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COMPARISON OF THE EFFICACY OF DIODE LASER CYCLOPHOTOCOAGULATION, ALONE ORIN

CONJUNCTION WITH AVASTIN IN THE TREATMENT OF NEOVASCULAR GLAUCOMA
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Purpose: 1o assess the efficacy of Avastin as an adjunct to Diode Laser cyclophotocoagulation in the treat-
ment of Neovascular Glaucoma.

Design: Prospective, comparative interventional case series.

Method: The patients were randomly assigned into two groups: Group A was treated with Diode laser cy-
clophotocoagulation alone (30 laser shots over 270 degrees of the circumference of the limbus). For our study we
used the Iris Diode laser machine, the G-probe and we adjusted the settings for 2500 millisecond duration and
the 3000 milli-joule and reduced the power progressively until just below the energy level that produced a pop,
whereas group B received intravitreal Avastin (One milligram = 0.04 mL of 25 mg/mL) in conjunction with the
Diode Laser. The preoperative Data included Etiology, mean age; follow up period, and a full ophthalmological

examination with emphasis on mean IOP, iris neovascularization, pain and corneal edema.

Results: There was a significant IOP reduction in both groups p < 0,05, also there was significant reduc-
tion of pain in both groups with p = 0.023 and 0,004 respectively, group B showed significant reduction in iris
neovascularization p = 0.001. There were no notable complications in our sample of patients.

Conclusion: Avastin is a useful adjunct in the treatment of Neovascular Glaucoma, the use of which should

be further evaluated.
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INTRODUCTION. Neovascular glaucoma (NVG)
is a form of secondary glaucoma in with pathologic fi-
brovascular tissue grows on the iris and angle structures
including the trabecular meshwork. Contraction of this
leads to progressive angle closure, elevation of intra-
ocular pressure (IOP) eventually leading to a glaucoma
which is poorly responsive to conventional treatment
and as poor visual prognosis [1]. Ischemic retinal disor-
ders are the most prevalent conditions leading to Neo-
vascular Glaucoma, however, other pathophysiologic
mechanisms such as inflammation, retinal detachment,
tumors, and irradiation may also leas to this condition
[2]. Currently, management of NVG is directed toward
the underlying disease process, mostly by some form of
retinal ablation to reduce the neovascular stimuli, and
IOP reduction by means of various forms of medical
and surgical therapy [1, 2]. It is now evident that several
mediators are involved in the process of neovasculariza-
tion, the most important and well studied of which is the
vascular endothelial growth factor type A (VEGF-A)
[1, 3]. Regarding the pivotal role of VEGF-A in ocular
neovascularization, inhibition of this mediator seems to
have a strong biologic basis for treatment of NVG [1, 3].
The aim of this study is to assess the efficacy of Avastin
as an adjunct to Diode Laser cyclophutocoagulation in
the treatment of Neovascular Glaucoma.

PATIENTS AND METHODS. Prospective, compar-
ative interventional case series. Sixteen eyes of sixteen patients
were included in the study. All cases had Neovascular glauco-
ma. The etiology of which is variable, eleven eyes were caused
by proliferative diabetic retinopathy (68.75%), four eyes were
secondary to ischemic central retinal vein occlusion (25%) and

one eye had iris neovascularization secondary to carotid isch-
emia (6.25%). Patients were randomly assigned into either of
2 groups. Group A consists of 6 eyes of six patients (3 males
and 3 females) three eyes were pseudophakic, they underwent
diode laser cyclophotocoagulation. Group B consists of 10 eyes
of 10 patients (6 females and 4 males) five eyes were pseudopha-
kic, underwent diode laser cyclophotocoagulation in conjunction
with intravitreal Bevacizumab (Avastin, Genentech) injection.
Our routine workup involved visual acuity testing, measuring the
IOP, documenting anterior chamber reaction if any. We also ex-
amined the iris under the high magnification of the slitlamp. We
noted the extent of neovascularization as the number of clock
hours involved. If the media clarity allowed; gonioscopy was
performed to assess the state of the angle. Status of the cornea
was documented pre and post operative as regards corneal ede-
ma and presence of bullous keratopathy or presence of corneal
ulcers secondary to ruptured bullae. Fundus examination was
performed to note the cause of neovascularization. All patients
has undergone heavy pan retinal photocoagulation as a primary
management for their retinal condition. The patients were all
seeking a method to relieve their pain. Their pain was assessed
pre and post operative, and it was graded according to the fol-
lowing scoring system (0 = no pain. 1 = mild discomfort and or
foreign body sensation, 2 = pain that is not present all time and
is tolerable and responds to analgesics (NSAID) 3 = severe pain
not responding to analgesics and affecting patients’ sleep).

