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Interpretation of axial length measurements  

As a rule, an interference signal is produced if the measuring light is 
reflected by the retinal pigmented epithelium of the eye. This signal is 
utilised for axial length measurements. 

 Note 
Ultrasonic biometrical instruments measure the axial length as the 
distance between the cornea and the inner limiting membrane, 
because the sound waves are reflected at this membrane.  
To ensure that the measured values obtained with the IOLMaster 
are compatible with those obtained through acoustic axial length 
measurement, the system automatically adjusts for the distance 
difference between the inner limiting membrane and the 
pigmented epithelium. The displayed axial length values are thus 
directly comparable to those obtained by immersion ultrasound! 
Deviations may nevertheless occur between the displayed axial 
lengths and ultrasonic readings (particularly in the applanation 
procedure). At this point, the importance of re-personalising the 
"lens constants" should be stressed, because the IOLMaster is 
based on a new, more precise measuring technology.  
Refer to the specialist literature and publications by the originators 
of the IOL formulae regarding the personalisation of constants. 

Updated information is available in the Internet at: 
http://www.meditec.zeiss.com/iolmaster and/or
http://www.augenklinik.uni-wuerzburg.de/ulib/ 

With an optimally aligned device, relatively clear eye media and slight 
ametropia (< 6 D), the secondary maxima will be detected symmetrically 
on each side of the actual measuring peak. These are caused by the 
measuring light source used and maintain a constant distance of 
approx. 0.8 mm to the measurement signal and to each other, 
irrespective of the specific circumstances of the measured object. For 
this reason, the secondary maxima are similarly always visible in 
measurements of the supplied test eye. 

The IOLMaster measuring system is capable of resolving fine structures 
on the fundus of the eye.  

Depending on the anatomical conditions of the measured eye, the 
measuring beam may also produce interferences when reflected at the 
inner limiting membrane and/or the choroid. 

a  0.8 mm 

Fig. 54  Undisturbed measurement 
signal with secondary 
maxima

a a
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Indications of this are: 
– broader (smeared) signal peaks of the measuring curve, 
– variations of approx. 150 to 350 μm in axial length data in one 

measurement series and 
– display of "Evaluation" in place of the mean value (composite 

reading).

Examples: 

Such measuring curves or measurement series require immediate 
verification, either between individual measurements (in ALM mode) or 
in post-run editing (without the patient in front of the device). 
Interpretation or post-run editing should always be performed with the 
help of the zoom function! 

 Note 
The resolution of fine retinal structures is clearly distinguishable 
from the previously mentioned secondary maxima, which are 
further away from the multiple peaks and symmetrical to them. 
The distance between the maximum peak and internal limiting 
membrane or choroid is 350 μm (whereas the secondary maxima 
are about 800 μm from the maximum peak!). 

or or or
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Signals from the inner limiting membrane (ILM)

The measuring beam is relatively often reflected at the inner limiting 
membrane, likewise producing an interference signal. The respective 
signal peak lies to the left of the actual measurement peak (to the 
shorter axial lengths). The distance of the peak generated by the 
reflection on the inner limiting membrane from the measurement peak 
is between 150 and 350 μm. Both peaks can be observed separately in 
a zoom view of the graph. 

Fig. 55 Double peak produced at inner limiting membrane (triple zoom) 

Usually, the signal amplitude of the peak from the inner limiting 
membrane is smaller than that of the interference on the pigmented 
epithelium. In such a case the automatic algorithm finds the correct 
axial length. 

Warning
Never move the measuring cursor manually to the (left) peak produced 
by the inner limiting membrane (see above)! 

In rare cases the amplitude of the signal from the inner limiting 
membrane may be higher than that of the reflected light from the 
pigmented epithelium. In this case, the automatic peak detection will 
recognise the signal from the ILM. 

Fig. 56  Signal curve with higher signal from inner limiting membrane (double zoom) 

In measurement series, such individual measurements stand out by 
deviations in the range of approx. 150 to 350 μm towards shorter axial 
lengths. The reading can be corrected by dragging the measurement 
cursor in the composite signal to the lower peak (that of the pigmented 
epithelium). This manipulation is only permissible in the context of the 
single signals of this series of measurements! 
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Signals from the choroid

Triple peaks 

In rare cases, the measuring beam may also be reflected by the vessels 
of the choroid. 

Fig. 57  Rare triple peak (triple zoom) 

The measuring peak produced by the choroid appears shifted towards 
longer axial lengths by approximately 150 to 250 μm from the peak of 
the pigmented epithelium.  

