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Abstract

We report a case of a patient that was implanted with an intracapsular ring during phacoemulsifi cation cataract surgery. Namely, we report on refraction, posterior 
capsule transparency and IOL ACD and document photographically the appearance of the posterior capsule. It is suggested that the presence of the intracapsular ring has 
inhibited epithelial cell migration and prevented the formation of posterior capsule opacifi cation (PCO) in the postoperative interval of 7 months. A comparison with the 
fellow eye of the same patient is made.
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Introduction

Today’s cataract surgeries are one of the most common 
refractive operations. Advancements on the surgery technique, 
use of femtosecond lasers and advanced IOL designs increased 
the safety and effi cacy of the cataract surgeries. However, 
current IOL haptic designs not always fulfi ll the correct axial 
placement and perfect centralization. Moreover, the variability 
of human capsule size and haptic design differences creates 
an uncertainty for cataract surgery that arises from the 
axial and tranverse positioning of the IOL in the capsule, 
both in the immediate postoperative interval and following 
capsule fi brosis. In addition to the uncertainty of the primary 
implantation the fi brotic capsule does not allow a predictale 
lens exchange surgery if this is required. In order to improve 
issues mentioned above we designed the fi xOfl ex ring (EYE-
PCR B.V., Amsterdam, The Netherlands), a complementary 

implant for cataract surgery. The fi xOfl ex ring consists a 
continous circular shape that maintains 360 degree contact 
with the capsule, therefore it works as a peripheral capsular 
reconstructor. The ring is made of hydrophilic acrylic pre-
polymerized material. Its overall diameter is 9.80mm and 
its central opening is suffi cient to accomodate an IOL with 
a 6mm optic. Its overall thickness is 1.84mm.The ring also 
features clips for encapsulating the IOL optic which is very 
important for good IOL centration and more predictable axial 
placement. fi xOfl ex is creating a stable environment for the 
lens making the positioning of the lens predictable and also 
easily replaceable if required in future surgery. Besides the 
physiological implications of maintaining an open capsule 
(avoiding contact of the anterior and the posterior capsule) 
that avoids fi brosis and therefore loss of transparency and 
mechanical tensions capable of dislocating the intraocular 
lens, the implantation of such a ring can be seen as a method 
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to maintain the physiological anatomical relationship between 
the anterior and the posterior chamber. Moreover it may serve 
to maintaining the anatomical spaces normally occupied by 
the crystalline lens and the vitreous cavity. It is important to 
mention that implantation of a ring similar to fi xOfl ex in terms 
of the occupied volume is justifi ed by the literature [1,2].

Case

The case presented here refers to a 62 years old female with 
OD preoperative refraction Sph:-2.5D, Cyl:0.0D, Ax:0◦ and OS 
preoperative refraction Sph:+1.0D, Cyl:-1.0D, Ax:95◦. BCDVA 
was 0.8 for OD and 1.0 for OS. The patient presented with 
diffi culty in night vision and glare phenomena. Despite having 
relatively high best corrected visual acuity, biomicroscopic 
examination revealed early bilateral cataract (N2 for OD and 
N+1 for OS) . Cataract surgery was indicated on the basis of 
the reported visual symptoms. The subject had clear ocular 
media other than cataract and stable keratometry and biometry 
measurements. There was no indication of corneal ectatic 
conditions or other corneal dystrophies. No additional ocular 
pathology was present in the anterior segment. The patient did 
not have a history of previous corneal surgery.

The patient was implanted with fi xOfl ex ring in combination 
with a J&J Tecnis ZCB00 IOL of power 19D in the right eye. In 
the fellow eye conventional cataract surgery was performed 
using the same IOL type of power 20.5D. There were no 
intraoperative complications for both the surgeries.

Surgical Technique Cataract surgery was performed under 
sterile conditions in a standar manner of phacoemulcifi cation 
by the same surgeon (AE). Local anesthetic drops were used. 
A 2.2 mm temporal clear corneal incision was used. A 6.0 mm 
anterior capsulorhexis was created. After phacoemulcifi cation 
and irrigation/aspiration of the lens cortex, the capsular bag 
was fi lled with sodium hyaluronate. The fi xOfl ex ring was 
inserted into the capsular bag in the study group. Finally, the 
IOL was inserted into the capsular bag and IOL haptics adjusted 
to the ring clips. The patient received antibiotic/steroid 
eye drops (tobramycin/dexamethazone, Tobradex; Alcon 
Laboratories, Inc., Fort Worth, TX, USA) four times a day for 1 
month postoperatively. For the fellow eye, the same procedure 
was followed with the exception that the IOL was implanted 
directly in the capsule.

Physical examination results using Slitlamp 6 months 
postoperatively are presented in Figures 1,2 for OD (eye with 
fi xOfl ex) and OS respectively.

We observed a very clear and stretched posterior capsule for 
OD eye (eye with fi xOfl ex), whereas in contrary to the fellow 
eye, where characteristic wrinkles formed in the posterior 
capsule (OS). Moreover the transparency of the posterior 
capsule was higher in the right eye in comparison to that in 
the left eye as revealed by Scheimpfl ug photography (Pentacam 
HR, OCULUS, Germany) Figures 3,4.

Postoperative BCDVA was 1.0 for the right eye and 0.9 
for the left eye. Intraocular pressure was 13mmHg for both 

eyes. The patient did not report subjective symptoms such as 
dysphotopsias or glare for either eye.

Discussion

Posterior Capsule Opacifi cation (PCO) [3] is the most 

Figure 1: OD with fi xOfl ex and IOL J&J Tecnis ZCB00.

