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SUMMARY

Concerns on anterior chamber intraocular lens (AC IOL) implantation
are often raised due to the association of complications with the old-styled
closed-loop AC IOL, especially those implanted in the mid-1980’s. Although
those lenses are no longer marketed, there are still more than 200,000
patients with this type of lens in place in the United States. There are
evidences that the new-style open-loop AC IOL may not be associated with
the problems caused by closed-loop AC IOL.

We report our experience in patients with pseudophakic bullous
keratopathy (PBK) and aphakic bullous keratopathy (ABK) that underwent
penetrating keratoplasty (PK) associated with AC IOL exchange
(pseudophakic) or secondary implantation (aphakic).
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INTRODUCTION

Aphakic and pseudophakic bullous
keratopathy accounted for nearly 40%
of all keratoplasties ! and had lead the
indications for penetrating keratoplas-
ty (PK) in the United States '3 in the
80’s decade. Besides closed-loop ante-
rior chamber intraocular lens (AC
IOL) are no longer marketed, there are
more than 200,000 patients in the
United States with these lens in place *.
To date, there are no definitive data
with regards to the choice of replace-
ment lens design and method of lens
fixation. There has been some contro-
versy over the best management of the
intraocular lens implant (IOL) in these
patients during PK . Generally, there
are three traditional choices *

- retention of aphakia or of the old
IOL;

- removal of the old IOL, rendering

the eye aphakic;

- removal of the old IOL and ex-
changing it for a new IOL, or inserting a
secondary implant into the aphakic eye.

Throughout the years it became
clear that iris plane, closed loop AC
IOLs and dislocated IOLs should be
removed > 6. Hence, in these conditions
the patient should have an IOL ex-
change at the time of the PK. There are
controversies and disagreement howe-
ver in where to best place the secon-
dary IOL implant in these eyes (wi-
thout support for a posterior chamber
(PC IOL), if in the anterior chamber or
in the posterior chamber.

We report in this paper our expe-
rience in 25 consecutive patients sub-
mitted either to a combined PK and
IOL exchange (pseudophakic) or PK
and secondary IOL implantation
(aphakic) using a flexible open-loop
AC IOL.
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MATERIAL AND METHODS

The chart of 25 patients who under-
went PK for pseudophakic (8 pa-
tients=32%) or aphakic (17 patients =
68%) bullous keratopathy with IOL
exchange/secondary implantation be-
tween November 1990 and September
1994 were reviewed.

Exclusion criterion for AC IOL im-
plant was the finding of peripheral an-
terior synechiae (PAS) more than 90°
of the AC angle, previously seen by
gonioscopy with a three-mirror lens or
during the surgery.

Donor cornea were preserved in
Optisol or K-Sol and stored at 4°C. All
surgeries were done by one of the three
corneal surgeons (PECD, RLA, MCND).

Surgical technique consisted of PK
combined with either an IOL exchange
(pseudophakic patients) or secondary
implantation (aphakic patients) of an
open-loop AC IOL using the UV
Kelman Omnifit 11 (IOLAB, Clare-
mont, CA). Surgeries were performed
under local or general anesthesia. Si-
zing of the AC IOL was determined by
measuring the horizontal limbal dia-
meter (white-to-white) with a caliper
and adding 1 mm to the measure. Lid
speculum was applied and no Flieringa
ring was used. A 7.75 mm donor but-
ton was punched out from the endothe-
lial side using a disposable trephine
blade (Weck, USA). The recipient cor-
nea was trephined to two-third thick-
ness using a 7.5 mm disposable tre-
phine blade and handle. The AC was
entered by a microsharp blade (75 Bea-
ver, USA). The host cornea was ex-
cised using right and left corneal scis-
sors. When possible, lysis of goniosy-
nechiae was performed with a Barra-
quer iris sweep or Vannas scissors. No
extensive iris manipulation was done.
In pseudophakic patients, all the lenses
were carefully removed by cutting their
haptics to easy removal of the optics
and then sliding out the haptics from
their iris adhesions. If bleeding was
present, either irrigation with sodium
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hyaluronate or direct pressure with a
Weck cell sponge were enough to con-
trol it. No cautery was used. Anterior
vitrectomy was performed when neces-
sary and anterior chamber was re-
formed with balanced salt solution
(BSS). A flexible open-loop AC IOL
was implanted into the AC angle
through an open sky approach, posi-
tioned orthogonal to the orientation of
the explanted lens and, if the surgeon
was sure of its good implantation, the
AC IOL and the AC angle were then
coated with sodium hialuronate and
the donor button was sutured into place
using 16 interrupted 10-nylon sutures.
At the end of the sutures, sodium
hialuronate was exchanged by BSS.
The knots were left on the donor side
and the surgeon checked for the water-
tight condition of the surgical wound
with the Weck cell sponges. Subcon-
juntival injection of steroid and antibi-
otic were given and the eye was pat-
ched and covered with an acrylic
shield.

