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How Important are the Lens 

Measurements You Take? 

Ed De Gennaro 

Richmond, Virginia 

 

 

Taking Measurements 

 An essential part of every optician’s day 

 Measurements are the foundation of all lens surfacing and 

fabrication 

 Everybody goes nuts trying to give you what you asked for – 

right or wrong 

 Current technology for taking measurements is sub par 

 PD “stick” 

 Sharpie marker 

 Personalized free-form lenses now want POW  

 How important are your measurements? 

What Measurements do you Need? 

 Single vision 

 PD 

 Multifocals 

 Fitting height (sometimes used with SV) 

 Personalized PALs  (POW) 

 Vertex distance 

 Pantoscopic tilt 

 Face form tilt (wrap) 

 

The PD 

 Most measuring techniques are out of date 

 Ruler froth with potential errors 

 You have to interpret what you observe 

 Leaves room for errors 

 Parallax 

 Shaky hands 

 Presbyopia 

 Dark iris adjacent to a black pupil 

 

What do you actually want to measure 

when taking a PD? 

 You actually DON’T want to measure the “PD”! 

 PD = distance between pupil centers 

 You actually want to measure: 

The separation between the visual axes as they cross the spectacle plane for a 

specified viewing location 

 

 It’s Almost Impossible to Measure an Accurate PD with a 

Ruler 

 

Axes of the Eye  

Optic Axis 
Fixation Axis 

Visual Axis 
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PD with a Ruler 

5
. 

5
. 

PD with a Ruler 

5
. 

5
. 

PD with a Ruler Measuring the PD 

Read 

measurements 

here. 

Pupillary Distance vs. 

Optical Axes Separation Measuring the Wrong Spot 

• 0.3mm error per eye 

• 0.6mm error binocularly 
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Recommendations 

 Avoid the ruler! 

 Use a corneal reflex measuring instrument 

 Measure quickly  

 Uses prisms 

 Eye fatigue can affect results 

 Use an EESIS to measure 

 Super accurate – automatically! 

 

The Need for Accurate Fitting 
Binocular Field of View 

• The binocular field of view is the field of clear vision seen through both lenses 

simultaneously 

• Good binocular vision requires proper alignment between the viewing zones of the 

right and left lenses 

Binocular Field 
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Viewing Zone 

The Need for Accurate Fitting 

• Even small errors in interpupillary distance (PD) measurement can restrict the 

apparent fields of view seen simultaneously through both lenses 

• They can also make it difficult to locate the central viewing zones and corridor of 

the lens 

• Stimpson: Lose 2mm of binocular field for every1mm of error 

PD Error 

Centration Errors Restrict the Utility of the Lens 

Measure fitting height 

“Spotting” Fitting Location 

Objectives: 

•  Locate pupil center 

•  Vertical for seg height 

•  Horizontal for PD   

Usually done with a colored marker 

“Spotting” Fitting Location 

 Eye to eye (same eye level) 

 essential for accurate height placement 

 avoids parallax vertically 

 

 “Nose to Nose” 

 avoids monocular PD error 

 avoids parallax horizontally 

 Substitute CRP measurements for accuracy 

Same Eye Level 

•  No error is created 

Patient Optician 

Ruler Line of Sight 
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Optician Higher Than the Patient 

Optician Patient 

•  Measurement higher than it should be 

Optician Lower Than The Patient 

• Measurement lower than it should be 

Optician Patient 

Error at the ruler 

47 cm To The Frame Front, 10mm VD, 13mm CofR
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How to Set Up “Eye to Eye” 

 Sit comfortably across from the patient 

 Place your arms on the patient’s shoulders 

 “Feel” your arms parallel to the floor 

 To lower yourself, lean FORWARD and tilt your chin up 

 To raise yourself, lean the PATIENT FORWARD and tilt 

his/her chin up 

Tips for Improving Accuracy 

 Setup up “eye to eye” and “nose to nose” 

 Allow for head posture, body posture, etc. 

 Pre-adjust the frame 

 nose pads for front height and centration 

 temples, front, & equal VD 

 DON’T MOVE once you start measuring 

 head turning 

 moving between each eye’s measurement 

 If you break alignment, start over again 

 

Accuracy (con’t) 

 Point to your eye for patient sighting 

 Keep the ruler steady 

 Spot the center of the pupil with a colored marking pen 

 Take the reading twice 

 Check accuracy by “color spots”  
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Horizontal Misalignment 

47 cm To The Frame Front, 10mm VD, 13mm CofR
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The Y Stick 

Pantoscopic Tilt 

 There’s a difference between pantoscopic tilt and 

pantoscopic angle 

 Pantoscopic angle = angle between temple and frame front 

 Pantoscopic tilt = angle lens makes with Listing’s Plane 

Listing’s Plane 

 Practical illustration – a line passing along the forehead, 

lips and chin 

Proper Lens Orientation 

 How much pantoscopic tilt is anatomically correct? 