The operative procedure involved retro-bulbar anesthesia,
draping the patient in an aseptic manner, introduction of an eye
speculum, 30 laser shots over 270 degrees of the circumference
of the limbus. For our study we used the Iris Diode laser ma-
chine, the G-probe and we adjusted the settings for 2500 mil-
lisecond duration and the 3000 milli-joule and reduced the power
progressively until just below the energy level that produced a
pop. We gave an intravenous non steroidal anti inflammatory
(NSAID) to reduce postoperative pain.
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In Group B patients, in whom we were going to inject Be-
vacizumab (Avastin, Genentech) we proceeded as above, then
after applying the laser, we performed a paracentesis with a 27
gauge needle to soften the globe, followed by intravitreal injec-
tion of the Avastin from a site 3.5 millimeter posterior to the lim-
bus. The dose we administered was one milligram of bevacizumab
(0.04 mL of 25 mg/mL).

We used topical Prednisolone acetate, tobramycin combi-
nation eye drops 3 times daily, combined with Atropine sulphate
eye drops 3 times daily.

We examined the patient one day, one week, one month
and 3 and 6 month postoperatively. During each follow up visit
the following was performed; IOP measurement, extent of iris
neovascularization, corneal condition, and assessment of pain
score.

After the cornea cleared we performed gonoiscopy when
possible. All of those patients showed synhecial angle closure.

STATISTICAL ANALYSIS: Data were described as
arithmetic mean = SD or number and percentages when appro-
priate. Comparisons of quantitative variables were done using
(Wilcoxon signed ranks test, Mann Whitney, Student t test, and
paired sample t test). Comparison of categorical variable was
done using the Fisher exact test. All test were two tailed a prob-
ability value (p. value) < 0.05 was considered statistically signifi-
cant. All statistical calculations were done using computer pro-
gram SPSS (Statistical Package for the Social Science: SPSS
Inc, Chicago, IL, USA).

RESULTS: Mean follow-up period for group A in
13. 4 + 1.8 month, and group B is 8.0 + 3.7 months p =
0.001 indicating significant statistical difference. Mean
age for group A is 63.8 & 6.4, and group Bis 49.7 + 14.9
years (p = 0.047) which indicates significant statistical
difference between the two groups. The difference in
age between both groups, is perhaps skewed by the small
sample size and the presence of a single 14 year old Type
I diabetic with renal failure. Mean preoperative IOP in
group A is 57.33 = 3.93 mmHg, group B is 53.0 = 9.14
mmHg. There is no statistical difference between the 2
groups. Mean post-operative IOP in group A is 24.50
+ 2.25 mmHg, group B is 21.9 + 2.64 mmHg. There is
no statistical difference between the 2 groups. However
there was a statistically significant difference between
pre and post operative [OP measurement in both groups
p <0.05.

As regards pain, pain scoring in group A had a
preoperative median of 3 (minimum = 2, maximum =
3) and post operative of 0.5 (minimum = 0, maximum
= 1), this was a significant difference with p = 0.023,
group B had a preoperative median of 3 (minimum =
2, maximum = 3) and post operative of I (minimum =
0, maximum = 2), this was a significant difference with
p = 0.004, however there were no difference between
group A and B as regards the post-operative pain relief
as p > 0.05. Regarding the regression of the iris neoves-
sels, group B showed significant association with the
use of intravitreal injection of Avastin (bevacizumab), p
=0.001. Corneal epithelial edema and bullae improved
in all cases of both groups this may add to the relief
of their ocular discomfort. There were no significant
difference between pre and post operative visual acuity

in either of the two groups or between the two groups
p > 0.05.

No cases were complicated by hyphema or he-
mophthalmia. There were no systemic complications
related to the use of Avastin in our series. All patients
stopped using systemic carbonic anhydrase inhibitors
(CAI). In Group A and B all patient continued on topi-
cal beta blockers, steroids and atropine eye drops.

DISCUSSION. Vascular endothelial growth factor
(VEGF) is recognized to be a key regulator of pathologi-
cal ocular neovascularization. Significantly raised lev-
els of VEGF have been demonstrated in patients with
rubeosis and neovascular glaucoma as well as the other
ocular neovascular diseases [4]. Recently preparations
that inhibit the effects of VEGF have become available.
Bevacizumab (Avastin, Genentech) is a recombinant,
full-length, anti-VEGF monoclonal antibody that binds
to all forms of VEGF-A, is Food and Drug Administra-
tion-approved for the treatment of colorectal cancer
[5]. Recently, several case series have been published
regarding the off-label use of intravitreal bevacizumab
(IVB) for the treatment of cystoid macular edema [6],
neovascular age-related macular degeneration [7, 8],
and two single cases of neovascular glaucoma (NVG) [9,
10]. These studies suggest that IVB effectively reduces
neovascular activity and vascular permeability in ocular
tissues.

