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Traumatic Aniridia and Aphakia Management 
with Iris Reconstruction Lens Using Gore-Tex 
Sutures, an Ab-Externo Approach
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 Patient: Male, 55-year-old
 Final Diagnosis: Aphakia
 Symptoms: Decreased visual acuity • photophobia
 Medication: —
 Clinical Procedure: Lens implantation • vitrectomy
 Specialty: Ophthalmology

 Objective: Management of emergency care
 Background: A safer and more delicate approach is required for the management of a post-traumatic aphakia and subtotal 

aniridia.
 Case Report: A 55-year-old man was referred to our clinic with symptoms of decreased vision (hand motion) and photopho-

bia in his right eye. This patient had previously undergone pars plana vitrectomy (PPV) for the management of 
blunt ocular trauma in the same eye. He was being treated with topical antihypertensives, due to silicone oil-
induced glaucoma. On presentation, the best corrected visual acuity (BCVA) in his right eye was 20/40 and the 
intraocular pressure (IOP) in the same eye was 20 mmHg. Slit lamp examination of his right eye showed apha-
kia, aniridia, and some silicone oil droplets (fish eggs) following silicone oil extraction. His corneal endotheli-
um and thickness were within normal limits. Dilated fundoscopic examination of the right eye revealed that 
the retina was attached with no signs of proliferative vitreoretinopathy (PVR). An artificial iris intraocular lens 
(IOL) was implanted, along with 4-point scleral fixation in conjunction with Gore-Tex sutures. After 6 months, 
the BCVA in his right eye was 20/40 and he had no symptoms of photophobia. The IOP in that eye was 15 
mmHg while on treatment with dorzolamide-timolol eye drops. No suture-related or other serious complica-
tions were observed. The patient expressed satisfaction with the functional and cosmetic results.

 Conclusions: Modern vitrectomy combined with an artificial iris IOL and scleral fixation with Gore-Tex sutures in eyes lacking 
an iris and lens can provide long-term anatomic and functional restoration. Intraoperative IOP fluctuations and 
extra corneal damage can be avoided by lens preparation with the sutures using a small incision ab-externo 
approach.
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Background

Blunt ocular trauma can result in serious complications, such 
as vitreous hemorrhage, retinal detachment, lens subluxation, 
and iris defects [1]. After primary intervention with pars pla-
na vitrectomy (PPV), it is important to address the function-
al problems associated with aphakia and iris defects, such 
as photophobia, glare sensitivity, contrast sensitivity and de-
creased visual acuity [1,2]. The restoration or replacement of 
these structures is not always straightforward. Problems may 
be directly related to the trauma, such as sulcus absence or 
thin sclera, or to secondary pathology, such as glaucoma de-
velopment or keratopathy [1,3,4]. The use of silicone oil as a 
tamponade agent in eyes with retinal detachment can also 
cause silicone oil-induced glaucoma [5]. Although various de-
vices and techniques are available for the management of 
aphakia [6–8] and aniridia [9], some of these are not always 
effective over the long-term [10,11]. This report describes a 
safe and viable approach for the management of post-trau-
matic aniridia and aphakia.

Case Report

A 55-year-old man with a history of severe blunt ocular trau-
ma in his right eye was referred to our clinic with symptoms 
of blurred vision and photophobia. This patient had undergone 
20G PPV with a silicone oil tamponade for repair of traumat-
ic retinal detachment at another hospital, followed 3 months 
later by silicone oil extraction at the same hospital. His right 
eye had a best corrected visual acuity (BCVA) of 20/40 and 
an intraocular pressure (IOP) of 20 mmHg with topical medi-
cations, whereas his left eye had a BCVA of 20/25 and an IOP 
of 15 mmHg. Slit lamp examination of the right eye revealed 
aphakia, subtotal iris absence and silicone oil droplet accumu-
lation (fish eggs). Corneal thickness was 590 μm and the cor-
neal endothelium was in good condition. Fundoscopy showed 
that his retina was attached with no signs of proliferative vit-
reoretinopathy (PVR).