 8○  

 Why? 

 Places the lens’ optic axis along the eye’s visual axis 

 Not everyone is average 

 2○ of tilt for each 1mm above (or below) the 180 line 
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Pantoscopic Tilt Error 

 How many degrees of pantoscopic tilt will begin to 

induce vision errors? 

 We’ll use 0.25D sphere power error as the standard 

 At what power will pantoscopic power error begin to 

induce vision errors? 

 How many patients will this affect (percentage)?  

 Which tilt error is probably more significant in eyewear, 

pantoscopic or wrap? 

 Why?  

 

So What Does This Tell You? 

 85%  +/-3.00D 

 92%  +/-4.00D 

 95%  +/-5.00D 

 97%  +/-6.00D 

 99%  +/-12.00D 

 

 

*Study done by Younger Optics 

Powers 

Degrees 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 

1 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 

2 1.00 2.00 3.00 4.00 5.00 -0.01 6.00 -0.01 7.00 -0.01 8.00 -0.01 9.00 -0.01 10.00 -0.01 

3 1.00 2.00 -0.01 3.00 -0.01 4.00 -0.01 5.00 -0.01 5.99 -0.02 6.99 -0.02 7.99 -0.02 8.99 -0.02 9.99 -0.03 

4 1.00 2.00 -0.01 3.00 -0.01 3.99 -0.02 4.99 -0.02 5.99 -0.03 6.99 -0.03 7.99 -0.04 8.99 -0.04 9.98 -0.05 

5 1.00 -0.01 1.99 -0.02 2.99 -0.02 3.99 -0.03 4.99 -0.04 5.98 -0.05 6.98 -0.05 7.98 -0.06 8.98 -0.07 9.97 -0.08 

6 1.00 -0.01 1.99 -0.02 2.99 -0.03 3.99 -0.04 4.98 -0.05 5.98 -0.07 6.97 -0.08 7.97 -0.09  8.97 -0.10 9.96 -011 

7 1.00 -0.01 1.99 -0.03 2.99 -0.04 3.98 -0.06 4.98 -0.07 5.97 -0.09 6.97 -0.10 7.96 -0.12 8.96 -0.13 9.95 -0.15 

8 0.99 -0.02 1.99 -0.04 2.98 -0.06 3.97 -0.08 4.97 -0.10 5.96 -0.12 6.96 -0.13 7.95 0.15 8.94 -0.17 9.94 -0.19 

9 0.99 -0.02 1.98 -0.05 2.98 -0.07 3.97 -0.10 4.96 -0.12 5.95 -0.15 6.97 -0.17 7.94 -0.19 8.93 -0.22 9.92 -0.24 

10 0.99 -0.03 1.98 -0.06 2.97 -0.09 3.96 -0.12 4.95 -0.15 5.94 -0.18 6.93 -0.21 7.92 0.24 8.91 -0.27 9.90 -0.30 

11 0.99 -0.04 1.98 -0.07 2.96 -0.11 3.95 -0.14 4.94 -0.18 5.93 -0.22 6.92 -0.25 7.87 -0.40 8.89 -0.32 9.88 -0.36 

12 0.99 -0.04 1.97 -0.09 2.96 -0.13 3.94 -0.17 4.93 -0.21 5.91 -0.26 6.90 -0.30 7.85 -0.46 8.87 -0.38 9.86 -0.43 

13 0.98 -0.05 1.97 -0.10 2.95 -0.15 3.93 -0.20 4.92 -0.25 5.90 -0.30 6.88 -0.35 7.83 -0.52 8.85 -0.45 9.83 -0.50 

14 0.98 -0.68 1.96 -0.11 2.94 -0.17 3.92 -0.23 4.90 -0.29 5.89 -0.34 6.87 -0.40 7.80 -0.59 8.83 -0.52 9.81 -0.57 

15 0.98 -0.07 1.96 -0.13 2.93 -0.20 3.91 -0.26 4.89 -0.33 5.87 -0.39 6.85 -0.46 7.78 -0.66 8.80 -0.59 9.78 -0.66 

