|

ORIGINAL RESEARCHES / OPUTMHAJIbHBIE CTATbU nl

https://doi.org/10.17816/0OV12219-24

“ANTI-GLAUCOMA IMPLANT A3”: SURGICAL TECHNIQUE AND THE LONG TERM
FOLLOW-UP RESULTS

© M.K. Grineva, S.Yu. Astakhov
Pavlov First Saint Petersburg State Medical University, Saint Petersburg, Russia

For citation: Grineva MK, Astakhov SYu. “Anti-Glaucoma Implant A3”: surgical technique and the long term follow-up results.
Ophthalmology Journal. 2019;12(2):19-24. https://doi.org/10.17816/0V12219-24

Received: 11.03.2019 Revised: 10.04.2019 Accepted: 21.05.2019

<> The goal of our work was to study the safety profile and effectiveness of a domestically manufactured
shunting device for the treatment of advanced stage primary open-angle glaucoma. This article describes
the surgical technique of “Anti-Glaucoma Implant A3” implantation, as well as long term follow-up re-
sults obtained from 19 patients (20 eyes). Materials and methods. The devices were implanted in 19 pa-
tients (20 eyes) with advanced stage primary open-angle glaucoma. The diagnosis was made based on
collected medical history, results of objective and instrumental test findings. All patients included in the
study underwent a standard ophthalmologic examination, including: automatic refractometry, best-corrected
visual acuity (BCVA) assessment, automated static perimetry, biomicroscopy of the anterior segment, indi-
rect ophthalmoscopy with an aspheric lens, gonioscopy. Optical coherence tomography (OCT) was used to
assess retinal nerve fiber layer (RNFL) thickness. Conclusion. Intraocular pressure (IOP) lowering surgical
procedures using an anti-glaucoma shunting device are non-inferior by their effectiveness to trabeculectomy,
and have lower complication rate.

<> Keywords: glaucoma; drainage; ophthalmic surgery; intraocular pressure; surgical treatment; intraocular pres-
sure lowering surgical procedures; shunting devices.
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<> Leavro naueit paboThbl ObILIO H3ydyeHHe MPOdU/IsT 6e30MaCHOCTH U 3PPEKTUBHOCTH IYHTHPYIOLIErO
yCTpPOHCTBA OTEUECTBEHHOr0 MPOU3BOJCTBA B JIEUeHUH JaJieKo3alle/lieid CTaJul MepBUUHON OTKPBITO-
YTOJIbHOW TJlayKoMbl. B cTaThe npuBejieHa XUpypruueckasi TEXHHKA UMIJaHTalUKl yeTpoiicTBa «MmnyanT
aHTUrIayKOMHbIH A3», a TakKe oTaa/éHHble Pe3yJibTaThl, MOJyUeHHble B X0/le HaOJa10/leHus 3a 19 naiyen-
tamu (20 rnas). Mamepuanaot u memodst. YcTpoicTBa OblM UMIIaHTHpOBaHbl 19 nauuentam (20 rias)
C JaJjiekosallle/illiell cTajiuedl OTKPbITOYroJbHOH TayKoMbl. J{MarHo3 mocTaBJieH Ha OCHOBAHWH JaHHbBIX
aHaMHe3a, pe3yJbTaToB 00bEKTUBHBIX U HHCTPYMEHTaJIbHbIX 00CJ/IeloBaHUI. BeceM nanueHTaM npoBouJIH
CTaHaapTHOe odTasbMoJiornueckoe obcJjie/loBaHKe, BKJOUaIlee: aBTopedpakTOMETPHIO, BU3OMETPHIO,
CTATUCTHUYECKYIO KOMIBIOTEPHYIO TEPUMETPHIO, GMOMUKPOCKOMHIO MEPEHEro oTpeska riaasHoro s16/0Ka,
o TasbMOCKOMHIO ¢ achepuiecKoil JUH30H, FTOHHOCKOMHIO. JJ15 OLleHKH TOJIIIMHBI CJI051 HEPBHBIX BOJIOKOH
JIUCKa 3PUTEJLHOTO HEPBA BBIMOJIHAJN ONTHUECKY IO KOTePEHTHY10 ToMoTpaduio. Botgodot. ' unoreH3uBHbIE
BMellIaTeJbCTBA C MPUMEHEHUEM aHTUIVIAYKOMHOIO JIpeHax<a He yCTynatoT 1o 3(hPeKTUBHOCTH TpabeKyJi-
9KTOMHH, MPHU 3TOM HAGJI0JAeTCs MEHblIee KOJUUECTBO OCJIOKHEHHUH.