In the above example, the signal from the RPE (middle peak) has the 
highest amplitude. The automatic peak detection system has correctly 
recognised this measured value as the axial length, so that the 
measuring cursor may not be moved.  

This type of rare triple peak clearly differs from the secondary maxima 
produced through the light source by the distance from the RPE 
reflected peak. 
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In very rare cases, depending on the anatomical conditions of the 
measured eye, the signal produced by the pigmented epithelium may 
not be the one with the highest amplitude. 

Fig. 58  Triple peak (double zoom) 

The automatic peak detection system will find an axial length value that 
is too short by approximately 150 to 350 μm. 

Following the comparison of all measured values and curves for this eye, 
the measuring cursor must be moved manually to the middle (smaller) 
peak produced by the RPE. This measured value is thus corrected and 
shown in the display field with an asterisk. 

Double peaks 

In very rare cases signals may be produced by both the pigmented 
epithelium and the choroid. 

Fig. 59  Double peak produced by pigmented epithelium and choroid (double zoom) 

Here again, the automatic peak detection system has placed the 
measuring cursor at the correct position, as the (correct axial length) 
signal from the pigmented epithelium has the greater amplitude. The 
measuring cursor may not be moved. 

 Note 
Such a curve may only be evaluated correctly by viewing all 
measuring curves of this eye. Such a curve must be clearly 
distinguished from double peaks produced by the inner limiting 
membrane and the RPE (see Fig. 55)! It may be advisable to 
perform further individual measurements. Up to 20 measurements 
may be taken on one day. 
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How to adjust the measuring marks

Ask the patient to relax and look at the yellow fixation light. If the 
patient cannot see the fixation light, he or she should look straight 
ahead into the device. 

 Note 
The peripheral infrared measuring marks will be invisible to the 
patient. (However, in a darkened room an attentive observer may 
perceive the measuring marks as faint red dots when looking into 
the projectors of the keratometer.) 

When adjusting the device, make sure that all 6 peripheral points are 
visible and located in the field between the two auxiliary circles, as 
closely as possible to the centre of the display. The images of the 
measuring marks on the display must be optimally focused by varying 
the distance between patient and device. The images of the measuring 
marks should be circular or ellipsoid. Provided the traffic light function 
has been activated, a green light will appear when the measurement 
setting is optimum. 

To improve the reflectivity of the cornea, it is advisable to ask the 
patient to close and open the eyes several times. This replenishes the 
tear film and improves the imaging of the measuring marks (on a 
regular cornea). The appropriate reminder will appear below the video 
image when the keratometer mode is activated. 

Fig. 60  Optimally aligned device (shown without cross hairs and auxiliary circles; the 
central fixation point is distinctly fainter than the measuring points) 

Note
Depending on the reflectivity of the cornea, the image of the fixation 
point may be barely visible. This is irrelevant for the calculation of the 
corneal curvature, as the position of the fixation point will not be 
evaluated.

Tips for keratometer measurement

Image of fixation point 
(irrelevant for the 
measurements)
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Measuring errors

The "Error" message may have two basic causes: 

The results of the internal individual measurements vary by more than 
0.05 mm (very rare, defocused device). 

The measuring marks are either indiscernible or not recognised as 
such. 

(The marks not recognised will be shown on the screen after 
measurement). 

The possible reasons for this are described below. 

Misadjustments

Defocused device 

Fig. 61  Image of a defocused device 

The images of the measuring marks are too large, because the device is 
defocused. The system cannot calculate a measured value and "Error" 
appears in the display field. 

The measurement can be retaken after correcting the focus adjustment 
to minimise the peripheral mark size. Sometimes, with exactly adjusted 
focus, small circles (like haloes) may be visible around the six peripheral 
measuring points. In this case, focusing is optimum. 

Cause    

   Remedy     



Tips for keratometer measurement

000000-1476-299  IOLMaster   27.03.2007 

89

Concealed measuring marks 

Fig. 62  The upper two measuring marks are concealed by the eyelid 

"Error" appears the display field. This error may also occur if the 
patient blinks during measurement (0.5 s). This is particularly the case 
with restless or anxious patients. 

Ask the patient to open his or her eyes wide and repeat the 
measurement. If measurement is still not possible, gently lift the upper 
eyelid, as is usual in tonometry. 

Warning
Take care not to deform the eyeball! Pressure on the globe causes a 
deformation of the cornea and results in incorrect radius and refraction 
measurements. 

Cause    

   Remedy     
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Other findings

Pseudophakic eyes 

Fig. 63  Pseudophakic eyes 

In the measurement of pseudophakic eyes, images of the measuring 
marks may be visible at the front of the intraocular lens beside the 
reflections of the cornea. 
The reflections from the IOL are fainter and lack definition. 

