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ABSTRACT:

KEY WORDS:

Background: Ocular trauma in the pediatric population may
lead to cataract formation. Managing traumatic cataracts in a
visually immature child is a major challenge and can result in
poor visual outcome.
Objectives: To review our long-term surgical experience with
childhood unilateral traumatic cataracts.
Methods: A retrospective observational study of children
with unilateral traumatic cataracts with minimal follow-up of
5 years was conducted. Main outcomes included final visual
acuity (VA) and occurrence of complications.
Results: Of the 18 children included in the study, 83% were
male. Mean follow-up time was 12.5 years. Median age at injury
was 7.5 years. Eleven patients (61%) presented with penetrating
trauma injuries and 7 (39%) with blunt trauma. Sixteen patients
(89%) had cataracts at presentation, while in two the cataracts
developed during follow-up. Of the 18 total, cataract removal
surgery was conducted in 16 (89%) with intraocular lens
(I0L) implantation in 14 (87.5%), while 2 remained aphakic
(12.5%). Two (11%) were treated conservatively. Long-term
complications included IOL dislocation in 5 (36%), glaucoma
in 7 (39%), and posterior capsular opacity in 10 (71%). No
correlation was found between final visual acuity and the time
interval between injury and IOL implantation nor between final
VA and age at trauma. However, the final VA did correlate with
time of follow-up.
Conclusions: Severe complications occurred in over 30% of
the patients during a long follow-up (mean 12.5 years). This
finding shows the importance of discussions between the
operating physician and the parents regarding the prognosis
and necessity of scheduled follow-up.
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cular trauma is a common cause of vision loss in the devel-
O oped world, especially in the school-age pediatric popula-
tion, and is a major etiology for unilateral cataract formation in
anormal-sized eye [1]. Managing unilateral traumatic cataracts
in a visually immature child is a major challenge and can result

in poor visual outcomes [2]. Until the early 1980s, patients with
traumatic cataracts were left aphakic and wore contact lenses
to correct the resulting refraction error [3]. The development
of new microsurgical techniques with biocompatible materi-
als and better intraocular lens (IOL) designs allowed for IOL
implantation in children. Early IOL implantation is now uni-
versally recommended for pediatric traumatic cataract patients
older than 2 years of age [4]. Reported postoperative results
generally show good visual outcome with up to 35% of patients
achieving visual acuity of 20/40 [5]. However, the reported
follow-up periods of pediatric traumatic cataract have varied
in length with a limited number of studies reporting over 10
years of follow-up Figure 1 and Table 1 (online version only).
In Israel, results of IOL implantation in children with traumatic
cataract have been reported by Blumenthal et al. in 1983 [6],
Hemo et al. in 1987 [7], BenEzra et al. in 1997 [8], Moisseiev et
al. in 2001 [9], and Leiba et al. in 2006 [10].

The aim of this study was to describe the updated long-term
final visual outcome and complications among Israeli children
treated for unilateral traumatic cataracts in our hospital, for a
longer follow-up period.

PATIENTS AND METHODS

This retrospective observational study was approved by hospital
administrators and the institutional ethics committee in agree-
ment with the Helsinki Declaration.

We included patients who were younger than 18 years of
age, diagnosed with unilateral traumatic cataracts, and subse-
quently treated at our pediatric ophthalmic practice between
January 1983 and December 2012, including a minimum
follow-up period of 5 years.

We excluded patients with posterior segment involvement
or a follow-up period of less than 5 years. Each patient’s medical
records were reviewed for demographic information such as
age and gender, associated ophthalmic history, detailed data
on the mode of injury, and visual acuity. All children had unre-
markable medical and surgical histories before their injuries.

On first admission visual acuity was obtained, and when
possible, slit lamp and fundus examinations were performed.
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In cases involving an opaque media, the posterior segment was
evaluated by B-scan ultrasound. The surgical technique was
chosen according to cataract type and the morphology of the
tissues surrounding the lens. Patients with traumatic cataracts
had cataract surgery, with or without IOL implantation, either
in conjugation with the perforation repair or as a secondary
procedure after the intraocular inflammation had subsided. The
patients were divided into two main groups: penetrating trauma
and blunt trauma. They were further divided into whether an
IOL was implanted and then according to complications, final
visual acuity, and the time interval between original injury and
lens implantation. Postoperatively, all children were treated with
a topical instillation of dexamethasone, ofloxacin, and cyclopen-
tolate. Visual acuity was measured by Snellen visual acuity, Teller
acuity cards, or by observing ocular motor fixation patterns in
patients too young to respond to subjective visual testing. Finally,
an evaluation of intraocular pressure and detailed slit lamp bio-
microscopy were performed. Part-time, daily occlusion therapy
was performed as anti-amblyopic treatment as necessary.

