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[1
Welcome to the ARTISAN® Aphakia Training Program. 
You are joining a growing number of ophthalmic surgeons trained to implant ARTISAN® Aphakia 
Intraocular Lenses (IOLs) after cataract surgery. 

The ARTISAN® Aphakia Training Program and Wetlab is a comprehensive course designed to provide 
you with the information and skills necessary to prescribe and surgically implant the ARTISAN® 
Aphakia IOLs. 

In addition to the ARTISAN® Aphakia Training Program, an educational program on ARTISAN® and 
ARTIFLEX®  Phakic IOLs is available. You are advised to participate in these advanced educational 
programs as well.

Staying up-to-date on your education and skills can be accomplished by:

• thoroughly reading all literature on ARTISAN® and ARTIFLEX® IOLs; 

• maintaining regular contact with your local OPHTEC representative; 

• participating in continuing education programs sponsored by OPHTEC BV.

We value you as a customer and greatly welcome any and all suggestions for ways to improve our 
training materials and courses. 

artisan®

training program 
requirements

maintenance of 
skills

1.1 ARTISAN® Aphakia Training Program



1 - 4

ARTISAN® Aphakia IOLs
General Information

[11.2   About ARTISAN®

 
The delicate and elegant microsurgical skill of a surgeon is an ART form. 
The Ophthalmic Surgeon is a Medical ARTISAN.

Prof. Jan G.F. Worst M.D. has long recognized the need to simplify ophthalmic surgery and make 
treatments available to a greater number of individuals worldwide. He has developed many IOLs, 
surgical techniques and instruments. 

One of Jan Worst’s significant contributions to Cataract and Refractive surgery is the development of 
the ARTISAN® Intraocular Lens.  The ARTISAN® lens is the result of clinical experience with a unique 
fixation concept, first developed for the correction of aphakia (originally called the “Lobster Claw” 
or “Iris Claw” lens). In 1986 the concept was modified to be used in the phakic eye.

The name ARTISAN® was chosen to recognize the abilities of the ophthalmic surgeon and to honor 
one of ophthalmology’s first ARTISANS, Jan Worst, for his significant contributions to eye care 
worldwide.

“Remarkable things occur in accordance
with nature. The opening and closing

mechanism of the Lobster Claw inspired me
in designing an IOL with Claw fixation”

Jan G.F. Worst, MD

OPHTEC is proud to manufacture and represent ARTISAN® and ARTIFLEX® Intraocular Lenses 
throughout the world and offers a full line of unique ARTISAN® products for aphakia, and various 
refractive solutions as myopia, hyperopia and astigmatism.  

The company holds exclusive license and distribution rights for the ARTISAN® and ARTIFLEX® Lenses. 

The ARTISAN® and ARTIFLEX® phakic and aphakic IOLs 
form the flagship of the company today.

artisan® lens

ophtec



1 - 5

[1
ARTISAN® Aphakia IOLs
General Information

1.3 History of the Iris Claw® Lens

1.3.1 Introduction
Since Harold Ridley implanted the first Intraocular Lens (IOL) in the capsular bag in 1949, a large 
variety of IOL designs have appeared on the market. The evolution of these designs form a reflection 
of the history of fixation principles. Some of these fixation methods have become obsolete due to 
severe early or late complications, while others have never completely disappeared.

An analysis of the various advantages and disadvantages of these methods of fixation have resulted 
in a number of clinical and biochemical conclusions, which have been important to judge the 
clinical value of modern IOLs.

1.3.2. Serendipitous discovery of the Iris Claw® principle
Using an early model, the Slotted Medallion lens, Jan Worst sometimes observed that some iris 
tissue was caught in the slot of his lens. This clasping of iris tissue proved to be a serendipitously 
discovered new possibility for stable fixation of the IOL. 

Once the efficacy of this additional fixation method had been proven in a number of cases 
additional iris stitching seemed no longer necessary. 

1.3.3. Peripheral Iris Supported IOLs (“Iris Claw®” lenses)

The “Iris Claw®” lens (later on called the ARTISAN® Aphakia lens) has 
been introduced by Jan Worst. The design was relatively simple: one 
piece, one material, without additional loops.

The fixation mechanism is based on the enclavation of a fold of iris 
tissue. The formation of two diametrically opposed iridoplastic bridges 
in the virtually immobile midperiphery of the iris stroma does not 
interfere with the normal vascular- and nerve supply.

Jan Worst implanted the first Iris Claw® lens in 1978. Initially he implanted this lens only as 
secondary implant in traumatic cataract cases. Soon after he used it as a primary implant in ECCE as 
well as in ICCE cases.

Fig. 1.1:  Iris Claw® IOL attached to the iris 
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The Iris Claw® lens has been designed and used since 1978 as a universal lens to be used 
for primary or secondary implantation after ICCE, ECCE and later on after Phako-emulsification. 
The lens has been implanted in approximately 450.000 aphakic eyes worldwide. 

Nowadays ARTISAN® Aphakia lenses are used increasingly as the back-up lens of choice by many 
modern cataract surgeons

The ARTISAN® Aphakia IOL is available as a standard IOL (5/8.5mm) or in two smaller sizes 

(4.4/6.5mm and 4.4/7.5mm) for pediatric application or for eyes where a smaller size IOL is preferred.

Fig 1.2a: Worst Iris Claw® IOL (left)        Fig.1.2b:  ARTISAN® Aphakia IOL

In 1997 an improved vaulted design of the ARTISAN® Aphakia Lens (Fig.1.2b/ 1.3b) was introduced 
with a number of new characteristics.

• The lens configuration was made vaulted to create distance to the iris;

• Enclavation was made easier by using a lens with a larger and oval aperture between optic and 
 haptics  than the original circular shape. 

Fig.1.3a : Worst Iris Claw® design              Fig.1.3b Vaulted ARTISAN® design

1.4 Evolution from Iris Claw® Lens 
       to ARTISAN® Aphakia IOL

1978

1997
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aphakia iol

1.5.1. Lens Design 

 Fig.1.4:  The ARTISAN® Aphakia IOL

“Iris Bridge” support
• ARTISAN® Aphakia IOLs are peripheral “iris bridge” supported lenses. The fixation points of these 
 lenses are located in the virtually immobile part of the peripheral iris;

• The “iris bridges” form a shield and protect the cornea from touching the PMMA haptics of the IOL. 
 (see Fig. 2.10 & 2.11, page 2-5).

Stable “Claw” fixation 
 • The fixation concept permits to position ARTISAN® Aphakia IOLs in the optical axis of the eye 
 and permits excellent centration;

• The two diametrically opposed haptics secure stable fixation on the iris and prevent the risk of 
 postoperative decentration; 

• The system is extremely versatile as ARTISAN® Aphakia IOLs may be fixated horizontally, 
 vertically or obliquely and is independent of the overall size of the eye.

Unrestricted dilatation
• The haptics (fixation arms) attach to the midperipheral virtually immobile iris stroma, 
 thus allowing the pupil unrestricted ability to dilate and constrict (Fig.1.5);

                 

Fig 1.5 : Constricted and widely dilated pupil.

1.5 ARTISAN® | Lens Design
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• Fluorescein angiographic studies by Strobel1 and Izak2 have shown no leakage of the iris vessels 
 at the enclavation sites. Only a few cases of iris atrophy in the area of the fixation have been 
 reported in the literature (see below);

Fig.1.6: Fluorescein Angiography.

• Since the start of the original design of the Iris Claw® lens (1978), the fixation concept of this 
 lens has remained unchanged;

• Only the lens design has slightly changed in 1997 (vaulted design and oval aperture).

1.5.2. ARTISAN® Lens Manufacturing 
OPHTEC BV has developed a unique manufacturing process for the ARTISAN® Aphakia IOLs using 
Perspex C.Q. UV (polymethylmetacrylate).

Compression Molding Technology
During the compression molding process the molecular structure of PMMA is enhanced by 
redistributing the molecules into longer chains, resulting in a much stronger material.

Fig.1.7: PMMA before and after compression molding.

Extreme flexibility of the haptics
This unmatched technology gives a high tensile strength, combined with superb flexibility of 
the lens haptics. The risk of fracture is minimal.

Proprietary Tumbling Process
The proprietary tumbling process gives a special surface treatment to the ARTISAN® IOLs. 
An ultra smoothness of the IOL is the result.

Fig.1.8: SEM Photographs of ARTISAN® IOLs with details of the “Claw”

1 P.U. Fechner, J. Strobel & W. Wichmann: Correction of Myopia by Implantation of a Concave Worst-Iris Claw lens into Phakic Eyes. 

