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Purpose: To determine the long-term outcomes of patients with traumatic glaucoma treated with Molteno

impiants at Ounedin Hospital, New Zealand.

Design: Prospective, noncomparative, interventional case serles,

Participants: Thirty-eight patients with traumatic glaucoma and with a mean follow-up of 10.9 years.

Intervention: Insertion of Moiteno implant

Main Qutcome Measures: Intraocular pressure (JOP) and intraocular pressurs-related surgical interventions
after Moiteno implant insertion.

Resufts: Insertion of a Mcltenc implant controlied the IOP at 21 mmHg or less {with or without hypotensive
medication) with a probabiiity of .80 (95% confidence interval [CI], 0.66, 0.93) at 5 years and 0.72 {35% CI, 0.58,
0.88) at 10 years. At final follow-up. intraccular pressure was controlled solely with the Implant in 26 cases and
controlied with the addition of hypotensive medication in three cases, whereas nine eyes were failures. Eleven
patients (29%) underwent intervention for implant repositioning or tube orifice biockage. Thirty-four double- and
six single-plate Molteno implants were inserted. Two patients had implants replaced. Seventy-nine percent
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No exciusions resulting fraom extensive ocular damage.

Conclusions: WﬂMummunnmelmcﬂmanﬁﬂ :

long-term follow-up In 78% of cases. Ophthaimology 2001;108:1796-1800 © 2001 by the American Academy

of Ophthaimology.

Serious clevation of intragcular pressure (TOP) after wauma
15 the result of functional impairment of the aqueous cutflow
pathways. With bluat injury. the typical sequence of events
is an imtial tearing of the sngle structures, leading to angle
recession with strewching and tearing of the trabecular rissue
(contusion angle injury), which is frequently associated
with intraocular bieeding and inflammarion and cesults in
scarring and permanent reduction in the focility of outflow,
the result of which is chronaic ravmatic glau-
coma. Chronic ¢losed-angle traumatic zlancoma may result

from penetrating cye injuries caused by shup objects or -

through waumanc angie closure 33 o resuit of rupture of the
zonule, disruption of the lens. or subluxarioa of the lens
resulting in pupil block. Closed trauma that is sufficiently
severe 10 produce glaucoma typically couses damage o the
lens. zonuie, peripheral retina, choroid. and macula. In the
¢ase of penetating traumu. frequently there is also domage
leading to decompensation of the comea,

The risks associated with (raumatic glagcoma can be
reduced by surgical repair of penerraing injurteg combined
with measures 1o prevent angle closure through pupil block
and trestment of hyphema and posuraumatic inflammation.
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However, when glaucoma does develop, the outlook for
trabeculectomy and other drainage operatioas is refatively
unfavorable because the previous Trauma has made many
patients sphakic. and the young age of the patients produces
a strong teadency for blebs ro scar down and fail. Although
the results of wabeculectomy can, 10 some extent, be im-
proved by the use of cywstatic agents, these have the serious
disadvantage of tending to produce dangerously thin biebs
in patiens who have a long expectation of life.

This communication describes the long-term results of

cases of pogursgmatic glsucoma weated by Moleeno im-
plants at Dunedin Hmpiul from 1978 to 1998.

Subjecty snd Methods

All putiens who had & Moiteno implant inserted for Gaumatic
flavcoma at Dunedin Hospital berween 1973 and 1998 were
idensified from the compuserized database of the Otago Glaucoma
Surgery Outcoms Siudy. Surgeries were performed by ophihal-
mologises or supervised residents un training. There were oo ex-
clusions on the basis of exmwasive ocubar damage. A case now
review of these ¢ves was then performed. Data wese collectsd from
boch clinecal notes and che computer database. Surviving patiencs
were recalled for clinical evaluation, which was cumied out at
Dumedin Hospiral. except for one patient, whose review wok plaoe
in Aocklamd Comsent for data metneval was obtxined from rhe
Emwcs Commattee of the Regionul Health Authoricy.

The following Jata were Collected and Jnglyzed.

[, Pulent demographics and staus of eyes. Data recorded

|u1mhdpmlmpﬂlh type of inyury. associated og-
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ular damage. medical reament. and surgical inerventions
berwesn Fauma snd insernon of Molteno implant

Z. Inraocular pressure. The precperative [OP for each eye wis
taken as the mean JOP in the month before surgery. After
surgery. [OP was caken as the mean for each posoperalive
year. The IOF was messured using a Haag-Streit Goldmaan
Jpplanation tomometer monted on 3 slic lamp. Medications
used were recorded at each visit. [n this paper. “control” was
defined as a mean JOP of 21 mmHg or less while the patient
tock a0 hypotensive medication, and “medical congol™ was
deflned a5 a mean IOF of 21 mmHg or less while the parient
ook hyposensive medicaion, “Failure™ was defined 5 2
mean [OP of more thaa 2! mmHg, phthisis. or esucleadon.

