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Traumatic pediatric cataract: A decade of follow
after Artisan® aphakia intraocular lens implantat
Marije L. Sminia, MD,a Monica Th.P. Odenthal, MD,a,b Liesbeth J.J.M. Wenniger-Prick, M
Nitza Gortzak-Moorstein, MD,a and Hennie J. Völker-Dieben, MD, PhDc

PURPOSE To describe the long-term clinical outcome of Artisan® aphakia intraocular lens (IOL;
Ophtec, Groningen, The Netherlands) implantation in five aphakic eyes of five children,
without capsular support, after cataract extraction following penetrating ocular trauma.

METHODS The charts of the five children were retrospectively reviewed. The data collected included
follow-up time, nature of injury, age at cataract extraction and IOL implantation, visual
outcome, endothelial cell counts, complications, and subsequent surgical interventions.

RESULTS Average follow-up was 11.0 years (range, 8.0-14.6 years). All eyes had a corneal perfora-
tion with various degrees of anterior segment injury. Mean patient age at lens extraction
was 7.8 years (range, 5.6-10.2 years). Mean age at Artisan aphakia IOL implantation was
7.9 years (range, 5.7-10.2 years). The best spectacle–corrected visual acuity at last
follow-up was 20/40 or better in four eyes. Mean endothelial cell loss compared with the
healthy fellow eye was 40%. No patients experienced IOL dislocation, corneal decom-
pensation, chronic anterior uveitis, cystoid macular edema, or iris atrophy. One eye had
a retinal detachment 19 months after primary injury and needed vitreoretinal surgery.

CONCLUSIONS The Artisan aphakia IOL offers a useful alternative for correction of traumatic childhood
aphakia. Although we only have results of a small number of patients, taking into account
our long follow-up period, we feel that implantation of the Artisan aphakia IOL can be
considered a treatment option in aphakic eyes of children that lack capsular support due
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unsuccessful, has been described.2,3 Furthermore,
ocular function seems to be achieved with IOLs
pared with contact lenses.2,4 Anterior chamber I
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angle-supported or iris-fixated, and scleral-fixate
chamber IOLs can be used in the absence of capsu

Several reports on groups of patients w
supported anterior chamber IOLs in traumat
aphakia have been published.3,5-7 Due to the
dence of secondary glaucoma, progressive pupil
endothelial loss, and the limited experience
IOLs in children, angle-supported IOLs have
widespread acceptance.

Scleral-fixated IOLs are considered a more
alternative for in the bag or ciliary sulcus impl
posterior chamber IOLs, in the absence of ca
port in children.5,8,9 However, in scleral-fixated
cerns have been raised about the risk of conju
scleral erosion of scleral sutures leading to in
endophthalmitis, IOL tilt, dislocation of the
vitreous cavity, vitreous or ciliary body hemor
secondary glaucoma.10-12

We used the Artisan aphakia IOL (Ophtec, G
The Netherlands),* a PMMA anterior chamber
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*Ophtec BV manufactures and distributes the lens under
name ARTISAN® in all markets except North America a
AMO is the exclusive source for the product in North Am
Japan, which it markets under the Verisyse™ brand. The

not approved the aphakic ARTISAN/Verisyse lens.
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lens originally designed in 1978 by J G. W
ningen, The Netherlands. Four reports on suc
plantation of this IOL for various indications
can be found in the literature, all with a sh
up.13-16 Previous authors emphasize the need
term follow-up of Artisan IOLs in children.

We present a series with long-term follow
Artisan aphakia IOL in five eyes of five childre
kia secondary to the extraction of traumatic ca
aim of this study was to retrospectively evaluat
term clinical outcome of Artisan aphakia IOL
tion in these patients. To our knowledge, this
publication with a mean follow-up of more tha
after Artisan aphakia IOL implantation in chil

Subjects and Methods
We performed a retrospective review of the record
children who underwent cataract extraction and un
san IOL implantation between 1987 and 1997. A
resulted from penetrating ocular trauma.