Refractive & Corneal surgery. July 1991; vol 7: 286-298;
2 M. Izak: Surgical trauma, not lens Design, Responsible for Myopia Claw IOL Irritation. Ocular Surgery news. Sept. 1998; 38.

artisan® lens 
manufacturing
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benefits

drawbacks

Fig 1.9: “vaulted” lens configuration

Review of the benefits
• The “iris bridge” protects the endothelium from touching the PMMA;

• Safe clearance from vital structures (corneal endothelium);

• Unrestricted pupil dilatation and constriction (sphincter independent);

• Unique possibility to position the lens in the optical centre of the eye;

• Excellent centration; once fixated the lens will not decenter;

• Maximal surgical visibility, accessibility and controllability;

• Optimal postoperative visibility of lens and lens fixation;

• Cosmetically invisible;

• Easy to reposition, reversible and exchangeable;

• No interference with vascular iris physiology (no leakage of  iris vessels);

• Universal lens for ECCE and Phaco/Primary and secondary implantation;

• One size fits all.

Review of the drawbacks
• Requires surgical skill but has a short learning curve;

• Requires an incision of 5.4 mm.

1.6 ARTISAN® | Benefits and Drawbacks 
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ref. 205

Fig.1.10a: Ref. 205 - Standard ARTISAN®Aphakia IOL

Lens type: AC Iris Fixation (“ Iris Bridge”);

Lens material: Perspex-CQ UV;
Fixation: Mid-Peripheral, Iris Stromal Support; 
Overall diameter: 8.5 mm;
Body diameter: 5.4 mm;
Optic diameter: 5.0 mm;
Total height: 0.76 mm;
Weight: 8mg in air (20D lens);

Sterilisation: Ethylene oxide;
AC Depth: 3.3 mm; 
A-constant: 115.0 (Ultrasound); 

 115.7 (Optical);

Powers available:     +2.0 D to +30.0 D (1.0 D increments);

 +14.5 D to +24.5 D (0.5 D increments).  

ARTISAN® Aphakia IOL

1.7 ARTISAN® | Technical Specifications

Fig.1.10b: Ref. 205 - Standard ARTISAN®Aphakia IOL
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ref. 205651

ref. 205671

Pediatric ARTISAN® Aphakia IOL

Fig. 1.11: Ref. 205651 - 6.5mm overall size

Lens type: AC Iris Fixation (“Iris bridge”);

Lens material: Perspex-CQ UV;
Overall diameter: 6.5 mm;
Body diameter: 4.4 mm;
Optic diameter: 4.4 mm;
Total height: 0.56 mm;
Weight:  8mg in air (20D lens);

Sterilisation: Ethylene oxide; 
AC Depth:  3.5 mm;
A-constant: 115.2 (Ultrasound);

  115.9 (Optical);

Powers available: +10.0 D to + 30.0 D (0.5 D increments)

The Pediatric ARTISAN® Aphakia IOL is recommended for patients with small eyes.

Pediatric ARTISAN® Aphakia IOL        

 
Fig.1.12: Ref. 205671 - 7.5 mm overall size

Lens type: AC Iris Fixation, (“Iris Bridge”);

Lens material: Perspex-CQ UV;
Overall diameter: 7.5 mm;
Lens width: 4.4 mm;
Optic diameter: 4.4 mm;
Total height: 0.56 mm;
Weight:  8mg in air (20D lens);

Sterilisation: Ethylene oxide;
AC Depth:  3.5 mm;
A-constant: 115.1(Ultrasound);

  115.8 (Optical);

Powers available: Only on special request: +10.0 D to + 30.0 D (0.5 D increments).

 The Pediatric ARTISAN® Aphakia IOL is recommended for patients with small eyes.
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Apart from the correction of the aphakic eye with an ARTISAN® Aphakia IOL, the concept of the 
ARTISAN® fixation can be used for a number of other indications. 

ARTISAN® Custom-made IOLs include lenses for the treatment of unique ocular conditions like 
Aniridia, Coloboma, Diplopia (Double Vision) etc.

These IOLs are manufactured on special request of the surgeon and are designed on the basis of 
clinical data, slides or drawings of the ocular condition of the patient.

There are two categories of  ARTISAN® Custom-made lenses:
A. ARTISAN® Iris Reconstruction IOLs (made of coloured & clear PMMA)
B. ARTISAN® Pupil Occluder for Diplopia Correction (made of black PMMA).

A. ARTISAN® Iris Reconstruction IOLs
ARTISAN® Iris Reconstruction IOLs with coloured haptics (blue, brown, green or black) are ideal for 
anterior segment reconstruction when iris damage has occurred or is already congenitally present. 
Even large iris colobomata can be covered by the coloured haptic of the IOL.

Fig.1.13a         Fig.1.13b

The Iris Reconstruction IOLs are available in various dioptric powers and colours (Blue, green, brown 
and black) and are custom-made. The optic is made of clear PMMA and the haptic of the coloured 
material.

Efforts have to be made to design a lens using a colour similar (or adjusted) to the colour of iris 
of the fellow eye. To correct dark brown eyes cosmetically acceptable it is wise to select the black 
material.
    
Usually two and sometimes three “claws” are positioned around the optic and are used as fixation 
points in areas where there is still some iris present for fixation.

Fig.1.14     Fig.1.15

1.8 ARTISAN® | Other Indications
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B. ARTISAN® Pupil Occluder for Correction of Diplopia
Another application of the ARTISAN® Fixation Concept is Pupil Occlusion in case of intolerable 
Diplopia due to ocular muscle imbalance. The ARTISAN® Pupil Occluder functions as a cover over the 
pupil to prevent double images. The lens is cosmetically almost invisible. The black ARTISAN® Pupil 
Occluder is made of black polycarbonate and covers the pupil completely, on condition that it is 
positioned perfectly central over the pupil.

Due to the vaulted configuration it can be applied in both phakic and aphakic eyes. If necessary the 
ARTISAN® Pupil Occluder can be removed when vision is again demanded in case of blindness 
occurring in the fellow eye.

Fig. 1.16: 8.5mm overall size    Fig.1.17: Pupil Occluder in situ

        

Implantation Technique
It seems useful to describe some important details of the implantation technique as the final post-
operative result depends on this. Essentially the implantation technique described for the ARTISAN® 
Aphakia IOL can be followed (see chapter 5). The measurements are about the same: A central zone 
of 5.4mm and an overall diameter of 8.5mm. The lens has a vaulted configuration to prevent contact 
between the optic and the iris. 

Condition for an optimal occluding effect of the lens is an absolute perfect centration. This is less 
easy than one thinks. When an IOL is positioned somewhat decentered and the pupil is very dilated,   
the pupil border gets free from the rim of the lens. This may lead to double images again. 
Even when this free zone of the pupil is very small, a stenopeic effect will occur and the covered eye 
will get some vision again. In that case an IOL with a larger central zone has to be used.

If a patient has a large pupil under dark circumstances it is wise to order an IOL with a larger central 
zone. The overall diameter should not exceed 9.0 mm!

perfect centration
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the iris and 
the implants

It is important to understand why Iris Fixation of the ARTISAN® lenses is fully reliable. 
An explanation of the various physiological and anatomical aspects will be given here:

 Fig. 2.1: The ARTISAN® IOL in situ

The Iris consists of a:
   
Pupil Border
• The sphincter mechanism of the pupil border is functioning due to a smooth muscle with a great 
 constricting and dilating capacity.

Pupil Dilatation Mechanism (4 concentric areas); 
• The central part is highly mobile, (dilatable and constrictable);

• The paracentral mobile thickened area lies at two-third from the iris base;

• The practically immobile area is fit for iris enclavation of an ARTISAN® IOL;

• The iris base is immobile.

Fig. 2.2: Pupil constriction/dilatation

Practically Immobile Iris Area for Fixation of ARTISAN® IOLs
• Fixation of an ARTISAN® IOL is performed by gently creating an iris fold under the “claw” and 
 consequently enclavating the iris in the “claw”;

• Proper enclavation guarantees prevention of lens luxation.

Fig. 2.3: ARTISAN® Aphakia IOL

 

2.1 Anatomy of the Iris
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Iris Stroma - Vascular network 
• The vascular network of the iris consists of an arterial inflow and venous backflow;

• The vessels are radially oriented and sectorially distributed; 

• In very rare cases a nerve may be incarcerated in the “claw”. Reorientation of a few degrees will be 
 sufficient to correct the situation.

Fig. 2.4: Vascular network of the iris visualized by Fluorescence Angiography

Iris Root - Area where cornea and iris meet, the so-called chamber angle
• Compression of the terminal end arteries interferes with iris metabolism;

• When the sectorial end arteries fail to function properly as a result of compression in the chamber 
 angle, this will lead to ischaemic iridopathy, (“iris infarction”);

• Iris root support tends to fail in the long run;

• Chamber angle supported lenses can cause several complications f.i. pupil ovalisation.

Fig. 2.5: Pupil ovalisation

Surface Configuration
• Blue eyes and brown eyes have a totally different surface configuration;
  - Blue eyes have a pronounced trabecular structure with crypts
  - Brown eyes usually have a cryptless, non-trabecular structure.

