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The dual chamber single plate implant ~—
its use in neovascular glaucoma
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Abstract

The ingertion of an anificial graining implant
consisting of a silicone tbe, opening onlto the upper
surface of a circular episcieral plate, will provide
long-term drainage in cases of neovasculas
glaucoma. A simple modification of the gpiscleral
piate, the addition of a subsidiary pressure ridge,
aliows the episcleral lissues lo funclion as a
lemporary pressure-sensitive valve which flimits the
escape of aqueous in the early postoparative period.
The surgical technique used with this modified
implant is described, together with the results in the
first 24 eyes In which it hes been used.
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Th_enrllwhnprwiuulynpmdﬂumnfm
aruilicial implant 1o treat severe and complex cases
of glaucema. This implant, which consists of a fine-
bore silicone rube opening onto the upper surface
of one or 1wo large circular episcieral piates, is
placed 50 that the silicone rube drains squeous from
the anterior chamber (AC} into & deeply buried bieb
formed in the tissue covering the episcleral plate
(see Fi;weml}. 1Th:uﬂrrﬁplmnhlnhmundm
treat 3 variety of different types of secondary
glaucoma incliding neovasculsr glaucoms, in which
good long-term resules, with retention of useful
vision in 2 significant number of cases, have been
reported." ! This article describes 3 modified
implant, designed to regulate the escape of aquesus
during the early postoperative period snd thereby

svoid hypotony. The surgical technique for its use
and the results obtained in cases of neovasculsr
glsucoma are described,

Primciple of dual chamber single plate
lmplant

The only difference between the modified implant
and the standard single-plate implant used hitherto
is the addition of & pressure ridge w0 the upper
F{ﬁ_ﬂithupidmlphh.ﬁhﬁﬂhﬂfidp
is josned to the circumferential ridge at the edge
of the plate snd encloses an ares of 10.5 mm?
around the opening of the silicone lube. When this
modified implant is placed in position on the globe
and covered by @ thick flap of Tenon's tissue, the
pressure ridge, together with the smooth flexibie
tissue of Tenon's KU1 a8 3 pressure-
sensitive valve which regulates the escape of
aqueous into the main bleb cavity during the sarly
postaperstive peniod. The intrsocular pressure at

1o spen omo the upper surfaor of & circular epmscieral plne which
b 3 ridpe wound he odgn and is carved 1o e che schers. The
perage of aqueocws info the spasy brween the place and the
owpriying tisues resales in the foomsation of 3 largr unilooglar blsk.
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Fig 1. -Prncipie of dusl chamiber sisgle plate Molbong implant,
A section chinsugh the eye shows hirw 1he prmasurr ridgs foguther
matn bieh cavity in the immediste postepcrative pariod.

Fig. ). = Principle of dual chamber single plare Malteno implane.
A wection through the eye shows the nSsues over (e anteriar
biet becoming distended by squeowus te allow 1 controlled escape
of =peso o the main bleb cavicy a few days afher operation.

brovascuids bab nng
Dressre figu
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Fig 4. =Principle of dusl chamiber single plase Molsens implant.
A section through the eye shows how the formation of & large
unliocale bich ity 1he towen off the premars rdgy o allow
fres communicanon berween the lntener of (ke eye and the main

which aqueous crosses the pressure ridge depends

on severa] factors:

1. The tension with which the Tenon's tissue is
surured over the mplaat at the time of

optrynoan.

2. The incensiry of any inflammarory swelling of
the nwue which occurs during the early
postoperative period.

3. The srea enclosed by the pressure ridge.

Lo

Fig. 5. = Phosopraph m show 1he dual chamber ymplonr with the
pressure ridge formang o small anrechassber moo which the
ramslimbal rube opens.

4. The heighr and precise contour of the pressure
ridee.

This valve action 1 temporary since the tension
and mflammation in the overlying tissues decTeases
withun @ few davs of operation. However, by this
time the bleb has formed a definite inner fibrous
lining which becomes distended by aqueous and
which offers sufficient resistance to the further fow
of aqueous to maintein the intraocular pressure. See
Figurss 2, 3, 4, 5.

Patients presenting with cstablished neovascular
glaucoma who remined vision of bare light
perception or better were offered drainage by
implant where it formed sn appropriate part of 2
trestment package which included pan-retinal

photocoagulation, peripheral retinal cryo-ablation
and medical measures o weat any underlying
discase.