16 0.98 -0.07 1.95 -0.15 2.93 -0.22 3.90 -0.30 4.88 -0.37 5.85 -0.44 6.83 -0.52 7.75 -0.74 8.78 -0.67 9.75 -0.74 

17 0.97 -0.08 1.94 -0.17 2.92 -0.25 3.89 -0.33 4.86 -0.42 5.83 -0.50 6.81 -0.58 7.78 -0.66 8.75 -0.75 9.72 -0.83 

18 0.97 -0.09 1.94 -0.19 2.91 -0.28 3.88 -0.37 4.85 -0.46 5.81 -0.56 6.78 -0.56 7.75 -0.74 8.72 -0.83 9.69 -0.93 

19 0.97 -0.10 1.93 -0.20 2.90 -0.31 3.86 -0.41 4.83 -0.51 4.83 -0.51 6.76 -0.72 7.73 -0.82 8.69 -0.92 9.66 -1.02 

20 0.96 -0.11 1.92 -0.23 2.89 -0.34 3.85 -0.45 4.81 -0.56 5.77 -0.68 6.74 -0.79 7.70 -0.90 8.66 -1.01 9.62 -1.13 

*Spherical Equivalents of 0.25D 

-2.00 CR-39 

Panto 5 10 15 20 

Wrap 

5 -1.96 -0.03 x 45 -1.90 -0.07 x 64 -1.81 -0.14 x 72 -1.68 -0.24 x 77 

10 -1.90 -0.07 x 27 -1.84 -0.12 x 45 -1.75 -0.18 x 57 -1.63 -0.27 x 64 

15 -1.81 -0.14 x 19 -1.75 -0.18 x 34 -1.67 -0.25 x 46 -1.56 -0.33 x 55 

20 -1.68 -0.24 x 14 -1.63 -0.27 x 27 -1.56 -0.33 x 38 -1.45 -0.41 x 47 

-4.00 

Panto 5 10 15 20 

Wrap 

5 -3.92 -0.06 x 45 -3.80 -0.15 64 -3.61 -0.29 x 72 -3.37 -0.48 x 77 

10 -3.80 -0.15 x 27 -3.69 -0.23 x 45 -3.51 -0.37 x 57 3.27 -0.55 x 64 

15 -3.61 -0.29 x 19 -3.51 -0.37 x 34 -3.34 -0.50 x 46 -3.11 -0.67 x 55 

20 -3.37 -0.48 x 14 -3.27 -0.55 x 27 -3.11 -0.67 x 38 -2.91 -0.820x 47 

-6.00 

Panto 5 10 15 20 

Wrap 

5 -5.88 -0.09 x 45 -5.70 -0.22 x 64 -5.42 -0.43 x 72 -5.05 -0.71 x 77 

10 -5.70 -0.22 x 27 -5.53 -0.35 x 45 -5.26 -0.55 x 57 -4.90 -0.82 x 64 

15 -5.42 -0.43 x 19 -5.26 -0.55 x 34 -5.01 -0.74 x 46 -4.67 -1.00 x 55 

20 -5.05 -0.71 x 14 -4.90 -0.82 x 27 -4.67 -1.00 x 38 -4.36 -1.23 x 47 

Zero line 

Center frame 

Curve 
scale 

Measuring Wrap 
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Not all frames require wrap treament. 

Lens edge is  

Not over  

10 degrees. 

Non-Wrap  Vertex Distance 

 Positional effect affects a lens’ power 

 A huge concern with aphakic spectacles 

 The “as worn” position of eyeglasses is usually different 

from the refracted position 

 How much impact does it have on the average Rx? 

