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Abstract
Purpose To compare the visual outcome of primary versus
secondary traumatic cataract extraction and primary versus
secondary intraocular lens (IOL) implantation.
Methods The medical charts of consecutive patients who
developed cataract following open and closed-globe inju-
ries and were referred to our institute were reviewed. The
best-corrected visual acuity of the patients who underwent
primary and secondary cataract extraction and those with
primary and secondary IOL implantation was assessed at
presentation and at the end of the follow-up.
Participants Sixty-nine eyes of 69 patients developed
cataract after being involved in ocular trauma. Forty-five
eyes had open-globe injury and 24 had closed-globe injury.
The right eye was involved in 26 injuries and the left in 43.
Results Best-corrected visual acuity (BCVA) of 20/40 or
better was not statistically associated with the type of cataract
extraction (extracapsular versus phacoemulsification) (in
open-globe injury p = 0.181 and in all p = 0.662) and
placement of anterior or posterior IOL (in open-globe injury
p = 0.196 and in all p = 0.114). The timing of surgery (as
immediate surgery or later as a second surgery) and the
timing of intraocular lens implantation (during the extraction
of the cataract or later in a secondary procedure) were not
statistically associated with BCVA of 20/40 or better (in
open-globe injury p = 0.322 and 0.381 in all p = 0.460 and

0.450, respectively). Irreversible amblyopia in children was a
statistically significant factor for this visual acuity both in
patients with open-globe injury (p = 0.036) and in all
patients (p<0.001).
Conclusions In traumatic cataract, the visual outcome did not
differ between primary and secondary cataract extraction and
between primary and secondary IOL implantation in adults. In
the amblyogenic age, primary surgery with IOL implantation
should be preferred.
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Outcome

Introduction

Open- and closed-globe injuries may result in various ocular
injuries including cataract. Traumatic cataract has been
encountered in 27–65% of the ocular trauma cases [1–3].
We have found it to occur in 3.45 per 100,000 per year or 4.6
per 10,000 outpatient visits (manuscript in publication). The
literature addressed traumatic cataract extraction in children.
Visual acuity of 20/40 or better was achieved in 45–70% of
the children after traumatic cataract extraction [4–6]. The
cataract may be localized, and when eccentric and small, may
not require surgery. In most cases, however, an extensive
opacity is encountered, requiring cataract extraction. This
surgery may be performed in the initial setting of wound
closure in cases of open-globe injuries or immediately at
presentation in closed-globe injuries (primary procedure) or
as a later procedure (secondary procedure).

Primary procedure is advantageous in avoiding second
surgery and shortening the time of rehabilitation. It was
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initially employed in poor surgical candidates and is essential
if the capsule is torn to avoid lens particle induced glaucoma.
Secondary procedure allows planning of the surgery when the
eye is quiet and after disclosing all the associated injuries.

During cataract surgery, an intraocular lens (IOL), prefera-
bly a posterior chamber one may be placed (primary
implantation) or it may be inserted later in another surgery
(secondary implantation). Primary implantation has the advan-
tage of avoiding additional surgery, additional use of anes-
thetics, time and cost, and difficulties in IOL insertion if
posterior synechiae present, which if released may cause
posterior capsule rupture and vitreous loss. Assessment of the
best IOL positioning for long-term stability may also be easier
and visual rehabilitation faster. Secondary IOL implantation
may on the other hand allow planning of the second
intervention in a quiet eye, knowing the potential for visual
rehabilitation after the assessment and treatment of the
associated ocular injuries. It may allow better IOL calculation
after the removal of corneal sutures when the refraction is more
stable, which might be beneficial especially for toric IOL and
also allow better visualization of the peripheral retina if pars
plana vitrectomy is required. However, the posterior chamber
IOL can usually be placed in the sulcus because of the
adherence of the capsule leaves and may require posterior
synechiolysis, whichmay increase postoperative inflammation.

To date, it is unknown whether the visual outcome is
influenced by the timing of cataract extraction and IOL
implantation in traumatic cataract; the issue is controversial
due to the absence of comparable studies. This study was
undertaken to compare primary with secondary cataract
extraction and primary versus secondary IOL implantation
in a consecutive series of patients with traumatic cataract.
The cutting point for best-corrected visual acuity (BCVA)
evaluation was 20/40 to allow comparison with pervious
studies concerned with traumatic cataract [4–6].

Patients and methods

Sixty-nine consecutive eyes of 69 patients during a period of
10 years who developed cataract following ocular trauma
were retrospectively reviewed. Forty-five eyes (65%) had
open-globe injury and 24 (35%) had closed-globe injury. The
male:female ratio was 3.3:1. The patients’ age at presentation
ranged between 4 and 84 years (average 25.4 years). Twenty
patients (29%) were younger than 10 years and were assessed
separately. All the patients in this group developed a post-
traumatic decrease in visual acuity that was attributed to
amblyopia and not to other pathologies.