Try moving the device approximately 1 mm away from the patient’s eye 
(defocusing) and take the measurement. The images produced at the 
cornea will now be slightly larger, while the artifacts of the IOL become 
fainter, such that the evaluation process may not identify them as 
measuring points; a measurement is then possible. If this procedure 
does not succeed, the corneal curvature cannot be measured. 

Cause    

   Remedy     

Reflections from 
cornea

Reflections from IOL 
front surface (artifacts)
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Dry eye 

Fig. 64  Multiple reflections produced by a dry eye 

Fig. 65  Light trail (bottom) due to a dry eye (at top additional disturbance by an 
eyelash)

If the tear film is suddenly interrupted, the reflectivity of the cornea will 
be greatly reduced at these points and the cornea will scatter the light 
more strongly. If a measuring mark is projected to such a region, the 
otherwise circular or ellipsoid image of the measuring mark will become 
irregular. Irregular marks and/or multiple reflections will form. In this 
case, a precise measurement of the corneal curvature will not be 
possible. The results will fluctuate or the "Error" message will be 
displayed.

Ask the to patient blink several times to replenish the tear film on the 
cornea, then take the measurement immediately or use a tear 
supplement to prevent rapid drying. 

Cause    

   Remedy     
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Irregularities of the corneal surface (scars) 

Scars and local irregularities on the corneal surface impair the imaging 
quality of the measuring marks. Depending on the extent and location 
of the artefacts, measuring errors may occur. 

Fig. 66  Local corneal scar impairing right measuring point 

Try to position the measuring mark adjacent to, above or below the scar 
by slightly displacing the device relative to the eye, then take a 
measurement. In such cases, it is advisable to repeat the measurement 
several times. Depending on the degree of irregularity, fluctuations or 
measuring errors may occur. 

Fig. 67 Condition following keratoplasty 

 Note 
In this case, keratometer measurements cannot be taken with the 
IOLMaster.

Cause    

   Remedy     
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How to adjust the device

Ask the patient to relax and look at the yellow fixation light. If the 
patient cannot see the fixation light, he or she should look straight 
ahead into the device. When the anterior chamber depth mode is 
turned on, the system automatically activates the lateral slit illumination. 
The illumination always originates from a temporal direction.  
The slit illumination will appear subjectively bright to the patient. The 
measured values of the light load (see Technical specifications, page 
109), however, are smaller by several orders of magnitude compared to 
slit lamp examinations.
When the measurement is taken, the slit illumination will start to flicker. 
The patient should continue to look at the yellow fixation light, not the 
slit.
(Note: Although it is not dangerous to look into the slit projector, this 
leads to erroneous anterior chamber depth values.) 

Fig. 68 Optimally adjusted optical section for anterior chamber depth measurement 

An image similar to that of a slit lamp (optical section through the 
anterior segment of the eye) is visible on the display. Align the device to 
the patient’s eye by lateral adjustment using the joystick until: 

the image of the fixation point appears optimally focused in the green 
square on the display, 

the image of the cornea (right eye deflected to the left, left eye to the 
right) is free of reflections (system-related lack of definition), and 

the image of the anterior crystalline lens is visible in the pupil. 

 Note 
The image of the fixation point may not lie in the image of the 
lens or cornea! 

Tips for anterior chamber 
depth measurement
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If the device has been properly aligned, the images of the fixation point 
and the anterior crystalline lens will be simultaneously in focus, as they 
are approximately in the same plane. 

As a rule, the image of the fixation point lies between the image of the 
anterior lens and that of the cornea if the device is optimally aligned. 

 Note 
The image of the fixation point should be near (but not in!) the 
image of the lens.  

Fig. 69 Optimally adjusted optical section (lens with cataract) 

Fig. 68 and Fig. 69 show optical sections of right eyes.  

The patterns to the left of the corneal image are direct reflections of the 
luminous light exit aperture of the lateral slit projector. These reflections 
are not needed for the calculation of the anterior chamber depth. They 
must not affect the image of the cornea (see below).  

At the left margin of the picture, additional reflections of the patient’s 
surroundings (in this case a window) are visible. Depending on the 
lighting conditions in the examination room, the front side of the 
IOLMaster as reflected by the cornea may also be visible. These artifacts 
do not affect the measurement of anterior chamber depth, unless the 
significant image details (images of cornea and crystalline lens) and the 
image of the fixation point are eclipsed by this extraneous light. This 
may be alleviated by slightly darkening the examination room. 