The mechanism by which IOP may be reduced by
bevacizumab or any other anti-VEGF-A agent is a mat-
ter of speculation. In eyes with partially open drainage
angles one may explain this effect by improvement in fil-
tration; however, in eyes with extensive peripheral anteri-
or synechiae formation this pressure reducing effect may
be more difficult to explain. One possibility includes a
reversible anatomic closure in angles not yet completely
and permanently compromised by the abnormal tissue;
with regression of the neovascular membrane the angle
may be partially relieved from the pretrabecular obstruc-
tion. On the other hand, what we observe and report as
«synechial closure» may be a gross view of the drainage
angle; functional trabecular tissue may exist at a micro-
scopic level the performance of which improves after re-
gression of new vessels [11]. Safety remains an important
consideration in the use of VEGF inhibitors. Although
VEGTF plays a role in pathological neovascularization, it
is also involved in a number of homeostatic mechanisms
including normal wound healing [12]. In a study by Chi-
lov et al. [13] one of their patients developed infectious
keratitis 2 weeks after administration of bevacizumab.
Although his compromised cornea placed him at an
increased risk of infection, potential interference with
the neurotrophic actions of VEGF and inhibition of its
wound healing role may have been a contributory factor
[14]. Breakdown of the blood ocular barrier is common
in the ocular neovascular diseases. Animal studies have
demonstrated the intravitreal administration of VEGF
inhibitors results in systemic exposure [12]. Systemic
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administration of bevacizumab has been associated with
an excess of thromboembolic arterial events [15]. The
largest study of intravitreal bevacizumab (266 eyes), for
age-related macular degeneration, which was prospec-
tive but non-randomized, did not demonstrate an excess
of arterial thromboembolic events at 3 months [16].

Anti-VEGF agents might be particularly suited to
the management of neovascular glaucoma. Given the
rapid reported resolution of the iris neovascularization,
a single administration in conjunction with retinal ab-
lative procedures may be sufficient. Fewer administra-
tions might be anticipated to correlate with less poten-
tial for adverse outcomes, as opposed to neovascular
age-related macular degeneration where more frequent
administrations may be required. For the purposes of
neovascular glaucoma where the role of the anti-VEGF
agent is an a temporizing measure, to cause regression
and prevent angle closure, the longer half life of bevaci-
zumab, as compared with ranibizumab, may prove ben-
eficial [13].

In our series, although we could not show a statis-
tical difference in the IOP reduction between the two
groups, there was a statistical difference in the regression
of the iris neovascularization, denoting a possibility of
a more stable long term control of the IOP in patients
treated with Avastin. Although there is a theoretical ad-
vantage for the use of Avastin, this was not evident in our
series, perhaps due to the fact that our sample of patients
included end stage pathology with established angle clo-
sure. However, we would expect that should the injection
have been carried at an earlier stage, prior to the synchial
angle closure set in, there would have been a window of
opportunity for the effect of the Avastin.
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CPABHEHUE DOOEKTUBHOCTU JIABEPHOU LIMKJIIO®OTOKOATYJIALIMU B COYETAHUU C
ABACTHWHOM B JIEYUEHUUW HEOBACKVJISIPHO! INIAYKOMBbI

Axmen M. Dmapax, Moctagda A. Dnb-Xens, Moxxamen A. Haccabanna,
Xesa A. Onb [ynau, Moxammen A. @akepu

CraTbs1 TOCBSILIEHA JIEYSHUIO O0TbHBIX HEOBACKYJISIDHOM IJTayKOMOM.
IIpoaHanu3upoBaHbl pe3yJIbTaThl JeueHus 16 60abHbIX (16 T71a3). [TarmenTam rpyniibl A (6 yenoBek, 6 ria3)

ITPOBCACHA Jla3€pHad HHK)TOQ)OTOKO&FYJTHHI/IH.

IMauuenTs! rpynnel b (10 yenosek, 10 ria3) B JonojaHeHWE K 3TOMY MoOJydyaay Mperapar ABacTUH B BUIE

MHTPpaBUTPCATbHBIX UHBEKIIMN.

PesynbraToM JieueHUs B 00eMX TPpyITax OOJBHBIX SIBUJIOCH 3HAYUTEITLHOE CHIDKEHWE YPOBHS BHYTPUIJIA3HOTO
nasieHus (p < 0,05) u cHuxeHue 6oieBbix owyiieHuin (p = 0,023 u 0,004 — cooTBeTcTBeHHO). OMHAKO Y MaL-
€HTOB Ipyniiel b HabMI0MATOCh TaKKe 3HAYUTEIEHOE YMEHBIIEHUE CTEIIEHN HEOBaCKYJISIpM3alliy B pagyxkKe (p =

0,001). OcnoxHeHUIt JeyeHUsT HE OTMEYEHO.