STATISTICAL ANALYSES

Mann-Whitney and Fisher’s exact tests were used for comparison
of continuous and categorical baseline variables, respectively. The
Wilcoxon signed rank test was applied to detect changes from
baseline parameters. Statistical analyses were performed using
IBM Statistical Package for the Social Sciences statistics software,
version 20 (SPSS, IBM Corp, Armonk, NY, USA). P values < 0.05
on a two-sided test were considered statistically significant.

RESULTS

We reviewed records of 37 pediatric patients diagnosed with
unilateral traumatic cataracts. We included in this study 18

children who completed a minimum follow-up of 5 years and
without a posterior segment involvement. Baseline character-
istics of the patients and the trauma etiologies can be found in
Table 2 (online version only). The mean follow-up time was
12.5 years (range 5-30). Median age at injury was 7.5 years
(range 2.6-17). Fifteen patients (83%) were boys and three
(17%) were girls (male/female ratio 5:1). Sixteen patients
(89%) were diagnosed with cataracts at admission (10 from
the penetrating trauma group and 6 from the blunt trauma
group). The other two patients (11%), one with penetrating
and the other with blunt trauma, developed cataracts during
their follow-up periods.

Cataract removal surgery was conducted on 16 patients,
including an IOL implant in 14 (87.5%), 6 during the primary
lensectomy procedure and 8 during a secondary procedure.
Two patients remained aphakic (12.5%) due to a much more
severe initial injury. Their vision was corrected with contact
lenses. In two patients (11%) we opted for conservative man-
agement without cataract removal surgery since the ocular
injury was severe and we deemed that visual acuity would not
improve following surgery.

The average final visual acuity was 20/40 (range light per-
ception 20/20) in the pseudophakic group and 20/2000 (range
hand movement-counting fingers) in the aphakic group. The
mean final visual acuity was 20/63 in the dislocated group and
20/32 in the non-dislocated group. The percentage of patients
who achieved visual acuity better then 20/40 was higher in
the blunt trauma group compared to the penetration group
(100% vs. 60%, P = 0.04).

There was no correlation between final visual acuity and the
time interval between injury and intraocular lens implantation
nor between final visual acuity and age at trauma. However, the
final visual acuity did correlate with time of follow-up (r=0.51,
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P =0.03). Every year of follow-up led to 0.05 deterioration in
logMAR visual acuity.

COMPLICATIONS

Patient characteristics according to trauma type (penetrating or
blunt trauma) and age at the time of injury are summarized in
Table 2 (online version only), including follow-up time. Posterior
capsular opacification appeared earliest, as soon as 3 days
after the injury, while intraocular lens dislocation was diagnosed
as much as 12 years later [Table 3 (online version only)].

Complication rates were comparable between the trauma
groups (penetration vs. blunt), as no comparison was signifi-
cantly different [Table 3 (online version only)].

As expected, a high incidence 10/14 (71%) of posterior
capsular opacification (PCO) was seen in pediatric patients
implanted with an IOL. In the penetrating trauma group, 6/8
(75%) patients developed PCO, compared to 4/6 (67%) patients
in the blunt trauma group (P = 0.91). In addition, no difference
was found between penetrating and blunt trauma in relation
to the age groups (P = 0.70). During follow-up, a posterior
capsular opening was performed on nine patients (seven by
Nd:YAG-laser and two by surgical — pars plana membranec-
tomy). All eyes maintained a clear central visual axis. The IOL
dislocations rate was also comparable between the penetrating
trauma group 4/8 (50%) and the blunt trauma group 1/6 (17%),
(P =0.2). Glaucoma rates were also similar between the groups:
5/11 (45%) in the penetrating trauma compared to 2/7 (29%) in
the blunt trauma group (P = 0.5). It should be noted, however,
that the two aphakic patients (100%) developed glaucoma, as
compared to only 4/14 (29%) (P = 0.06) of the pseudophakia
patients and 1/2 (50%) of those patients who did not undergo
any surgery (P non-significant). Synechia formation was also
statistically similar in both groups, 4/7 (57%) in blunt trauma,
as compared to 2/11 (18%) in the penetrating trauma group
(P =0.09). Cosmetically apparent strabismus was found in one
aphakic patient from the penetrating trauma group. Retinal
detachments requiring further surgeries were only observed
twice in the penetrating trauma group, one pertaining to each

subgroup (pseudophakic and aphakic).

