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Purpose: The aim of this study was to report the safety and efficacy of the membrane-tube
(MT)-type glaucoma shunt device (Finetube MT) in the management of refractory glaucoma
in indigenous West Africans.

Methods: The Finetube MT was implanted into 25 eyes of 25 West African patients with
refractory glaucoma. These patients had inadequate intraocular pressure (IOP) control despite
maximum tolerable IOP-lowering medications with or without previous ocular surgeries. IOP,
postoperative complications, interventions, visual acuities, and the number of IOP-lowering
medications were analyzed preoperatively and postoperatively.

Results: The mean (standard deviation [SD]) age of the patients was 49.7 (20.9) years. The
mean (SD) follow-up duration was 21.0 (10.6) months. Postoperatively, the mean (SD) IOP
reduced from a preoperative value of 38.1 (10.3) mmHg to 14.5 (4.6), 16.1 (7.8), and 14.7
(3.0) mmHg at 1, 2, and 3 years postoperatively, respectively, representing 61.9%, 57.7%, and
61.4% reduction from baseline (P<<0.01). The mean (SD) number of IOP-lowering medica-
tions reduced from 4.1 (1.0) to 0.6 (0.9) at 1 year and 0.9 (1.1) at 2 years after the operation
(P<<0.01). Using an IOP level between 6 and 21 mmHg and reduced by =20% from baseline,
the cumulative survival rate (standard error) was 96.0% (3.9%) at 6 months, 89.0% (6.0%) at
18 months, and 81.3% (10.6%) at 3 years after the operation. There was no postoperative ocular
hypotony, tube occlusion, or device exposure.

Conclusion: The Finetube MT may effectively control IOP with minimal risk of postoperative
complications in indigenous West Africans.
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Introduction

Glaucoma has a huge health burden in sub-Saharan Africa (SSA).! The African region
has the highest incidence and prevalence of glaucoma, and it is disproportionately
affected by blindness.> Glaucoma accounts for 15% of blindness in SSA compared
to 8% in the world.! A recent study done in Nigeria reported that approximately one
in every five patients with primary glaucoma was blind.* Reported prevalence of
glaucoma in population-based studies within SSA ranges from 5.3% among South
African blacks* to as high as 6.9% in South West Nigeria.® Budenz et al® reported a
prevalence of glaucoma as high as 17.8% among males aged between 70 and 79 years
and 20.1% among those older than 80 years in Ghana, West Africa.

Currently, lowering intraocular pressure (IOP) is the most effective way to prevent
development and progression of glaucoma. Glaucoma can either be treated medically,
surgically, or with the use of lasers. The cost of medical treatment in much of SSA
is high and oftentimes unaffordable. This is further complicated with the problem
of poor compliance and unavailability of medications in these resource-constrained
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regions. In a study done in South West Nigeria, only 27.2%
of glaucoma patients self-reported 100% adherence with their
medication within the study period.’

Although trabeculectomy has been advocated as the first
line of the surgical management for primary open-angle
glaucoma in SSA, studies show that the failure rate is higher
in Africans compared to Caucasians.®'* Moreover, Africans
are more likely to require surgical interventions after trab-
eculectomy compared with Caucasians because Africans
have a greater concentration of conjunctival fibroblasts and
macrophages, suggesting a more aggressive wound healing
process.!! In addition, the acceptability of the procedure is
reported to be as low as 8%.'> Many surgeons in SSA are
reluctant to perform trabeculectomy because of the uncertain
outcomes, 3 especially in the early postoperative period when
sudden high or low IOP can lead to visual impairment.