3, Visual acuity. The preoperative visual acuity for each pa-
tient wes the best-comected visual acwity recoeded in the
month before surgery. The postoperative visual acuity was
the besi-cormecwed visual acuity for each postoperative year.

é. Fields and vertical cup-io-disc ratios. Unal 1933, all visual
ficids were plowed mamvally on 2 Cwoldmana perimeser
(Haag-Sireit AG, Koniz, Swizerland). From [98§ 10 1992,
an aswomated Humphrey static perimeter (Humphrey [astry-
ments, Dublin, CA) was used predominantly, and after
1992, the Medmont (Medmom Pry Lid, Victoria, Auttralia)
swtomated static perimeter was used in most cases. Yisual
Gelds were iow one of Gve equal caiegones of
percentage of feld remaining. Fleld loss was defined when
subsequent felds demonsusted 3 lessened casegory of feid
remainjng Cup-m-dise ratios wers recorded phosographi-
cally or visually. as the state of the media permitted.

5. Control of bleb Abrosis. The signs indicaring 2 need 0
control bleb Bbrosis were vigorous capillary dilotion with
edema of the bleb wall. Tenon's cyst formation and rise in
[OF wy more than 20 mmHg Whea necessary. bieb fbrosis
wos controlled by a systemic course of prednisone. 3 aon-
seroidal sndinfamemanry (fufenemic acid or diclofenac),
and colchicine, which was tulored © the pabeac’s individ-
ual needs.

& Further surgical inrvengions after Molseno implant msertion.

7. Clawcoma medical treatment af fina} follow-up.

Surgical Procedure

Surgeries before 1983 were two-stage procedures, whereas after
1983, all procedures were One-stige msing the polyglsctin 910
{Vicryl) de sechaique. The conjunctiva and Temon's capsule were
incisad af the limbus amd dissecsed possetiorly. Double-plate dmins
were sutured to the sclern with & 7-0 silke surure on sither side of
the inserton of the superior rectus, with single-plate drains being
surured to either che nasal or temporal side of the superior memus
insertion. [n the rwo-srage procedure, im the st stage a partial
thickaess scieral flap wes fashecned but the rube was left under the
medial recus until the second sage, when the lube wat placed in
the amterior chamber. In the one-stage procedure. a partal dhick-
oess scleral Rap was lified oo the limbus, and a orimmed tube was
placed im0 the apterior chamber via 3 paroenesis created wich
either a 22- or 23-gauge needle. o the cases |a which it was used,
3 5-0 Vicryl tie was then tied arouad the tbe, and it occiusion

way coafirmed by snempding w imigate balanced salt solution
down the tube, The scleral Aap was thea replaced and Sutured with

70 silk [n dw rwo-siage procedure. afier 4 W 6 weeks e
comjunctiva and Temon's capsule were lified and e mbe was
retrieved from under the mectus muscle. It was then placed in the
anterior chamber in the same manner a3 for the one-siage proce-
dure. At the end of the procedure. 3 subconjunctival injection of
corticosteroid dad anubivtic wa given. Routne posioperative
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Figars 1. Kaplan—Meier curve showing the probsbility that the incrace-
ular pressure will be controlled after insernon of Maoltens implanc.

cortzcosteroid and antibiods drops were tapersd over the jubse-
quent postoperalive Wweeks.

Statistical Analysis
A Kaplaa—Meier analysis wos used 0 demonsirate survival corves
for long-term success (Fig ).