Preparaton for eperation

In sddition to the wsual prophylactic antibiotic
drops end skin preparation, medical measures to
lower the intraocular pressure were used in accor-
dance with the patient’s general state: These
inchuded topical Gutt, adrenaline 1%, or alterna-
tively Gutt. phenylephrine 10% or 2 5% in patients
with cardiovascular problems. Systemic
acetazolamide was given either orally or
intravenoualy in doses from 250 o SO0 me. IF
necessary these measures were supplemented by
mannirol, by intravenous infusion, in a dose of 200
to 500 m] of 20% solution given half an hour prior
o commencing the operation
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Fig. 6. — Pecograph 10 show e episcieral phie of che implant
sutured s posicien on the sclers with i anpwier edge
spproaisaiely o hne wich dve inserteons of the rectus muscles.

Anacsthesia
Where the general state of the patient permitted,
snaesthesia was preferred. [n these cases
care was taken 0 sdminister sufficient atropine to
block the oculocardiac reflex, which s parccularly
exily eliciked when operating on eyes with acute
neovascular glsucoma. In those patients who were
was administered. However, in these cases care was
taken to obtain the sssistance of an anaesthetist who
monitored the cardiovascular system and
the anaesthetic. Local ansesthesia and akinesia was
obtalned by the rerobulber injection of 3 or 4 cc
of 2% lignocaine with adrenaline in a dilution of
1:180,000. In acministering this retrobulbar
injection great care was taken o handle tissue gendy
snd 1o inject slowly 1o avoid causing undue pain
and further stimulating the oculocardioe reflex. In
addition jocal ansesthetic was injected in order to

7.— Photogreph oo show the use of 3 22 gauge nesdie 1o form
e a track through the Embal tsswe ints the AC

The dual chamber sngle plate impmmt

Fig. 8. = Phowgraph 1w show ihe tube of the imvplav passing
besesh the scleral Pap via 1he needie track imte ihe AC

block the facial nerve and prevent contraction of
the orbicularis oculi mauscle.

Surgical Technique
ﬁﬂ:tlﬂrﬂﬂlllhtlldl:;h.:kmmt:
superptemporal quadrant o r4 Was
by incising the conjunctiva at the limbus and
retracting the tissue towards the fornix, after
supporting the globe by two squint hooks passed
beneath the insertions of the superior and lateral
rectus muscles. A battery operated cautery was used
10 outline a rectangular lamellar scleral flap with
irs base st the limbus and its corners clode [o the
ends of the insertions of the adjscent supetior and
laternl rectus muscles. After inclsing the sclers
within the cauterised sres 10 3 depth of one-third
o¢ ane-half of its thickness, the flap was dissected
up to the limbus and the episcleral plate of the
implant placed on the sclera so that the anterior
edge of the plate was situated at the posterior edge
of the bed of the flap. The plate was firmly sutured
to the sclers with twe 7-0 silk sutures (Figure §).
The next step wis 10 place the silicone wube radially
scross the carnea and cut the excess off st o point
3 mm Inside the limbus, This cut was made
obliquely so that the bevel of the tube faced
anteriorly. Once the rube was suitsbly trimmed 2
sharp-pointed 22 gauge needle firted o 2 2cc
syringe was used to puncture the limbal tissucs and
enter the AC undet cover of the lamellar sclersl flap.
This puncture was m:?u“i;:n 1 .:jirminn
to the plane 18, taking grear
mmmmmmmm
rather then passing between the mesodermal and
neurectodermal leaves of the iris (Figure 7). As soon
as the needle was withdrawn the silicone rube was
fed down the needle 1rack into the AC (Figure 8).
It was necessary to insert the tube quickly as the

Table 1. Control of IOP in cases of neovas-
cular glsucoma drained by implants with six
montha to six and a half years follow-up

(aversge 3.4 years) In the case of the
1982-84 series, and six months to four years

aversge 2.9 years) In the case of the
‘[lﬂu-l?mhc

Fail
I0F = 267 kN
{> 20 mmbpg)
oa Rx*
Pachiss bulbs
Control

I <2871
(<20 mmHg)
on Rx 5 8

Cure

I10P<1éiibFa

(<70 maHg) 1% 13
*Rx = adremaling 3nd wmelol drops ¥ scrstelectisde.

