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We wanted to examine which of two panretinal photocoagulation (PRP)

peripheral panretinal photocoagulation PPRP), causes less decline of visual

acuity (VA) due to macular edema (ME) in patients with proliferative diabetic reti-
nopathy (PRD). This clinical study includes 180 eyes with PDR with initial papillar
neovascularization. The patients were divided into two groups according the RP.
PPRP and CPRP showed the decline of VA in all patients, more pronounced in the
CPRP group after one week. After three and six months, with CPRP and PPRP the
values of VA was stabilized. The result suggests that eyes with PDR and starting
epipapillar neovascularisation should be treated with PPRP with priority given to
CPRP because it caused better VA. Key words: Techniques, panretinal photocoagulation,

visual acuity, macular edema.
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1. INTRODUCTION

The data in world literature con-
firms that diabetic retinopathy (DR) is
the most common cause of blindness
in developed countries (1). Proliferative
diabetic retinopathy (PDR) is associated
with Macular Edema (ME) (2, 3, 4), with
relatively good Visual Acuity (VA) (4, 5,
6). Argon laser panretinal photocoagu-
lation (PRP) is the most used efficacious
method for the PDR (7, 8, 9). The mode
of action of PRP is probably the destruc-
tion of ischemic retina and the increas-
ing of retinal oxygenation with a new

choriretinal vascular shunt created in
the laser’s scors, the elimination of pe-
ripheral retina, metabolic and haemodi-
namic parameters are increased conse-
quently (9, 10, 11).

Despite the panretinal photocoagu-
lation (PRP) benefits, the therapy proce-
dure has some harmful side-effects and
complications, among then the most
significant producing of ME (12, 13, 14,
15, 16, 17, 19), which leads to temporal
or permanent VA decline (7, 8, 9, 16, 18,
19, 20, 21, 22, 23, 24).
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2. AIM

The aim of this study is to compare
the techniques of PRP in treatment of
PDR and to compare which technique
has fewer complications on ME and VA.
The aim is to show which technique of
panretinal photocoagulation is more
effective and has fewer complications
in in the decline of visual acuity.

3. PATIENTS AND METHODS
All patients in this study had dia-
betes and came to observation in the
surgery for retinal diseases at the Eye
Clinic, Clinical Hospital Split. One
hundred and thirty type 1 diabetic pa-
tients with PDR and incipient papillary
neovascularization (papillary neovas-
culates or within 1 papillary diameter
from papillae), which is a high risk in-
dicator for serious sight loss, were en-
rolled in this clinical prospective study.
We used a blue-green argon laser and
wide-angle Mainster’s WF panfundo-
scope (that way spots were magnified
by 200 p), so 650 applied spots are equal
as 900 spots applied using Goldmann’s
contact corneal lens, which is the top
recommended laser therapy in one ses-
sion. Panretinal (mild scatter) photo-
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coagulation was performed in two dif-
ferent ways. Central Classical panreti-
nal photocoagulation (CPRP) was per-
formed with “mild-scatter” technique
number 650 spots with 500y, exposi-
tion 0.5 second, 2 optic disc diameter
from macula to pre-equatorial (15° to
80°). With the peripheral panretinal
photocoagulation (PPRP) technique,
650 spots, 500y in diameter, exposition
0.5 second, 5 optic disc diameter from
the centre of the macula (40°-105°) was
performed. The patients were divided
into two groups according to the type
of laser treatment. The first group of 65
patients (87 eyes) was treated by PPRP,
and the other group of 65 patients (93
eyes) CPRP. Fundus was examined by
direct and indirect ophthalmoscopy,
and the eventual presence of macu-
lar edema was examined with central
part of Goldmann’s contact corneal
lens. VA assessment was done in reg-
ular time intervals; before treatment,
one week, 3 months, and 6 months af-
ter laser therapy.