Resulrs

Forty Molieno implonts were inseried into 38 cyes. There were no
implant-related mfections. Four eyes became phehisical bess than 6
moaths after surgery, of which one was enucieamed These patisars
hod sustained major disruptive ocular injury and were comyidered
falures. Four other eyes were enucleated for cosmetic reasons or
pain. Twy patients died. both within 5 years of fast follow.ap. Of
the remoining 283 petients. 15 remain under acuve review and J
were lodt w0 follow-up after 03, 9.1, and 135 years

Patient Demographics and Status of Eyes

The mean age 3t surgery wua 39 years (range, 9-3 | years), ond che
mean length of follow-up was [0.9 years (range. 0.4-20.7 yexs).
There were 33 male and 5 female pacients. Twp patieng died
duripg follow-up. There were 27 righc and 16 lefi eyes. Ninemen
eyes had suscsined blunt trauma aad |9 had penetrating (rauma. All
19 surgeries before 1983 were rwo-stage ared ali 21
surgeries after |98 were one-stage procedures. All bot six patencs
received double-place imploats; thess six were 3 Ak of ciliary
body compromise (se¢ Table 1). For the 31 patients for whom the
data were available, the mesn time betwesn trauma a0d smplan
surgery was 10.2 years (range. 0.1-43 yeary: see Table 21, Tharty
pacents [79%) became aphakic or pseudophalsc befone or X the
time of Moltzoo implant insernon. Most patienc had widespread
aaterion segment tragma, including disruplyon to the bens and major
iris root conmusion injury. In those eyes dhor were stll phakc.

‘“Table 1. Number of Operations wich Different Types of
Mulzeno Implanes Showing One- and Two-sage

Snmal Technique _
T Implame Sevle
Surpical Technigue Omyg Pleaee Twe Plans
Onesoge techaigue 3 I3
Two-srage cevhnque J ) 14
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Table I Time becween Trouma and Moltene Implant
Insertuon in Yeors

Time from Trauma o Number (%),

Imaplanst (¥l N =13
=1 LI{39%)
1-3 -1 (3w
&= |0 1 (148%)
11-13 3 {16%)
16-20 J10%)
1130 : J(10%)
I+ : 2 (™)

goalaopic aagle recession was found in all cases. Twenty-seven
patients ad had no previous surgery for their cawmatic glaucoma,
whereas five had undersone one wabeculectomy. three patients
underwent two irabeculectomies, ond one patient underwent tiree
trabeculectomics. Two patients underwent Krasnov's external si-
pusotomy. The mean number of preoperntive glaucoma medica-
tions wai 2 per patient (range, 0=4).

Iatraocular Pressure Ourcome

The mean preoperative [OF was Jd.6 mmHyg (standard devianon,
12.4 mmHg). This fell w0 [6.3 mmHg (sondard deviation, 3.6
mmHg) in the first postoperacive year and then varied between |2
and 16,2 mmMHg over subsequent years of follow-ap. Of the 38
eyes, control occurred in 25, medical congrol in 3, .end failure in 9
(including 4 cases of early phechisis). [nserdon of a Molwno im-
plant controlled the IOP with or without hypotendive medicacion at
2! mmHg or bess with 4 probabilicy of 0.30 (95% confldence
incerval [CI), 0.66. 0.93) a1 § years and 0.72 {95% Cl. 0.56. 0.38)
3t [0 years. There was no difference in ouscome betwesa the
penetrating trauma group, with 14 of 19 achieving IOP control or
medical control, compared with |5 of |9 in the blunt trouma group.
Of the 15 eyes thar did soc bave an implant removed. there were
§ single-plate a3nd 29 double-plate implants. (o che single-plate
group, three ¢yes were deemed comtrolled: one was medically
coorolled and there were two fatlures. [n the double-implan
group. 22 eyes were deemed contolled: two were medically con-
rolled and there were Gve fmilures. .

Visual Acuity Quicome

Immediately before Moltend implast insermon. four patients had 3
visual scuity of 615 or better, This increased 1o |0 pacients i final
follow-wp. Of the six padents whose visioa improved. five had
undergone ether cabaract exttaction or penetrating keraoplasty
either during or after Molteno implant insertion. The sixth case had
significant hyphemnaz at ume of implaat insertdon, the subsequent
resalution of which led o visual acuity improvemsnt, Three pa-

mumﬂmmﬁhmmmhm

Visual Field and Vertical Cup-to-Disc
Rado QCutcome

[t was not possible to perform fleld estimation either before or after
surpery because of visual acuicy in 14 potienes. Fifteen
pacients showed no fiedd loss during follow-up, whereas fve Jost
Aeld. In || patiencs, ar sither preoperative Of pOSTOperitive Jssess-
mest, vermcal cup-p-dise rato was mot recorded because of inad-
equate fundus view. Nineteen patients showed no chaage in their
vertical cup-to-dise ratio, and four demonstrored am mereased
vertical cup-wo-Jise rato during follow-up. OF these four. (wo eyed
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lost wisual field, one was recorded s having a stable field. and flaly
data werg nat available an the foarth

Control of Bleb Fibrosis

Ninetesn patients ok onl brosis suppression because of threy.
ened bleb failure from overfibrodis. This consisted of daily trea.

ment of up 10 30 mg of prednisone. 0.9 mg colchicine, and 3

- noasseroidal antiafammatory taken for 2 mean of § weeks (range.