Compensated Powers Table 

1.00D 2.00D 3.00D 4.00D 5.00D 6.00D 7.00D 8.00D 9.00D 10.00D 11.00D 12.00D 

1mm 1.00 2.00 3.01 4.02 5.03 6.04 7.05 8.06 9.08 10.10 11.12 12.15 

2mm 1.00 2.01 3.02 4.03 5.05 6.07 7.10 8.13 9.16 10.20 11.25 12.30 

3mm 1.00 2.01 3.03 4.05 5.08 6.11 7.15 8.20 9.25 10.31 11.38 12.45 

4mm 1.00 2.02 3.04 4.07 5.10 6.15 7.20 8.26 9.34 10.42 11.51 12.61 

5mm 1.01 2.02 3.05 4.08 5.13 6.19 7.25 8.33 9.42 10.53 11.64 12.77 

6mm 1.01 2.02 3.05 4.10 5.15 6.22 7.31 8.40 9.51 10.64 11.78 12.93 

7mm 1.01 2.03 3.06 4.12 5.18 6.26 7.36 8.47 9.61 10.75 11.92 13.10 

8mm 1.01 2.03 3.07 4.13 5.21 6.30 7.42 8.55 9.70 10.87 12.06 13.27 

9mm 1.01 2.04 3.08 4.15 5.24 6.34 7.47 8.62 9.79 10.99 12.21 13.45 

10mm 1.01 2.04 3.09 4.17 5.26 6.38 7.53 8.70 9.89 11.11 12.36 13.64 

11mm 1.01 2.04 3.10 4.18 5.29 6.42 7.58 8.77 9.99 11.24 12.51 13.82 

12mm 1.01 2.05 3.11 4.20 5.32 6.47 7.64 8.85 10.09 11.36 12.67 14.02 

1.00D 2.00D 3.00D 4.00D 5.00D 6.00D 7.00D 8.00D 9.00D 10.00D 11.00D 12.00D 

1mm 1.00 2.00 3.01 4.02 5.03 6.04 7.05 8.06 9.08 10.10 11.12 12.15 

2mm 1.00 2.01 3.02 4.03 5.05 6.07 7.10 8.13 9.16 10.20 11.25 12.30 

3mm 1.00 2.01 3.03 4.05 5.08 6.11 7.15 8.20 9.25 10.31 11.38 12.45 

4mm 1.00 2.02 3.04 4.07 5.10 6.15 7.20 8.26 9.34 10.42 11.51 12.61 

5mm 1.01 2.02 3.05 4.08 5.13 6.19 7.25 8.33 9.42 10.53 11.64 12.77 

6mm 1.01 2.02 3.05 4.10 5.15 6.22 7.31 8.40 9.51 10.64 11.78 12.93 

7mm 1.01 2.03 3.06 4.12 5.18 6.26 7.36 8.47 9.61 10.75 11.92 13.10 

8mm 1.01 2.03 3.07 4.13 5.21 6.30 7.42 8.55 9.70 10.87 12.06 13.27 

9mm 1.01 2.04 3.08 4.15 5.24 6.34 7.47 8.62 9.79 10.99 12.21 13.45 

10mm 1.01 2.04 3.09 4.17 5.26 6.38 7.53 8.70 9.89 11.11 12.36 13.64 

11mm 1.01 2.04 3.10 4.18 5.29 6.42 7.58 8.77 9.99 11.24 12.51 13.82 

12mm 1.01 2.05 3.11 4.20 5.32 6.47 7.64 8.85 10.09 11.36 12.67 14.02 

Compensated Powers Table 

*0.25D Spherical Errors 

Conclusions on Vertex Distance 

 Minimal effect in low powers 

 0.03-0.05D in powers up to 3.00D 

 Adds 0.25D at 5.00D – but with 10mm of shift 

 Important around 7.00D or so for 0.25D change 

 

 Remember: 

 Each meridian gains or loses at a different rate 

 Must compensate each meridian separately 

 

 

 

Are POW Measurements Inconsequential? 

 No, they can be very important 

 Especially in higher powered Rxs 

 Even though most errors are low, combining them creates 

a more substantial total error 

 If you’re attempting to provide 0.01D accuracy, you have 

to compensate for all contributing errors 

 A well measured and compensated lens potentially 

provides the ultimate accuracy 
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Electronic Measuring 

 LensCrafters’ Accufit system 

 A completely new platform for selling and dispensing eyewear 

 Creating a paradigm shift 

 Electronic eyewear selection and information systems 

(EESIS) 

What’s Available? 

• ABS inc.  
– Smart Look  

– Smart Mirror 

– Smart Centration Basic 

– Smart Centration Diamond 

– Smart Centration xs 

– Tablet option 

• Carl Zeiss Vision 
– i-Terminal2 

– HOYA 
– Spectangle (iPad app) 

–  AIT 
– visuReal (iPad) 

 

– EyeDispense (iPad 2 app) 

– Essilor of America 
– Visioffice 

– Definity M’eye Fit   (Tablet) 

• Nikon 
• Capture-I (iPad) 
• Lens fitting only  

• Optikam Technology, Inc. 
– Optikam  

– Tablet option 

– Shamir 
– Spark (iPad) 

 

 

Taking Measurements Taking Measurements 

i.Terminal - CZV 

 Pupillary distance 

 

 

• PD – distance from pupil to pupil in mm 

 

i.Terminal - Centration 
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Thanks for attending! 

Ed De Gennaro 

Richmond, Virginia 

 

infocus@comcast.net 

(804) 314-5640 

 

mailto:infocus@comcast.net