Implantation of a glaucoma drainage device (GDD) is a
useful surgical option in refractory glaucoma. Surveys have
demonstrated an increase in the popularity of GDDs as an
alternative to trabeculectomy, especially in eyes that have
undergone previous ocular surgery.'*'> Previous studies done
in SSA have demonstrated the efficacy of GDDs in indigenous
Africans.'*"®* However, these devices are relatively expensive
to the much of patients in SAA and therefore not readily avail-
able. Thus, we have tried to develop a novel GDD with a lower
price and similar or better surgical outcomes compared to
conventional GDDs."?° A newly developed membrane-tube
(MT)-type glaucoma shunt device (Finetube MT) designed
by the authors drains aqueous humor from the anterior
chamber to the post-equatorial sub-Tenon’s space, similar to
conventional GDDs, such as Ahmed glaucoma valve (AGV;
New World Medical, Rancho Cucamonga, CA, USA) and
the Baerveldt glaucoma implant (BGI; Abbott Laboratories,
Abbott Park, IL, USA). According to our previous study, the
Finetube MT showed safe and effective IOP control in Korean
patients.?’ We thought that Finetube MT may also be useful
for the IOP control in indigenous West Africans.

The aim of this study was to evaluate the safety and
efficacy of the Finetube MT in treating refractory glaucoma
in indigenous West Africans. These preliminary data pro-
vides information on the surgical outcomes of this device
in this population and forms the basis for future prospective
studies on the use of GDDs in the surgical management of
glaucoma in SSA.

Methods

This study is a retrospective, non-comparative, non-
randomized, interventional case series. The study conformed

to the tenets of the Declaration of Helsinki, and all
patients gave informed written consent. Ethical approval
was obtained from the institutional review board of the
University of Ibadan/University College Hospital, Ibadan.
Patients enrolled were those who underwent Finetube MT
implantation between March 2013 and April 2016 and those
with a minimum follow-up period of 6 months. All eligible
patients had glaucoma with inadequate IOP control despite
maximum tolerable medical therapy with or without previ-
ous trabeculectomy. Patients with secondary glaucoma, such
as neovascular glaucoma, uveitic glaucoma, or traumatic
glaucoma, in whom poor outcome was expected with trab-
eculectomy were indicated for the Finetube MT implantation
as the first-line surgical treatment.

All patients underwent comprehensive eye examination
that consisted of best-corrected visual acuity test, slit-lamp
examination, IOP measurement by Goldmann applanation
tonometry, and gonioscopy using a 4-mirror Posner lens.
Automated full-threshold visual fields test was performed
for patients with best-corrected visual acuity better than 6/60
using the 24-2 Swedish Interactive Threshold Algorithm stan-
dard program on the Humphrey 740 Visual Field Analyzer
(Carl Zeiss Meditec AG, Jena, Germany). Pupils were dilated,
and stereoscopic examination of the vitreous, retina, and optic
nerve head was done with the 78-diopter lens.

Profile of the Finetube MT has been described in detail in
an earlier study.? In brief, it consists of an aqueous reservoir
membrane with a surface area of ~180 mm? and a silicone
tube with a 300 um external diameter and a 200 pum internal
diameter with an intraluminal stent of 5-0 nylon thread
(Figure 1A). The tube induces aqueous drainage from the
anterior chamber to the membrane, and the intraluminal
stent prevents excessive aqueous drainage through the tube
and enables additional aqueous drainage after the surgery
by retracting it.!>?

Surgical technique

All surgeries were done by one surgeon (OO). The proce-
dure for the Finetube MT implantation has been presented
in detail in an earlier study.?® Briefly, this involved creat-
ing a parallel conjunctival incision 8—10 mm away from
the limbus superotemporally. The superior and lateral recti
muscles were identified with a squint hook. The membrane
reservoir was then inserted underneath the Tenon’s cap-
sule, and the wings of the membrane were inserted under
the two recti muscles. The anterior aspect of the membrane
was sutured to sclera with 9-0 nylon (Figure 1B). A second
perpendicular conjunctival incision was made ~2—3 mm away
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Figure | Surgical technique of MT-type glaucoma shunt device (Finetube MT) implantation.