Warning
Failing to satisfy the above requirements for the measurement of the 
anterior chamber depth will either result in measuring errors or the 
measured values shown will be incorrect. Because of the complexity of 
the images measured, measuring errors may under certain 
circumstances not be recognised as such.
The IOLMaster must be adjusted very carefully for anterior chamber 
depth measurements. 
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The measurement of the anterior chamber depth on eyes with very 
small pupils (e.g. with glaucoma) is particularly problematic and needs 
some practice. 

The anterior chamber depth of the human eye also depends on the 
accommodative state of the eye. This cannot be assessed from an 
optical section of the anterior segment. 

 Note 
It is advisable to measure accommodating patients under 
cycloplegia.

Measuring errors

The "Error" message may have two basic causes: 

The results of the five internal individual measurements vary by more 
than 0.15 mm (very rare), or 
the images produced (optical sections) do not contain relevant 
structures (normally without the edge of the crystalline lens) or 
disturbances are preventing their detection. 

Incorrect settings

Defocused device 

Fig. 70  Image of a strongly defocused device 

If the device is not optimally focused, the image of the fixation point 
will be larger and fainter. At the same time, the images of the front 
edge of the lens and/or the cornea may become so faint that they 
cannot be recognised as such. In such a case, the system displays an 
"Error" message and an explanatory text indicates which image details 
are either missing or could not be recognised correctly. 

Improve the focus adjustment of the device and repeat the 
measurement. The fixation point must be optimally focused. 

Cause    

   Remedy     
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 Note 
As a rule, slight defocusing of the device does not have a 
significant affect on the anterior chamber depth measurement. 

Missing lens image with phakic eyes 

Particularly in the case of eyes with small pupils, it is possible that no 
light is reflected back into the viewing optics of the device. A slight 
lateral misalignment may make the lens invisible. This problem may also 
appear with patients who are restless or fixate poorly. 

Fig. 71  Slit image on the iris (invisible lens) 

In such a case, the slit image on the iris is (almost) continuously visible. 
The automatic evaluation software does not recognise this kind of 
maladjustment. The system will display values that are too short. 
These values do not correspond to the actual anterior chamber depth, 
but represent the distance between the anterior cornea and the iris. The 
value displayed is not the exact reading for the anterior chamber depth! 

Adjust the device laterally until the anterior lens becomes visible. If 
necessary, ask the patient to look steadily at the fixation light. Then, 
repeat the measurement. 

 Note 
It suffices if a relatively small section of the lens is visible. The 
picture below shows an alignment which permits accurate 
measurement. 

Cause    

   Cause     

   Remedy     
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Fig. 72  Minimally visible anterior lens 

This image is sufficient for the calculation of the anterior chamber 
depth. (In this photo, the front side of the IOLMaster is visible as a non-
disturbing artefact). 

Image of fixation point in lens 

Fig. 73  Fixation point in lens image 

If the image is laterally misaligned, the image of the fixation point may 
possibly lie within the lens image. 

Position the device so that the fixation point lies between the images of 
crystalline lens and cornea. Then, repeat the measurement. 

Cause    

   Remedy     
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Reflections in the corneal image 

Fig. 74  Reflection in corneal image due to lateral misadjustment 

The lateral adjustment of the device is not correct. Illumination 
reflections can be seen in the corneal image slit and the fixation point 
lies within the lens image. 

Adjust the device laterally until the corneal image is undisturbed. As a 
rule, the fixation point will then be between the image of the anterior 
lens and that of the cornea. Repeat the measurement. 

Cause    

   Remedy     
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Pathological findings 

Dry eye 

Fig. 75  Optical sections of dry eyes 

A locally interrupted tear film considerably changes the scattering 
properties of the cornea. For this reason, the optical section of the 
cornea may become irregular. 

Ask the to patient blink several times to replenish the tear film on the 
cornea, then take the measurement immediately or use a tear 
supplement to prevent rapid drying. 

Cause    

   Remedy     
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Irregularities of the corneal surface (scars) 

Fig. 76  Condition after keratoplasty (same eye as shown in Section Tips for 
keratometer measurement, Fig. 67, page 92)

Scars and local irregularities of the anterior cornea impair the image 
quality of the optical section of the cornea.  
Depending on the extent and degree of these irregularities, this may 
lead to measuring errors. 

In such a case, the fixation point is imaged as a "cloud" and it is 
impossible to improve the adjustment. If apparently plausible anterior 
chamber depth results are nevertheless displayed, they can only be 
regarded as reference points. 

Warning
To obtain reliable data, all the other known facts and findings of this 
eye should be included in the evaluation. 

Cause    

   Remedy     
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How to adjust the device  

Ask the patient to relax and look at the yellow fixation light.  