4=29 weeki). One further patient w3s prescribed the above, but
without the predaisone, for § weeks. There was ao difference in
outcome between those who ok ol Abrosis suppressanty and
thase who did pot, wich 1S of 19 in the oeated group achieving [OP
control or medieal conrol compared with 14 of 19 in the untrested

roup.

Further Surgery

Twenty-three cyes required further surgery coamsisting of one or
more procedure. b

Implant Removal {Thees Cases). Two eyes required second
double-plate implonts. [n one case, the double implanl was re.
moved because of 3 comeal graft relared o presumed fungsl
keratitis. There was no evidence of infection around the impland.
However, for safety, the implant was removed while the infection
wis treated. The [OP rose and 4 second implant was inpered | year
sfer the first. which once again coamolled the IOP. Anpther
patient had 3 second implant inserted after 20 years when rideous
bhocked the rube of the implant. A longer silicone fube was needed.
s0 the implant was removed and replaced. A third doubie implant
was removed and not replaced st 18 eye Mar becams phihisical §
moaths after implantsrion,

Lmplant Manipulacions (11 Cases). Eleven cases underwent
position adjustment or orifice clearing of the intraocular portion of
the Jrainage tubes. Four pariencs had their tubes reinserted into the
posterior chamber via the pars plana, and four had their mbes
mimmed and reimserted ineo the anterior chamber combined with
penetrating keratoplasties. Three cases had vitrectomies w0 clear
ummﬂumnmﬂmmmm
IOP developed. in one after § years and in the ocher afier |6 years
of excellent [OP control. Slis-lamp exammation demonstrated im-
plant orifice occlusion by vitregus in both cases. Vimectomy re-
sulted in immediate reeurn © the TOP levels preimplant orifice
blockage n both

Enucleations (Five Cases). Five eyes were enucieated. Two
eyes were anucleated less tham § months after implant Insertion.

yeary ofter implantation becuse the eye was enlarged 30d un-
sighty, and the TOP was 1| mmHg or less, These cases wers
considered fallures, although the intraocular pressures were within

aormal limits.
Other Procedures {12 Cases). Two further patients had pen-

Glaucoma Medical Trearment at Final Follow-up

The mean number of glswcoma medicarions required at fnal
follow-up was 0.2 per patient (range, (=2), Four of the 30 eyes
(13%) that were ncither phthisical nor enucleansd were receiving
;lmmuﬁdhmmwum
MﬂﬂMHﬂﬂmﬂfmﬁlHMﬁ}
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Discussion

This noncomparative case series with long-tarm follow-up
documents the outcome of the use of the Molteno implant in
cases of traumatic glaveoma.

Traumatic glaucoma is often refractory to coaventional
‘reaernent. Before implant insertion, patients in this series
ad undergone || drainage procedures and were taking a
mean of just more than two glaucoma medical therapies,
reflecting the lack of response to more conventional treat-
ment. In this study, there was a mean of 10.2 years berwesn
rauma and implant surgery, which is typical of raumadc
glavcoma.. Traumatic angle recession is a risk facror for bleb
failure after rabeculectomy.! The mean age at surgery was
39 years, 30 these cases were ot higher risk of drainage
failure because of their relative youth.?

Trdumatic glaucoma encompagses a spectrum of disease,
Opacification of the comen and loss of the lens ot the initial
injury or subsequently reflects more significant damage. In
this series, 30 of 38 eyes (79%) became aphakic and 4 eyes
were lost 1o phiudis within & months of surgery (of which
| was goucleated), representing the greater severity of the
¢ye trauma in these cases. [n additon. four further eyes
were enucieated for pain control or dppearance despite
mean intrnocular pressures of 2] mmHg or less berween
dran implantation and eye removal. These cases were con-
sidered failures. Of the nine (ajjures, there was only one that
was the result of an IOP of more than 1! mmHg, the
remainder being cthe result of phdhisis or enucleation,

Because of the greater chance of failure of primary
rabeculectomy in traumatic glavcoma, it has been sug-
gested that this type of glavcoma would be best managed by
tmabeculectomy combined with antimetbalites or the use of
an ardficial draining device. However, the use of antime-
nbuhu:mtﬁﬁ-:mm:mhunn:mﬁ:mtmkufhu

mfemnumdmtrhulm
bleb Abrosis was threatened in 20 cases, so

o course of systemic antifibrosis treatment® was adminis-
tered for 2 mean of § weeks without significant complica-
aons. Locally administered antametobolites were not used in
thus saries. -

Long-term follow-up studies of the outcome of trabecu-
lectomy contain only a few cases of waumaric glaocoma.
Mills? showed 2 33% success rate (one of three cases). and
Ridgway® demoastrated a 67% success rate (four of six
cases) for primary tmabeculectomy in cases of traumatic
glaucoma.