Notes: The Finetube MT consists of a aqueous reservoir membrane with a surface area of ~180 mm? and a silicone tube with a 300 im external diameter and a 200 pum
internal diameter with an intraluminal stent of 5-0 nylon thread (A). Conjunctival incision was made 8-10 mm away from the limbus superotemporally. The membrane
reservoir was then inserted underneath the Tenon’s capsule and the anterior aspect of the membrane was sutured to sclera (B). A second conjunctival incision was made
~2-3 mm away from the superotemporal aspect of the limbus. By using a 23-gage needle, a track was made within the sclera to the forniceal wound (C). The tube tip was
then inserted into the lumen of 23-gage needle; the needle was retracted such that the tube was passed into the partially thick scleral tunnel (D). A track was then made into
the anterior chamber from the perilimbal scleral track using a 26-gage needle, and the silicone tube was inserted into the anterior chamber (E). The scleral track, conjunctiva,
and Tenon’s capsule were closed with 10-0 nylon sutures. The 5-0 nylon stent was left partially exposed through conjunctiva such that it can be pulled out after the operation

when further IOP reduction is necessary (F).
Abbreviations: MT, membrane tube; IOP, intraocular pressure.

from the superotemporal aspect of the limbus. By using a
23-gage needle, a partially thick scleral tunnel of ~1 mm
length was made and a track was made within sclera to
the forniceal wound (Figure 1C). The tube tip was then
inserted into the lumen of 23-gage needle; the needle was
retracted such that the tube was passed into the partially
thick scleral tunnel (Figure 1D). The tube was cut beveled
up such that ~2 mm of the tube was placed into the anterior
chamber. A track was then made into the anterior chamber
from the perilimbal scleral track using a 26-gage needle,
and the silicone tube was inserted into the anterior chamber
(Figure 1E). The scleral track, conjunctiva, and Tenon’s
capsule were closed with 10-0 nylon sutures. The 5-0 nylon
stent was left partially exposed through conjunctiva such
that it can be pulled out after the operation when further IOP

reduction is necessary (Figure 1F). At the end of operation,
subconjunctival injections of dexamethasone and gentamicin
were given. After surgery, patients were placed on topical
antibiotics of moxifloxacin hydrochloride 0.5% solution
(Vigamox; Alcon Laboratories, Inc., Fort Worth, TX, USA)
and dexamethasone ophthalmic suspension (Maxidex 0.1%;
Alcon Laboratories, Inc.) 2 hours for 2 weeks and then four
times for another 4 weeks.

When postoperative IOP did not reach the desired level
(IOP <21 mmHg and =20% reduction from baseline),
we gently retracted the intraluminal stent partially using
forceps under the slit lamp biomicroscope in the outpatient
clinic. After removing the stent, [OP was measured again
1 hour later. If the IOP was still unsatisfactory despite
partial removal of the stent, the whole stent was removed.
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Independent of the IOP, the stent was removed in all cases
at 4 weeks after the operation when the flow restriction by
the stent was no longer needed; by this time, there will be
wound healing around the plate and it may reduce the risk
of ocular hypotony.'*?

Data collection and statistical analysis
Preoperative data collected were patient’s age, sex, diagnosis,
IOP, best-corrected visual acuity, optic disk findings, mean
deviation value of visual field test, and number of IOP-
lowering medications. Postoperative IOP within 48 hours;
at 1 month, 3 months, 6 months, 1 year, and 2 years; and
at the last visit were collected. Other data, such as the
postoperative best-corrected visual acuity and number of
IOP-lowering medications, were also collected. We analyzed
changes in postoperative IOP, visual acuity, and number of
IOP-lowering medications compared with baseline status by
using Wilcoxon signed-rank test.

We defined surgical success based on the consensus on
surgical outcome by the World Glaucoma Association.?!
Complete success was defined as an IOP of =21, =18,
and =15 mmHg without the use of [OP-lowering medications
following the operation, and qualified success was defined as
an IOP of =21, =18, and =15 mmHg with or without the
use of IOP-lowering medications after the surgery. In order to
compare our study results with previously done similar study
results,?® we also considered success as an IOP between 6 and
21 mmHg and reduced by =20% from baseline, with or with-
out the use of IOP-lowering medications. Patients with [OP
<6 mmHg or IOP >21 mmHg on two consecutive follow-up
visits or requiring additional glaucoma surgery to control IOP
were considered failures. These criteria were used for the cal-
culation of cumulative survival rate by using Kaplan—-Meier
survival analysis. We defined postoperative ocular hypotony
as an [OP <6 mmHg. Data were collated and analyzed using
the IBM Statistical Package for the Social Sciences (SPSS)
software version 21 (IBM Corporation, Armonk, NY, USA).
The significance level was set at P<<0.05.

