When the postoperative adverse reactions
(in the ocular region and whole body) were compared, no

statistically significant differences were observed between the
two groups.

Romero-Aroca et al treated macular edema caused by
diabetes using laser and reported good outcome (1). However,
the argon green laser cannot effectively reduce angiogenesis,
therefore the probability of recurrences is fairly high.

Nevertheless, Avastin® therapy priority still needs further
exploration with clinical and animal experiments. Also,
financial aspect of these two methods for patients with limited
financial resources should be studied in future. We concluded
that treatment of fundus macular edema with Avastin®
combined with argon green laser is safe and effective. This
method obviously improved the visual acuity with relatively
low adverse reactions.
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