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Unilateral Scleral Fixation of Posterior Chamber Intraocular
Lenses in Pediatric Complicated Traumatic Cataracts
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Purpose: The purpose of this study was to evaluate the visual outcomes and complications of unilateral scleral
fixation of posterior chamber intraocular lenses (SF-PCIOLSs) in pediatric complicated traumatic cataracts without

capsular support.

Methods: This study involved five eyes of five children who underwent unilateral SF-PCIOL. All patients had a
unilateral complicated traumatic cataract associated with anterior or posterior segment injury. Visual acuity (VA), IOL
position, and postoperative complications were assessed during follow-up.

Results: The mean age of patients at the time of SF-PCIOL was 90 months (range, 66-115). The mean duration of
follow-up time after surgery was 22 months (range, 5-55). In all patients, the best-corrected VA was either improved
or was stable at last follow-up following SF-PCIOL implantation. There were no serious complications.
Conclusions: Unilateral scleral fixation of PCIOL can be a safe and effective procedure for pediatric, unilateral,
complicated traumatic cataracts without capsular support in selected cases.
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Following a unilateral traumatic cataract without adequate
capsular support in children, the decision of optimal optical
correction methods is challenging to ophthalmologists. As there
is arisk of amblyopia in these patients, rapid optical and visual
rehabilitation is very important. Nonsurgical methods with
spectacles or contact lenses and surgical methods such as scleral
fixation of posterior chamber intraocular lenses (SF-PCIOLs)
may also be considered. Unilateral aphakic glasses are generally
not suitable for children due to aniseikonia, which may impair
binocularity. Contact lenses may cause corneal problems and
poor compliance in pediatric patients as well as amblyopia,
due to intermittent correction of refractive error." Also, in
traumatized eyes, wearing contact lenses may be intolerable
or difficult due to irregular corneal surfaces or conjunctival
scarring from the trauma or multiple operations.

In the absence of adequate capsular support, an intraocular
lens(IOL) cannot be inserted into the lens capsular bag and
SF-PCIOL may be considered. Several reports indicated that
SF-PCIOLs can be a safe and effective modality for the
correction of aphakia in children.”” Here, authors evaluated
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whether unilateral SF-PCIOLSs are also useful in pediatric com-
plicated traumatic cataract cases.

Materials and Methods

Five eyes of five patients (two males and three girls) under-
going unilateral SF-PCIOL from January 1999 to June 2007
at our hospital were retrospectively assessed. All children had
a traumatic cataract and four children had endophthalmitis at
the time of lens removal. One patient underwent IOL implan-
tation at the time of pars plana vitrectomy (PPV) due to ina-
dequate capsular support from a traumatic lens subluxation,
while four patients underwent the SF-PCIOL as a secondary
operation following primary PPV with lensectomy.

The mean age at the timeof initial lens removal was 85+13
months (range, 66-100), and the mean age at the time of SF-
PCIOL was 90+18.0 months (range, 66-115).

All children had detailed preoperative and postoperative
evaluations, including the best-corrected visual acuity (BCVA),
refraction, measurement of intraocular pressure (IOP), slit-
lamp examination, and funduscopy. Each intraocular lens power
was calculated using the SRK II formula. The postoperative
refraction was targeted for emmetropia to +1.5D according
to the children’s age and their axial length. In patients where
it was impossible to measure axial length or use keratometry,
data from the opposite eye was used.

Surgical techniques
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Table 1. Clinical characteristics of patients

Age at first Age at
Pati SE-PCIOL . . . Follow-up
atient Sex surgery implantati Eye Etiology and prior event Prior treatment time (months)
(months) implantation ime (mon
(months)
1 'F 66 66 Right *T_cataract Primary repair of corneal laceration 5
Lens subluxation
Corneal laceration
2 F 81 85 Left T-cataract Lensectomy 37
Endophthalmitis ppv
Retinal tear Silicone oil injection Endolaser
Scleral laceration Silicone oil removal at SF-PCIOL
implantation
3 ™ 87 92 Left T- cataract Lensectomy 5
Corneoscleral laceration PPV
Endophthalmitis VAL
4 F 92 96 Right Endophthalmitis Lensectomy 9
T-cataract PPV
IVAI
5 M 100 115 Left T-cataract Lensectomy 55
Corneal laceration PPV
Endophthalmitis Cryotherapy

RD with tear

Silicone oil injection
Silicone oil removal

" F=female; ' M=male; * T=traumatic; ' RD=retinal detachment; "' PPV =pars plana vitrectomy; # IVAI=Intravitreal antibiotic injection.