Focus on the iris, not on the light spots. Adequate room lighting will 
facilitate the detection of iris structures. Avoid direct exposure of the 
eye and device front panel to extraneous light. 

In particular, ensure that the visible right and left edge of the iris is not 
disturbed by reflections from lamps and windows. 

If the iris structure is not discernible, focus on the edge of either iris or 
pupil.

Serious defocusing will result in incorrect data. 

After the image has been taken, the operator should check if the 
software has correctly detected the edge of the iris. If the circle 
segments drawn in the image do not define the iris correctly, the result 
must be discarded. Click on OK to confirm the results and save the data. 

Troubleshooting

If the system fails during operation, take the following steps to restart: 

• Switch on the power supply at the power switch (1, Fig. 9).   
An automatic test program will run before Windows is launched. 
Once this has been successfully completed, Windows and the device 
program will be restarted and work can be resumed. 

Caution
Pulling the power supply plug or cutting off the power while the device 
is running may cause a loss of data and/or defects in the device’s control 
software. However, no danger to the patient or user ensues as a result. 

Tips for WTW measurement (optional)
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The following is a description of the installation of the software upgrade 
to version 5, as well as the calibration of the keratometer adjustment 
aid.

To install the software, carry out the following steps: 

1. No USB device may be connected to the IOLMaster while the 
update software is being installed!  

2. Switch the IOLMaster on.
3. Wait until all internal system tests have been performed and the 

Patient Manager appears. 
4. Open the CD-RW drive on the left side of the IOLMaster and 

insert the update CD. 
5. To launch the update procedure, click on Setup in the Options

pull-down menu and select Update.
6. Follow the instructions on the screen. After installation the 

IOLMaster will be automatically shut down and then booted up 
again.

7. Remove the upgrade CD from the drive. Once the IOLMaster has 
booted up and a message prompting a check of the calibration 
appears, the software update has been completed. 

If you wish to switch off the IOLMaster after the software update, click 
on the EXIT icon and confirm with OK. Do not switch the IOLMaster off 
at the power switch until the cursor on the screen can no longer be 
moved using the touchpad (for IOLMaster with black power switch) or 
the screen is completely black (IOLMaster with green illuminated power 
switch).

Please check the current software version of your IOLMaster after 
restarting. For this purpose, click on About IOLMaster in the ? pull-
down menu. 

After updating to version 5, patients already measured on the same day 
with version 4 cannot be re-measured. Patient measurements should 
therefore be completed before the update is carried out.  
These patients can be measured with version 5 in a completely new 
session on the following day. 

The mean value of single measurements taken with version 4 will 
continue to be displayed. The composite signal and composite reading 
are not determined here. 

Update Installation
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Calibration process for the keratometer adjustment aid (traffic 
light display) 

1. If the Advanced Technology Software version 5 has been 
installed on your device and you wish to use the keratometer 
adjustment aid (traffic light display), it must first of all be 
calibrated.

2. Switch the IOLMaster on.
3. Wait until all internal system tests have been completed and the 

Patient Manager appears upon confirming the calibration 
prompt with OK.

4. In the Options pull-down menu, click on Setup and use the 
Program Settings to display the Program dialog. Activate the 
Adjustment aid here (and Automatic, if you wish). 

5. Create a new patient with New.
6. Change to keratometer mode by clicking the appropriate icon or 

pressing the <K> key. 
7. Follow the instructions on the screen.  

The test eye must be clean. If the test eye for the IOLMaster is not 
available, abort the calibration process with Cancel. The 
Adjustment aid will then be deactivated in the Program Settings
dialog and can no longer be used.  
If the software is unable to perform the calibration (message 
described under item 10 is repeatedly displayed), the cause may be 
inadequate room lighting. It is recommended that the front panel 
and test eye be shielded from direct or lateral light. The best results 
will be obtained when the examination room is slightly darkened. 

8. Then you will be prompted to repeat the process once again.  
9. If the calibration process was successful, a message to this effect 

will be displayed. 

The keratometer adjustment aid (traffic light display) can now be 
used to position the keratometer at the optimum measurement 
setting.

10. If a message appears stating that variance between the calibra-
tion values of the two calibrations was too wide, the entire 
calibration process must be repeated from Step 7 onwards. 

Calibration instructions for the 
keratometer adjustment aid



000000-1476-299  IOLMaster   27.03.2007 

104

Checking the measurement functions 

After switching on the device will prompt a daily calibration check prior 
to patient measurements. Upon confirming with OK a check will be 
performed of measuring functions and work on the device can begin. 