The amblyogenic age was considered to be the age in
which amblyopia may develop (<10 years), while anti-
amblyogenic treatment was employed up to the age of 17.
The right eye was involved in 26 injuries and the left in 43.

Calculation of the IOL power was determined according to
the fellow, uninvolved eye in cases where the IOL power
could not be determined in the affected eye. Patients were
arbitrarily assigned for phacoemulsification or extracapsular
cataract extraction and for primary or secondary procedure
and IOL implantation. Phacoemulsification was performed
in 14 eyes (20%) and by extracapsular cataract extraction in
28 eyes (41%). Intracapsular cataract extraction was
performed in subluxated cataracts (three eyes, 4%). No
pars plana lensectomy was performed in this series, a
procedure that would be the procedure of choice in case of
traumatic cataract extraction combined with retinal detach-
ment (or other posterior segment surgeries). All children
underwent lens aspiration (20 eyes, 29%). Four (6%) eyes
did not undergo surgery at our facility and were not
included in the analysis. Anti-amblyopic treatment by
occlusion of the fellow eyes was initiated immediately
after the diagnosis of cataract. Posterior chamber three-
piece poly(methyl methacrylate) IOL or Foldable acrylic
was inserted when capsular support existed. Primary
procedures were performed within 24 h from the trauma.
Secondary procedures were performed 1 week after the
trauma or later. Eyes with closed-globe injuries, which
presented with cataract and underwent surgery within 24 h,
were included in the primary procedure group. Eyes with
closed-globe injuries, which presented with cataract and
underwent surgery 1 week after trauma or later and eyes,
which developed traumatic cataract later were included in
the secondary procedure group. Primary IOL implantation
was done during the first cataract removal procedure, while
secondary IOL implantation was performed as an additional
surgery 1–2 months after the initial surgery. Patients were
arbitrarily selected for each procedure. All patients with
open-globe injury received prophylactic intravenous genta-
micin sulphate 80 mg twice a day and cefamezine 1 g three
times a day. Following surgery, topical antibiotics and
corticosteroids were prescribed and tapered gradually.
Mydriatics were given if the anterior chamber reaction
was more than +2.

On follow-up examination, visual acuity was evaluated
with Snellen charts under constant illumination. The intraoc-
ular pressure was measured and the anterior was evaluated
with slit lamp. The posterior chamber was examined with
indirect ophthalmoscope after pupil dilation. The follow-up
period after the cataract extraction ranged between 1 and
62 months (average 14.7 months), 1–2 months in uncompli-
cated cases (cataract without other ocular injuries) and longer
for complicated ones (cataract with other ocular injuries). All
surgeries were performed by one surgeon (UR). The
evaluation was performed by another surgeon (SR).

Each of the categorical covariates was individually
assessed with Chi-square test. Fisher’s exact test was
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employed for samples with expectancy of less than 5. Two-
tailed p<0.05 was considered statistically significant. No
IRB/institutional approval was required for this study.

Results

BCVA of 20/40 or better was achieved in 53% of all the
patients with traumatic cataract and in 61% with open-
globe injury. Thirty-two patients (46%) had ocular trauma
that resulted in isolated traumatic cataract. All these patients
had a final BCVA of 20/40 or better after cataract surgery
(p<0.001).

In the open-globe injury group, 14 (61%) out of the 23 eyes
that underwent ECCE and nine (40%) out of the 22 eyes that
underwent phacoemulsification gained BCVA of 20/40 or
better (p = 0.181, Chi-square test) (Table 1). Of all the
patients, 16 (57%) out of 28 eyes undergoing ECCE and
eight (57%) out of 14 eyes undergoing phacoemulsification
gained BCVA of 20/40 or better (p = 0.662, Chi-square test)
(Table 2). In the open-globe injury patients, BCVA of 20/40
or better was achieved in eight (47%) out of the 17 primary
procedures and in 15 (54%) out of the 28 secondary
procedures (p = 0.322, Chi-square test). In all patients,
BCVA of 20/40 or better was achieved in 11 (76%) out of
the 19 primary procedures and in 22 (48%) out of the 46
secondary procedures (p = 0.460, Chi-square test). In the
open-globe injury group, BCVA of 20/40 or better was
achieved in 20 (59%) of the 34 primary IOL implantation
procedures and in two (33%) of the six secondary IOL
implantation procedures (p = 0.381, Fisher’s exact test). In
all patients, BCVA of 20/40 or better was achieved in 30
(59%) of the 51 primary IOL implantation procedures and in
three (43%) of the seven secondary IOL implantation
procedures (p = 0.450, Fisher’s exact test). Seven eyes
remained aphakic and had BCVA less than 20/40 with