All patients underwent total PPV prior to or simultaneous
with the SF-PCIOL. A superior conjunctival incision was made,
extending approximately 180 degrees. SF-PCIOL was performed
following total PPV using a double-armed 10-0 polypropylene
curved suture needle. The suture needle was passed through
the sclera approximately 1 mm posterior to the limbus and
directed across the vitreous cavity toward a 26-gauge needle,
which was also inserted through the sclera 1 mm posterior to
the limbus 180 degrees opposite to the suture needle. The suture
needle was then threaded into the 26-gauge needle barrel, and
both were withdrawn through the 26-gauge needle entrance
site. An 8 mm groove incision was made superiorly at the
limbus. The polypropylene suture transversing the pupil was
hooked and withdrawn through the superior corneoscleral
incision site. The suture was cut, and the each cutting end
was passed through the each haptic eyelet of a PCIOL and
tied to the lens. An Alcon CZ70BD PMMA intraocular lens
with a 7 mm diameter optic was used in all patients (Alcon,
Fort Worth, Texas, USA). The prolene sutures were tightened
and the lens was placed into the sulcus. The sutures were tem-
porarily tied and the lens position was inspected. If the lens
was adequately secured and correctly positioned, the sutures
were tied permanently. The groove incision was closed using
interrupted 10-0 nylon sutures. Subconjunctival injection of
0.25 mL of dexamethasone, 4 mg/mL, and gentamycin, 20
mg/mL, were given. Antibiotic ointment was applied, and the
eye was patched and shielded.

Results

Clinical characteristics of the patients are noted in Table 1.

The mean age at the time of SF-PCIOL was 90+18 months
(range, 66-115). All patients had aunilateral traumatic cataract
associated with anterior or posterior segment injury. Four pa-
tients had been subjected to prior PPV and lensectomy and
the SF-PCIOL was performed as a secondary procedure. One
patient had a SF-PCIOL at the time of PPV and lensectomy
due toinadequate capsular support from traumatic lens sub-
luxation. The mean follow-up time after SF-PCIOL was 22
months (range, 5-55).

Visual acuity

The preoperative and final visual acuities were compared
and summarized in Table 2. Compared to baseline, all patients
had either an improved or stable BCVA at last follow-up. Two
of five patients (40%) improved their final postoperative best-
corrected visual acuity (BCVA) by more than two Snellen lines.
From one month after SF-PCIOL, three of five patients (60%)
had a BCVA that was continuously the same as their final
BCVA. The preoperative and final BCVA were both 0.4 in one
case. This result was thought to be due to a linear central corneal
opacity in the patient, affecting the patient’s visual axis.

Refractive status

Each target refraction was designed preoperatively from
plano to +1.60 diopters depending on the patient’s age and axial
length. A summary of the refractive results for all patients is
shown in Tables 3 and 4. During follow-up, the actual refraction
(spherical equivalent) and the difference between the actual
refraction and the target refraction decreased in all five patients.
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Table 2. Changes in best corrected vision