<> Karouesole crosa: rnaykoma; apeHark; opTaabMOXUPYPrisi; BHYTPUTIA3HOE JaBJIeHHE; OlepaTHBHOE
JIeYEeHHE; TUIIOTEH3UBHbIE BMELLIATENbCTBA; LYHTHPYIOLLIME YCTPOHCTBA.
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INTRODUCTION

Over the past 20 years, possible surgical treat-
ments for glaucoma have expanded significantly
due to the appearance of various intraocular devic-
es implanted to reduce intraocular pressure (IOP)
and stabilize the glaucoma process [1]. Despite the
abundance of minimally invasive glaucoma surgery
techniques, most of them are indicated for use only
at the initial stages of the disease [2]. Trabeculec-
tomy (the gold standard of antihypertensive inter-
ventions) and implantation of tubular shunts still
remain the most effective methods of reducing IOP
in developed and advanced stages of glaucoma. In
our situation, the use of foreign-manufactured de-
vices is limited due to their high cost. In this article,
we share the experience of using a domestic tubular
drainage device.

“The Antiglaucoma implant A3” drainage device
is manufactured by Reper-NN (Nizhny Novgorod).
The shunt was developed by the Tambov Interbranch
Scientific and Technical Complex together with the
Department of Eye Diseases of Privolzhsky Research
Medical University in Nizhny Novgorod under the
supervision of Professor 1.G. Smetankin, MD, Ph.D.
The device, made of a transparent acrylic series poly-
mer, is a 3.2 mm long square tube with an inner
lumen diameter of 200 microns. The distal end of
the shunt has a true bias and an auxiliary port with
a diameter of 0.1 mm. At the proximal end, there is
a support element for fixing the implant under the
scleral flap. This drainage device configuration has
been used since 2014.

SURGICAL TECHNIQUE FOR DRAINAGE
DEVICE IMPLANTATION

Under local anesthesia, a conjunctival flap is
formed, with the base to the limb, and a part of the
Tenon’s capsule is excised. After hemostasis, a su-
perficial trapezoidal flap is cut out to one-third of the
scleral thickness of 4 x4 x 3 mm in size from the
base to the limb. In the meridional direction, an in-
trascleral canal is formed that extends 1.5 mm beyond
the superficial scleral flap borders. At the 3 (or 9)
o’clock position, an anterior chamber paracentesis is
performed with a lancet-shaped knife, and cohesive
viscoelastic is injected to maintain the anterior cham-
ber volume and prevent postoperative hypotension.
Next, paracentesis is performed with a 22 G needle in
the gray area of the surgical limb, under a superficial
scleral flap, and the drainage device is implanted. The
superficial scleral flap is fixed with two interrupted
sutures (8.0 silk). A continuous suture is placed on
the conjunctiva.

The use of special reusable tweezers, with
branches that have recesses following the shape of
the proximal end of the shunt, is recommended for
implanting the “Antiglaucoma implant A3” drain-
age device. In patients with high IOP, before drain-
age device implantation, it is advisable to perform
a posterior sclerectomy to prevent cilio-choroidal
detachment.

MATERIALS AND METHODS

The “Antiglaucoma implant A3” device was im-
planted in 19 patients (20 eyes) with advanced stages
of open-angle glaucoma. The diagnosis was made
based on history and the results of physical and in-
strumental examinations.

Pre-admission, the patients were examined by
a general practitioner, dentist, otolaryngologist,
and endocrinologist, and the required therapy was
prescribed. During their stay in the hospital, pa-
tients received advice and recommendations from
relevant specialists, as needed. Two weeks before
hospitalization, the patients underwent a standard
preoperative examination, which included a gen-
eral clinical blood test, a general urinalysis, a bio-
chemical blood test (glucose, bilirubin, ALT, AST,
prothrombin, blood type and Rh factor, creatinine,
urea, and amylase), and blood tests for infectious
disease markers (viral hepatitis, syphilis, and HIV).
All patients underwent a standard ophthalmologi-
cal examination, which included autorefractometry,
visual acuity examination, static automated perim-
etry, biomicroscopy of the eyeball’s anterior seg-
ment, ophthalmoscopy with an aspherical lens, and
gonioscopy. Optical coherence tomography (OCT)
of the optic nerve head (ONH) was performed
to assess the thickness of the nerve fiber layer of
the ONH.

To assess changes during the postoperative pe-
riod, we also performed visual acuity examination,
refractometry, biomicroscopy with an aspherical
lens +60D, tonometry, perimetry, and OCT of the
ONH. IOP was measured using a non-contact ICare
tonometer. The results, obtained using the method
of non-contact Icare tonometry and Goldman appla-
nation tonometry, correlated with data from previous
studies.