Implantation of the Ophtec (Ophtec USA, Inc., Boca Raton, FL) 
311 artificial iris lens was regarded as the optimal treatment. 
IOL Master showed that the right eye of this patient had an 
axial length of 23.8 mm, a white-to-white distance of 11.4 mm, 
and an average K-value was 40.13/43.66 D. The required diop-
tric power for the lens was determined to be +22.0 D. The sco-
topic and photopic pupil diameters of the left eye were also 
measured. Based on the iris color of his left eye and the pa-
tient’s preference, a black lens body, equivalent to the artifi-
cial iris area, was chosen. Based on all measurements, the size 
of the lens body was determined to be 9 mm and the size of 
the optic (equal to pupil size) was determined to be 3 mm.

A hybrid 25G/27G vitrectomy with the Alcon Constellation sys-
tem was considered optimal for this patient. Figure 1A pres-
ents the eye at the beginning of the operation. The first step 
of the procedure was oil droplet removal. Because the retina 
was attached, with no indications of PVR development or any 
findings indicating a need for prophylactic laser treatment, 
the surgeons proceeded with lens management. For the lens 
fixation, Gore-Tex CV-8 sutures were chosen. Two 25G sclerot-
omies were made nasally and temporally, each exactly 2 mm 
posterior to the limbus. Accuracy was maximized with a radi-
al keratoplasty marker. The sutures were inserted via sclerot-
omy into the temporal and nasal quadrants. Using the ‘hand-
shake’ technique [12], each suture was externalized via the 
adjacent sclerotomy (Figure 1B). This resulted in the forma-
tion of 4 internal loops, 2 nasal and 2 temporal, with the su-
ture ends external to the 4 sclerotomies (Figure 1C). From a 
limbal incision at 12 o’clock, 2 loops, 1 from each side, were 
externalized (Figure 1D). To avoid the risk of acute hypotony 
and extra corneal damage, the lens haptics with the suture 
loops was prepared ab externo. The loops were tied to the hap-
tics (apex hole) with cow hitch knots (Figure 1E). After tying 
the sutures onto the lens haptics was completed, the corne-
al wound was enlarged to approximately 9 mm, and the lens 
was carefully inserted (Figure 1F). The corneal wound was su-
tured with 10.0 Prolene. The sutures were pulled from the 
sclerotomies, achieving lens centration. The adjacent pairs of 
suture ends, 2 from the temporal and 2 from the nasal side, 
were tied together and the knots were pushed inside the eye 
(Figure 1G) from the sclerotomy. Spare suture loops, which had 
not been tied to the lens, were removed. Finally, the conjunc-
tiva were placed over the exposed sutures and sutured with 
8.0 Vicryl (Figure 1H).

Six months after the operation, the patient’s eye had a BCVA 
of 20/40 and an IOP of 20 mmHg, which was controlled with 
dorzolamide-timolol combination drops. Corneal thickness was 
610 μm and endothelial cell density was 1680 cells/mm2. Lens 
centration was ideal, and there was no lens tilt. The retina re-
mained attached, with no evidence of cystoid macular edema. 
No suture-related reactions were observed, and the patient has 
not reported symptoms of glare and photophobia. The patient 
also expressed satisfaction with both the functional and cos-
metic results (Figure 1I).

Discussion

Aphakia and aniridia can be managed with relatively less in-
vasive methods, such as contact lens use or corneal tattoo-
ing [13,14]. The present patient, however, could not toler-
ate contact lens use and desired a more permanent solution. 
Patients who underwent IOL scleral fixation [15,16] and custom-
ized silicone iris prosthesis (Dr Schmidt Intraocularlinsen GmbH, 
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distributed by HumanOptics AG) have been described [17]. 
In this patient, a complete solution with a single implant was 
preferred. The Ophtec 311 iris reconstruction lens is a lens 
made of a single piece of clear and colored ultraviolet light – 
absorbing polymethyl methacrylate. The opaque (colored) part 
of the lens is available in brown, blue, and green and has a 
biconvex configuration. The available refractive power ranges 
from +10.0 D to +30.0 D in 0.5 D increments, although lenses 
without refractive power (plano) are also available. Each lens 
has 2 haptics in a C-loop configuration, with a small hole lo-
cated at the apex of each haptic [18].

Several methods have been described for scleral or iris fixation 
of IOLs [16], but these methods have drawbacks, such as suture 
erosion or melting [19,20]. This has led to the use of different 
techniques, such as scleral pockets with the lens haptics [21], 
or stronger sutures made of materials such as Gore-Tex (W.L. 