B bk
L

needle track tended to close down and prevem
passage of the soft and flexible silicone tube, If the
rube did not pass exsily, the needle track was dilated
by reimroducing the needle. In certain cases
difficulry was encountered when the tube entered
Fuch’s clefi in the iris instead of the AC. When this
occurred sir was injected via 8 Rycroft cannuls to
deepen the anterior chamber. Alter this, the needle
track was redilated and the wbe inserted inro the
anterior chamber. Once the tube was in position,
the lamellar scleral flap was replaced and reinforced
by 2 square of donor sclera sutured fiemly in
i

The fap of Tenon's imsue and conjunctiva, whach
regulates the escape of aquesus during the early
postoperative period, was drawn forward so 23 to
cover the episcieral plate of the implant

snd the donor schera. In those cases where the
tissues were of normal thickness and ¢lasticity, the
flap was sarered so s to just cover the limbus.
However, in old and frail patients in whom the
weak, the tissues were drawn forward 1o cover the
pressure ridge of the implant with mare substantial
tissue. In both cases the fap was surured at the
limbus by rwo 7-0 silk surures which were firmly
anchored in the eplsclera) tissue afler which any
redundant thin and tattered conjunctiva was
tesected back to the margin of the cornea. In all
cased the aperation was concluded by the injection

&34

of 3 mixrure of cephalosporin, gentamycin and
methyiprednisolone acetate benesth the conpnctiva
in a quadrant sway from the site of the implant.

Fost-aperative management

All patients were mobilised immediately after
operation and all cases received 3 standard topical
regime consisting of atropine 1%, adrensline 1%
or phenylephrine 2.9% and betamethasone with
neomycin drops 0.1% three times a day,

The medication was continued untl the eyss were
white and quiet. Those patients with potentiaily
useful vision received additional systemic
medication to control bleb hibrosis. This regime,
which has been reported n detail previously,
consisted of a combination of prednusone,
fluphenamuic acid and colchicine grven by mouth
for fout to 3ix weeks afier operauon’

Follow-up

All cases were seen a1 least once daily while in
hospital and examined with a Haag Streit shit-lamp
where their intraocular pressures wese measured
using 2 Goldmann spplsnation tanameter. Patients
were discharped from hospital as soon a5 the AC
was fully formed after which they were followed
up 48 outpatients.

Initislly pstients were seen ar intervals of a few
days to & week, but after the first two visits were
setn at inrervals of two weeks during the first six
weeks. Thereafier, paticnts were seen at moathly
to three monthly intervals until the drunage system
had stabilized after which they were seen every
three months for the first year after operation.
Subsequently, patients were seen every ux lo twelve
months.

Postoperative course

The snterior chambers of 1the majority of cases were
well formed on the first postoperstive day while
rapid regression of iris new vessels and absorption
of fibtinous exudse occurred. The intraocular
pressures of the cated cases remained in
the 0.8 10 2.93 ¥Pa (6 to 22 mmHg) range duning
the first seven to ten days until a definite bieb had
formed. During the next five weeks, temporary
elevation of intraocular re 1o a peok of
between 3.33 and 5.33 kPa (25 and 40 mmHg) was
pbserved in approximately half the cases. Once Lhis
bypertensive stage wes passed, the eyes were charac-
terized by & distended thick-walled bleb over the
plate of the implant with 3 quiet anter:or segment,
marked to moderare regression of iris new vessels
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and intraocular pressures which fell 1o 3 range of
133 w 2.67kPa (10 w 20 mmHg) without
medicstion, or were controlled with medication in
those eyes which rerained some vision (Table 1).

Complications

The major complications encountered in this series
included two cases in which the anterior chamber
remained flat for three and nine days respectively,
In both cmses the anterior chamber refocmed
spontancously and it 1s of inverest 1o note that the
intreocular pressuses were mainained throughout
the period of collapse of the anterior chambers at
jevels of between 0.8 and 1.2 kP (6 ond 9 mmHg).
Another msjor complication was breakdown of the
listues over sn implsar in 2 very Il man with
chroni¢ respiratory insufficiency who was
maintzined on long-term systemic steroids. [n this
case the umplant was removed and reinserted via
3 pars plana incisivo afler carrying out an antefior
vitrecromy and lensectomy. This only ¢ye retaing
vision of band movements and has maintained a
normal intraoccular pressure without supplementary
medicstion for the past pine months!