The test eyes supplied with the device (1, Fig. 77) are for verifying that 
the device is serviceable and properly calibrated. Measurements can be 
performed on these test eyes as with a human eye. Last, first name and 
date of birth are mandatory here as well! The supplied scale is to be 
used for checking the WTW value (optional).  

  Warning 
The calibration must be checked every day before starting 
measurements on a patient. The measured values can be printed out 
and filed for documentation purposes. If the values obtained from the 
test eye are not within the given tolerances, no patient measurements 
may be taken! The device must be shut down immediately and secured 
against inadvertent use. Then notify Carl Zeiss Service. 

• Insert the asymmetrical holder (5, Fig. 77) into the holes adjacent to 
the chin rest (the holding pins for the paper pads (4, Fig. 77) may 
need to be removed beforehand).  

The test eye (1, Fig. 77) is secured by a locking screw and mounted on a 
mandrel which allows it to rotate (7, Fig. 77). The respective set value 
and tolerance (3 and 6, Fig. 77) for checking the calibration status are 
marked on the test eye (1, Fig. 77).

In the delivery condition a patient !CHECK DEVICE! with birth date 
01/01/1911 has been entered. Because of the exclamation mark in front 
of the name, this "patient" will always be at the top of the patient tree 
in the Patient Manager and can thus be easily found every day. 

Servicing and maintenance

1 Test eye holder 
2 Test eye for [ACD] 
3 Set values and tolerances 
4 Location hole 
5 Asymmetrical holder 
6 Set value and tolerance 
7 Locking screw 
8 Test eye for ALM and KER 

Fig. 77  Setting up the test eye 
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• Highlight the patient !CHECK DEVICE! and click on NEW.

Axial length measurement and keratometer

The test eye (8, Fig. 77), marked with AL, R, the respective set values 
and tolerances (6, Fig. 77) is used for checking the axial length (AL) and 
keratometer (R).  
The measurements should be taken in the same way as for a human 
eye.

If the readings (in the case of the keratometer, the radius) are within the 
tolerances stated on the holder (6, Fig. 77), the device is properly 
calibrated.

Anterior chamber depth measurements

The (larger) test eye (2, Fig. 77) on the side of the test eye holder (1, Fig. 
77) (marked with the ACD, set value and tolerance) is for checking the 
anterior chamber depth measuring device. The surface structure 
simulates the cornea. Before starting measurements it must therefore be 
clean and grease-free (wipe off with a dry cloth!). 

• The measurements should be taken in the same way as for a human 
eye. On the video screen verify that the adjustment criteria for an 
optimum optical section are correct, as for measuring the ACD on 
the human eye (see page 50).

• Here again, if the measured values lie within the given tolerance, the 
anterior chamber depth measurement is functioning correctly. 

Note
Although the side (right or left on the simulated eye) is immaterial for 
checking the axial length measurement and keratometer, because the 
beam path for the measurements is rotationally symmetric, it is 
recommended that the asymmetrical holder (5, Fig. 77) be reversed 
when checking the anterior chamber depth measurement and the check 
performed on the other side. When comparing right and left, however, 
care must be taken to ensure that in both cases the test eye (2, Fig. 77) 
is positioned exactly vertically in front of the device.  

 Note 
The test eyes are ideally suited to practising the operation of the 
IOLMaster.

The status of the Test eye is also reset each time a new patient (<N> or
icon) is admitted.
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Warning
If the test eye readings are not within the given tolerances, the device 
must be shut down. Notify Carl Zeiss Service. 

Verifying WTW measurements (optional)

The WTW scale (optional) (2, Fig. 78) is for verifying the WTW reading.  

Fig. 79  WTW calibration 

• Take a measurement.  
If the reading is within the tolerances, WTW determination has been 
properly calibrated. 

 Note 
The WTW scale must completely fill the video window. The scale 
(black lines) must appear in focus. 

1

2

Fig. 78  WTW scale 
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Printer troubleshooting 

Please use only printers recommended by Carl Zeiss Meditec. The 
printers currently recommended can be found at:   
http://www.meditec.zeiss.com/iolmaster. 
The printer models listed there have been tested in conjunction with the 
IOLMaster and provided the instructions for setting up (see page 19) are 
observed, the IOLMaster/printer system will operate reliably. 

Should printing problems occur, delete all printer drivers not used.  

• Click on Printer from the Options - Setup pulldown menu.  
• Select the connected printer and designate it as the standard printer 

(check the appropriate box in the File menu).
• Open the queue by double-clicking on the standard printer and 

delete all print jobs in the list by highlighting and pressing the <DEL>
key.

• Select the printers not connected (except New Printer) and press the 
<DEL> key. Follow the instructions displayed on screen. 

• Re-close the printer file once the unwanted printer drivers have been 
removed.