The nature of injury, the age of the patients at cat
tion and IOL implantation, the visual outcome, th
tions, and the subsequent surgical interventions wer
tively evaluated. Photographs of the corneal endot
obtained at the last follow-up visit in three of five pa
2, 4, and 5). A noncontact auto-focus specular micro
con Corporation, Tokyo, Japan) was used. The end
counts of the operated traumatic eye were compar
endothelial cell counts of the healthy fellow eye. W
that the endothelial cell counts of the two eyes of on
equal (100%) when there is no history of any surger
The number of endothelial cells in the operated tr
was divided by the number of endothelial cells in
fellow eye and subtracted from 100% to obtain th
percentage of cell loss of the operated eye compar
healthy fellow eye.

All implantation procedures were performed by
authors (NGM) under general anesthesia. In three ey
implantation was performed and in two eyes a second
tation was performed (Table 1).

In the case of primary implantation the traum
perforation was closed with interrupted 10.0 nylon s
cataract was removed using irrigation and aspiration
limbal corneoscleral incision. Intraocular miotics w

Table 1. Characteristics

Patient Sex Eye Type of injury
Leng

s

1 F OD Skewer U
2 M OS Arrow
3 M OS Copper wire U
4 M OS Glass splinter
5 F OD Fire cracker

Mean

CE, cataract extraction; IOL, intraocular lens.
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of the corneoscleral incision to 5 mm. In the case o
implantation miotic drops were administered pre
The Artisan aphakia IOL was inserted through a 5
corneoscleral incision.

In both procedures a special forceps (Ophtec) or a
was used to enclavate the iris in the claws of the
paracenteses were made for this purpose.

Healon® (Pharmacia, Uppsala, Sweden) was use
the corneal endothelium in all cases. An iridectomy
all eyes to prevent pupillary block. The incision was
interrupted 10.0 nylon sutures. Routinely subconju
biotics and steroids were given. Postoperatively all
ceived topical steroids, antibiotics, and mydriatics
weeks.

A 5 mm optic Artisan aphakia IOL with a total dia
mm was implanted (Figure 1). The IOL power wa
using the method published by Binkhorst and van d
197617,18 using ultrasound A-scan and keratometry
matic eye and fellow eye. The target refraction and t
the implanted IOLs can be found in Table 2.

Results
Information on age, gender, cause of injury, an
is presented in Table 1. The mean follow-up
11.0 years (range, 8.0-14.6 years).

Information on visual acuity and refraction ca
in Table 2.

A cosmetically apparent strabismus was not o

FIG 1. Example of the Artisan aphakia IOL in Patient 2.
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2, 3, and 4) demonstrated binocular single vi
tested with plate IV of the TNO test. In one pa
5) stereopsis was not tested.

One patient (Case 3) complained of diplopi
after secondary Artisan aphakia IOL implantati
sensory intermittent esotropia. This was s
treated with temporary prisms. After disconti
prisms, binocular single visual acuity was still p

Table 3 provides details on the endothelial c
No major intraoperative or postsurgery com

occurred. No eyes were lost and all eyes achiev
acuity of at least 20/100.

In three patients minor postoperative compli
curred. Short-term fibrinous uveitis was noted
(Cases 1 and 5) in the first postoperative mont
fully treated with topical steroids. One eye (Ca
vitreous strand in the anterior chamber that w
using NdYAG laser several months after surge

One of five patients (Case 2) developed a reti
ment 18 months after Artisan aphakia IOL im
19 months after the initial trauma, which inclu
neal laceration of 8 mm, a partial traumatic ani
choroidal rupture. This eye underwent four v
procedures in the two following years to attach
Nevertheless the final best-corrected visual acu
100 (Table 2).

Discussion
In the absence of capsular support, several o
available for the surgical correction of traumat
One of these is the implantation of the Artis

Table 2. Clinical results

Patient
IOL power

(D)
Postoperative refraction

aim (SE)

SE 2 mo
postoper

(D)

1 �19.5 Unknown �2.
2 �21.0 0 �1.
3 �23.0 �1.5 �2.
4 �20.0 �1.5 �0.
5 �21.0 �1.0 �1.

BSCVA, best spectacle-corrected visual acuity.