Results

A total of 25 eyes of 25 patients were enrolled. The clinical
characteristics of the patients are presented in Table 1. The
mean (standard deviation [SD]) age was 49.7 (20.9) years and
males accounted for 16 (64%) patients. The mean follow-up
period was 21.0 (10.6) months with a range of 6-36 months.
Failed trabeculectomy was the most common indication
for Finetube MT surgery accounting for 10 (40%) patients.
The mean (SD) preoperative IOP was 38.1 (10.3) mmHg
(range, 22—-62 mmHg). The mean number of preoperative

Table | Clinical characteristics of patients before the MT-type
glaucoma shunt device implantation

Characteristics Values

Age (years) 49.7 (20.9)

Sex, n (%)
Male 16 (64)
Female 9 (36)

Previous ocular surgery, n (%)
Trabeculectomy 10 (40)
Cataract surgery 9 (36)
Intravitreal injections 3 (12)
None 3 (12)

Diagnosis, n (%)
POAG with failed trabeculectomy 10 (40)
POAG with pseudophakia 5 (20)
POAG without previous surgery I (4)
Uveitic glaucoma 4 (16)
Neovascular glaucoma 3(12)
Chronic angle closure glaucoma I (4)
Steroid induced glaucoma I (4)

IOP (mmHg) 38.1 (10.3)
Range 22-62

Number of IOP-lowering medications 4.1 (1.0)
Range 2-5

Visual acuity (logMAR) 0.36 (0.31)
Range 0.05-1.0

Note: Data are presented as mean (SD) for continuous variables and number (%)
for categorical variables.
Abbreviations: MT, membrane tube; POAG, primary open-angle glaucoma;
IOP, intraocular pressure; logMAR, logarithm of the minimum angle of resolution;
SD, standard deviation.

IOP-lowering medication was 4.1 (1.0; range, 2-5). All the
eyes showed nearly total cupping of optic disk and mean
deviation of visual field test worse than —30 dB.

After the Finetube MT implantation, the mean IOP
reduced to 10.9 (6.7), 14.2 (5.3), 14.7 (5.1), 14.5 (4.6),
16.1 (7.8), and 14.7 (3.0) mmHg at postoperative first day,
1 month, 6 months, 1 year, 2 years, and 3 years, respec-
tively, representing 71.4%, 62.7%, 61.4%, 61.9%, 57.7%,
and 61.4% reduction from baseline (P<<0.01; Figure 2).

40
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Figure 2 Changes in |OP after the MT-type glaucoma shunt device implantation.
Abbreviations: IOP, intraocular pressure; MT, membrane tube.
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Table 2 Success rate (%) after MT-type glaucoma shunt device implantation

Post-operative Complete success

Qualified success

time

=21 mmHg =18 mmHg =15 mmHg =21 mmHg =18 mmHg =15 mmHg
6 months (n=25) 96.0 80.0 52.0 96.0 96.0 64.0
12 months (n=22) 50.0 455 40.9 90.9 86.4 59.1
18 months (n=18) 55.6 55.6 44.4 89.0 833 50.0
24 months (n=12) 58.3 58.3 41.7 83.3 833 58.3

Abbreviation: MT, membrane tube.