If the printer problem persists, notify Carl Zeiss Service. 

If you connect a printer yourself, it may be connected to either the USB 
or LPT 1 parallel port. Please note that the printer must be compatible 
with Windows® XP (driver). To install, follow the instructions provided 
on page 19.

Care of the device

Warning
Before cleaning the device, switch it off and pull the power supply 
plug!

Caution
When cleaning, the greatest care must be taken to prevent moisture 
from penetrating the device or keyboard, as this may cause damage. 

All parts of the casing may be wiped off with a moist but not drip-wet 
cloth. Wipe off any marks or stains with distilled water, to which a 
drop of household washing up liquid has been added. 
Never use aggressive or abrasive cleaning agents.  
Use conventional cleaning cloths for wiping off the display and 
keyboard of computers and monitors. 
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Contaminated parts with which the patient has come into contact 
during the examination (chin rest, forehead rest) should be cleaned 
with a disinfectant approved for the purpose. These parts are resistant 
to wiping off with low toxic agents (e.g. suds, quaternary ammonium 
compounds) and intermediate agents (e.g. alcohol, Javel water, iodine; 
classification pursuant to: Disinfectants and activity spectrum 
according to the Center for Disease Control and Prevention, Atlanta, 
USA).
Remove dust from optical surfaces by means of a fine brush. 
If necessary, carefully clean these surfaces with a water-free ether/spirit 
mixture (9:1) applied with a cotton swab. The swab or lens-cleaning 
instrument should be moved with a circular motion from the centre of 
the lens to the edge. Ensure that the regulations for inflammable 
liquids are observed,
To protect from dust, cover the system using the dust cover provided 
when not in use. 
Packaging materials should be retained for future relocation or repair 
or may be returned to the supplier as required. 

Safety inspections 

To ensure it remains in perfect operating condition, the device should 
undergo an annual safety check (visual inspection, protective conductor 
resistance and discharge current measurement). The safety checks must 
be carried out by an authorised specialist. 

Please observe national safety regulations. 
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IOLMaster Basic Device 

Dimensions (footprint) 

Height 

Weight 

390 mm x 300 mm 

max. 610 mm (headrest) 

approx. 18 kg 

Rated voltage; frequency 
basic device 100 to 240 V AC ( 10 %); 50/60 Hz 

Power consumption 
basic unit 90 VA 

Earth conductor 

Protection class 
Protection type 
Device type 

Device should be connected only to sockets with an intact earth 
conductor 
I
IP 20 
B (DIN EN 60601-1) 

Power isolation transformer 

Rated voltage; frequency 
power isolation transformer 100 to 127 V AC ( 10 %); 60 Hz 

or 220 to 240 V AC ( 10 %); 50 Hz 

Power consumption 
power isolation transformer max. 115 VA (Total power consumption of connected external 

devices) 

Power isolation transformer fuses 2 x T3.15 A H 250 V 5x20 IEC 60127 for 100 to 127 V AC 
2 x T1.6 A H 250 V 5x20 IEC 60127 for 220 to 240 V AC 

Environmental conditions for intended use 

Temperature 
Relative humidity 
Air pressure 

10 to 35 C
30 to 75 %, no condenation 
800 to 1060 hPa 

Storage environment  

Temperature 
Relative humidity 
Air pressure 

–10 to +55 °C 
10 to 95 %, no condensation  
700 to 1060 hPa 

Ambient conditions for storage and transport in original packaging 

Temperature 
Relative humidity 
Air pressure 

–40 to +70 °C 
10 to 95 %, no condensation  
500 to 1060 hPa 
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Measuring range 

 Axial length 
  Area 
  Resolution of display 

 Keratometer 
  Area 
  Resolution of display 

 Anterior chamber depth 
  Area 
  Resolution of display 

 White to White (optional) 
  Area 
  Resolution of display 

14 to 40 mm 
0.01 mm 

5 to 10 mm 
0.01 mm 

1.5 to 6.5 mm 
0.01 mm 

8 to 16 mm 
0.1 mm 

Comparison/reproducibility

Comparison of IOLMaster measurements vs. conventional measurements of the human eye 

Mean value of deviation Standard deviation 

Axial length* -0.03 mm ±0.21 mm 

Corneal curvature ** -0.01 mm ±0.06 mm 

Anterior chamber depth* +0.12 mm ±0.18 mm 

IOLMaster reproducibility *** 

Relative to standard deviation in 
human eye 

Axial length ±0.0256 mm 

Corneal curvature ±0.0129 mm 

Anterior chamber depth ±0.0334 mm 

* In comparison to precision immersion ultrasound instrument 
** In comparison to manual keratometer1