Table 3. Endothelial cell counts

Patient

Endothelial cell
count operated

eye (cells/
mm2)

Endothelial cell
count fellow
eye (cells/

mm2)

Cell loss
operated eye
compared to
fellow eye

(%)

1 Not available — —
2 1.620 2.872 44
3 Not available — —
4 1.349 2.881 53
5 1.972 2.542 22

Mean 1.647 2.765 40
IOL. Despite more than 10 years of favorable cl
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experience with this IOL in the Netherlands
where, very few studies on the use of the Arti
adults or children for this indication have been
We report the long-term outcome of this IOL
atric age group.

Possible causes of concern in anterior chambe
dislocation, corneal decompensation, chroni
uveitis, cystoid macular edema, and iris atroph
not encounter any of these complications after
11.0 years follow-up.

In 1996 van der Pol and Worst16 described th
Artisan aphakia IOL implantation in 38 eyes
children due to cataract of various origins. The
implanted in the period from 1980 to 1992. Th
period was not reported. Worst observed a rela
rate of lens dislocations, which he attributed t
claws in the older lens design. The manufactu
this problem during the mid-1980s. In our stud
improved lens design, IOL dislocation was not

Visual acuity in four of five eyes in our stu
from 20/40 to 20/16. Kumar et al10 report in th
subgroup of eight eyes with traumatic cataract a
fixated IOL implantation. Visual acuity ranged
to 20/20. This is in accordance with our finding
in their study suture erosion occurred in two ca
macular edema in two cases, and glaucoma in
These are well-known complications in scl
IOLs. None of these complications was obser
patients.

No corneal edema was found in our patients
with an Artisan IOL showed a substantially lo
thelial cell count compared with the healthy
The mean endothelial cell loss, compared with
eye, in our patients was 40%. Kora et al19 fou
cell loss of 44% in five eyes of five children with
cataract, mean age 9.9 years, with a mean follow
years after implantation of a posterior chambe
reported earlier on endothelial cell counts in
children with traumatic cataract that were com
endothelial cell counts of three eyes of children
genital cataract. The substantial cell loss in
surgery for traumatic cataract seems to be prima
by damage due to the perforating trauma and
presence of the Artisan aphakia IOL.20 Three

Final SE (D)

BSCVA Traumatic
eye at last
follow-up Complications Othe

Emmetropia 20/16 Fibrinous uveitis No
�3.5 20/100 Retinal detachment Vitreor
�5.0 20/30 No No
�6.5 20/40 Vitreous strand to incision ndYAG
�2.5 20/40 Fibrinous uveitis No

low-up
( yr)

N/A
4.6

N/A
8.5
8.0
0.4
nths
ative

0
0
0
5
0

inical patients with traumatic cataract (Cases 2, 4, and 5; only



IOL m
his pr

ined a
ts wer
hakia
to d

cons
rted p
the A
s, has
lts in
be a u
phaki
kic ey
ma.

s ped
ment

of tra
uppl 1)

in ch
r lens.

tors af
atic ca

ery for
erior ch
ction o

tric sec
APOS

surgery with
thalmol Stra-

er intraocular
y in pediatric

h absence of
57.
in the use of
94;20:579-83.
d intraocular

phthalmology

fter secondary
phthalmology

er intraocular
Refract Surg

f myopic an-
implantation.

ocular lens in
Refract Surg

rior chamber
ic amblyopia.

s in children.

hthalmol Am

teral aphakia.
ngol 1976;81:

S. Long-term
Cataract Re-

oorstein N,
eal endothe-

raumatic and
eries. Cornea

Volume xx Number x / Month 20044 Sminia et al ARTICLE  IN  PRESS
those children who received a standard Artisan
and not a custom made model) are included in t
study.

Photographs of the endothelium were obta
follow-up in this present study. Serial cell coun
available. For further studies on the Artisan ap
we recommend serial endothelial cell counts
possible progressive cell loss.

Anterior segment trauma is accompanied by
able damage and endothelial cell loss as repo
ously. The need for long-term follow-up of
IOL in children, as stressed by various author
addressed by our study. Our long-term resu
patients show that the Artisan aphakia IOL can
alternative in the repair of pediatric traumatic a
can be considered a treatment option in apha
children that lack capsular support due to trau

Literature Search
We performed a Medline search on the term
cataract, traumatic cataract, IOL, and anterior seg
trauma (limits: English language).
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