Fig. 2.6: The different surface configuration of blue (left) and brown (right) eyes

Pigment Layer
• Blue eyes have no pigment within the iris stroma. They only carry a deep brown layer of pigment 
 cells on the rear iris surface;

• Brown eyes have pigment within the iris stroma plus a deep brown layer of pigment cells on the 
 rear iris surface. 
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Pigment on Front and Rear Side in Brown Eye

Fig. 2.7: Six years after implantation the eye was removed postmortally. No sign of pigment loss at  the rear side of the iris and at 

the enclavation sites. On the front side the effect of a too tight use of the forceps is visible.

Minimal risk surgery
The anatomy of the iris and its specific features allow surgery with minimal risks. Fixation is 
performed to the iris periphery. 

The main features are:
• Pressure free iris fixation;

• No iris atrophy when the recommended surgical technique is used (see chapter 5);

• Optimal dilatation if needed. The fixation arms are attached to the immobile iris and don’t inhibit 
 pupil dilatation (fig 2.9), allowing inspection of the posterior segment;

• Reversible fixation. Even after many years the lens can be exchanged without any damage to the 
 iris structure;

• “Iris Bridge” fixation prevents endothelial touch.

Fig. 2.8: Gonioscopic image showing the distance to 
the corneal endothelium after ARTISAN® implantation

Fig.2.10: Artisan® lens attached to the iris                 Fig. 2.11: Safe distance to the endothelium

the iris and the 
artisan® implant

“iris bridge” 
fixation

Fig. 2.9: The fully dilatable pupil
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Implantation of the ARTISAN® Aphakia IOL may be indicated under the following conditions:
• Senile cataract;

• Traumatic cataract;

• Congenital or juvenile cataract;

• Secondary implantation after aphakia.

The following contraindications are circumstances where the physician should consider whether 
implanting an intraocular lens might create an undue risk. Physicians considering implantation in 
such patients should explore the use of alternative methods of aphakia correction and consider lens 
implantation only if alternatives are deemed unsatisfactory to meet the needs of the patient.

1. Only one eye with visual acuity;

2. Congenital bilateral cataract;

3. Recurrent or chronic iritis;

4. Rubella cataract;

5. Retina and optic nerve defects;

6. Corneal distrophy (except in preparation for penetrating keratoplasty);

7. Diabetic retinopathy;

8. Acute inflammation;

9. Severe iris atrophy;

10. Uncontrolled chronic glaucoma;

11. Vitreous loss or choroidal haemorrhage during surgery.

indications 

contraindications 

3.1 Patient Selection, 
       Indications and Contraindications

3 - 3
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The eye surgeon can organize, maintain and evaluate the data of his/her cataract operations in a 
simple database in which preoperative and postoperative data are compiled.

aBest spectacle corrected near and distant visual acuity in both eyes
 Snellen-charts  are most frequently used to test the visual acuity (BSCVA);

aSubjective Refraction and/or Cycloplegic Refraction
 The subjective refraction (12 mm vertex distance) determined with the phoropter is the most 
 important variable. The cycloplegic refraction is determined after paralyzing the lens 
 accommodation with cycloplegic eye drops. Variability in optical power will thus be eliminated;

aIntraocular pressure
 A tonometer is used to check the pressure of the eye;

aSlitlamp Examination;
 • Corneal and chamber angle status;

 • Iris Status;

 • Status of the posterior segment;

aCorneal curvature;
 • A keratometer is used to measure the curvature of the cornea (K1 and K2);

 • The keratometry values are used for Lens Power Calculation (see chapter 4);

 
aBiometry of both eyes;
 • Ultrasound or optical methods are used to measure the axial length of the eye, 
  the lens thickness and the distance between cornea, lens and retina;

 • The axial length value is used for Lens Power Calculation (see chapter 4). 

aStatus of the fellow eye
 The status of the fellow eye is important, because most of the time both eyes develop cataract. 
 It is therefore advised to keep the time between the operations as short as possible. 
 (i.e. 2 to 3 weeks);

aExternal examination
 An external examination reveals abnormalities in the function of the pupil, the eye muscles and 
 the eyelids;

introduction

examinations

3.2 Patient Examination
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preoperative 
patient preparation

presurgical 
patient preparation

The following regime is recommended although the surgeon should tailor this regime to meet the 
patients need. 

Prior to surgery
• The patient should use an topical antibiotic prior to surgery: for 3 days: 1 drop, 3 times daily.

Medications on the day of surgery 
• 2 to 4 drops of a topical NSAID; 

• 2 to 4 drops of topical antibiotic;

• 2 to 4 drops of miotic in case of secondary implantation of an ARTISAN Aphakia IOL. 

Anesthesia/Akinesia
• The surgeon makes the choice between local and topical anesthesia;

• If local anesthesia is given, the parabulbar or subtenon injection is recommended. 
 They both result in total immobility of the globe and eyelids;

• Nowadays most surgeons only apply some drops of topical anesthesia to give a favorable situation.  

Prevention of infection 
• Desinfect the skin and fornix with povidon-iodine;

• Cover all eyelashes since they are a potential source of infection;

• Furthermore use surgical sponges to prevent stagnant fluid during surgery.

Bulbus Compression
• Ocular compression and/or massage are given until low preoperative vitreous pressure is obtained. 
 This will improve the accessibility and operative space in the anterior chamber;

• Any pressure from the retrobulbar spaces may lead to pressure on the lens diaphragm, which may 
 result in iris prolapse.

Pupil Constriction
• Preoperative application of topical miotic results in pupillary miosis;

• A narrow pupil is essential for the centration of the ARTISAN® Aphakia IOL and proper fixation to 
 the iris;

• When the cataract has been removed with the phako procedure and unfortunately a capsule 
 rupture has occurred the large pupil has to be constricted before implantation of an ARTISAN® 
 Aphakia IOL can be performed. 

3.3 Preoperative Patient Preparation
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artisan® 
aphakia iol

artisan®surgical
instruments

The ARTISAN® Aphakia IOLs are supplied sterile and dry in a lenscontainer, which is sealed in a blister
pack and placed in a box together with the identifying labels. Before opening, the label should be 
checked for lens model, dioptric power and expiration date.

Instructions for Use
• Open the blister packaging;

• Tap slightly on the lid before opening the lens container to detach the lens, which may stick to the lid;

• Keep the container in a horizontal position;

• Unscrew the cap and lift it;

• Grasp the lens gently with a forceps.
      

Figure 3.1: Blister packaging with label

Specially designed ARTISAN® Instruments for implantation and enclavation of the ARTISAN® IOLs, 
are required. Depending on the enclavation technique, use the ARTISAN® Enclavation Forceps or the
ARTISAN® Enclavation Needle.

ARTISAN® Implantation Forceps Standard (DO2-74)

Figure 3.2: DO2-74

ARTISAN® Implantation Forceps, long (Refractive) (DO2-70)

Figure 3.3: DO2-70

ARTISAN® Enclavation Forceps (DO2-40)

 Figure 3.4: DO2-40

3.4 ARTISAN® IOLs,
 Instruments and Supplies
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ARTISAN® Enclavation Needle (box of 5; OD-125)

Figure 3.5: OD-125

ARTISAN® Lens Manipulator Standard, Straight (DO-06-41)

Figure 3.6: DO-06-41

ARTIFIX for Retropupillary Fixation 

Fig. 3.7a: Artifix forceps                  Fig. 3.7b: Artifix forceps with IOL

Before using the ARTISAN® Instruments carefully read the Directions for Use concerning handling and 
care of the ARTISAN® Instruments.

In addition to the ARTISAN® Instruments listed above, other instruments and supplies are available for
the ARTISAN® IOL implantation, i.e: 

Supplies 
• ArtiVisc® and ArtiVisc®Plus (chapter 3.5), (sodium hyaluronate).

Instruments 
• Cannulas; 

• Knives; 

• Surgical sponges / drains; 

• Lidholders;

• Eye Shields.

other materials
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characteristics

indications

technical data

ArtiVisc® and ArtiVisc® Plus are viscoelastic solutions that combine high viscosity, high elasticity 
and high molecular weight. They provide protective coating of endothelial cells during intraocular 
manoeuvres in cataract and refractive surgery. 

Sodium Hyaluronates are produced by extraction of high molecular weight molecules from rooster 
combs. The resulting polymer is a large molecular coil with improved rheological properties. 
Because it is a native hyaluronic acid, it has a high degree of biocompatibility. The most important 
properties of hyaluronic acids are: protecting, lubricating and supporting delicate cells and tissues. 
ArtiVisc® and ArtiVisc® Plus form a thin layer without causing compression of delicate cells or tissues.

 
ArtiVisc® and ArtiVisc® Plus are used especially during the following ophthalmic procedures:
• Cataract surgery and IOL implantation; 

• Glaucoma surgery; 

• Corneal transplantation; 

• Anterior segment surgery;

• Refractive surgery with PIOL implantation.

Fig 3.8: ArtiVisc®

• Single use;

• Sodium Hyaluronate;

• 0.85 ml; 

• Iso-osmolar, buffered solution pH 7.0 - 7.5; 

• Sterile, non-pyrogenic, non-immunogenic; 

• 27 Gauge cannula; 

• Luer-lock fixation; 

• Double packaging.         
        