Based on a cutoff value of =21 mmHg, complete success
rate was 96.0%, 50.0%, and 58.3% at postoperative 6, 12, and
24 months, respectively. Qualified success rate was 96.0%,
90.9%, and 83.3% at postoperative 6, 12, and 24 months,
respectively (Table 2). By using the survival analysis, the
cumulative survival rate (standard error) was 96.0% (3.9%),
89.0% (6.0%), and 81.3% (10.6%) at postoperative 6, 18, and
36 months, respectively (Figure 3). Three eyes were classified
as surgical failure at postoperative 6, 18, and 24 months. All
of these eyes were defined as failure because of high IOP.
The mean (SD) number of IOP-lowering medications
decreased from a preoperative value of 4.1 (1.0) to a post-
operative value of 0.6 (0.9) and 0.9 (1.1) at postoperative
1 and 2 years, respectively (P<<0.01). There was no signifi-
cant change in visual acuity after the operation (P>0.05).
Postoperative complications included tube retraction at
postoperative 6 months in one case and a case of microbial
keratitis in a poorly controlled diabetic patient 3 months after

p—

1.0 1

o
[o2)
1
+
+

o
[e)]
1

o
N
1

Cumulative survival rate

o
N
1

1 Survival function
~— Censored

0.0

0 10 20 30 40
Duration to event (months)

Figure 3 Kaplan-Meier survival curve after the MT-type glaucoma shunt device
implantation.

Note: Success was defined as an IOP between 6 and 21 mmHg and reduced
by =20% from baseline, with or without the use of IOP-lowering medications.
Abbreviations: MT, membrane tube; IOP, intraocular pressure.

the operation. There were no other observed complications,
such as postoperative ocular hypotony, shallow anterior
chamber, choroidal effusion, hyphema, infection, occlusion
of tube, exposure of the device, eyelid problems, or ocular
motility disturbance. Two patients had encapsulated blebs
and underwent needling revision of the fibrous tissues around
the device at postoperative 4 and 6 months, respectively,
while another patient had progression of a preexisting corneal
decompensation. This patient had neovascular glaucoma
and had undergone three surgeries previously, including
360° transscleral cyclophotocoagulation for intractable
glaucoma before presentation at our clinic. This patient
subsequently underwent Descemet’s stripping automated
endothelial keratoplasty and at postoperative 3 years, still
had well-controlled IOP. When postoperative IOP, number of
IOP-lowering medication, and success rates were compared
between the eyes with previous trabeculectomy and eyes
without previous trabeculectomy, there was no significant
difference (P>0.05).

Discussion

The most common glaucoma surgery in SSA remains trab-
eculectomy even though the African race is associated with a
higher failure rate of this surgery compared to Caucasians.®®
Other glaucoma surgeries, such as GDD implantation, are
not commonly performed in much of SSA; there have been
only a few reports regarding the outcomes of GDD implanta-

tion in East Africans.'¢

¥ This is mainly because of the high
cost of the devices and the need for patch graft materials,
such as scleral graft and pericardial tissue, which are often
not readily available in many parts of SSA. Therefore, it is
always a huge challenge for ophthalmologists in SSA to deal
with cases of failed trabeculectomies or refractory glaucoma,
which is expected to have a risk of surgical failure after
trabeculectomy.

According to our clinical experience, the Finetube MT
implantation showed a possibility of safe and effective
IOP control in West Africans with refractory glaucoma.
Furthermore, although it is not commercially available yet,

the Finetube MT can be made easily with simple materials
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and the tubes do not need additional cover materials as they
are tunneled into the sclera. Therefore, we think that the
Finetube MT may be appropriate for resource-constrained
settings, such as in SAA.

The main indications for Finetube MT implantation in
our study were failed trabeculectomy with high IOP despite
maximum tolerable medical therapy and eyes with refrac-
tory glaucoma, such as neovascular and uveitic glaucoma.
Studies have demonstrated an increase in the use of GDDs
as an alternative to trabeculectomy, especially in eyes that
have undergone previous ocular surgery.'*!> More recently,
the indications for the GDDs have broadened and GDDs
are being considered as the first-line surgical treatment
option.?>* In much of SSA, however, the low socioeconomic
status of many patients and the relatively high cost of these
devices make this difficult. The decision to use GDDs in the
current study was based on the results of the Trabeculec-
tomy versus Tube (TVT) study.?? The TVT study initially
showed similar outcomes between tube shunt surgery and
trabeculectomy with mitomycin-C (MMC) in the postopera-
tive 1 year; however, 5 years after the operation, patients
who underwent tube shunt surgery had a higher success rate
compared with those who underwent trabeculectomy with
MMC.%2 Although the Finetube MT used in our study is
different from that used in the TVT study, we think that the
results may be similar because both devices have a similar
mechanism of aqueous drainage from the anterior chamber
to post-equatorial sub-Tenon’s space.