A minor complication which was noted in five
cases was 3 delay of between one and three days
in the drainage of aqueous through the tube. This
was associsted with 3 persistent elevation of IOP
0 35 much a3 4.67kFa (35 mmHg) and was
probebly caused by blood clot trapped berween the
exit of the tube and the pressure ridge of the
episcleral plate. This was treared conservatively
with acetszolemide by mouth until spootancous
drainage was established,

Discussion

Early stager of bleb formation — valve action

of implant

The valve mechanism of the dual chamber implan:
uses the inflamed tissue of Tenon's capsule as o
flexible pressure-regulating element working sgains
the pressure ridge of the implant. This srrangement
has the sdvantage of making the valve cavity and
the opening of the tube self-cleaning as they were
expostd 10 the proteolytic enzymes and phagocytic
cells derived from the overlying tissues. The
pressure at which aqueous &scapes info the main
bich cavity depends on the tension and dssue ruzrgor
of Tenon's titswe during the early postopecative
period. However, in spite of wide individual
variation in the surgicsl tension and degree of
inflammation wn thos tuzoe the ‘valve' has rapidly
cleared itselfl and then maintained an JOF within

The dual chambe: wngie plale mpiant

1982-84 series, and six months to four years

(average 2.9 years) in the case of the
1985-87 series .
Sanple ingle  Dual chamber singie
plae iplanes  plae nplants
{3 eyes 1982-84) (24 eym 1985-57)
Vil resait
Mo PL 4 4
FL-HM i1 i
1/60-5:40 I 3
&a0-424 & 2
1868 1 2

ﬂ-m;m HM = band movermnn.

the 0.8 1o 2.93 kPs (6 to 22 mmHg) range in all

period is impartant in preventing further leakage
ar ruprure of Intraocular blood vessels and thereby
preserving what vision remains.

Comparison with earher mode! implan:

In evaluating the bebaviour of this implant, it is
wsefial to compare the result with those of eyes with
neovascular glaucoma drained by the simple single
plate implant used by the suthor,
Comparison between the 24 eyes drained by
implants during the period 1982 w [984 the presem
series shows that in the former series more than
B0% of cyes exhibited postoperative shallowing of
the snrerior chamber with 44% baving a period of
sctual collapse of the anterior chamber.
Furthermore, the mean rime for this group before
full reformation of the anterior chamber was 7.3
days. With the modified dual chamber implant the
correspondiag figares are 7.5% farening of the
aoterior chamber with & shallowing of the anterior
chamber being recorded in 35% of cases and the
mean time before full reformation of the anterior
chamber being 1.9 days.

Apart from the more rapid reformation of the AC
alter insertion of the dual chamber impiant, the
postoperative behaviour of the twu types of implant
is the ssme; with 3 bypertensive stage of bieb
inlammation lasing five 1o six weeks sfier
operation. In both types of implant the hypertensive
slage = followed by 3 stable stage with & distended
thick-walled bieb and 4n IOP that varied sccording
to the patient's age, the severity of the glaucoma

3

Table 3. Postoperative behaviour and
control of IOP In cases of neovascular
glaucoma treated by implants (lollow-up six
months to six and a half years) (average 3.4
years) in the case of the 1982-84 series, and
six months to four years (average 2.97
years) in the case of the 1985-87 series.
Sample siegle  Dual chussber ungle
Pomoperstive courm plawe implanrs  plase implaat

(1982-84) (158587}
Plac AC ' R 119
Mesn JOP doy 2 1.07 kPa 213kPs
{3 mmHg) {16 mmHg}
Range 0-2.4 kPa 0.8-2.93 kPa
018 menHg) 22
F e 16 refarm 7.3 daps 1% deys
Control of IOP 5% %

ind whether or not medication had been given w0
control bled fibrosis,

The overall results in terms of control of IOP do
not dillfer significantly between the rwo groups. Ses
Table |. However, the groups are not strictly
comparable, since the first group is restricted to
somewhat more favourable cases of neovascular
glaucoms thar were thought to bave some slight

potential for vision. The second group on the other
hapnd comtams al! cases of neovascular plsucoma that
were seen, including eyes with the barest hight
perception and one cye with no light perception.
These cases were included in order 10 evaluate the
new umplant under extreme conditions. Sce Table 2

Despite the inclusion of these eyes, the overall
incidence of postoperative fattening of the AC has
been lower and the course Emoother
than was the case using the simple single place
implant in ‘selected’ cases. See Table 3. These
findings lead the suthor 1o recommend that the dual
chamber type of imphat should be used in
preference to the simpie single plate implant when
draining cstablished cases of oeovascular glaucoma.
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