REF H53.16.010 ArtiVisc®  1.0% 0.85 ml
REF H53.16.020 ArtiVisc® Plus 1.4% 0.85 ml

3.5 ArtiVisc® and Sodium Hyaluronate
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introduction

corneal curvature 
in mm versus diopter

The preoperative calculation of the lens power of a PMMA IOL for the correction of aphakia has been 
worked out by various authors. (Binkhorst, v.d. Heijde, Colenbrander, Sanders, Retzlaff, Kraff, Hoffer, 
Holladay etc.). A variety of formulas has been developed a/o the SRK/II formula. This formula uses 
the so-called A-constant.

The A-constant of a given lens is found experimentally. The method has been published in 1981 by 
Sanders et al.

A = P + (2.5 x L) + (0.9 x K)

Where:
A =  The approximate A-constant derived for each lens type and individual manufacturer; 
P =  Predicted implant power for emmetropia in diopters;
L =  Axial length in millimetres;
K =  Average keratometry reading in diopters (Corneal curvatures have to be translated to diopters, 
 see the table)

Experiments done with at least 100 patients establish an approximate A-constant for an individual 
surgeon and a special lens type.

Table 1. Corneal curvatures in mm versus equivalent dioptric power

Corneal 
Curvatures 
(mm)

Equivalent 
Dioptric 
power (dpt)

Corneal 
Curvatures 
(mm)

Equivalent 
Dioptric 
power (dpt)

Corneal 
Curvatures 
(mm)

Equivalent 
Dioptric 
power (dpt)

Corneal 
Curvatures 
(mm)

Equivalent 
Dioptric 
power (dpt)

6.80 49.56 7.24 46.55 7.68 43.88 8.12 41.50

6.82 49.41 7.26 46.42 7.70 43.77 8.14 41.40

6.84 49.27 7.28 46.29 7.72 43.65 8.16 41.30

6.86 49.13 7.30 46.16 7.74 43.54 8.18 41.20

6.88 48.98 7.32 46.04 7.76 43.43 8.20 41.10

6.90 48.84 7.34 45.91 7.78 43.32 8.22 41.00

6.92 48.70 7.36 45.79 7.80 43.21 8.24 40.90

6.94 48.56 7.38 45.66 7.82 43.09 8.26 40.80

6.96 48.42 7.40 45.54 7.84 42.98 8.28 40.70

6.98 48.28 7.42 45.42 7.86 42.88 8.30 40.60

7.00 48.14 7.44 45.30 7.88 42.77 8.32 40.50

7.02 48.01 7.46 45.17 7.90 42.66 8.34 40.41

7.04 47.87 7.48 45.05 7.92 42.55 8.36 40.31

7.06 47.73 7.50 44.93 7.94 42.44 8.38 40.21

7.08 47.60 7.52 44.81 7.96 42.34 8.40 40.12

7.10 47.46 7.54 44.69 7.98 42.23 8.42 40.02

7.12 47.33 7.56 44.58 8.00 42.13 8.44 39.93

7.14 47.20 7.58 44.46 8.02 42.02 8.46 39.83

7.16 47.07 7.60 44.34 8.04 41.92 8.48 39.74

7.18 46.94 7.62 44.23 8.06 41.81 8.50 39.65

7.20 46.81 7.64 44.11 8.08 41.71

7.22 46.68 7.66 43.99 8.10 41.60

4.1 Lens Power Calculation
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Biometry performed with ultrasound technique
The approximate A-constant for the ARTISAN® Aphakia IOL has been established at 115.0.
Another parameter, which is used in several calculation formulas, is the AC-depth (distance from 
the epithelium to the natural lens). Manufacturers provide data for the A-constant as well as the 
AC-depth on the lens labels.

When biometry is performed with an optical technique, the approximate A-constant is 115.7

Lens to be implanted: 205 - ARTISAN® Aphakia IOL

Patients data
• Axial length: 22.0 mm;

• Keratometry readings: 44.0 / 45.0 - average 44.5 diopters 
 (Equal to curvature 7.66 / 7.49 mm - table 1).

Approximate A-constant (provided by OPHTEC BV): 115.0

Method: A = P + (2.5 x L) + (0.9 x K)
115.0 = P + (2.5 x 22) + (0.9 x 44.5)
115.0 = P + (55) + (40.05)
115.0 = P + 95.05
P = 115.0 - 95.05

Result: P = 19.95 diopters
Lenspower to be implanted: 20.00 diopters

The method described above is a basic lens power calculation method, using the approximate A-constant.

Many authors published new formulas, where other parameters are used for additional corrections like:
• Extremely Short or Long Eyes;

• Central IOL thickness of Planoconvex, Biconvex and Meniscus IOLs; 

• Influence of Retinal Thickness, etc.

1 Retzlaff, J.A., et al, Development of the SRK/T intraocular lens implant power calculation formula, 

J Cataract Refract Surg, Vol 16; May 1990

ultrasound 
biometry

optical biometry

example 
calculation 
for aphakic eye
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capsule rupture

standard 
implantation 
technique

retropupillary 
fixation technique 

When capsule rupture after a cataract extraction occurs and a regular PC lens can not be implanted 
due to absence of capsular support, a sutured  posterior chamber lens could be used. The suturing 
technique however is difficult, the surgical time is long and the intraocular manipulation is excessive. 

Therefore the implantation of an ARTISAN® Aphakia IOL is preferable as it can be fixated to the iris 
without sutures. The iris can be incarcerated between the “claws” of the IOL. The surgical time is 
shorter, the intraocular manipulation is simple and less traumatic.

The Standard Implantation Technique (5.2), which positions the ARTISAN® Aphakia IOL in the 
anterior chamber is used by most surgeons. The advantage of this technique is the visibility of the 
IOL  postoperatively. The IOL can be well controlled. 

Note
The incision after Phako must be enlarged to 5.5 mm and the pupil has to be constricted with a miotic 
solution to facilitate the centration of the ARTISAN® Aphakia IOL by centering it over the pupil.

An alternative low-risk technique is the Retropupillary Fixation Technique (5.5) of the ARTISAN® 
Aphakia IOL. The implantation of the ARTISAN® Aphakia IOL behind the iris preserves the anatomy 
of the anterior chamber, but on the other hand the lens will not be visible postoperatively.
Recently several authors have reported studies with this new approach which was first developed by 
dr. A. Mohr from Germany.

Note
Contrary to the Standard Implantation Technique the pupil should be approx. 3 mm and should 
not be constricted at the start of the operation!!

5.1 Introduction
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Contribution by Jan G.F. Worst, M.D. and Camille Budo, M.D.
           
Artist drawings by mrs. Jessica Leenen

The description and drawings following here represent the Standard Technique for 
implantation of ARTISAN® Aphakia IOLs. 

The ARTISAN® Aphakia IOLs are peripheral “iris bridge” supported  lenses. 
The fixation points of these lenses are located in the virtually immobile part of the peripheral iris 
and form “iris bridges”.

Figure 5.1: ARTISAN Aphakia IOL in situ

• The “iris bridges” form a shield and protect the cornea from touching the PMMA haptics of the IOL;

• The two diametrically opposed haptics ensure stable fixation on the iris, preventing; 
 pseudophakodonesis and the risk of post-operative decentration;

• The fixation concept permits ARTISAN® Aphakia IOLs to be centered on the pupil and positioned 
 in any meridian;

• Dilatation and constriction of the pupil is relatively unrestricted.

5.2 Standard Implantation Technique of
 ARTISAN® Aphakia IOL



5 - 5

[5
ARTISAN®

Implantation Technique

A technique is recommended with a 12 o’clock incision and two paracenteses using the Enclavation 
Needles or Enclavation Forceps for fixation of the IOL. Use calipers to mark the 5.5 mm incision 
width. Make a non-perforating half-depth central corneal or corneo-scleral incision.

Paracenteses are used for the introduction of the instruments needed for enclavation of the 
ARTISAN® lenses. Paracenteses for two different types of enclavation instruments are described.

Paracenteses for Introduction of the Enclavation Needles (see Fig. 5.7)
• Make two paracenteses of 1.2 mm, one beginning at 2 o’clock and one beginning at 10 o’clock. 
 The tip of the knife should be pointed downwards (Fig 5.3), oriented toward the enclavation   
 sites for introduction of the Enclavation Needles.

Paracenteses  for Introduction of the Enclavation Forceps (see Fig. 5.9)
•  Make two paracenteses of 1.6 mm at 3 and 9 o’clock directed to the pupil. 
 Use this technique when using the Enclavation Forceps.

main incision

paracenteses

Fig. 5.2: Calipers are used to indicate the 
proper incision size

Fig. 5.3: Watch the direction in which 
the knife is oriented
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constrict the pupil

use a high 
viscosity 
viscoelastic

Inject a miotic solution into the anterior chamber to constrict the pupil. The pupil has to be very 
small to facilitate the centration of the IOL on the pupil.