Target refraction

Best corrected Snellen visual acuity

Patient

(diopter) Pre OP 1 Month 5 Month 9 Month 12Month ~ 37Month 55 Month
1 0.93 0.2 0.6 0.6
2 1.60 0.5 0.3 0.8 1.0 1.0 1.0
3 0.56 0.4 0.4 0.4
4 0.04 1.0 1.0 1.0 1.0
5 0.10 0.4 0.3 0.5 0.5 0.5 0.5 0.5
Table 3. Changes in spherical equivalents
. ; Axial Spherical equivalent (diopter)
Pt Targc(a; refraction length  TOL power n
(diopter) (mm) PeOP 1™Mo  5Mo  9Mo  12Mo  37Mo  55Mo
1 0.93 23.05 22,00 -6.88 0.25 0.25
2 1.60 21.23 25.00 10.12 2.50 2.50 2.00 2.00 1.88
3 0.56 22.77 22.50 11.50 -1.50 -0.75
4 0.04 21.08 24.50 12.88 1.25 1.75 1.25
5 0.10 24.29 20.50 10.75 -4.63 -2.75 -2.50 -2.50 -0.88 -1.00
’ Pt=patient; " Mo=month.
Table 4. Changes in differences between spherical equivalents and target diopters
. . Axial Spherical equivalent (diopter)
Pt Targzt. refraction length  TOL power _
(diopter) (mm) PreOP 1Mo 5 Mo 9 Mo I2Mo  37Mo  55Mo
1 0.93 23.05 22,00 -7.81 -0.68 -0.68
2 1.60 21.23 25.00 8.52 0.90 0.90 0.40 0.40 0.28
3 0.56 22.77 22.50 10.94 -2.06 -1.31
4 0.04 21.08 24.50 12.84 1.21 1.71 1.21
5 0.10 24.29 20.50 10.65 -4.73 -2.85 -2.60 -2.60 -0.98 -1.10
: Pt=patient; " Mo=month.
The mean difference of the final refraction and target refraction Intraocular pressure

was 0.91+0.43 diopters (range 0.28-1.31 diopters), which was
not statistically significant (Wilcoxon signed ranks test, p=
0.50). Three of five patients (60%) had postoperative refractions
at one month after SF-PCIOL that were within 1.25 diopters
of the target refraction. In four of five patients (80%), each
spherical equivalent at one month after operation was within
0.75 diopters of the final spherical equivalent. From one month
after SF-PCIOL, four of five patients (80%) had refractions were
stable within 0.75 diopters of range.

Intraocular lens position

After operation, four (80%) patients had a centric stable IOL
position with no IOL-related complications. In one case, IOL
optic capture was discovered three days after operationand IOL
repositioning was performed. Pilocarpine was prescribed and
the patient was discharged. No further surgical interventions
were necessary in this case. IOL optic capture did not affect
the patient’s spherical equivalent values. There were no cases
of IOL dislocation due to suture breakage or slippage during
follow-up.
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In one case, the IOP measured 30 mmHg on the day after
surgery. Cosop‘[® and Alphagan® were prescribed twice a day
for one day and the IOP decreased to 13 mmHg within twenty-
four hours. In all other cases, the preoperative and postoperative
IOP values were within normal limits.

Other complications
There were no cases of postoperative endophthalmitis. There
were no cases of postoperative extraocular movement limitation

all patients demonstrated orthophoria. Overall there were no
serious complications in any of the five cases.

Discussion

Visual acuity

Our results in visual acuity changes are similar to previous
studies™" which have reported either good visual preservation
or improvement following SF-PCIOL in children. Most of these
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reported cases were primary implantations, while all of our
cases were complicated traumatic cataracts with four cases
having secondary IOL implantations. Therefore, our results
may differ from results of operations for simple lens disloca-
tion or subluxation. In the current study, all patients had either
an improved or stable BCVA following SF-PCIOL. Two of five
patients (40%) improved their final postoperative best-corrected
visual acuity (BCVA) by more than two Snellen lines. These
results suggest the possibility that SF-PCIOL may be a useful
treatment for pediatric, complicated,traumatic cataracts. Three
of five patients (60%) had BCVAs that were the same as their
final BCVA from one month following the operation. This
suggests that vision may be stable in the early postoperative
period. In one case, both the preoperative and postoperative
BCVA was 0.4. This result was thought to be related to pre-
vious central scarring and opacification of the cornea, caused
by trauma. There have been previous studies reporting decreased
postoperative visual outcomes due to corneal pathologies."