DISCUSSION

In this study, we evaluated the complications and visual out-
comes of children with unilateral traumatic cataracts. This
group of 18 children, chosen from a larger group of 37, satisfied
our restrictive criterion of having had a minimum follow-up
of at least 5 years. These children had a long-term follow-up of
12.5 years (mean), which makes this one of the longest in Israel.

Our case series showed male predominance among those
with traumatic cataracts (85%), which is consistent with pre-
vious reports [11,12]. We showed that the interval between
trauma and IOL insertion was not related to visual outcome.

Therefore, delaying lens surgery could afford the surgeon the
opportunity to better evaluate the eye and its healing capa-
bilities following an injury, without affecting the final outcome
[13]. Postponing cataract surgery means operating on a clearer
and quieter media after the perforation wounds have healed.
In addition, it allows for a more precise IOL calculation, the
removal of corneal sutures by refraction, and the implantation
of a toric lens, if necessary [14]. Some studies have reported
that the longer the interval between cataract development and
surgery, the greater the risk for amblyopia [15]. According
to our data and to previous studies, there was no correlation
between this time interval and final visual acuity [11,14]. This
is most probably due to more intensive treatment and follow-up
to prevent amblyopia in those children.

We also demonstrated that the age of the child was not related
to final visual outcome. However, the age of the child also played
a role in the decision-making as IOL implantations are usually
not recommended for infants younger than one year of age as
they tend to develop dense fibrinoid membranes [13]. In addi-
tion, a uveitic reaction is known to be more intense the younger
the child is at the time of injury. Kugelberg and colleagues [16]
showed that in pseudophakic pediatric patients, exaggerated
inflammatory reaction may be caused by uveal compression (a
large intraocular lens in a small, child-sized eye).

IOL implantation was generally well-tolerated, with reduced
tendency toward glaucoma, retinal detachment, and strabismus.
The trend was similar to that described by BenEzra [17] who
found better visual acuities and less strabismus among pseudo-
phakic children than among aphakic ones with contact lenses.

The effect of intraocular lens implantation on the incidence
of glaucoma after pediatric cataract surgery still remains
unclear [18]. Glaucoma has been recognized as a significant
complication of pediatric cataract extraction, especially without
subsequent intraocular lens implantation [19,20]. Studies have
noted a low incidence of glaucoma in pseudophakic children
compared to aphakic ones [21,22]. The mechanism causing
aphakic glaucoma is still unknown. However certain theories
have been suggested, including an increased inflammatory
response, the presence of residual lens material, and a chemical
vitreous component [18]. Others assume that angle recession
glaucoma may originate after the initial trauma and that pseu-
dophakia may somehow have a protective effect [20].

Retinal detachment was seen in two of our patients from
the penetrating trauma group, one with and one without
an IOL implantation. We assume that these retinal detach-
ments were associated with the mechanisms of the traumas
themselves [23]. Previous studies have suggested that chronic
inflammation due to delayed reabsorption of lens materials
may also play a role in causing retinal detachment pathogen-
esis after trauma [24]. Since a child’s vitreous is well-formed,
retinal detachment tends to appear relatively late in the course
of follow-up [25].
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We noted that higher percentages of patients in the blunt
trauma group achieved excellent visual outcome (visual acu-
ity > 20/40) than members in penetrating trauma group. This
difference may be explained by the higher percentage of post-
operative complications in the penetrating trauma group than
in the blunt trauma.

As shown in our study, the time interval between the
trauma and the development of a complication greatly varied,
sometimes seen as soon as days after the injury, other times
only appearing many years after the operation. This requires
close follow-up necessitating discussion between the operating
physician and the parents regarding the long-term prognosis.
The strength of our study is in its long follow-up periods.
Its limitations are a small number of patients and its being a
retrospective-type cohort study.