Filling the AC with a high viscosity viscoelastic substance greatly facilitates the visibility of 
the various manoeuvres, creates space and protects the endothelium. Inject a small amount of 
viscoelastic like ArtiVisc® 1.0% or ArtiVisc Plus® 1.4% through each paracentesis to maintain the 
anterior chamber.

The material must be injected slowly from the periphery of the eye toward the pupil, but never 
directly into the pupillary area. Inject just enough viscoelastic to fill the anterior chamber to a 
volume slightly larger than its preoperative state. Do not overfill the AC! 

The iris should be flat or slightly convex. If the iris is concave, there is too much pressure caused 
by the viscoelastic. This may result in unwanted pupil dilation and will increase the difficulty of the 
enclavation and lens centering manoeuvres.

Also cover the conjunctiva with viscoelastic to prevent contamination of the lens (Galand). 
Put a layer of viscoelastic over the exterior of the cornea to enhance visualization throughout the case. 

Open the anterior chamber by completing the half-depth incision to full-depth.

Fig.5.4: The injection needle is passed 
through the paracentesis
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Make sure the pupil is adequately constricted with a miotic solution. This facilitates the proper 
centration of the IOL. Insert the lens through the incision and gently apply some viscoelastic on 
top of lens to prevent movement of the lens during the enclavation procedure.

Test whether the Enclavation Needle enters the paracenteses easily before introducing the IOL in the 
anterior chamber.

The ARTISAN® Aphakia IOL is introduced in a vertical position with the ARTISAN® Implantation 
Forceps.

implantation of an 
artisan® iol

Fig.5.5: Introduction in a vertical position 
at 12 o’clock
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Rotate the lens into the desired position (haptics at 3 and 9 o’clock) using the ARTISAN® Lens 
Manipulator. Make sure that the lens is well centred on the pupil. Care must be taken to avoid 
contact with the corneal endothelium.

Fig.5.6a-c: Rotation of the PIOL to the horizontal position

Close the incision with two sutures leaving a space of 3 mm at 12 o’clock to allow ‘closed chamber’ surgery.

Fig.5.6a-c: Rotation of the PIOL to the horizontal position

Fig. 5.6a

Fig. 5.6b

Fig. 5.6c
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iris enclavation 
with artisan® 
enclavation needle

Fig. 5.7: Firmly grasping the PIOL with the 

Implantation Forceps, the Enclavation Needle 

creates a “fold” of iris tissue

• Perform the first enclavation with the non-dominant hand (Fig. 5.7)

• Insert the Iris Enclavation Needle (left or right) through one of the paracenteses to fixate 
 the lens to the iris;

• Insert the Implantation Forceps through the main incision, firmly grasping the lens at the optic edge; 

• While securely holding the lens body with the Implantation Forceps, use the Enclavation Needle 
 to create a small “knuckle” of iris tissue;

• Make a ‘snow-ploughing’ movement at the desired fixation site (Fig. 5.8a);

• Hold the knuckle of iris with the needle while gently pressing the slotted centre of the lens haptic 
 over the knuckle, thus grasping the iris tissue (Fig. 5.8b);
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• A significant fold of iris tissue (Fig. 5.11) must be delivered through the haptic slot to ensure 
 adequate lens stability. If the fold is too small, the IOL can luxate into the anterior chamber and 
 cause damage to the cornea;

• Avoid clamping the main horizontal artery within the “claws”. 
 Try to keep the artery within the “bulge” of the “iris bridge”; 

• Carefully retract the Enclavation Needle to avoid damage to the iris surface;

• Transfer the instruments to the opposite hands and repeat the enclavation for the second haptic 
  while ensuring that the lens is well centred;

• Enclavate the other side with the dominant hand.

Note
Advantage of the use of Enclavation Needles is the relaxed position of the surgeon’s arms against 
his body during the enclavation procedure (Budo).

Fig. 5.8a: Snowploughing movement Fig. 5.8b: Gently pressing 
over the knuckle
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Fig. 5.9: Iris enclavation using the 
ARTISAN® Enclavation Forceps 

iris enclavation 
with artisan® 
enclavation forceps

“four eyes 
observation”

Iris Enclavation with the ARTISAN® Enclavation Forceps
• Perform the first enclavation with the non-dominant hand (Fig. 5.9);

• Insert the Implantation Forceps through the main incision, firmly grasping the lens at the optic edge; 

• Insert the Iris Enclavation Forceps through the paracentesis (see Fig. 5.9);

• While securely holding the lens body, take up a fold of iris below the slit in the “claws”;

• Depress the lens over the iris fold with the Implantation Forceps, while holding the Enclavation 
 Forceps at the original level;

• The lens haptics will grasp the iris and the lens will be fixated;

• First retract the Implantation Forceps before releasing the iris bridge;

• Finally retract the Enclavation Forceps.

While the surgeon is concentrating on the enclavation act, the well-trained assistant watches the 
overall situation and guides the surgeon to ensure that the lens optic is located well centred “on the 
pupil”. Don’t pull on the iris. Bring the iris gently in-between the claws. Proper centration of the lens 
needs a lot of attention.

The surgeon is usually able to determine the desired temporal / nasal axis position but requires 
assistance for placement in the inferior / superior axis. Full attention of both surgeon and assistant is 
needed during this phase of the procedure (“Four Eyes” Observation).
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peripheral 
iridectomy or 
iridotomy

Although all Aphakia IOLs are vaulted and allow some free flow of aqueous, it is highly recommended 
to perform an iridectomy or iridotomy. It can either be made at the start of the operation or at the end, 
depending on the surgical situation. The pigment layer needs to be perforated completely.

Note
• An iridectomy or iridotomy has to be made to avoid a postop pupil block;
• It can also be used to manage an unwanted iris prolapse.

Fig. 5.10: Peripheral iridectomy or iridotomy
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Carefully remove all of the viscoelastic by making a semi-circular movement from 6 o’clock towards 
the main incision with manual I/A using an irrigating solution. Careful removal is crucial.

Incomplete removal of the viscoelastic may cause high pressure. When a high pressure is not treated 
in time it may result in an Urrets-Zavalia syndrome (fixated dilated pupil). Removal of Artivisc® Plus 
1.4% starting at 6 o’clock will usually result in complete removal “in one glob”. 
Removal of the standard Artivisc® 1.0% can not be performed “in one glob”.

Close the wound with 2 - 4 sutures. Suturing details depend on the kind of incision. Watertight 
wound closure is of paramount importance to prevent a shallow anterior chamber in the immediate 
postoperative period. Do not suture too tight to avoid surgically induced astigmatism.

Administer 1 drop each of antibiotic, NSAID and mydriatic. Patch the eye.

removal of 
viscoelastic 

suturing

Fig.5.11: Final result
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In case of capsule rupture after phaco emulsification 

a	 Enlarge the main incision to 5.5 mm; 

a	 Make two paracenteses of 1.2 mm at 10 and 2 o’clock, pointing downwards, oriented

 towards the enclavation site; 

a	 Introduce a miotic solution to constrict the pupil;

a	 Introduce a viscoelastic through the paracenteses both left and right. Don’t overfill 

 the AC and avoid the pupillary area! (Note: Only use a high viscosity sodium hyaluronate*);

a	 Test the access of the two paracenteses with the Enclavation Needle;

a	 Introduce the lens in the vertical position;

a	 Apply more viscoelastic on top of the lens to protect the endothelium and to get optimal 

 contact between lens and iris;

a	 Rotate the lens in the horizontal position and center on the pupil;

a	 For lens fixation, first introduce the Enclavation Needle through the paracentesis, than grasp   

 the lens at the rim of the optic. Perform the first enclavation with the non-dominant hand;

a	 Change hands and enclavate the other side with the dominant hand;

a	 Perform a peripheral iridectomy or iridotomy;

a	 Close the main incision and use kerato-illumination to check and possibly correct surgically

 induced astigmatism;

a	 Remove the viscoelastic by making a semi-circular movement while aspirating from 6 o’clock  

 towards the main incision (Note: Incomplete removal of the viscoelastic may cause high pressure).

 

5.3 Checklist 
 Standard Implantation Technique 
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5.4 Recommendations and Warnings

well trained assistant

constricted pupil!

high viscosity 
viscoelastic

contraindicated 
viscoelastics

“four eyes 
observation”

peripheral iridectomy 
or iridotomy

A well-trained assistant is essential. 
He/she should know these Recommendations & Warnings as well as the surgeon.

A surgical technique is recommended with a 12 o’clock central incision of 5.5 mm and two 
paracenteses made with a 1.2 mm knife.

It is most important to start with constriction of the pupil. A narrow pupil facilitates 
centration. When the pupil is not sufficiently constricted the following events may occur:
• Viscoelastic material gets trapped in the pupillary area under the implant and is hard to remove;

• Centration of the lens around the pupil is more difficult.

