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Abstract: Performing primary posterior capsulorhexis (PPCCC) during cataract surgery is an effective prevention of secondary
cataracts. It is important not to damage the anterior vitreous membrane to minimize the possible complications and adverse side effects
of this step of the surgery. Most authors use a viscoelastic material to protect the anterior vitreous membrane, injected into the space
between the posterior lens capsule and the vitreous membrane through a small hole in the posterior capsule. The creation of posterior
capsulorhexis using 25G forceps under an implanted intraocular lens while continuously filling the anterior chamber with irrigation
fluid from an irrigation cannula, without the use of a viscoelastic material is, in our opinion, a safe, fast and cheap technique of
PPCCC. This technique could theoretically lead to a lower incidence of postoperative complications such as higher postoperative
intraocular pressure or anterior segment inflammatory response.
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Introduction

Opacification of the posterior lens capsule (PCO) is the most common postoperative complication in patients after
cataract surgery.' Its incidence is reported in the literature between 10% and 50%.>* The central part of the posterior
capsule plays a key role in the development of secondary cataracts, which acts as a surface (scaffold), along which
epithelial cells migrate (between the posterior capsule and posterior surface of the artificial IOL), and subsequently cause
a proliferative or fibrotic form of cataract. Therefore, the most effective way to prevent secondary cataract is to remove
the central part of the posterior capsule.® Yu et al, using Scheimpflug imaging, also observed faster postoperative
posterior capsule adhesion to the IOL and stabilization in eyes with PPCCC than in the control group, without PPCCC.’

Primary posterior continuous curvilinear capsulorhexis (PPCCC) was described in an experiment by Castaneda in
1992, followed by Galand and co-authors who suggested the routine use of PPCCC in children as well as adult
patients.®® Gimbel proposed to combine this technique with the implantation of the optical part of the IOL under the
posterior capsule (optic capture).'®!! However, these techniques are not very common in adult patients due to the risk of
possible serious complications such as anterior hyaloid membrane disruption, vitreous prolapse, postoperative inflam-
matory reaction, or macular oedema.'”> Some of these postoperative complications (higher postoperative intraocular
pressure, postoperative irritation) may be related to the use of the ophthalmic viscosurgical device (OVD) during PPCCC
and its insufficient removal from the retrolental space at the end of the surgery.

Although other PPCCC techniques were later described, both before and after implantation of the IOL, most of them
use the OVD as protection against anterior vitreous membrane rupture and vitreous prolapse.'*™'” Performing PPCCC
with 23 G forceps under the IOL with continuous anterior chamber irrigation could theoretically lead to a lower
incidence of postoperative complications such as higher postoperative intraocular pressure (IOP) or anterior segment

inflammatory response.
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Surgical Technique
Written informed consent was obtained from all patients. The procedure was approved by an institutional Ethics
committee (EK FN Kralovske Vinohrady, Praha) and followed the tenets of the Declaration of Helsinki.

After standard phacoemulsification, final cleaning of the lens capsule (especially in the periphery) by irrigation/
aspiration, and hydroimplantation of the IOL, we continue to perform PPCCC without using any OVD. The stability
of the anterior chamber was maintained by an irrigation cannula inserted via one lateral paracentesis. Subsequently,
a 23 G curved forceps with a sharp tip (Alio Iridectomy Forceps 23 G, Asiko, USA) was inserted into the
paracentesis on the other side. After slightly displacing the IOL in the bag, the end of the forceps was moved
under the IOL. The small tearing was made about 2—3 mm from the centre. In our case, we performed tearing in the
lower left quadrant. Since the surgeon was sitting behind the patient’s head, the paracentesis was usually performed
at No. 3 and 9, and the forceps were held in the surgeon’s dominant (right) hand. Subsequently, the edge of the flap
formed was grasped in the forceps, and a circular hole was created by a circular motion of the instruments. The edge
of the flap was grasped and re-grasped every quarter-circle similarly to the anterior circular capsulorhexis. Usually,
it was necessary to re-capture the fold of the posterior capsule during capsulorhexis about 2-3 times so that
manoeuvring with forceps did not occur too much in the periphery. The size of the posterior capsulorhexis was
about 4-5 mm so that the edge did not exceed the edge of the optical part of the IOL (a little bit smaller than
anterior capsulorhexis). The torn-out central part of the posterior capsule was removed with forceps, and the IOL
was returned to its original central position. Finally, the irrigation cannula was pulled out, the wounds were
hydrated, and antibiotics injected into the anterior chamber (Supplementary Video).