CONCLUSIONS

Children with traumatic cataracts but no initial damage to the
posterior segment tend to have favorable long-term results
(especially with blunt trauma, 100% achieved visual acuity
> 20/40). However, severe complications occurred in over
30% of patients during the long follow-up (mean 12.5 years).
Complications may even arise years after an uneventful post-
operative period. This emphasizes the need for a discussion
between the operating physician and the parents regarding the
prognosis and necessity of scheduled follow-ups in a child with
traumatic cataract.
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Table 1. Summary of studies on pediatric traumatic cataract

Table 2. Baseline characteristics of patients included in this study

Number Age at
Name Year | of eyes | Follow-up time VA26/12 injury, Follow-up
Shah et al. 2017 | 1070 4 months (3 months—1 yean 4% Patients | Gender | years Trauma etiology inyears
Puri et al. 2015 189 |3 months 67% 6 6/18) 1 Male |7 Penetrating 7
Xu et al. 2013 | 117 10.64 + 6.81 months 43% 2 Male |6 L (Giois) 8
Shawetal. 2012 1354 | 6weeks 35% 3 Male |25 Blunt 26
Shahetal.  |2011 687 |1 year 39% 4 Male |3 Penetrating 8
Reddy etal. | 2009 |25 18 months, (range 2-45 months) | 8% (> 6/18) 5 Female | g Penetrating (glass) 5
Kamlesh et al. | 2004 | 30 5 years (range 2-8 years) 80% 6 Female |3 Penetrating (stick) 30
Sminia et al. 2007 |5 11.0 years (range 8.0-14.6 years) 80% 7 Male 6 Penetrating 27
Moisseiev et al. | 2001 | 21 20.4 months (range 2-77 months) 67% 8 Male 16 Blunt (fruit from a rubber sling) | 9
Gradin et al. 2001 | 215 20 weeks (39% > 1 year) 43% 9 Male 17 Penetrating (iron nail) 8
Pandey etal. | 1999 | 20 24.6 months + 10.6 85% 10 Male 15 Penetrating (iron) 5
Zwaan et al. 1998 | 306 13 months (range 6 months—4 years) | 44% 11 Male 9 Blunt (firecracker) 14
striz?-nama(:hﬁfv 1997 | 137 ;Jézltﬂwsgnths (range 1 week-60 74% (> 6/18) 12 Male 10 Blunt 7
BenEzra etal. | 1997 | 40 7.4 years (range 1.5-11 years) 65% of pseudophakia 13 Male 8 Blunt (stick) 10
Ghosh et al. 1997 | 40 1.6 years (range 1-3) » 95% of epilenticular I Male 123 Penetrating (rubber sling) L
etecoL 15 Male |9 | Bunt 6
Menezo etal. | 1994 | 103 | 1-15 years 77% 16 Male |3 Penetrating 10
Guptaetal. | 1992 |22 6-15 months 45% 7 Male |6 Penetrating (glass) 14
BenEzraetal. | 1990 | 28 » 12 years 77% of pseudophakic 18 raels | Penetrating (glass) 12
(> 6/15), 33% of contact
lens treated (> 6/15)
Hiles et al. 1990 | 238 2-16 years 51%
Hemo et al. 1987 | 37 6-24 months 77% with primary 10L
implantation 69% with
secondary I0L implantation
ECCE = extracapsular cataract extraction, I0L = intraocular lens, PCIOL = posterior chamber
intraocular lens, PPV = pars plana vitrectomy, VA = visual acuity
Table 3. Complication rates according to sub-group with the time interval between the trauma and development of complications
Number of patients (%)
Penetrating n=11 (61%) Blunt n=7 (39%)
Complication (Range) Pseudophakia 8 (73%) | Aphakia 2 (18%) Not operated 1 (9%) | Pseudophakia 6 (86%) | Aphakia 0 (0%) Not operated 1 (14%)
Posterior capsular opacity (3 days-3 years) 6 (75%) - - 4 (67%) - -
Intraocular lens dislocation (1 month-12 years) | 4 (50%) - - 1 (17%) - -
Retinal detachment (1-5 weeks) 1 (12.5%) 1 (50%) - - - -
Strabismus (¢ 5 years) - 1 (50%) - - - -
Glaucoma (3 months-8 years) 3 (37.5%) 2 (100%) - 1 (17%) - 1 (100%)
Synechia formation (1 week-6 months) 2 (25%) - - 3 (50%) - 1 (100%)

Complication rates were comparable between trauma group (penetration vs. blunt), as no comparison achieved statistically significant differences
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