The results of the present study showed that the Finetube
MT implantation induced a 61.9%, 57.7%, and 61.4% reduc-
tion in IOP at postoperative 1, 2, and 3 years, respectively.
This is similar to the results of the previous study performed
with the Finetube MT in Korean patients.?’ In terms of IOP
reduction, results of our study are also in line with results
of previous studies with conventional GDDs, such as AGV
and BGI.»>2® Regarding the surgical outcomes of GDD
implantation in indigenous Africans, Kiage et al'® in Kenya
showed that after AGV implantation, a mean preoperative
IOP of 36.4 mmHg reduced to 16.7 mmHg 2 months after
the operation. Giorgis'® in Ethiopia reported that a mean
preoperative IOP of 31.38 mmHg reduced to 17.15 mmHg
6 months after the operation. Although the follow-up dura-
tion in these studies was short, the results suggest that
GDDs may be promising in the surgical management of
glaucoma in SSA.

Given that the flow through the tube is most largely
affected by the tube diameter, postoperative ocular hypotony
is prevented in Finetube MT by using a smaller diameter

tube with an intraluminal stent. Compared to tubes of con-
ventional GDDs (AGV and BGI) that have an internal
diameter of 300 um and an external diameter of ~600 um,
the Finetube MT has an internal diameter of 200 um and an
external diameter of 300 wm. Therefore, Finetube MT may
have less possibility of excessive aqueous drainage compared
to the tubes used in AGV or BGI.

Furthermore, the Finetube MT uses a tube with an intralu-
minal stent. This was purposed to prevent early postoperative
ocular hypotony and induce additional IOP reduction after
the operation by retracting the stent. In this study, no eye
showed postoperative ocular hypotony or hypotony-related
complications, such as shallow anterior chamber, choroidal
detachments, and effusions. In cases with early IOP rise,
stents were retracted or removed, and this induced effec-
tive additional IOP reduction. This can provide a controlled
stepwise reduction of IOP postoperatively by gradual retrac-
tion of the intraluminal stent; intraluminal stent retraction
of approximately half the length of the tube reduces IOP by
an additional 3-5 mmHg.!** Regardless of the IOP level,
all stents were completely removed by 1 month after the
operation. We hypothesized that at this time, subconjunctival
and episcleral tissue fibrosis would have developed, which
induces resistance to aqueous flow.?* Therefore, no ocular
hypotony may develop after the complete removal of the
intraluminal stent.

Other major complications of GDDs are mass effect of
device and corneal decompensation. In our study, no eye
showed mass effect-related complications, including tube
erosion or exposure, membrane exposure, eyelid problems,
and ocular motility disturbance. This may be attributable to
a smaller diameter of tube and a thinner and flexible aqueous
reservoir of Finetube MT compared to other GDDs, such as
BGIl and AGV. Therefore, Finetube MT can be implanted in
eyes without sufficient subconjunctival space owing to thin-
ning or fibrosis of conjunctiva. When implanting Finetube
MT, no patch graft material is required. This would be an
important advantage in SSA where patch graft materials are
usually not available. In the present study, corneal decompen-
sation was found in only one eye that had previous multiple
ocular surgeries and had a low preoperative corneal endothe-
lial cell count prior to the surgery. We think that a smaller
tube may induce a lower risk of corneal decompensation.'**
Further studies investigating the effect of tube diameter on
corneal endothelium are warranted.

GDD implantation is usually associated with less need for
postoperative follow-up compared to trabeculectomy, and the
TVT study revealed a decreased requirement for reoperation
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among eyes treated with GDDs compared to eyes treated with

trabeculectomy.?? By using Finetube MT, the most common

necessary postoperative intervention was stent retraction or

removal. We think that a relatively simple postoperative

management would be another advantage of Finetube MT,

especially in regions where patients have poor compliance

or regular postoperative follow-up is limited.