The use of a high viscosity sodium-hyaluronate like ArtiVisc® or ArtiVisc Plus® is mandatory! 
• Other materials than ArtiVisc®, Healon® or Amvisc® fail to create space;

• Other materials can not be washed out completely (100%!) and can cause high IOP;

• High pressures which are not treated immediately can cause fixated dilated pupils 
 (Urrets-Zavalia syndrome);

• Inject the viscoelastic material through the paracenteses to create a deep AC. Not too much! 
 Avoid the pupillary area; 

• After implantation there should be no viscoelastic under the lensimplant!

• Healon 5®;

• HPMC;

• Chondroitin sulphate (Viscoat®).

Various incision techniques can be used, even tunnel incisions, although not the easiest in the 
beginning. The lens is implanted vertically, than rotated and centred on the pupil. With too much 
viscoelastic in the AC the IOL may slide away from its centred position. 

Before the actual enclavation inject again some viscoelastic, this time on top of the lens to 
protect the endothelium during the enclavation procedure. Use the ARTISAN® Enclavation Forceps 
or ARTISAN® Enclavation Needles. 

Full attention of both surgeon and assistant is needed during this phase of the procedure (“Four 
Eyes” Observation). While the surgeon is concentrating on the enclavation act, the well-trained 
assisant watches the overall situation and guides the surgeon to ensure that the lens optic is 
located well-centred “on the pupil”. Don’t pull on the iris. Bring the iris gently in-between the claws.

An iridectomy or iridotomy is essential!
The iridectomy or iridotomy serves as a “safety belt”.  Although not always necessary experience 
has shown that an elevated IOP can be avoided by making an iridectomy or iridotomy as a standard 
procedure. Placement of at least one or more sutures is recommended. Use a bimanual I/A system 
to maintain the AC and avoid emptying the AC while aspirating the viscoelastic. Further suturing 
depends on the kind of incision.
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Removal of all viscoelastic material is crucial!!! 
Otherwise a high IOP may be expected.

Use the ARTISAN® instruments especially designed for this type of surgery.

With inadequate instrumentation the following events can occur
• Struggle to get the iris enclavated leading to tissue damage of iris and/or endothelium;

• Use of “home-made” enclavation needles, with sharp tips. Special ARTISAN® Enclavation Needles 
 have soft polished tips.

Prevention of external pressure on the eye should be avoided by
• Total immobility of the eyelids;

• Preoperative bulbus compression;

• Choice of eyelidholder.  
 

Note 
To avoid Endothelial Cell Loss, all patients should be instructed not to rub their eyes.

Watch videos of experienced users of ARTISAN® IOLs !

remove viscoelastic

patient instruction
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5.5 Retropupillary Fixation Technique of the
       ARTISAN® Aphakia IOL (as recommended by A. Mohr, M.D.)

The A-constant differs from the A-constant using the Standard Technique because of the position 
of the IOL in the eye. The recommended A-constant is 116.8 (ultrasound) or 116.9 (optical) for the 
retropupillary position, while theprepupillary position asked for an A-constant of 115.0 (ultrasound) 
or 115.7 (optical).

A technique is recommended with a 12 o’clock frown incision (corneo-scleral 5.5mm) while some 
authors from Bursa-Turkey use a scleral tunnel incision to avoid the formation of postoperative 
astigmatism. The width of the incision should be 5.5 mm.

Two paracenteses are used for the introduction of viscoelastic materials and the instruments needed for 
the retropupillary fixation of the ARTISAN® Aphakia IOL. They are positioned at 3 o’clock and 9 o’clock.

Leave the pupil at a minimum size of approximately 3mm to allow the lens to reach the retropupillary 
position through the pupil.

Inject a small amount of viscoelastic like Artivisc® 1% from the periphery of the eye, but never 
directly into the pupillary area.

The ARTISAN® Aphakia IOL will be inserted into the anterior chamber with the convex side downwards 
(upside down) holding it in the Artifix forceps. With a manipulator, the IOL will be brought into the 
horizontal position from 3 o’clock to 9 o’clock. 

     

Fig. 5.12: Artifix forceps           Fig. 5.13: Artifix forceps with IOL

The IOL will be grasped again in the centre of the optic with the Artifix forceps and inserted behind 
the iris through the 3 mm wide pupil, while simultaneously injecting a miotic solution to constrict 
the pupil. Make sure to hold the IOL firmly until it is fixated on both sides.

After the IOL has been brought behind the iris and the pupil is constricted, the IOL will be lifted and 
tilted slightly in order to show the contour of the“claws” through the iris stroma. A fine spatula is 
inserted through the corresponding paracentesis and exerts gentle pressure on the slotted centre of 
the lens haptic, the “claw”. The same manoeuvre is now repeated on the other side. The IOL is now 
retropupillary fixated.

It is not absolutely essential and strictly recommended to perform an iridectomy.

Carefully remove all of the viscoelastic to avoid a high pressure.

Close the incision with sutures.
Administer 1 drop each of antibiotic and NSAID. Patch the eye. 

a-constant differs 
from standard 
technique

main incision

paracenteses

do not constrict 
the pupil

use a high viscosity 
viscoelastic

implantation 
of the iol

bringing the iol 
behind the iris and 
constrict the pupil

iol fixation 
on the iris

peripheral 
iridectomy

removal of all 
viscoelastic

suturing
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6.1 Anesthesia Risks, 
 Advantages & Disadvantages

In every hospital or outpatient setting surgeons want to work as safely as possible with little 
discomfort for their patients. Local anesthesia or topical anesthesia are used today for implantation 
of the ARTISAN® Aphakia IOLs. The surgeon selects which of these is used. Basically it is desirable 
to obtain akinesia (the eye should be immobile) and full analgesia (the patient should have no pain).

Risks
Caution is advised for cataract patients with high myopia. When a retrobulbar injection is given, 
pressure from the retrobulbar spaces may lead to forward pressure on the lens diaphragm with the 
risk of globe perforation. Parabulbar or subtenon injection is preferred.

Advantages
• Fast recovery;

• No risk of allergic reaction;

• Local anesthesia can be given by the surgeon.

Disadvantages 
• Anesthesia given by the surgeon is time consuming;

• Difficult to anesthesize high myopic eyes;

• Risks of globe perforation, when retrobulbar injection is used;

• Risk of iris prolapse, which is difficult te reposition.

Risks
Exclusion criteria have to be well observed:
• Anxious and nervous patient;

• Patient who is hard of hearing (communication problem);

• Long operation time;

• Patient with a relevant medical problem.

Advantages
• Fast recovery;

• Topical anesthesia results in analgesia. 

Disadvantages
• The eye can still move somewhat (no full akinesia);

• Risk of damage to the eye, when it moves during surgery;

• Some discomfort for the patient, although no pain.

All known risks of the various procedures should be discussed with the patient prior to the 
surgical procedure!

introduction

local anerthesia

topical anesthesia
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Surgical procedures like Phako emulsification with Intraocular Lensimplantation have their specific 
surgical risks. Some of the Peroperative Problems will be discussed in this chapter.

Problem: Macular burns 
The light of the surgical microscope may cause damage to the macula during surgery.                      

Prevention 
Use a protecting filter on the microscope or cover the pupil with a surgical sponge.   

 

Problem: Iris Prolapse
An iris prolapse occurs more often when making a corneoscleral incision, than when making 
a tunnel incision.

Prevention
Place one or two sutures after the insertion of the lens and before the enclavation.

Solution
Make an iridectomy as soon as possible.

Problem: Lens not centered properly
A decentered IOL may cause glare or halos.

Prevention
Check the centration of the IOL on the pupil after removal of the viscoelastic.

Solution
It can be corrected by re-enclavation. 

6.2 Problems, Prevention and Solutions

peroperative problems
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Problem: Insufficient Iris Enclavation
Insufficient Iris Enclavation can lead to postoperative dislocation.

Courtesy dr. Mertens

Prevention
Use the specific instruments developed for the ARTISAN® Aphakia IOL implantation!  

Solution
Re-enclavate a dislocated IOL.   

Courtesy dr. Mertens
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7.1 Postoperative Medication

A recommended postoperative regime has been developed to provide consistency in the treatment of 
all patients. There may be circumstances where, at the surgeon’s discretion, it becomes necessary to 
modify this regime for a specific patient.

Immediate post operative care
It is recommended that the patient leaves the operating room with a shield to protect the eye. The 
patient should be advised that there might be a sensation of “sand in the eye” during the first few 
days. This is normal. If pain is noticed the surgeon should be contacted immediately.

Postoperative medication regime
The following postoperative medication regime is recommended although the surgeon should tailor 
this regime to meet the patients needs:

Antibiotic: Topical antibiotic 1 drop  3x daily, during the first 
    post-op week, then taper the  
    usage for the next 2 weeks.

Corticosteroid: Topical Steroid 1 drop  3x daily, during the first 
    post-op week, then taper the  
    usage for the next 2 weeks.

