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Purpose: We present the case of a severe golf related ocular injury that affected the anterior and posterior
segment. Treatment included primary surgical closure of the traumatic wound and secondary reconstruction of
the iris-lens-diaphragm to correct aphakia and traumatic mydriasis and iridodialysis.

Observations: A 62-year-old woman presented to our clinic with severe ocular contusion after she had been hit by
a golf ball in the right eye. We observed iridodialysis, traumatic mydriasis and luxation of the crystalline lens into
the vitreous body as well as Berlin’s edema and retinal tears. The patient underwent primary surgical closure of
the traumatic wound and, 6 months later, combined Intraocular lens (IOL) and Customflex Artificiallris (Al
HumanOptics, Erlangen, Germany) implantation. Uncorrected distance visual acuity was hand movement after
primary surgical closure of the traumatic wound. After secondary reconstruction of the iris-lens-diaphragm,
corrected distance visual acuity was 0.30 logMAR. Subjective impairment from glare could effectively be
reduced and the patient was very satisfied with the aesthetic result.

Conclusions and Importance: Combined Al and IOL implantation can successfully restore visual acuity and reduce
sensitivity to glare while providing an excellent aesthetic result in patients with a history of severe blunt ocular
trauma, even in cases with a poor visual acuity prognosis.

1. Introduction

Golf related ocular injuries are rather uncommon, but they often
show devastating visual acuity outcomes and may lead to enucleation. >
They can be caused by golf balls and golf clubs and especially open globe
injuries are associated with a poor prognosis.® Blunt trauma, however,
can also lead to severe visual loss, depending on the anatomical struc-
tures affected. Anterior segment trauma can lead to anterior chamber
angle recession, pupillary defects, cataract or lens dislocation. Posterior
segment consequences of blunt trauma include vitreous hemorrhage,
retinal tears, Berlin’s edema, optic nerve atrophy and macular bleeding,
as well as macular holes.*>

The ocular trauma score (OTS) is a diagnostic score designed to
facilitate the visual acuity prognosis in the early assessment of ocular
injuries.6 The score ranges from 1 (most severe injury) to 5 (least severe
injury). It has a high prognostic accuracy’ and is a useful tool to counsel
patients with ocular injuries.

We present a case of severe golf related blunt ocular trauma
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involving both the anterior and posterior segment that led to iridodial-
ysis and traumatic mydriasis and aphakia. The patient underwent pri-
mary surgical closure of the traumatic wound and secondary
reconstructive surgery to restore function and aesthetic appearance.

2. Case report

A 62-year-old woman presented to our clinic after she had been hit
by a golf ball in the right eye. We observed a severe ocular contusion
with an OTS of 2. Ultrasound revealed a dislocation of the crystalline
lens into the vitreous body and vitreous hemorrhage. The injury was
immediately treated surgically and intraoperatively, Berlin’s edema of
the peripheral retina and several retinal tears without retinal detach-
ment as well as iridodialysis were seen. The dislocated lens was
extracted and the retinal tears were treated with cryocoagulation and
endolaser coagulation and the patient received an intraocular tampo-
nade with hexafluorethane (C2F6). After primary surgical closure of the
traumatic wound, the right eye was aphakic and showed traumatic
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mydriasis as well as iridodialysis from 3 to 6 clock hours.

Six months after the initial presentation to our clinic, the patient
suffered from photophobia and decreased vision of the right eye. Fig. 1a
and b show an overview and close-up photography before secondary
reconstructive surgery. We found an uncorrected distance visual acuity
(UDVA) of hand motion for the right eye and of 0.00 logMAR for the left
eye. Corrected distance visual acuity was 0.20 logMAR with a correction
of +13.0 diopters sphere for the right eye. The right eye was aphakic
with traumatic mydriasis as well as iridodialysis. Funduscopy of the
right eye showed an attached retina. Endothelial cell density of the right
eye was 2342 cells/mm? and intraocular pressure (IOP) measured with
Goldmann applanation tonometry was 20 mmHg. Examination of the
anterior and posterior segment of the left eye showed normal findings.

The patient was asked to rate the subjective impairment from glare
and the subjective cosmetic disfigurement on a numerical rating scale
from 1 to 10, with 1 standing for low and 10 standing for high severity.
The patient rated the subjective impairment from glare with 9 and the
subjective cosmetic disfigurement with 3.

The patient was informed about different therapeutic options
including secondary IOL implantation and surgical iris reconstruction
with an Artificiallris (Al, HumanOptics AG, Erlangen, Germany) and the
possible complications, risks and benefits. After careful consideration,
the patient decided to opt for this procedure.

There are several techniques for Al implantation that have been
described in detail elsewhere.® In this case, a combination of an IOL and
an Al were implanted as a “sandwich”. The Al was trephinated to the
required size and the IOL was sewn to the backside of the Al The haptics
of the IOL were shortened to reduce the size of the combined implant.
For this technique, most commercially available IOLs designed for
capsular bag implantation can be used. Fig. 2 a-c shows the extraocular
preparation of the implants. Both implants were then inserted into the
eye through a sclerocorneal tunnel and attached to the sclera using su-
tures at the three and nine o’clock position. Consequently, the stability
of both implants does not depend on the IOL haptics. Fig. 2 d-e shows the
insertion of the implant. We used the acrylic monofocal Aspira
MC6125AS-Y IOL (HumanOptics AG, Erlangen, Germany) with an IOL
power of +23,0 diopters without correction value of the results of the
optic biometry in aphacic settings. The intraoperative and early post-
operative course was uneventful.