Long-term follow-up smdies of refractory glaucoma
mmmm:mmmnmmmm
matic glawcoma. Freedman’ showed success in one of rwo
cases of aumatic glaucoma ereated with single-plate Mol-
teno implants ot |2 moaths follow-up. Mermoud et al*
treased 30 cases of raumaric with single-plate
Molteno implants, and 56% (17/30) of cases had control of
theic [OP at 21 mmHg or less with o without topical
wexment at mean follow-up of 20 months. Mills et al's?
study of Molteno drainage devices contained eight cases of
traumutic glancoma and demonstrated a 52% success mee at
4+ months follow-up: however, the details of these cases are

Mot given,

A retrospective, COMparative, non—cise-conlrolled sudy
by Mermoud et ai' of 87 cases of traumaric glaucpma |
compared trabeculectomy (47 cases: 53% success rate).
tribeculectomy combined with antimetsbolite {20 cases;
70% success race), and Moiteno implants (20 cases: 0%
success rate). However, 74 patients had been excluded. 48
because of asscciated lens damage, 10 because of angle
closure, and 16 because of less than 3 moaths of follow-ap.
Patients were defined on the ic Anding of angle
recession. In contrast, in our study'® no exelusions were
made. [n the study by Mermoud et al, follow-up was for a
mean of only 23 months and there was no statistically
significant difference berween the treatment groups beyoad
6 months follow-up. Of the 87 procedures, 31 ($9%) were
successful. However, in thas study, 3 of the 20 patients in the
antimetabolite group experienced bleb-related infections
fome moaths after drajnage, | of whom lost all sight. There
are 2 aumber of factors thar moke comparison with this
study difficult. The implants were single plae. and double-
plate implans may have produced berter [OP control. This
was not a tiol. and significant differences
exist between the groups. For example, in both the Molraro
inplant and augmented trabeculectomy proup, almost half the
patients hod already undergone a trabeculectomy, making di-
fect comparison with primary trabeculectomy unceliable.
Total follow-up was for 2 mean of 23 months, but only for
a mean of §.8 months in the augmenied trabesuiectomy
group.

The longest follow-up in these studies 15 less than 3
years, and we are unaware of any other long-term dasa.

Ouor case senies documents the long-term follow-up of all
cases of waumatic glavcoma treated with Molt=no implants
at Dunedin Hospital in Otago, New Zealand. No exciusions
were made no matter how severe the glancoms or concom-
itant ocular damage. In four cases. phthisis developed
within § months of implant inserrion, and these cases were
contidered foilures. Of the remaining 34 cases, 4 were
enucleated for appearance oc pain relef. These 4 cases had
mean intraocular pressures 21 mmby or less before enucle.
ation and were congidersd failures Three cases were lost to
follow-up, two of which were controdied by the implant and
one medically ¢controlled at last visit, In chis series, the mean

ive [OP fell from 33 mmHg to 14 mmHg ar final
follow-up, with a mean follow-up of 10.9 years. whereas the
mean noumber of zloucoma medications was 2.0 before
L insertion and 0.2 ot final follow-up.

At fAnal follow-up, 26 cases had cheir intraocular pres-
sures controlled taking no medication, } cases were taking
hypotensive medicarion, and 9 cases failed,

Conclusions

This prospective. long-term srudy of the outcome of Mol-
teno implants for the monagement of traumatc glaucoma
showed 76% control of IOP ar final follow-up. No panents
were excluded because of the extent of ocular damage.
There were 1| [OP-related surgical interventions. most
related to blockage or malposition of the internal end of the
wbe. Currently, modem vitrectomy technigques allow 3 more
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thorough clearance of vitreous when dealing with cases of
complex trauma. Therefore, these complications should be
less likely to occur now than at the start of this series in
1578. ,

The documented acute IOP rise resulting from implant
onfice blockage and [OP fall on clearance confirmed the
anatomic role of the implant in draining aqueous from
within the eye.
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