Avoid Pressure Rise: Prescribe f.i. Diamox® if indicated.

postoperative 
medication

7 - 3
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The surgeon should be available during the fi rst 24 hours after surgery. 

 Instruction to use an eye shield for 1 day and then at night for 1 week;

 Instruction not to rub the operated eye; eye rubbing may lead to corneal oedema and 
endothelial cell loss; 

 Instruction not to lift heavy objects, sneeze or press to avoid pressure on the eye;

 Instruction to use sunglasses in bright sunlight; 

Any residual refractive error can be corrected after 6 to 8 weeks when the refraction is stable.

It is important that each implanted IOL will be registered accurately in the hospital fi les to be able 
to trace back the manufacturing details at the factory in case of complaints.

IOL labels are enclosed in the packaging for the hospital fi le and Patient Identifi cation Card.

Figure 7.1: IOL Label

Fill out Identifi cation Card and give it to the patient.
  

Figure 7.2: Patient Identifi cation Card, front (left) and backside 

7.2 Postoperative Care and 
  Patient Instructions

recommended 
patient 
instrUctions

traceaBiLitY
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8.1 Introduction

The ARTISAN® Aphakia IOL (Iris Claw lens) was introduced by Worst in 1978. 

The  ARTISAN® Aphakia IOL was first used for secondary lens implantation, soon followed by primary 
implantation after ECCE and ICCE and later on after phakoemulsification.

In 1989 a Retrospective Clinical Study with 10 Year Follow-up was presented by Gerard van der Veen M.D. 
The study concerned 2488 subjects operated in the period of 1979 – 1989 by four Dutch surgeons. 
The results of this study are demonstrated in Chapter 9. 

Because of the favorite clinical results the ARTISAN® Aphakia IOL was gradually introduced as a 
primary lens implant after phakoemulsification in case of a ruptured posterior capsule. 
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Potential complications associated with the implantation of an ARTISAN® Aphakia IOL has been 
reported in the Retrospective Study (Chapter 9).

Some of the Potential Lens Related Complications will be described here:

Lens tilting
Lens tilting can occur without luxation of the claws. Severe lens tilting could lead to endothelial 
touch. Surgical lens repositioning is needed. 

Lens decentration
Sometimes, when the implantation is performed when the pupil is not constricted properly, 
the lens can be somewhat decentered. This may lead to glare or halos. 
Surgical lens repositioning is needed. 

Subluxation 
After ocular trauma or spontaneously, luxation of one of the claws can occur, leading to subluxation 
of the IOL, when a too small amount of iris tissue is enclavated. The IOL has to be reenclavated 
immediately to minimize endothelial damage.

Lens repositioning 
Is necessary after lens decentration and in cases in which a preventive repositioning was performed 
in subjects with too small amounts of enclavated iris tissue. 
 
Lens removal 
The IOL has to be removed in complicated cases, when the IOL - endothelial touch has been leading 
to corneal edema. 

Lens replacement 
An IOL can be removed and replaced by a new ARTISAN® Aphakia IOL. 

For an overview of all possible complications see our “Instructions for Use” 
which is included in the lens packaging.

8.2 Potential Post-op Complications  

lens related 
complications

secondary surgical 
interventions
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A retrospective study was started by Gerard van der Veen, MD to meet the growing demand for data 
concerning short- and long-term results of ARTISAN® Aphakia IOL (Iris Claw lens) implantation. 
In the four regional hospitals where this study had been performed, the lens was used mainly for 
primary implantation after ECCE . 

This retrospective study concerns lens implantations performed in the period 1979 - 1989. 
The total number of evaluated subjects is 2488. The number of subjects per surgeon is given in 
table 1. The follow-up varies from 3 months to 9 years and 7 months, with an average of 3 years. 

Surgeon Number of implantations Period

1 1362 ‘79-‘89

2 506 ‘84-‘89

3 480 ‘83-‘89

4 140 ‘87-‘89

Table 1: Number of implantations per surgeon.  

Materials and methods  
The evaluated group consisted of 41% males and 59% females. 

Sex of subjects ‘79-‘84 ‘85-‘89 Total

Male 234 793 1027

Female 327 1134 1461

Total 561 1927 2488

Table 2: Number of Subjects in early and late period.

Fig. 9.1: Number of implantations per age group in early period 1979-1984.

Fig. 9.2: Number of implantations per age group in early period 1985-1989.     

9.1 Retrospective Study of the ARTISAN® Aphakia IOL 
 (Iris Claw) with 10 Year Follow-up | G. van der Veen, MD
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Fig. 9.1 & 9.2 illustrate the type of IOL implantation for the various age groups in the two periods, 
1979-1984 and 1985-1989. Both graphs show that ICCE is almost exclusively done on subjects in 
the older age groups. The percentage of extracapsular surgery clearly increased in the second period. 
The number of secondary implantations in the early period is relatively high in the younger age 
group. These cases represent secondary implantations in traumatic and congenital cataract. 
The overall numbers are presented in Table 3. 

Type of implantation ‘79-84 ‘85-‘89 Total

ECCE primary IOL implantation 286 1563 1849

ICCE primary IOL implantation 79 225 304

Secondary implantation 196 139 335

Total 561 1927 2488

Table 3: Type of implantation during the two time periods. 

Multi-center Study

The four Dutch eye surgeons participating in this study, used the lenses mostly as primary implants 

after senile cataract extractions. One of the surgeons implanted the Worst-Singh variation exclusively. 

Type of lens ‘79-‘84 ‘85-‘89 Total

Worst Iris Claw Lens 539 1480 2019

Worst-Singh Iris Claw Lens 22 447 469

Table 4: Type of IOL used during the two period.

Results  

Data concerning type of implantation, type of IOL, age distribution, sex of subjects are listed in Fig. 9.1 

and 9.2 and Tables 1, 2, 3 and 4 for the early (1979 - 1984) and later series (1985 - 1989). 

Though standard ARTISAN® Aphakia IOLs (Iris Claw lenses) have a 5 mm optic, one of the surgeons 

used lenses with an optical diameter of 6 mm with an overall diameter of 9.5mm until 1986. The 

IOL diameter was not consistently specified in his surgical reports. The polishing techniques have 

improved since 1985. The IOL design has not changed during the period of this Retrospective Study. 

In 1997, the new ARTISAN® Aphakia IOL (Iris Claw lens) with a biconvex optic replaced the original 

plano-convex design. 
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Visual Acuity 

In order to compare the visual acuity results of the various surgical procedures and to allow comparison 

with data in the literature the exclusion criteria mentioned in Table 5. have been applied. A total of 

27% of the subjects has been excluded (Table 10). 

Exclusion Criteria

Congenital cataract

Traumatic cataract

Amblyopia

Diabetes Mellitus

Corneal Pathology

Glaucoma

Iritis / iridocyclitis

Fundus pathology

Follow-up less than 3 months

Last preoperative VA over 6 months ago

Table 5.             Table 6.

The visual acuity results of the early and later time periods hardly differ. 

Therefore both groups were combined in this part of the study.

Fig.9.3: ECCE maximum postoperative visual acuity 1979-1989.

The average postoperative visual acuity after ECCE was 0.85, with a mean preoperative visual acuity of 0.19.

 

Fig.9.3: ICCE maximum postoperative visual acuity 1979-1989.

The average maximum postoperative visual acuity after ICCE was 0.65, with a preoperative visual 

acuity of 0.15. The lower postoperative visual acuity in this group can be partially explained by the 

higher age of the subjects.

Total After Exclusion

ECCE 1849 1408

ICCE 304 214

SEC 335 201
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Fig 9.5: Secondary implantation maximum postoperative visual acuity 1979-1989.

The average maximum postoperative visual acuity after secondary implantation of ICCE and ECCE 

subjects was 0.7, with a preoperative visual acuity of 0.6. 
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9.2 Complications

To evaluate the complications of ARTISAN® Aphakia IOL (Iris Claw lens) implantation, a distinction 
has been made again between subjects of the earlier (1979 -1984) and later period (1984 -1989).  
The reason for making this distinction is that until 1985 the claw mechanism has been of lower 
quality resulting in a higher percentage of lens related complications. 

Specific complications related to the fixation mechanism and the location of the lens in the eye can 
occur and are listed under “Lensrelated Complications”. 

Enclavation of too small amounts of iris tissue can lead to subluxation, spontaneously or after ocular 
trauma; postoperatively remaining of a large airbubble can lead to tilting of the IOL in the immediate 
postoperative period. 

The lens related complications will be discussed in two parts. The first part concerns complications 
where the IOL itself is involved. The second part concerns general complications related to the 
surgical technique. 

Complications (%) ‘79-’84 (n=561) ‘85-’89 (n=1927)

Iris capture 0.3 0.05

IOL tilting 1.1 0.2

IOL subluxation 3.0 0.5

IOL repositioning 1.6 0.1

IOL removal 0 0.3

IOL replacement 2.1 0

 Table 7: Complications, lens related.

Iris capture 
In two cases the iris moved in front of the lower part of the lens optic. The situation could be 
corrected and did not have any clinical consequences. 