Figure 2: OS with IOL J&J Tecnis ZCB00.

Figure 3: Sheimpfl ug photograph of the Right eye.

Figure 4: Sheimpfl ug photograph of the left eye. Note the scattering properites of 
the posterior capsule.
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frequent, long-term complication of cataract surgery. PCO may 
cause light scattering, monocular diplopia, decrease of contrast 
sensitivity, and decrease of visual acuity [4,5]. The incidence of 
PCO is treaded easily and effectively in majority of the cases, 
with Nd:YAG laser capsulotomy. This method cleans the optical 
path by creating a central opening in the posterior capsule. 
However the method is associated with some complications 
like retinal detachment, IOL damage and subluxation, corneal 
edema, elevation of intraocular pressure and cystoid macular 
edema [6-9]. Some of these complications are mild and 
transient but other may cause permanent visual impairment. 
Anterior capsule opacifi cation (ACO), also known as anterior 
capsule fi brosis or anterior subcapsular opacifi cation is another 
possible complication of cataract surgery. ACO occurs much 
earlier, sometimes one month postoperatively and more often 
compared to PCO. Severe forms of ACO may induce contraction 
of the capsulorexis opening, capsule retraction and capsular 
phimosis. The result of this might be a decantation of the IOL 
and fi brotic opacifi cation of the posterior capsule.

Attempting to eliminate the incidence of PCO and ACO 
researches have been focused in several strategies including 
surgical techniques, IOL material, IOL design, biological and 
pharmacological agents, and intraocular endocapsular rings 
[10,11]. The concept of ring insertion into the capsule was 
introduced by Hara et al in the context of zonular apparatus 
support [4]. Two years later, the fi rst capsular tension ring 
(CTR) was designed for use in humans. Various similar CTRs 
have been designed and marketed since then [12]. The main 
function of these endocapsular rings is that they restore the 
capsule’s physical shape. CTRs have well-established use 
for the management of zonular weakness and dehiscence, 
enhancement of IOL contraption and capsule stabilisation, but 
also they may infl uence capsule opacifi cation [13]. A new design 
of CTR, Peripheral Capsule Reconstructor (PCR) introduced by 
I.G. Pallikaris et al in a pilot study which suggested that the 
implantation of an endocapsular ring may contribute to the 
prevention of PCO and ACO after cataract surgery [1].

FixOfl ex intracapsular ring is a new design of the PCR and 
is currently under study. The complementary implantation 
of fi xOfl ex aims at creating a stable environment for the lens 
to be placed making the positioning of the lens predictable. 
Besides the physiological implications of maintaining an open 
capsule (avoiding contact of the anterior and the posterior 
capsule) that avoids fi brosis and therefore loss of transparency 
and mechanical tensions capable of dislocating the intraocular 
lens, the implantation of such a ring can be seen as a method 
to maintain the physiological anatomical relationship between 
the anterior and the posterior chamber. Moreover it may serve 
to maintaining the anatomical spaces normally occupied by the 
crystalline lens and the vitreous cavity.

In the current case, we present a patient with fi xOfl ex plus 
IOL in one eye and IOL alone in the other eye. Both eyes were 
in the average axial range as resulting from the biometry and 
undergone uncomplicated phacoemulsifi caton procedure. At 
slit lamp examination an interesting fi nding was observed; 
posterior capsule in the eye with the fi xOfl ex was stretched 

and clear, whereas in the fellow eye wrinkles were found at the 
posterior capsule. These fi ndings are indicative of the effi cacy 
of fi xOfl ex implantation, as at the same patient with similar 
biometric measurement between eyes the implant had the 
desirable effect of keeping the posterior capsule stretched and 
prevent PCO and ACO by the peripheral footing of the implant 
at the capsule equator. On the other hand, the posterior capsule 
of the other eye found with wrinkles and formations that could 
indicate migration leading to incipient posterior capsular 
opacifi cation. Also, evaluating another point of the fi xOfl ex 
regarding the IOL placement, the position of the IOL was found 
effectively centered over the implant in the study eye of the 
patient.

The fi xOfl ex implant is designed to function as a peripheral 
capsular reconstructor with complete anatomical fi tting in 
order to prevent signifi cantly the migration of lens epithelia 
cells. Furtheremore, this implant aims to maintain effi ciently 
the IOL centration, an aspect achieved in the current patient as 
observed by the slit-lamp examination. A comparative study 
with a larger number of patients is needed to evaluate the 
safety and effi cacy in the future.

Conclusion

Although this case report does not support an overall 
conclusion about the safety and effi cacy of the fi xofl ex ring, 
it can serve to demonstrate its functionality and its purpose. 
In the case presented herein the fi xofl ex ring was effective in 
preserving the posterior capsular transparency as well as in 
stabilising the location of the intraocular lens. The observations 
from the case reported herein are inline with the other cases 
participating in the present clinical investigation that have not 
reached the 6-month postoperative interval up to date. These 
observations support the hypothesis that the implantation of 
the ring is safe end effective for the reconstructing the posterior 
caspule (no wringles in or around the capsule), recreating 
a stable barrier for the vitreous and also in preventing cell 
migration into the posterior capsule.

Notes on patient consent

The case reported represents the case with the longest 
follow-up postoperatively and is part of an ongoing clinical 
investigation to evaluate the safety and effi cacy of the fi xofl ex 
ring. The clinical investigation pertains to a large number of 
cataract patients (N=120) and a 12-month follow up period. As 
all patients, the case reported herein has given consent to the 
publication of the images and other relevant clinical data.
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