TABLE 1
Best corrected visual acuity (BCVA) before and after pene-
trating keratoplasty (PK) associated to anterior chamber
intraocularlens (AC IOL) implantation in aphakic (ABK) and
pseudophakic bullous keratopathy (PBK).

The patients were examined in the
postoperative days 1, 7, 15, 30 and
then monthly. The clinical parameters
assessed included best corrected visual
acuity, biomicroscopy, gonioscopy
with a three-mirror lens, tonometry
with TonoPen and Goldman tonometer
and fundoscopy by a retina specialist
(WEF). When necessary, angiofluores-
ceinography by ImageNet (Topcon, Ja-
pan) was done.

All types and styles of explanted
IOLs were identified and recorded in
the chart. Complications when present
were also recorded in the chart.

RESULTS

Our series consisted of 13 females
(52%) and 12 males (48%), with mean
age of 74 years-old (range from 46 to
93). Seventeen patients (68%) had
aphakic bullous keratopathy (ABK)
and eight (32%) pseudophakic bullous
keratopathy (PBK). The mean follow-
up was 17 months (range from 3 to 45)
postoperatively. Fifteen patients (60%)
were seen for a period longer than 11
months and 10 (40%) for less than 11
months.

Table 1 displays the best corrected
visual acuity pre and postoperatively.

Table 2 displays the type of ex-
planted IOL in each given case.

During the follow-up period, 24
corneas (96%) remained clear. Just one
patient (4%) had opaque cornea secon-

N i 9
BCVA umber of patients (%)
Preop Postop
<20/200 16 (64%) 3(12%)
20/50t020/100 8(32%) 10(40%)
>20/40 1(4%) 12 (48%)
Not know n

25%

Hessburg
13%

Leiske Physioflex
25%

Sheppard Universal

13%
Choyce
13%

B Sheppard Universal
| Choyce

0O Dubbroff

B Leiske Physioflex
W Hessburg

Not know n

Dubbroff
13%

Table 2. Types of explanted AC IOL in pseudophakic bullous keratopathy and penetrating keratoplasty
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TABLE 3
Comparative final best corrected visual acuity in four studies

Data Zaidmanand Goldman Hassanetal Koeningetal Dantas etal
PostopBCVA

<20/200 22% 25% 25% 12%

20/50t020/100 33% 32.5% 40% 40%

>20/40 31% 42.5% 35% 48%
Number of patients
Pseudophakic 35 31 20 8
Aphakic 1 9 - 17
Follow-up 15months 25months 15months 17months

(range 3-32mo) (range3.5-51mo)  (range4-45mo)  (range 3-45mo)

dary to allograft rejection. This patient
belonged to the ABK group.

The main complications associated
with ABK (17 patients) were age re-
lated macular degeneration (ARMD)
(2=11,8%), cystoid macular edema
(CME) (1=5,9%) and graft failure
(1=5,9%). In the PBK group (8 patients),
complications were CME (1=12,5%)
and ARMD (1=12,5%).

No progressive sinechiae were
noted in any case.

DISCUSSION

Many concerns are raised on AC
IOL implantation because of the asso-
ciated complications identified with
several previous and outdated AC IOL,
especially the closed-loop lens style ">
7 They reflect a general distrust of
AC IOL, mainly the highly publicized
closed-loop AC IOL of the mid-1980’s
!. There are evidences that Kelman-
style AC IOL may not be associated
with the problems caused by old styles
of closed-loop AC IOLs #1115,

Zaidan and Goldman 3 in a prospec-
tive study involving 36 patients in
1990, reported 11(31%) patients with
best corrected visual acuity (BCVA) of
20/40 or better, 12 (33%) with 20/50 to
20/100, 8 (22%) with 20/200 to 20/400
and, 5 (14%) with count fingers to
light perception. Major causes of vi-
sion less than 20/40 were CME (9 pa-
tients=25%), glaucoma (5 patients
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=13.8%), graft failure (4 patients=11.1%)
and high astigmatism (3 patients=8.33%).
Thirty two patients (90%) of the grafts
remained clear at the average follow-
up of 15 months (range from 3-32
months).