Lens tilting
Lens tilting occurred in a few cases without luxation of the claws. 
In most cases it was caused by surgical discission of an opacified posterior lens capsule resulting 
in vitreous prolapse into the anterior chamber. In one subject tilting of the IOL was caused by an 
airbubble. Endothelial touch, which needed surgical lens repositioning, was seen in two subjects. 

Subluxation 
Luxation of one of the claws leading to subluxation of the IOL, spontaneously or after ocular trauma, 
occurred in several subjects. 
In the early series it was caused by too flexible claws, in the later series mostly by enclavation of too 
small amounts of iris tissue. All IOLs were repositioned. 

Lens repositioning 
Listed in the table are those cases in which a preventive repositioning was performed in subjects 
with too small amounts of enclavated iris tissue. 
 
Lens removal 
Lens removal was done in complicated cases with either vitreous loss or incorrect centration of the 
lens. In some cases the lens had to be removed due to corneal edema caused by touch of the IOL to 
the endothelium.

Four of the six subjects had IOLs with an optical diameter of 6 mm and an overall diameter of 
9.5 mm instead of the standard diameter of 8.5 mm. 
The use of the 9.5mm lenses has been discontinued since 1986. 



9 - 8

[9
Long Term (10 Year)
Clinical Experience

Lens replacement 
Some of the early implants were removed and replaced by other ARTISAN® Aphakia IOLs (Iris Claw ) 
lenses. Reasons were mainly too flexible claws with a too small amount of enclavated iris tissue, 
sometimes leading to lens subluxation or repeated lens subluxations. 

Surgical Complications Related to the Surgical Technique 
Complication rates are practically similar to data in the literature. 
Pre-existing pathology is indicated between brackets. 

Complications (%) ‘79-’84 (n=561) ‘85-’89 (n=1927)

Iridodialysis 0.2 0.4

Acute Glaucoma 0.4 0.8

Iritis / Uveitis 1.4 (0.2) 0.9 (0.3)

Corneal Edema / Dystrophy 3.9 (0.5) 0.8 (0.3)

Keratoplasty 0.7 0.2

Panophthalmitis 0.4 0.05

Ablatio Retinae 2.1 0.9

Cystoid Macular Edema 3.4 3.5

Table 8: Complications, surgery related.

Iridodialysis 
This complication occurs by mistakenly lifting the iris stroma into the claw. It was mainly seen in 
the early series of one of the surgeons. 
 
Acute glaucoma  
Acute glaucoma can occur postoperatively, due to pupil block.  In almost all of these cases the 
iridectomies were either too small or incomplete, closing off by the intact iris pigment layer. Surgical 
intervention normalized the intraocular pressure. 

Iritis / Uveitis 
Postoperative iritis was seen in 26 subjects. 
Four cases were clearly IOL related: one complicated case with a badly centered Worst-Singh lens 
implantation (early series), two Worst Iris Claw lens implantations (later series), and one poorly 
polished early implant (1980), which caused a hemorrhaged iritis. 

Penetrating keratoplasty 
In some cases penetrating keratoplasty had to be performed because of corneal decompensation. 
Most of these subjects had preoperatively existing chronic simple glaucoma. 

Panophthalmitis 
In three of the early cases panophthalmitis occurred postoperatively. One eye had to be enucleated 
one month postoperatively. 
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The two complications in table 9 and 10 (Retinal Detachment and CME) are reported below in relation 
to the surgical techniques used. 

Cystoid Macular Edema

‘79-‘84 ‘85-‘89 Average Visual Acuity

ECCE 10 (3.5%) 48 (3.1%) 0.6

ICCE 3 (3.8%) 12 (5.5%) 0.6

Secondary Implantation 7 (3.6%) 3 (2.9%) 0.8

Table 9: Cystoid Macular Edema; n=83 (3.2%).

The percentages of CME in the early and later series are comparable. A relation between surgical 
procedure (ICCE/ECCE) and occurrence of CME is manifest, especially in the later series in which a 
higher incidence of CME is seen after ICCE. 

Retinal Detachment 

Number (%) Age (average) Interval (month) Visual Acuity (end)

ECCE 25 (1.4%) 63 28.3 0.2 (n=12)

ICCE 4 (1.3%) 83 18.9 0.3 (n=3)

Secondary Implantation 5 (1.5%) 41 17.9 ?

Table 10: Retinal Detachment; n=34 (1.3%).

 
The interval in months between surgery and the occurrence of retinal detachment is longer in 
subjects with ECCE than in subjects with ICCE. Retinal detachment often occurs after a Yag-laser 
treatment for secondary cataract.  

Secondary Cataract Treatment 

As a last complication the formation of secondary cataract is presented. The percentages of subjects who 
needed treatment are listed in Table 11. The results are within the limits given in the literature (3-50%). 

YAG (%) Discission (%) Cleaning (%) Total (%)

ECCE 23.5 3.9 1.9 29.3

Secondary Implantation 14.3 5.7 1.8 21.8

Table 11: Secondary Cataract Treatment; n=613 (30.9%).
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9.3 Conclusion

In the early days of ARTISAN® Aphakia IOL (Iris Claw lens) implantation (‘79-‘84), some complica-
tions occurred which were clearly related to the imperfect lens polishing technique. The “claws” 
were of lower quality, leading to a relatively large risk of lens luxation. Furthermore, the early Iris 
Claw lenses were often poorly polished. The IOL design and polishing technique have improved since 
1985, reducing the risk of lens related complications to a minimum. 

Analysis of the results of ARTISAN® Aphakia IOL (Iris Claw lens) implantation shows some remarkable facts:
 
ARTISAN® Aphakia IOL ( Iris Claw lens) related complications are few and mostly preventable by 
following the correct implantation technique.

The results show that the visual rehabilitation of the subjects after lens implantation is good and the 
occurrence of complications is comparable to data from the literature concerning posterior chamber lenses. 
Further analysis of the complications shows that the occurrence of specific lens related complications 
differs significantly between the four surgeons participating in the study. Erosion or atrophy of iris 
tissue, as caused by pupil fixated Iris Clip lenses (Binkhorst), is not seen. 

Iris angiography has shown that the “claws” of the IOL do not interfere with the blood and nerve 
supply of the iris. There is no leakage of iris vessels at the enclavation sites (nine cases were pre-
sented by Kappelhof at the annual meeting of the Dutch Ophthalmological Society, February 1990) 
and 23 cases were investigated by Strobel in 1989 ( see bibliography). 

The only visible ‘damage’ to the iris tissue, which is sometimes noticed, is a slight depigmentation 
at the sites of “claw” enclavation. This was also noticed by Fechner and Singh. Rarely some hyper 
pigmented spots can be formed in the iris. 

The ARTISAN® Aphakia IOL (Iris Claw) has to be enclavated by depressing the lens over the iris fold 
without moving the Iris Enclavation Forceps. Lifting the iris tissue into the “claw” will easily lead to 
iridodialysis as is seen in 0.5% of the cases. 

The amount of enclavated iris tissue should be about 1 mm, a smaller “irisbridge” carries the risk of 
subluxation, both “spontaneously” and after minor ocular trauma. 

A patent iridectomy has proven to be essential. Without a proper iridectomy a pupil block is likely to 
develop. Clinical results reflect the influence of surgical experience: in the early series acute glaucoma 
due to pupillary block occurred four times more frequently than in the later series. 

Eccentric placement of the IOL can lead to iris capture: movement of iris tissue in front of the lens optic. 

Synechiae between an irisbridge and the cornea can occur when the IOL is placed eccentrically. 

The elevated “irisbridges” protect the corneal endothelium against contact with the IOL during and 
after surgery. Any flattening of the anterior chamber can lead to contact between the” irisbridges”  
and the cornea. 

The ARTISAN® Aphakia IOL (Iris Claw) can be used in many situations, e.g. as a primary or secondary 
implant lens (after ICCE or ECCE), posterior capsule rupture after Phako and in the triple procedure 
and in cases of ocular trauma. 

The ARTISAN® Aphakia IOL (Iris Claw) is also very suitable for secondary lens implantation in children. 
Any IOL-exchange, necessary because of ocular growth can be done easily. Specially adapted -small- 
models are available on request. In over 500 cases of Iris Claw lenses used in children, Singh saw 
only minor complications. 
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The fixation principle of the ARTISAN® Aphakia IOL (Iris Claw) has nowalso been applied to minus 
and plus power IOLs in phakic subjects. 

Summary 
This review of visual results and complications of ARTISAN® Aphakia IOL (Iris Claw) implantation 
shows that there are only few complications, which can hardly be prevented. 

These are:
 • subluxation of the lens caused by ocular trauma;

 • tilting of the lens caused by either the formation of fibrous strands, synechiae between iris 
  and remaining lens capsule or by vitreous prolapse into the anterior chamber. 

Iris Claw lens implantation is a safe procedure in the hands of a surgeon who has mastered the 
implantation technique. 
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