correction (p = 0.004, Fisher’s exact test). In patients with
open-globe injury, 22 (58%) out of 38 eyes that had posterior
chamber IOL had BCVA of 20/40 or better, while none (0%)
out of two eyes that had anterior chamber IOL had BCVA of
20/40 or better (p = 0.196, Fisher’s exact test). Thirty-two
(63%) out of 51 eyes that had posterior chamber IOL had
BCVA of 20/40 or better. Only two (29%) out of seven eyes
with anterior chamber IOL had BCVA of 20/40 or better
(p = 0.114, Fisher’s exact test).

Of the five eyes with open-globe injury that were left
aphakic, only one had final visual acuity better than 20/40.
Of the four that had visual acuity of less than 20/40,
three had traumatic retinal detachment and one had
intraretinal foreign body. The six eyes with closed-
globe injury, which were left aphakic, had also retinal
detachment and their final visual acuity was less than 20/40.
Those eyes that remained aphakic had poorer visual
prognosis than those that had IOL implantation (p = 0.003,
Chi-square test).

In patients with open-globe injury that were in the
amblyogenic age (<10 years), secondary procedures or IOL
implantation in all six eyes resulted in irreversible amblyopia
with BCVA of <20/40 despite anti-amblyopic treatment, while
it was 20/40 or better in the two children that had primary
procedure and primary IOL implantation (p = 0.036, Fisher’s
exact test). In the amblyogenic age (<10 years), secondary
procedures or IOL implantation in six (86%) out of seven
eyes resulted in irreversible amblyopia with BCVA of <20/40
despite anti-amblyopic treatment. All the 11 eyes that
underwent primary procedures or IOL implantation had
BCVA of 20/40 or better (p<0.001, Fisher’s exact test).
Two of the children (two eyes) that were already amblyopic
at time of the injury and remained amblyopic after surgery
and anti-amblyopic (occlusion) therapy were excluded from
the calculation.

Table 1 The influence of surgical parameters on best-corrected visual acuity 20/40 or better in the patients with open-globe injury. Five patients
remained aphakic and their data were not included in the IOL data

Parameter Visual acuity of 20/40
or less (n=22)

Visual acuity >20/40
(n=23)

p value Statistical test

Type of surgery Extracapsular cataract extraction (ECCE) 9/23 (39%) 14/23 (61%) 0.181 Chi-square
Phacoemulsification 13/22 (60%) 9/22 (40%)

Type of IOL Posterior chamber 16/38 (42%) 22/38 (58%) 0.196 Fisher’s exact
Anterior chamber 2/2 (100%) 0/2 (0%)

Procedure Primary 9/17 (53%) 8/17 (47%) 0.322 Chi-square
Secondary 13/28 (46%) 15/28 (54%)

IOL implantation Primary 14/34 (41%) 20/34 (59%) 0.381 Fisher’s exact
Secondary 4/6 (67%) 2/6 (33%)

Irreversible
amblyopia

Primary procedure or IOL 0/0 (0%) 0/2 (100%) 0.036 Fisher’s exact
Secondary procedure or IOL 6/6 (100%) 0/6 (0%)
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Of the 69 eyes, 12 (17%) had one or more posterior
segment injuries. Ten (14.5%) eyes had retinal tear, eight
(11.6%) had retinal detachment, two (2.9%) had intraretinal
foreign body, six (8.7%) had vitreous hemorrhage, four
(5.8%) had intravitreal foreign body, one (1.4%) had
posterior vitreous detachment, and one (1.4%) had expul-
sive suprachoroidal hemorrhage. Of these posterior segment
injuries, only retinal detachment was statistically associated
with final BCVA of <20/40 (in all eight patients, p = 0.006,
Chi-square test). The type of trauma (either open or closed)
statistically had no effect on the visual outcome.

Discussion

In terms of BCVA of 20/40 or better, the outcomes of primary
and secondary procedures, and primary and secondary IOL
implantation were similar both in the open-globe injuries and in
all the patients as well. However, synechiae may develop after
traumatic cataract extraction in contrast to non-traumatized
eyes and secondary IOL implantation may require synechiol-
ysis that may increase postoperative inflammation and risk of
developing cystoid macular edema. This may also limit the
placement of PC-IOL to the ciliary sulcus, since in many cases,
the anterior capsular rim may adhere to the posterior capsule
over time. In another study, we found that only central corneal
perforation and retinal detachment were statistically associated
with BCVA of less than 20/40 (p = 0.002 and p = 0.006,
respectively) (manuscript in publication).