Refractive changes

Refractive changes following IOL implantation in infants
and children is difficult to predict accurately. When choosing
a lens diopter for children, changes in the axial length should
be considered. If the targeted refraction goal is emmetropia,
amblyopia treatment will be easier but may result in myopia
later in life. If the target refraction goal is hyperopia, amblyopia
treatment may be more difficult, but emmetropia later in life
is more likely."* Awner et al., and Buckley et al., advocated a
postoperative refraction of +2.0D for children four to six years
old, +1.0D for those six to eight years old, and emmetropia in
children over eight years old, adjusting for the fellow eye to
avoid anisometropia greater than 3.00D.">'

In this study, the target refraction ranged from plano to
+1.6 diopters depending on the patient’s age and axial length.
Three of five patients (60%) had postoperative refractions at
one month following operation that were within 1.25 diopters
of the target refraction. In four of five patients (80%), the
spherical equivalent at one month following operation was
within 0.75 diopters of the final spherical equivalent and there-
after their refractions were also stable to within 0.75 diopters
of range, suggesting that refractive values following SF-PCIOL
may be generally stable in the early postoperative stage.

During follow-up, the difference between the actual refrac-
tion and the target refraction decreased in all five cases regar-
dless of whether the refractive values one month following
operation were myopic or hyperopic as compared to the target
refraction.

Intraocular lens position

SF-PCIOL in a vitrectomized eye may allow a greater tilt
of the IOL. There is a particular risk of pupillary capture of
the IOL optic.3 In one case, IOL capture was found on the third
postoperative day and IOL repositioning was performed. IOL

capture can usually be reversed, either spontaneously or with
the use of mydriatic drops and supine positioning. The proba-
bility of pupil capture diminishes with time postoperatively,17

Intraocular pressure

There was one case where the IOP increased to 30 mmHg
on the first post-operative day. Following administration of
IOP lowering agents, the IOP normalized in twenty-four hours.
There were no cases of uncontrolled postoperative IOP.

Suture breakage

Spontaneous breakage of the polypropylene suture leads to
IOL displacement.l&19 There were no cases of polypropylene
suture breakage in the current study.

To maintain the proper positioning of the IOL for an extended
periodof time, tight suture fixation, correct sulcus positioning,
and the residual capsule play an important role.”’ Polypropy-
lene sutures are generally considered to be long-lasting, but
eventually may biodegrade and do not necessarily provide per-
manent IOL fixation.”"* To reduce suture breakage, multiple
sutures may be applied on both haptics and the use of different
suture materials may be considered.”’

Extraocular movement

There were no cases of postoperative limitation of extraocular
movement, all patients demonstrated orthophoria.

Other complications

Late endophthalmitis following SF-PCIOL has been reported
in the literature,'>** though none occurred in this study.
Retinal detachment has been reported to occur following SF-
PCIOL.*" This may be related to meticulous removal of the
vitreous before IOL implantation.”> Retinal detachment did

not occur in this study.
Limitations

This study is limited by the small sample size and limited
follow-up period. There were various surgeries that included
not only SF-PCIOL but also pars plana vitrectomy (PPV), si-
licone oil tamponade and removal, among others. These other
surgeries led to difficulty in interpretation of the postoperative
results. However, SF-PCIOL was performed after identification
and stabilization from previous surgeries, such as PPV or si-
licone oil removal, in four patients and from primary corneal
repair in one patient. Nevertheless, there is a possibility that
these surgeries may have biased the study results. Further studies
with an increased size and longer follow-up are needed.

Conclusion

Because pediatric traumatic cataracts without adequate cap-
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sular support are usually unilateral and associated with mor-
phological changes of the orb, such as corneal flattening or
surface irregularity, SF-PCIOL may be superior to contact lenses
for visual correction in these patients. In conclusion, despite
the above limitations, our study demonstrated that unilateral
SF-PCIOL implantation may be a safe and effective treatment
for pediatric, complicated, traumatic cataracts.
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