Based on our clinical experience, a tube with a smaller

diameter than conventional tubes showed similar IOP reduc-

tion with a lower prevalence of tube-related complications.'*?

However, we think that there still remains a possibility of

tube occlusion by inflammation materials, blood clots, or

silicone oil.

Conclusion
We have presented the clinical outcomes of Finetube MT

implantation to treat refractory glaucoma in the indigenous

West Africans. Although the sample size was not large and

follow-up period was not long, Finetube MT implantation

showed effective IOP control, with minimal risk of post-

operative ocular hypotony or tube-related complications.

We suggest that Finetube MT implantation may be a good

surgical option in the surgical management of refractory

glaucoma, especially in resource-constrained communities.

Further studies with a greater number of eyes and longer

period of follow-up are needed to further elucidate the effi-
cacy and safety of the Finetube MT in SSA.

Disclosure
The authors report no conflicts of interest in this work.

References

1.

Resnikoff S, Pascolini D, Etya’ale D, et al. Global data on visual
impairment in the year 2002. Bull World Health Organ. 2004;82(11):
844-851.

. Quigley HA, Broman AT. The number of people with glaucoma world-

wide in 2010 and 2020. Br J Ophthalmol. 2006;90(3):262-267.

. Kyari F, Wormald R, Murthy GV, Evans JR, Gilbert CE; Nigeria

National Blindness and Visual Impairment Study Group. Ethnicity and
deprivation are associated with blindness among adults with primary
glaucoma in Nigeria: results from the Nigeria National Blindness and
Visual Impairment Survey. J Glaucoma. 2016;25(10):861-872.

. Rotchford AP, Kirwan JF, Muller MA, Johnson GJ, Roux P. Temba

glaucoma study: a population-based cross-sectional survey in urban
South Africa. Ophthalmology. 2003;110(2):376-382.

. Ashaye A, Ashaolu O, Komolafe O, et al. Prevalence and types of

glaucoma among an indigenous African population in southwestern
Nigeria. Invest Ophthalmol Vis Sci. 2013;54(12):7410-7416.

. Budenz DL, Barton K, Whiteside-de Vos J, et al; Tema Eye Survey Study

Group. Prevalence of glaucoma in an urban West African population:
the Tema Eye Survey. JAMA Ophthalmol. 2013;131(5):651-658.

. Onakoya AO, Mbadugha CA. Self-reported adherence rates in glaucoma

patients in Southwest Nigeria. J Clin Sci. 2016;13:51-57.

20.

21.

22.

23.

24.

25.

26.

217.

28.

. Wadhwa SD, Higginbotham EJ. Ethnic differences in glaucoma: preva-

lence, management and outcome. Curr Opin Ophthalmol. 2005;16(2):
101-106.

. AGIS Investigators. The Advanced Glaucoma Intervention Study

(AGIS): 9. Comparison of glaucoma outcomes in black and white patients
within treatment group. Am J Ophthalmol. 2001;132(3):311-320.

. Lichter PR, Musch DC, Gillespie BW, et al. Interim clinical outcomes

in the collaborative initial glaucoma treatment study comparing initial
treatment randomized to medication or surgery. Ophthalmology. 2001;
108:1943-1953.

. Devgan U, Yu F, Kim E, Coleman AL. Surgical under-treatment of

glaucoma in black beneficiaries of Medicare. Arch Ophthalmol. 2000;
118(2):8253-8256.

. Adegbehingbe BO, Majemgbasan T. A review of trabeculectomies at

a Nigerian teaching hospital. Ghana Med J. 2007;41(4):176-180.

. Adekoya BJ, Adepoju FG, Moshood KF, Balarabe AH. Challenges in

the management of glaucoma in a developing country: a qualitative
study of providers’ perspectives. Niger J Med. 2015;24:4.

. Chen PP, Yamamoto T, Sawada A, Parrish RK 2nd, Kitazawa Y. Use

of antifibrosis agents and glaucoma drainage devices in the American
and Japanese Glaucoma Societies. J Glaucoma. 1997;6(3):192—-196.