Perimetry is an important, affordable method for
diagnosing glaucoma and progression of the glau-
coma process. In our study, it was performed using
the Perigraph Perikom automated static perimeter.
This is a modern, Russian sphere perimeter with
a personal computer that meets European stan-
dards. This device identifies changes in the visual
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field characteristic of glaucoma, namely arched and
paracentral scotomas, expansion of the blind spot,
nasal step, and sectoranopia. Since Perikom is a
suprathreshold tool, its capabilities are insufficient
for the early diagnosis of glaucoma; however, the
device’s sensitivity did not affect this study’s re-
sults because the patients had advanced stages of
the disease.

Currently, OCT, which is based on the prin-
ciple of light interference, has been used widely
to diagnose glaucoma and monitor changes in
the ONH. Modern spectral OCT tomographs use
the principles of Fourier spectral analysis, which
enables the identification of clinically significant
pathology that cannot be diagnosed by ophthal-
moscopy. OCT identifies and analyzes morphologi-
cal changes in the retina and nerve fiber layer and
their thickness, as well as ONH characteristics,
by numerous parameters. Using the Heidelberg
Spectralis HRA-OCT tomograph, it is possible
to obtain an optical axial resolution of 7 microns
and a digital resolution depth of 3.5 microns. This
device performs 40,000 A-scans with high reso-
lution, and thanks to its TruTrack function, it is
possible to track eyeball movements and determine
the scan line in the position obtained in the refe-
rence image.

The follow-up period for patients in this study was
six to 36 months (mean 22.8 + 9.65 months). The
study included 12 men and seven women. The pa-
tients’ ages ranged from 42 to 88 years. The average
value was 68.35 + 14.79 years. Three patients in our
sample were of working age.

Ten patients had undergone cataract surgery by
phacoemulsification with IOL (intraocular lens) im-
plantation (PE + IOL) before this procedure. In the
others, one case of immature cataract was detected,
and initial, age-related cataracts were registered in
nine eyes. In seven eyes with cataracts, a combined
PE + IOL intervention was performed, and a drain-
age device was implanted. In the case of combined
surgery for cataract and glaucoma, phacoemulsifica-
tion was performed through a corneal tunnel and ac-
cess for drainage implantation was made separately,
taking the presence of previous antihypertensive pro-
cedures into account.

At the time of admission, all patients received con-
servative antihypertensive therapy. Most of them were
at the maximum instillation mode and used three
different drugs. The average number of instilled medi-
cations was 2.7 + 0.47. At different times before the
surgical treatment, three patients underwent laser
trabeculoplasty. Most patients (13 eyes) had previ-
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E

ously undergone antihypertensive surgeries. The ave-
rage visual acuity without correction at the time of
admission was 0.2 + 0.1, whereas it was 0.3 + 0.1
with correction. The average IOP at the time of ad-
mission was 24 + 5.7 mm Hg. Three patients had a
high degree of myopia.

In six patients (seven eyes), the IOP level was
within the statistically average norm and did not ex-
ceed 21 mmHg; however, according to the examina-
tion data (perimetry, and OCT of ONH over time),
their glaucoma process was not stabilized. Taking
into account the stage of the disease, these IOP val-
ues did not correspond to the target level. In eight
patients, IOP was moderately increased and ranged
from 22 to 28 mmHg. High IOP indicators exceeding
29 mmHg were identified in five cases.

RESULTS AND DISCUSSION

Analysis of the IOP value changes over time
showed that, at the time of discharge from the hos-
pital (on the days 3—5), hypotension was present in
18 of 20 cases. The IOP did not exceed 4 mmHg
in nine cases. The IOP was within normal limits in
only two cases. There were no cases of ophthalmic
hypertension. The average IOP at the time of dis-
charge was 4.7 + 3.2 mmHg.

Six months after surgery, 18 patients showed nor-
malization of IOP. In two eyes out of 20, an increase
in IOP was noted, which was reduced by instillations
of antihypertensive drops.

After 12 months, in 50% of the cases (nine
eyes), IOP remained normotonic without the use of
antihypertensive drugs. In eight patients, the IOP
level was normalized with a single antihypertensive
drug. In two patients, the pressure increased mod-
erately (IOP did not exceed 26 mmHg). In these
cases, compensation was achieved after perform-
ing diode laser trans-scleral cyclocoagulation
(DLTC).

Eighteen months after surgery, eight patients
maintained normal [OP values, not exceeding
21 mmHg. In four patients, the pressure remained
within the statistically average norm with the use of
one antihypertensive drug. Two drugs (or one com-
bined) were prescribed for four patients to achieve
their target IOP. In one case, DLTC was performed
with subsequent stabilization of the IOP and the re-
jection of antihypertensive therapy.