Hassan and colleagues !'! in 1991
comparing iris-sutured PC IOL with
Kelman-style AC IOL during PK in 40
patients (9 ABK and 31 PBK) reported
42.5 % with BCVA of 20/40 or better,
32.5% with 20/50 to 20/100 and, 25%
with 20/200 or less. In this series, 95%
(38 patients) of the grafts remained
clear. New glaucoma incidence was
22.5%. Main complications were CME
in 16 patients (15%), ARMD in 4
(10%), graft rejection in 5(12,5%),
retinal detachment in 1 (2.5%) and,
sterile corneal ulceration in 1 patient
(2.5%).

Koenig and colleagues 2 in 1990
reported 35% of the patients with
20/40 or better and 25% with 20/50
to 20/100. All grafts remained clear at
the end of the study.

In the previous studies, 90 to 100%
of the grafts remained clear at the lat-
est follow-up. In our series, 96% (24
patients) of the grafts remained clear.
Just one patient developed corneal
opacity due to corneal graft rejection.
Our study shows similar results post-
operatively (see Table 3) to those pre-
viously discussed. No new or seconda-
ry glaucoma was noted, probably due
to absence of progressive sinechiae at
the latest follow-up.

Table 3 compares our results to
other similar previous studies.

The most common style of ex-
planted and exchanged AC IOL was
closed-loop AC IOL (see table 2). No
open-loop or iris-fixation IOL was
found in any case.

The main disadvantage of AC IOL
is the possible deleterious effect on the
corneal endothelium and the AC angle
13.14 These observations, however were
generally done at a time when most of
AC IOL were closed-loop 1%, Studies
have shown that Kelman-style open-
loop lenses may have the same effect
on the corneal endothelium as sutured
posterior chamber (PC) IOLs %15, Re-
view of the literature has shown basi-
cally equivalent long-term results of
PK and IOL exchange using both
Kelman-style, flexible, open-loop AC
IOL and, acapsular fixation of sutured
posterior chamber (PC) IOL. In a large
group of explanted AC IOLs (4104),
Arffath et al. '® concluded that compli-
cations with closed-loop IOLs were 3
to 4 times higher than with open-loop
AC IOLs, providing evidence to con-
clude that the flexible, one-piece, ball
PMMA, open-loop AC IOL will still
play a useful role in limited and se-
lected clinical indications. The current
generation of open-loop AC IOLs is
technically easy to implant, inducing
little or almost no iris manipulation,
therefore less surgical time is required,
hence less complications.

We obtained good visual and func-
tional results in our series comparing
to other publications describing the
implantation of an open-loop AC IOL
during PK. Our study brought about
more information and data regarding
the implantation of AC IOL in cases
where exchanging an old-styled AC
IOL or a secondary implant in acap-
sular patients is necessary. Our results
agree with other previous studies and,
allow us to state that implanting an
open-loop AC IOL in patients with
PBK and ABK can give good postop-
erative results with functional vision
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and it is our procedure of choice to
treat these very difficult cases.

RESUMO

Devido as complica¢des associadas
‘as lentes intra-oculares de cAmara an-
terior do tipo “al¢a fechada”, muito
usada nos anos 80, o uso de lente de
camara anterior tem sofrido criticas,
ora relacionadas a sua influéncia sobre
a fisiologia do endotélio, ora relaciona-
das ao comprometimento do seio came-
rular, levando a progressiva formagio
de sinéquias anteriores. Essa preocu-
pagdo se deve ao grande ndmero de
artigos publicados relacionando as len-
tes de “alga fechada”, a chamada “epi-
demia de ceratopatia bolhosa” durante
0 inicio dos anos 90. Encontramos po-
rém evidéncias na literatura disasso-
ciando as modernas lentes de cAmara
anterior de “alga aberta” de tais com-
plicagdes.

Neste estudo reportamos nossa ex-
periéncia com implante lentes de ca-
mara anterior de “al¢a aberta” em pa-
cientes portadores de ceratopatia bo-
lhosa pseudofdcica (explante com
substituigdo) e afdcica (implante se-

cunddrio) em pacientes submetidos a
concomitante transplante penetrante
de cérnea.
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