The mean age in the group of pa-
tients treated with PPRP was 37.7 years
(SD £12.4), range 20-69 years (Table 1).
The mean age of patients treated with
CPRP was 41.6 years (SD +

(53.8%), and more women
in PPRP group, exactly 34
(52.3%). The difference be-
tween these two groups was
not statistically significant
(p=0.29).

ME was found in 45
(48.4%) eyes before being
treated with CPRP, in 46

Age Duration of illness treatment
X+ SD range X+ SD range
CPRP 41.6x14.5  18-66 18.1+5.24* 10-31
PPRP 37.7£12.4  20-69 16.3+£5.23* 9-28

Table 1. Age patients and diabetes mellitus duration in years
before treated with CPRP and PPRP. *P = 0.06, CPRP, classical
panretinal photocoagulation, PPRP, peripheral panretinal
photocoagulation

(52.9%) eyes being treated Treatment Men ‘Women Total
with PPRP. (Table 3) — —
VA before treatment for %" BB 0 82 6 %0
both groups was 0.2-1.0.In e 31 477 # 523 65 50
patients treated with CPRP,
Total 66 50.7 64 492 130 100

VA was 0.2-0,6 in 52(56%)
eyes, and 0.7-1.0 in 41(44%)
eyes. In patients treated
with PPRP, VA was 0.2-0.6
in 47(54%) eyes, and 0.7-1.0

Table 2. Patients by gender. P = 0.29, CPRP, classical panretinal
photocoagulation, PPRP, peripheral panretinal photocoagulation

Macula edema before treatment

in 40(46%) eyes. treatment  number N N

Statistical analysis of oyes
obtained results was per- CPRP 93 45 484 48 5L6
PPRP 87 46 529 41 47.1

formed on the computer
program Statistica for Win-
dows v 5.0 (StatSoft, Inc
1995), by calculating x> and
t-test. The significant dif-
ference was understood if
p > 0.05.

Table 3. Macular edema before treatment with CPRP and
PPRP. x2 = 0.2 P = 0.5447 CPRP, classical panretinal
photocoagulation PPRP, peripheral panretinal photocoagulation

4. RESULTS

The statistically significant differ-
ence in the number of eyes with ME

Treatment

Number

between each therapy after 1week, 3

. Existing macular edema after treatment
14'5) The YoungeSt Patlent eyes 1 week 3 months 6 months
was 18, and the oldest 66 S N % N % %
years Old (Table 1)' CPRP 93 48 51.6 18 19.4
The duration of diabetes o . b s 03
before treatment amounted _ |
P (y-test) 0.010 0.389 0.166

to between 9-31 years. The

and 6 months are presented on Table
183 4. After 1 week, ME is 1.6 more in the
group treated with CPRP in relation to
the group treated with PPRP. This dif-
ference in ME is statistically signifi-

mean value of diabetes du-
ration for PPRP group was
16.3+5.23 years. The short-
est duration of diabetes was
9 years, and the longest 28

Table 4. Macular edema in eyes treated with CPRP
and PPRP. CPRP, classical panretinal photocoagulation,
PPRP, peripheral panretinal photocoagulation

cant ( p=0.010 ). After 3 and 6 months,
treatment with CPRP and PPRP there
differens are not statistically signifi-
cant (there was no statistically signifi-
cant difference between treatment with

years. The mean value of di-
abetes duration before treat-

X+£SD(range)

Mean visual acuity

CPRP and PPRP) p=0.389; p=0.166.
The mean VA before treatment in
the PPRP group after international op-

ment in CPRP group was

Treatment Before After After After .
18.1+5.24 years. The short- therapy 1. weak 3 months 6 months totipes was 0.72+0.22, and for the CPRP
est period of illness was 10 group it was 0.75+0.22 and these values
years, and the longest 31 CPrp 0752022 0.002029 0.69:027  0.70.26 were statistically different (p=0.0249)
years. There was no statis- o o o o Table 5. VA worsened a weak later af-
tically significant difference  ppp 0724022 0.67£0.21 0734022 0712026 ter the therapy, the mean value for the
between diabetes duration 0.3-1.0 0.1-1.0 0.2-1.0 0.2-1.0 CPRP group was 0.60+0.29, and for the
in the two groups (p=0.06), PPRP group it was 0.67+0.21. There was

P(-tes)  0.025 0.081 0.749 0.71

Table 1.