At the end of the second year of follow-up, the
IOP in five cases was normal without the use of
antihypertensive drugs. One antihypertensive drug
was prescribed to one patient to normalize 1OP.
In five cases, the pressure was normalized using two
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drugs (Fig. 1). In the third year of follow-up, the [OP
remained within the target values in four out of five
patients. In one case, to stabilize the IOP values, a
second DLTC was performed, which led to the nor-
malization of intraocular pressure.

In the long term after surgery, visual acuity wors-
ened in four cases. Three of them were due to cataract
progression. Phacoemulsification was performed in
these patients, which improved their visual acuity.
In one case, visual impairment was associated with
the progression of glaucoma. During follow-up, this
patient underwent DLTC twice, which stabilized the
process. In most cases, drainage device implantation
not only preserved visual function, but also improved
it to some extent (Fig. 2).

The statistical analysis of visual acuity changes
over time excluded cases of phacoemulsification after
drainage device implantation.

Analysis of the changes in glaucoma over time,
according to the OCT data of the ONH, showed
progressive loss of the nerve fiber layer in one case.
By automated perimetry, negative changes were not
recorded during the first year of follow-up. In the
postoperative period, a partial 2 mm hyphema was
detected in two patients, and one patient had cor-
neal edema with folds in the optical zone. Three
patients from the sample underwent needling with
the injection of a gel implant containing sodium
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hyaluronate into the filtering bleb to prevent exces-
sive scarring.

According to foreign and Russian literature,
trabeculectomy is still the gold standard of an-
tiglaucoma surgery. In modern ophthalmology,
most antihypertensive surgeries are performed us-
ing antimetabolites and cytostatics, which are not
approved for use in our country. Previous studies
reported that the incidence of pronounced ocular
hypotension ranged from 0% to 38% after trabecu-
lectomy (C. Jonescu-Cuypers, et al., S. Cillino et
al.) [3, 4]. According to randomized clinical trials,
pronounced hypotension developed in approximate-
ly 16.7% of cases [5], and hyphema was detected
in an average of 23.5% of cases during the early
postoperative period [6]. Excessive scarring of the
filtering bleb occurred in 9% of the cases where
cytostatics or antimetabolites were not used. Ac-
cording to previous clinical studies, the frequency
of cataract progression due to antihypertensive sur-
geries ranged from 0 [7] to 35% [8] with a mean
of 16.1% (Table 1).

Our results and the data obtained from the lit-
erature regarding trabeculectomy are presented in
Table 2.

The effectiveness of antihypertensive procedure
with antiglaucoma drainage was not inferior to the
results of trabeculectomy and had fewer complica-

Follow-up period

0 days ' 3-5 days ' 6 months '12 months ' 18 months '24 months'36 months'

Puc.2. [lunHamuka ocTpPOTHI 3peHHs
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Table 1/ Tabmmuya 1

Indices of complication prevalence in different glaucoma surgery methods

lMokasaTenu 4acToTbl OCNOXHEHUA NPU PA3NINYHBIX METOAMKAX XMPYPrUYECKOr0 IEYEHNS rNayKOMbI

Type of complication Trabeculectomy, % Drainage implantation, %
Hypotension 16.7 -
Ciliochoroidal detachment 20.8 -

Hyphaema 23.5 10
Cystic filtering bleb 13 15
(Cataract progression 16.1 -

Table 2 / Tabnuua 2

Comparison of the intraocular pressure level and the number of intraocular pressure lowering medications used
CpasHeHue noka3aTenei YPOBHS BHYTPUTIIa3HOrO ABNEHUA U KONMYECTBA NPUMEHSEMbIX TUNOTEH3UBHBIX NPpEnapaToB

Num- Follow-un period Postoperative Number of antihy- | Number of antihy-
Author Year | ber of pp Preoperative |0P P pertensive drugs pertensive drugs
(months) 0P
eyes before surgery after surgery
Luke et al. 2002 | 30 12 27+70 15+4.3 25 0.6
Cillino et al. 2004 | 33 24 321+3 14 +11 2.3 0.7
Our study 20 23 24.05 +5.763 14125 + 3.775 2.7+047 0.7

tions. The drainage device, made of an acrylic-based 5.
polymer, did not cause an inflammatory reaction fol-
lowing implantation.

The disadvantages of the considered drainage de-

vice include the product’s fragility. Two shunts were
split during fixation with tweezers, may be due to
incorrect positioning of the proximal end between the
branches. Currently, an injector for easy implantation
of the drainage device is under development.
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