The only statistically significant difference in visual
acuity 20/40 or better was found between aphakic and
phakic eyes. The reason for this difference is that eyes with
poor visual prognosis, e.g., traumatic retinal detachment or
intraretinal foreign body were left aphakic for later pars
plana vitrectomy to allow better visualization. In those
cases, injury included the retina and resulted in retinal
scarring or proliferative vitreoretinopathy, limiting the

visual prognosis. It is advisable, that in these cases, pars
plana lensectomy and vitrectomy be employed as the
primary procedure to decrease the risk of proliferative
vitreoretinopathy and that the procedure will be performed
by a posterior rather than anterior segment surgeon.

In one situation, primary cataract extraction with primary
IOL implantation may be preferred over a secondary procedure
and/or secondary IOL implantation. This situation is in toddlers
and children up to 10 years old, when immediate visual
rehabilitation is required to prevent amblyopia even if anti-
amblyopic treatment is applied and contact lens or spectacles
correction is given in the immediate postoperative
period. A sequence of surgeries that includes closure of
penetrating wound in the first procedure, secondary
cataract extraction in the second procedure and second-
ary IOL implantation in the second or third procedure
creates intervals in which irreversible amblyopia could
be developed. If only one surgery that includes primary
closure of the penetrating wound, cataract extraction and
IOL implantation is performed, the period of visual
rehabilitation is reduced and anti-amblyopic treatment
may resume in the immediate postoperative period. The
same is probably true if other interventions such as IOFB
removal and retinal detachment surgery are required.
Surgery delay in children may result in a poor visual
outcome, despite a good anatomical outcome.

In children, even minimal opacity of the crystalline lens
may require immediate intervention if it is centrally located.
The recommendation for surgery of congenital cataract may
also apply here and any cataract with opacity that involves
the visual axis with a diameter of 3 mm or more should be
surgically removed [7].

In cases of traumatic cataract, the anti-amblyopic
treatment should be initiated in all the children and should
be vigorous. Monitoring should be close. A cooperation of
the family and the child is essential for the success of such

Table 2 The influence of surgical parameters on best-corrected visual acuity 20/40 or better in all the patients. Eleven patients remained aphakic
and their data were not included in the IOL data

Parameter Visual acuity of 20/40
or less (n=32)

Visual acuity >20/40
(n=37)

p value Statistical test

Type of surgery Extracapsular cataract extraction (ECCE) 14/28 (50%) 14/28 (50%) 0.662 Chi-square
Phacoemulsification 6/13 (43%) 8/14 (57%)

Type of IOL Posterior chamber 19/51 (47%) 32/51 (63%) 0.114 Fisher’s exact
Anterior chamber 5/7 (71%) 2/7 (29%)

Procedure Primary 8/19 (24%) 11/19 (76%) 0.460 Chi-square
Secondary 24/46 (52%) 22/46 (48%)

IOL implantation Primary 21/51 (41%) 30/51 (59%) 0.450 Fisher’s exact
Secondary 4/7 (57%) 3/7 (43%)

Irreversible
amblyopia

Primary procedure or IOL 0/11 (0%) 11/11 (100%) <0.001 Fisher’s exact
Secondary procedure or IOL 6/7 (86%) 1/7 (14%)
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treatment. Such recommendations have also been advocated
by others [8].

Since the visual outcomemay not be influenced by the type
of surgery, its timing, and the timing of IOL placement in
adults, the surgical choice may be dictated by the physician’s
own preferences and experience and by the patients’ need to
visual rehabilitation. In older patients, poor surgical
candidates when the involved eye is the only functional eye,
the best option would be one combined procedure. Patients
with a history of recurrent uveitis may be approached with
multi-step procedures and in patients with glaucoma,
with injury to the anterior chamber angle or compro-
mised cornea, it is better to avoid placement of anterior
chamber IOL. IOL power calculation is difficult in cases
of open-globe injuries and may be partially overcome by
measuring the power of the fellow uninvolved eye,
which only gives the approximated power. If miscalcu-
lation occurs, management by spectacle or contact lens
may improve vision. In the setting of additional injury to
the posterior segment, early pars plana lensectomy and
vitrectomy by a posterior segment specialist is warranted.

Our results cannot be compared to the literature, because
according to a literature search, a study comparing surgical
parameters has never been reported. The caveat of our
study is the limited number of the enrolled patients;
however, traumatic cataract is fortunately not a frequent
event. Nevertheless, our results clearly demonstrate the lack

of statistically significant differences in surgical parameters
for the treatment of traumatic cataract in adults, in contrast
to children.
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