
Focused on advantage

www.geuder.com 

In today’s cataract surgery the refractive component has become in-

creasingly significant. For patients and referring eye specialists uncor-

rected visual acuity and emmetropia in particular are the decisive factors 

for success. In the last few years aspherical and toric lenses have further 

improved optical quality. To utilize the advantages of these lenses opti-

mally, the calculation and refraction prediction has to be very accurate. 

Prediction accuracy mainly depends on four variables:
• Measurement technique (biometer, keratometer, topography)
• Positioning of the lens (centering, rotation)
• Surgically-induced aberrations
• Post-operative refraction accuracy

To achieve the best results possible, all four variables should be kept as 

small as possible. Much has already been written about measurement 

and surgical techniques. Post-operative refraction mechanics can, of 

course, not be influenced.

Surgically-induced astigmatism – or better: surgically-induced aberration 

because comas and higher-order astigmatisms are also caused – is 

often assumed to be a constant value in common IOL calculations for 

toric lenses. Thus, a flattening of 0.25 dpt. in the astigmatic axis is, for 

example, included. Unfortunately, unsystematic deviations are added to 

this systematic change, representing no more than a mean value, which 

worsen the result in total. Not only is induced astigmatism stronger the 

wider the incision and the closer to the optical center of the cornea but 

so are the higher-order aberrations and unsystematic dispersion. 

The only way to avoid this dilemma is by making an aberration-neutral 

incision. We want to get as close to this ideal as possible and it can only 

be achieved with the smallest incisions possible which should additio-

nally be far away from the optically-active part of the cornea, meaning 

temporal and far outside (post-limbal). 

An incision width of 2.2 mm seems to be the best compromise for us. 

Most standard lenses made of hydrophobic or hydrophilic acrylate can 

be implanted through this incision width using suitable injection sys-

tems. Likewise, capsulorhexis surgery with utrata forceps is still possible. 

Coaxial phaco with special mini-tips allows surgeons to retain their indi-

vidual favorite surgical techniques without loss of efficiency compared 

to large tips with 3.0 mm incisions. We have re-examined the induced 

astigmatisms in 550 eyes which were operated with 2.2 mm post-limbal 

incisions and found a median close to 

zero (Fig. 1 left boxplot) and an unsyste-

matic dispersion which complies with the 

measurement accuracy of the keratometer 

(Fig. 1 right boxplot = two pre-operative 

measurements with IOLMaster and Lenstar). 

These incisions are thus to be viewed as astigmatism-neutral.

We have been routinely applying 2.2 mm coaxial phaco since 2008. 

In a pilot study on 202 eyes in 2009, we were able to show that the 

effective phaco time (median 1,7s vs. 1,5s.) and the real time in which 

the phaco tip is in the eye (57s. vs. 53s.) are nearly identical. Thus, no ef-

ficiency loss is present. In the current version of the needle, the shaft has 

again been made more narrow, which allows for a larger vacuum but 

not one that is so large it destabilizes the anterior chamber. Currently 

we are working with 550 mm Hg in conjunction with the Venturi versi-

on of the Geuder Megatron S4. Through the large opening with internal 

tiers, quick and controlled emulsification of even very hard cores poses 

no problem. The newly-developed sleeve allows for good mobility in 

the small incision. We are convinced that coaxial micro-phaco with 2.2 

mm incision width is performed as quickly and securely as conventional 

phaco. Due to the sleeve’s better sealing ability and less stress to the 

wound, coaxial is to be given preference to biaxial, particularly because 

with incision widths significantly below 2 mm, compromises regarding 

the lenses to be implanted have to be made. Refractive predictability,  

especially for toric and aspherical premium lenses, is significantly im-

proved through aberration-neutral incisions.

In our opinion, coaxial micro-phaco will also become the method of 

choice for the currently-emerging femtosecond laser-assisted surgical 

technique, because only it allows the potential precision advantages of 

the laser to be utilized to their fullest extent.

Dr. med. P. Hoffmann
Ophthalmic- and Laser Clinic, Castrop-Rauxel
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HIGHEST EFFICIENCY FOR SMALLEST INCISIONS 

PEP PHACO SETS 
For the smallest incisions of 2.2 mm and 2.4 mm Geuder has deve-

loped new “PURE EFFICIENCY PHACO SETS”. The highlights 

of the sets are the high-performance PEP ultrasonic tips made of 

titanium. Thanks to their special 3-tier-design and the 40° angling, the 

active surface for ultrasonic emulsification is maximized. The new tip’s 

edge geometry is more narrow which allows for facilitated immersion 

in hard core lenses and for reduced ultrasonic times. A smoother 

introduction is also secured by a tier-less transition from tip to infusion 

sleeve. Improved fluidics support a increased “magnet effect” and an 

efficient vacuum.
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MICROINCISIONS OPTIMIZE REFRACTIVE RESULTS OF CATARACT SURGERY
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