In total there was 66
(50.8%) men and 64 (49.2%)
women, Table 2. There
were some more men in
the CPRP group, exactly 35
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Table 5. Mean visual acuity before and after PPRP and CPRP
treatment. CPRP, classical panretinal photocoagulation, PPRP,
peripheral panretinal photocoagulation
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no statistically significant difference
(p=0.081). Mean VA after 3 months
was still worsening, and for the PPRP
group amounted to 0.73+0.22 and for
the CPRP group 0.69+0,27, and there
was no statistically significant differ-
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ence (p=0.749). Mean VA in the PPRP
group, six months after laser therapy,
amounted to 0.71+0.26, and was higher
than in CPRP group which amounted to
0.7+0.26. Even though the values were
different, there was no statistically sig-
nificant difference (p=0.71).

5. DISCUSSION

Laser therapy is successful in tre-
atment of DR, which was confirmed
by several large randomized studies (7,
8). PRP is used as treatment of PDR. In
despite of PRP advantages, the thera-
peutical procedure can have harmful
side effects and complications, among
which the most important is the cre-
ation and exacerbation of ME, which
leads to transient or permanent loss
of VA(16-24). Several days after tre-
atment with PPRP and CPRP, ME is
worsening, but 1,6 more than CPRP. Af-
ter three and six months ME was less
pronounced in patients treated with
PPRP. Blankenship (25) finds differ-
ent values, especially the worsening of
ME with CPRP treatment of 18%, ame-
liorated 19% with PPRP. These differ-
ences can be explained by the different
mode of treatment solely. Some authors
find lessening of ME in 8-46% patients
(26-30). These differences are probably
caused by different selection of patients,
status of DR, age and different mode of
treatment. Our results show worsening
of VA after 6 months of 2% (from 0.72
to 0.71) in the PPRP group, and of 6%
(0,75-0,71) in CPRP group. Even though
there is a slight difference between the
two study groups, there was no statis-
tically significant difference. One large
multicentric prospective randomized
study ETDRS (8) brought VA results 5
years after PRP therapy and they have
reported VA worsening of 2.5% for early
therapy and 3.7% for postponed PRP.
Striga et al. found worsening of VA af-
ter PRP that amounted to two or more
rows of Snellens optotipe (18). Blan-
kenship (25) found worsening of two or
more rows, 24% after CPRP and 8% after
PPRP, and McDonald (20) found wors-
ening of 25% after PRP. Other groups
of authors found bettering of VA from
8% to 89% depending on results evalu-
ation (31-36). Their results are hardly
comparable with the present study be-
cause they treated patients with differ-

ent DR grade (16, 36, 37,38), and they
did not use the same laser techniques
(16, 28), more laser treatment (25, 29,
30, 32, 35, 36, 38) with larger groups of
patients (16, 22, 24, 30, 32).

Although, at the beginning of the
present study, the stadium of PDR in
both study groups was similar in clini-
cal and functional ways, we can deduce
that the result differences are exclu-
sively due to PRP technique. On the ba-
sis of these results, it can be stated that
eyes with PDR and recent epipapillary
neovascularizations treated with PPRP
develop immediately after treatment
less therapy induced ME and better VA.

6. CONCLUSIONS

VA was deteriorated one week after
treatment with CPRP and PPRP due to
preexisting or macular edema worsen-
ing. After 3-6 months of beginning of
treatment, ME and VA was not changed
significantly. VA was slightly better in
patients treated with PPRP. Based on
our results it can be concluded that eyes
with PDR and epipapillary neovascular-
izations can be treated by modified PRP
(PPRP), and that it should have priority
to classical PRP (CPRP), because PPRP
causes less ME and less VA loss.
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