Three months postoperatively, corrected distance visual acuity
(CDVA) of the right eye was 0.30 logMAR, with a manifest refraction of
—0.5 diopters sphere (DS) —2.0 diopters cylinder (DC) x105°. Endo-
thelial cell density of the right eye was 1684 cells/mm? and IOP was 18
mmHg. The Al was well centered (Fig. 1c and d) and the anterior
segment was calm. Funduscopy and optical coherence tomography of
the right eye revealed an epiretinal membrane with structural changes
of the macula. The patient now rated the subjective sensitivity to glare
with 5 and the subjective cosmetic disfigurement with 1 on the
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numerical rating scale. The patient was asked to also rate the overall
satisfaction postoperatively on a numerical rating scale from 1 to 10,
with 1 standing for low and 10 standing for very high satisfaction. The
patient rated her overall satisfaction with 10 and stated that she would
undergo the same procedure again if she had the choice. As the patient
did not complain about metamorphopsia, no further surgical therapy
was planned for treatment of the epiretinal membrane at this time.

3. Discussion

Considering the severity of the trauma that the patient had suffered,
we observed a very good postoperative outcome. With an OTS of 2 at the
initial presentation, the estimated probability of achieving this visual
acuity level was only 15%.°

Iridodialysis is usually treated using sutures and can be combined
with pupilloplasty to treat traumatic mydriasis. A variety of suturing
techniques have been proposed.” '® In some cases, however, surgical iris
reconstruction using sutures can be particularly challenging. Suturing
techniques require enough iris tissue to allow for adequate reconstruc-
tion limiting postoperative glare and providing an aesthetically pleasing
outcome with a well centered pupil. In this case with rather extensive
iridodialysis as well as pronounced traumatic mydriasis and aphakia we
were faced with a rather complex situation. The use of sutures alone was
therefore not considered a suitable option, because this would not have
treated the aphakia. We decided to use a different approach to correct
both iridodialysis and traumatic mydriasis as well as aphakia in one step.

Secondary IOL implantation and surgical iris reconstruction with an
Al implant successfully restored visual acuity and reduced our patient’s
sensitivity to glare, while also having yielded an excellent aesthetic
result. Our observations are in good agreement with previously pub-
lished results after AI implantation. The Al implant can effectively
reduce sensitivity to glare and improve contrast sensitivity.'>'®> The
cosmetic results are excellent, as the implant is customized to match the
remaining iris tissue or the fellow eye.'*'%!” A significant increase in
visual acuity after combined AI and IOL implantation has been re-
ported,'® which can mainly be attributed to the correction of aphakia or
cataract, as the pupil diameter of 3.35 mm is too large to create a pinhole
effect.'®

In cases like this with suture fixated Al, the use of an Al with a
polymer fiber meshwork is recommended. The fiber meshwork prevents
cutting through of the sutures.® It has been previously shown that the
suturing of an IOL to the AI does not impair the optical quality.'’
Combined implantation of an IOL and Artificial Iris provides predictable
postoperative refraction without the need for a correction factor.’

A range of complications have been reported after AI implantation
including decentration of the implant, macular edema, decreased visual
acuity, worsening or onset of glaucoma, corneal decompensation and
retinal detachment.”’ A progressive enlargement of the original

Fig. 1. a) Binocular photography six months after primary surgical closure of the traumatic wound and before planning the pupillary and IOL reconstruction. b)
Close-up of the right eye prior to secondary reconstruction of the iris-lens-diaphragm. Iridodialysis from 3 to 6 clock hours is visible ¢ — d) Final result three months

postoperatively.
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Fig. 2. a) - ¢) Extraocular preparation of the Al and IOL. The AI was trephinated to the required size. The IOL was sewn to the backside of the Al and the haptics were
shortened to reduce the size of the combined implants. d) — e) Insertion of both implants through a sclerocorneal tunnel at once.

pupillary aperture, the so-called residual iris retraction syndrome (RITS)
has been observed as a long-term complication.’” The risk of compli-
cations may vary between patients depending on the concomitant in-
juries. Glaucoma patients for example are at a higher risk for
postoperative IOP elevation following cataract surgery or
vitrectomy.?*> 2° The same applies to the combined IOL and AI implan-
tation. Patients should be educated about possible risks and benefits
before surgery. In the case we are reporting, secondary iris reconstruc-
tion and IOL implantation was performed several months after the initial
trauma, when a stable situation had been achieved.

Alternative surgical therapeutic options include the iris prosthesis
from Ophtec (Groningen, the Netherlands). The implant is available
with an optic correction in a wide diopter range and allows to correct
aniridia und aphakia in one step. There are different colors and patterns
available, but in contrast to the implant we used, the iris prothesis
cannot be customized to achieve an optimal aesthetic result. The
different aniridia implants from Morcher (Stuttgart, Germany) can
correct aphakia and aniridia, but they are only available in black color.
Those implants require a larger incision size as they are made of a rather
rigid material.

We decided to use the Customflex Artificiallris from HumanOptics,
as it allows an individualized surgical approach and provides excellent
aesthetic outcomes.

4. Conclusions

The combined implantation of an AI and IOL in a case of traumatic
mydriasis and iridodialysis due to a golf related severe blunt trauma
could effectively reduce glare sensitivity and improve visual acuity. The
patient was very satisfied with the functional and aesthetic outcome.
This case demonstrates that surgical iris reconstruction and aphakia
correction could be performed successfully even in a patient with a
history of severe ocular trauma and reduced visual acuity prognosis.
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