. Joshi AB, Parrish RK, Feuer WF. 2002 Survey of the American

Glaucoma Society Practice preferences for glaucoma surgery and
antifibrotic use. J Glaucoma. 2005;14(2):172-174.

. Kiage DO, Gradin D, Gichuhi S, Damji KF. Ahmed glaucoma valve

implant: experience in East Africa. Middle East Afr J Ophthalmol.
2009;16(3):151-155.

. Gessesse GW. The Ahmed glaucoma valve in refractory glaucoma:

experiences in Southwest Ethiopia. Ethiop J Health Sci. 2015;25:
267-272.

. Giorgis AT. Initial clinical experience of tube-shunt surgery in Ethiopian

patients with refractory glaucoma. Ethiop Med J. 2012;50(2):
159-165.

. Ahn BH, Hwang YH, Han JC. Novel membrane-tube type glaucoma

shunt device for glaucoma surgery. Clin Exp Ophthalmol. 2016;44(9):
776-782.

Han JC, Hwang YH, Ahn BH. Membrane-tube-type glaucoma shunt
device for refractory glaucoma surgery. Graefes Arch Clin Exp
Ophthalmol. 2017;255(1):163-169.

Heuer DK, Barton K, Grehn F, et al. Consensus on definitions of suc-
cess. In: Shaarawy TM, Sherwood MB, Grehn F, editors. Guidelines on
Design and Reporting of Surgical Trials. Amsterdam: Kugler, World
Glaucoma Association; 2008:15-24.

Gedde SJ, Schiffman JC, Feuer W1J, et al. Treatment outcomes in the
Tube Versus Trabeculectomy (TVT) study after five years of follow-up.
Am J Ophthalmol. 2012;153(5):789-803.

Molteno AC, Bevin TH, Herbison P, Husni MA. Long-term results
of primary trabeculectomies and Molteno implants for primary open-
angle glaucoma. Arch Ophthalmol. 2011;129(11):1444-1450.

Tran DH, Souza C, Ang MJ, et al. Comparison of long-term surgical
success of Ahmed valve implant versus trabeculectomy in open-angle
glaucoma. Br J Ophthalmol. 2009;93(11):1504-1509.

Gedde SJ, Panarelli JF, Banitt MR, Lee RK. Evidence based comparison
of aqueous shunts. Curr Opin Ophthalmol. 2013;24(2):87-95.
Budenz D, Barton K, Gedde SJ, et al; Ahmed Baerveldt Comparison
Study Group. Five-year treatment outcomes in the Ahmed Baerveldt
comparison study. Ophthalmology. 2015;122(2):308-316.

Gedde SJ, Herndon LW, Brandt JD, et al; Tube Versus Trabeculectomy
Study Group. Postoperative complications in the tube versus trabeculec-
tomy (TVT) study during five years of follow-up. Am J Ophthalmol.
2012;153(5):804-814.

Christakis PG, Tsai JC, Kalenak JW, et al. The Ahmed versus
Baerveldt study: three-year treatment outcomes. Ophthalmology.2013;
120(11):2232-2240.

Clinical Ophthalmology 2018:12

submit your manuscript

285

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Olawoye et al Dove

Clinical Ophthalmology Dove

Publish your work in this journal

Clinical Ophthalmology is an international, peer-reviewed journal =~ PubMed Central and CAS, and is the official journal of The Society of
covering all subspecialties within ophthalmology. Key topics include: Clinical Ophthalmology (SCO). The manuscript management system
Optometry; Visual science; Pharmacology and drug therapy in eye  is completely online and includes a very quick and fair peer-review
diseases; Basic Sciences; Primary and Secondary eye care; Patient  system, which is all easy to use. Visit http://www.dovepress.com/
Safety and Quality of Care Improvements. This journal is indexed on  testimonials.php to read real quotes from published authors.

Submit your manuscript here: http://www.dovepress.com/clinical-ophthalmology-journal

286 submit your manuscript Clinical Ophthalmology 2018:12

Dove


http://www.dovepress.com/clinical-ophthalmology-journal
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
www.dovepress.com

	Publication Info 4: 