We have been performing this technique routinely at our clinic for more than two years. For the purposes of this
publication, we monitored the occurrence of possible complications in a group of consecutive patients operated on at our
clinic in the period May — December 2021. We had no age, gender or type of cataract limitation. We recorded all
complications during the PPCCC (Table 1). In total, we performed cataract surgery in 775 patients during this period.
The age in our group of patients was 72.5 (£ 4.19) in average (min, 49, max 82).

We noticed the following complications: widening of the posterior CCC beyond the edge of the optical part of the
IOL (21 cases), tearing the posterior capsule into the periphery (13 cases), leaving part or all of lamella roll of the
posterior capsule behind the intraocular lens (9 cases), visible disruption of the anterior hyaloid (vitreous) membrane
without vitreous herniation (2 cases), prolapse of the vitreous in front of the intraocular lens and subsequent anterior
vitrectomy (2 cases). None of these complications had a major impact on the outcome of the operation, and in none of the
cases, we have noticed problems with the position of the lens or other more serious complications. For comparison, all
complications in the formation of anterior CCC were also recorded. Capsulorhexis enlargement (larger than optical part
of the IOL) was noticed in 6 cases (0.8%), tearing of the capsulorhexis into the periphery in 7 cases (0.9%).

Table | Number of Complications in a Group of 755 Performed PPCCC

Without OVD
Type of Complication n (%)
Wide posterior capsulorhexis 21 (2.7%)
Tearing into the periphery 13 (1.7%)
Roll of the capsule behind the lens 9 (1.2%)
Rupture of the anterior hyaloid membrane without vitreous herniation 2 (0.3%)
Vitreous herniation, vitrectomy 2 (0.3%)

Abbreviations: n, number; PPCCC, primary posterior continuous circular capsulorhexis; OVD,
ophthalmic viscosurgical device.
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Discussion

Stifter and co-authors proved the safety of the PPCCC, but they did not find higher intraocular pressure, greater
inflammatory reaction in the anterior chamber, or a more significant effect on postoperative macular changes compared
to eyes in which the posterior capsule was left intact.'®>?° However, it is essential that the anterior hyaloid membrane
does not get damaged during PPCCC.?! The techniques described so far have been recommended using a OVD to
separate the posterior capsule and anterior hyaloid membrane. The IOL is then implanted after the creation of PPCCC.
Subsequently, an intraocular lens is implanted. However, this technique can be somewhat stressful, where the surgeon
implants the lens into a bag with the back cap open. In addition, leaving part of the OVD under the intraocular lens can
theoretically lead to other problems, such as the subjective perception of floaters in the vitreous cavity, a temporary
displacement of the intraocular lens towards in conjunction with refractive shift, or an increase of intraocular pressure.
Performing PPCCC under an already implanted lens without using a OVD can eliminate these problems.

Most of the complications that occurred in our group were relatively benign and did not affect the outcome of the
operation (larger size of the capsulorhexis, tearing into the periphery leaving the torn part of the capsule in the vitreous
space). More serious complications, such as anterior vitreous membrane rupture or vitreous herniation, which could
theoretically lead to other complications (such as cystoid macular oedema or retinal tear), were relatively low and did not
exceed the frequency of complications described after Nd: YAG capsulotomy.”* The authors believe that the low
frequency of anterior vitreous membrane rupture or vitreous loss was caused by an irrigation fluid that maintains
a positive pressure in the anterior chamber during the procedure. This fluid is likely to fill the space between the
posterior capsule and the anterior vitreous membrane, pushes posteriorly the anterior vitreous membrane and prevents
vitreous prolapse (Figure 1). After the irrigation, the cannula was extended, the entire PPCCC area was occluded by the
optical part of the intraocular lens, and the two spaces were separated. This can explain why the rupture in our group of
patients was so rare (only 0.6%). Hence, from this point of view, our technique of PPCCC under the implanted IOL
without OVD seems effective, easy, and safe. At this moment in our we routinely doing the PPCCC at our clinics.

In this work, we describe the modification of surgical technique (PPCCC), its safety and efficiency. We evaluated the
preoperative complications, not postoperative complications but generally we did not mark any serious complications
after surgery (postoperative IOP rise, pupilary problems or increased anterior chamber inflammation), also any PCO, but
this information is only of secondary importance, as within this study, we did not specifically monitor these parameters. It
will be the part of our next prospective study.

Figure | Detachment of the anterior vitreous membrane after intraocular lens implantation (intraoperative OCT).
Note: |, back surface of intraocular lens; 2, posterior capsule; 3, anterior vitreous membrane.
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Conclusion
The creation of posterior capsulorhexis using 25G forceps under an implanted intraocular lens while continuously filling

the anterior chamber with irrigation fluid from an irrigation cannula, without the use of a viscoelastic material is a safe,
fast and cheap technique of PPCCC.

Disclosure
The authors report no conflicts of interest in this work.
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