———
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YJIbTPACOHOIMPA®UYECKNI KOHTPOJ1b MOJIOXXEHUS MNTAYKOMHOIO
KJIANAHHOIO OPEHAXA
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Kadeapa odpransmMonorum XapbkoBCKOro HaUMOHaNbHOro MegULMHCKOrO YHUBEpCUTETA

Moxcausocmi yavmpaconoepaghiunoeo ma 6ioMiKPOCKORIUHO20 OOCAIONCEHHS NONOINCEHHS 2AAYKOMHO-
20 KAQnawHo20 OpeHaxcy eusyaiucs Ha 8 oyax (8 nayicumis) nicas imnaaumayii KAanaua 3a 0ONOMo200
anapamy «Vu Max II» (Sonomed). IlokazaHo, wo 3acmocygants yabmpasgykogoi biomikpockonii 003eonse
B8CMAHOBUMU NOAOICEHHS CUNIKOHOB0T MPYOKU Ni0 CKAePANbHUM KAanmem ma y nepeoHiil kamepi, a maxoic
diaenocmyeamu nopyuienHs ii no3uyii Hagimo 8 ymosax HedocmamHvoi NPo30pocmi pozieku ma cyoumu npo

«eepmemu4Hicmo» ii imnaanmayii  nepednio Kamepy.

IIposedenns ynompaconoepaii 6 pexcumi B-cxanysanns 0036045€ makodic 6CMaHo8umu RpU4UKHYU No-
DYULEHHSL NOAONCEHHS IMIAGHMAMY, W0 CAPUSE BU3HAYEHHIO MAKMUKU AIKY8AHHA ma 3anobieae po3eumky

MANCKUX yCK/ZaaHeHb.

KoioueBbie clioBa: T1aykoMa, KJIarlaHHBIN ApeHaX, yiasTpacoHorpadus.

KimouoBi cj10Ba: rimaykoma, KIIanaHHWI IpeHaX, YIBTPpacOHOrpdis.

MMnnaHTallMOHHAs XUPYpPrusl TJIayKOMbI 32 CBOIO
MOYTU TOJYBEKOBYIO MCTOPHUIO TpoOlLia MyTh OT BBE-
NIeHUs1 B TIEPEOHIO KaMepy KaIlWJUISIpHOW TpyOKu
Epstein E. [15] mo co3manus KiranmaHHBIX ApeHaxeit 8,
18], omHAKO BOIIPOCH! TIPEAYIIPEKICHUS BO3MOXHBIX
OCJIOKHEHHI OCTalOTCSI OYeHBb aKTyaJIbHBIMU U Ha ce-
TOOHSIIITHUM IeHb [1].

OcJIOXXKHeHMsI, BO3HUKAIOIIWE Y TAlMCHTOB
nocje MMIUIAHTALMM TJayKOMHBIX IPEHaXXKHbBIX YCT-
POIMCTB, MOXHO YCJIOBHO pa3fe/IMTh Ha ABe TPymIiel. K
MEPBOI CeAYET OTHECTU OCJIIOXHEHMSI, OTHOCUTEJb-
HO «CIeINMDUICCKHE» TSI UMIUIAHTAIIUK IpeHAXKEH,
KO BTOpPOM — 0OIIMe MJIsT BCeX aHTUTJIayKOMAaTO3HBIX
onepauui.

Haubosiee yacTbIMU OCJIOKHEHUSIMM MMILIAHTa-
LIMOHHON XUPYPTUU TJIAYyKOMBI SIBJISIIOTCSI TUIIOTOHMS

[5, 8, 13, 14, 17], uunmnoxoprongaabHast OTCIoMKa |5,
8, 13, 17], rucbema [5], mporpeccupoBaHie KaTapaKThl
[5], a TakXe OCIOXHEHUS, MPUBOISIINE K «OTKa3y» B
paboTe IPeHaXXHOTO YCTpoiicTBa — (hOPMUPOBAHUE
¢$ubpo3HOI Karcyiasl BOKPYT apeHaxa [5, 8, 17, 22],
0JIOKaga MM 3aKyIopKa CHIIMKOHOBOI Tpyokw |5, 8].
K 3HaunTeIEHO MEHEE YaCTBIM, HO OYCHB TPO3HBIM, 3a-
YaCTYIO TPEOYIOIINM ITOBTOPHEIX BMEIIATEIBCTB, OTHO-
CSITCSI TAKHE OCTIOXKHEHMS, KaK KOHTAaKT CUJIMKOHOBOM
TpyOKM ¢ poroBuiieii [8, 17], cMeleHne TpeHAXKHOTO
ycTpoiictBa [6, 17], BocnanuTeabHble U MHPEKIUOH-
HBIE OCJIOXHEHUS [4, 12].
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