Gore & Associates, Elkton, MD, USA) [22], especially in young-
er patients. Gore-Tex sutures are non-absorbable, polytetraflu-
oroethylene monofilaments with greater tensile strength for 
suturing lenses than the more commonly used Prolene sutures 
(polypropylene; Ethicon, Somerville, NJ, USA). Gore-Tex sutures 
are used for heart valve and vascular procedures [23,24], but 
ophthalmologists use it off-label in oculoplastics and for IOL 
scleral fixation [22,25,26]. Because our patient was relative-
ly young, the use of Gore-Tex sutures seemed reasonable.

In most trauma cases, the integrity of the eyeball is compro-
mised. Even after successful suturing of the ruptured struc-
tures, the anatomy of the eyeball is not always fully restored. 
Asymmetry may be due to scar tissue formation and scleral 
thinning. In our patient, the size of the rupture was approxi-
mately 5 mm, extending in an oblique direction posterior to 
the limbus. The conjunctiva was shrunken, the sclera was 

Figure 1.  Procedure steps and final result. (A) Beginning of the procedure, with the eye showing aphakia, subtotal aniridia, and 
silicone oil droplets. (B) Suture insertion from one temporal sclerotomy and externalization from the adjacent one, using 
the handshake technique. (C) The same step from the nasal side. (D) Externalization of 2 suture loops from a small limbal 
incision at 12 o’clock. (E) Ab externo preparation of the lens, with a cow hitch knot centered at the haptic holes. (F) Lens 
insertion from the enlarged limbal incision. (G) Rotation and pushing of the knot inside the eye. (H) End of the procedure. 
(I) Final result 6 months after the operation.
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thinned, and the eyeball symmetry was not optimal, resulting 
in considerations about the possibility of lens centration or 
tilting. The 4-point fixation technique provides better stabili-
zation and better centration [27–29], whereas the cow hitch 
knot [30,31], which was applied to the lens haptics, provides 
sufficient stretch, avoiding unwanted slippage of the sutures 
on the haptics. Embedding the knots inside the eye is essen-
tial to minimize the risk of suture exposure through the con-
junctiva, thus preventing potential endophthalmitis.

Similar techniques have been described for fixing IOLs with 
Gore-Tex sutures [27]. However, the implant was larger in our 
patient, requiring a larger incision and more delicate manip-
ulations inside the eye. Thus intraoperative IOP fluctuations 
(acute hypotony) and extra corneal damage had to be consid-
ered. The technique used in the present patient combines the 
advantages of previously described techniques but utilizes an 
ab-externo approach. Sutures were first introduced inside the 
eye as loops, for easier grasping with the forceps, and subse-
quently externalized from the adjacent sclerotomy. Both in-
ternal loops were externalized from a small limbal incision, 
allowing the sutures to be tied to the haptics outside the eye 
(closed system) and enlarge the incision prior to lens inser-
tion. This technique is safer, with less risk of acute hypotony. 
Manipulations are more delicate and less harmful.

The possible disadvantages of this technique may be related 
to the embedded knots, which may result in scleral thinning, 
as described for similar techniques entailing scleral flap cre-
ation [19,32]. Inserting the suture as a loop results in 4 exter-
nalized suture ends, which can later confuse the surgeon, as the 
loops related to the lens may be unclear. The 2 spare sutures, 
1 from each side, should be removed prior to lens preparation. 
Another disadvantage is associated with the properties of the 
lens, as type 311 lenses can only be implanted through relative-
ly large incisions (approximately 9 mm), which may potential-
ly induce astigmatism [18]. These problems can be overcome 
by using a Carlevale scleral fixated IOL (Soleko) [33], which is 
foldable, along with an artificial iris [34]. However, there may 
be disadvantages when using 2 different implants, as the in-
tegrity and symmetry of the eyeball may be compromised.

Conclusions

In conclusion, we have described a safer and more delicate 
technique for the management of patients with complicated 
eye trauma cases accompanied by aniridia and aphakia, with 
very favorable anatomically functional and cosmetic results. 
The Ophtec Lens 311 may be an effective alternative in the 
management of such cases.
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