*** Standard deviation (basic calculated simple standard deviation)2

1  acc. to abstract "First experiences with a New Optical Biometry System" by B.A.M. Lege, W. Haigis 
2  cf. "Reproducibility of Measurement in Optical Biometry: Intraobserver and Interobserver Variability"  

by A. Vogel, B. Dick 
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Optical radiation 

Light spots/WTW determination  

Source 
 Wavelength 
 Delivered power 

LED
880 nm 
< 100 μW

Axial length measurement 
 Source 
 Wavelength 
 Max. power for measurement 
 Max. power for alignment 
 Measuring time for individual 
measurement 
 Pulse width  
 Number of possible individual 
measurements 
 Laser class 
 Embedded (not accessible) 

Semiconductor diode laser (MMLD) 
780 nm 
450 μW  
80 μW  

0.5 s 
20 per eye and day 
1 (DIN EN 60825-1:2003) 
3B

Fixation light for keratometer and anterior 
chamber depth measurement and WTW 
determination 
 Source 
  Wavelength 
  Delivered power 

LED
590 nm 
< 1 μW 

Illumination for keratometer measurement 
 Source 
  Wavelength 
  Delivered power 

LED
880 nm 
< 50 μW 

Slit illumination for anterior chamber depth 
measurement, integral irradiance 
 UV (300 to 400 nm) 
 IR (700 to 1100 nm) 
   

LB (phakic eye) 
LA (aphakic eye) 

0.00087 mW cm-2

0.04 mW cm-2

(in spectral range of 860 to 1100 nm no detectable emission 
from light source) 
122.8 W (m2 sr)-1

125.5 W (m2 sr)-1
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Spectral irradiance 

"Optical axis" or "0°" corresponds to the direct view into the illuminating projector.  
33° is the angle for the intended use in anterior chamber depth measurement.

Spectrally assessed photochemical radiation densities 
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A
2

Photochemical radiation density of a light source (white LED - slit illumination)
for the aphakic eye L  = 125.5 W/(m  sr)

A
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The spectrally assessed photochemical radiation densities L
B
 and L

A
are a measure of the risk of 

photochemical damage of the retina through light. L
B
 represents the measure for the phakic eye, L

A

represents the measure for the aphakic eye or for the eyes of very young children. Readings of L
B
 and L

A
 in 

excess of 800  W(m
2

sr)
-1

 are considered high. The radiation dose of the retina for a photochemical risk is 
calculated as the product of radiation density and exposure time.  

The recommended radiation dose is based on calculations of the American Conference of Governmental 
and Industrial Hygienists (ACGIH) Threshold Limit Values for Chemical Substances and Physical Agents 
(Edition: 1995-1996). 

The measured photometric values of the IOLMaster are far below the levels that are regarded as high. 
Thus, the risk of damage through optical radiation is extremely low. Nevertheless, anterior chamber depth 
measurement with the IOLMaster should be limited to the time absolutely necessary for the diagnosis. 
The risk of damage may be higher, if fundus photography of the patient to be examined has been taken 
within the last 24 hours.

Technical details and delivery packaging subject to change. 
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The device meets the requirements of the Medical Device Directive 
93/42/EEC and its national equivalent in the form of the German 
Medical Product Act (MPG). 

Instrument class according
to the Medical Device Directive: IIa 

UMDNS No.:    18-014 

If changes are made to the product or it is opened without the 
manufacturer's authorisation, this declaration will be rendered invalid. 

Manufacturer’s Declaration

0297
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ACD Anterior chamber depth  

ALM Axial length measurement 

C Cornea 

CD-RW Compact disc rewritable 

COM Communication (serial interface for PC operating systems) 

csv Colon separated values (method of presentation in which 
the individual values have separators (semicolon, comma, 
etc.) in between them. 

D Dioptres (unit of measurement for refractive power) 

DIN Deutsches Institut für Normung  = German Technical 
Standards Institute  

EN European standard 

Fig. Figure 

HIPAA American Health Insurance Portability and Accountability Act 

ID Identification 

IOL Intraocular lens 

KER Keratometer 

LC display Liquid Crystal Display 

LED Light emitting diode 

mm millimetres 

MS Microsoft® 

MMLD Multi-mode laser diode  

m micrometre 

OVM Overview mode 

PC Personal computer 

PCI Partial coherence interferometry 

SRK Sanders Retzlaff Kraff 

USB Universal serial bus (standard interface for PC peripherals) 

VGA Video graphic adapter (video standard for PC with 640 x 
480 pixels and 16 colours) 

WTW White to white distance 

Abbreviations/Glossary
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