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Ectatatic Changes

When the cornea becomes ectatic, the “first surface to
go” is the posterior surface.

Early elevations may occur posteriorly with NO change
in the front surface elevation or curvature.

Pachymetry changes can occur in the same location;

Anterior corneal elevation/curvature changes can
occur at the same location as well (albeit later).
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Posterior Changes

 Posterior corneal changes are the most difficult
to validate with current technology

— Placidos can’t do it

— Tomographers CAN do it but with questionable
accuracy

Ming Wang, MD,PhD




Posterior corneal changes occur
than any anterior changes
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Current and topo technologies

Placido disk (e.g., Humphrey);
Scanning slit (e.g., Orbscan);
3-D topo (e.g., AstraMax);

Ultrasound (e.g., Artemis);

Topo-wavefront combined

Tracey, OPD, Orbscan-Zyopitix, Meil-80/CRS
Master, Allegro analyzer/topolyzer T-CAT,
Waveprint/Humphrey;

Anterior segment OCT.
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vs. elevation maps

Curvature (D) map Elevation (um) map
( data, accurate) ( from curvature,
not as accurate)

Ming Wang, MD,PhD




Pentacam
elevation map
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Pentacam
posterior elevation
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Pentacam

pachymetry

OCULUS - PENTACAM
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Pentacam Vs. Orbscan OD
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Pentacam vs. Orbscan 0OS
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Theodor Scheimpflug, 1888

. Austrian, invented a
photographic
apparatus in 1904, for
military for accurate

(e.g.,
architectural

documentation

of sekyscaprer facades);
2.1970, Prof Hockwin,

Germany, a cataract

researcher, adapted

Scheimpflug for

of anterior
segment of the eye.
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Scheimpflug Rule

In conventional cameras, object (film)
plane, lens plane and subject plane
are parallel to each other;

In Scheimpflug cameras, these

planes are but intersect in
a straight line. When film plane and
subject plane intersect forming a 90-
degree angle, halved by the lens
plane, a 1:1 image to subject ratio is
achieved;

Advantage of Scheimpflug: images

along the optical of the eye can
be assessed*.

* Harold Merklinger: Scheimpflug’s patent. Photo
Techniques, Nov/Dec, 1996.

SCHEIMPFLUG
RULE

!/ LENS PLANE
ja

o OB

~ SCHEIMPFLUG LINE
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Scheimpflug image
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Scheimpflug vs Orbscan vs placido

projector
reflex

fixation
reflex

rotating slit over scanning slit:
1. Angle between image and camera is always 90 degree
(maximal cross sectional area spread __ — high );
2. Common reference point hinged in the middle (

This is absent in scanning slit). It is particularly i mportant
for (since it has less intense illumination

than anterior surface to begin with (hence lower s/  n ratio);
Disadvantage: curvature is derived data (less accurate).
Orbscan compensated this by adding a placido (curvature)
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vs derived data

» Elevation to curvature: first derivative (loss of
initial absolute height/position infor);

» Curvature fo elevation: integration

(generating an arbitrary constant (height))

Ming Wang, MD,PhD




Primary vs. derived data

directly measured by the dewce
more ,e.g.. i

Curvature data in pIaC|do disc systems (Humphrey);
Elevation data in scanning slit systems (Pentacam);

Secondary data: derived from primary data, iéss
accurate, e.g., the reverse of the above, e.g.:

Elevational data from Humphrey;
Curvature (D) data scanning slit system such as Pentacam.
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Questionable Cases: FFKC?
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» When pathology on the posterior, anterior
elevation, and pachymetry or curvature map

, this Is called a “ i
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Case I: Patient with moderate PMD

In this case, the curvature map is
characteristic of early PMD OU.
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Will you do keratorefractive
procedure?
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Case I: Will you do keratorefractive
procedure?
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Pentacame detection of FFKC
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Case II: Will you do
keratorefractive procedure?
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Case lI: will you do keratorefractive
procedure?

0.005 mm C’oilbirwstebsir i Elevation BFS ] ; Elevation BFS z 0.005 mm Color Steps‘
Antenor : et 7.90mm/42.7D 6.72mm/50.2D g e POSterIOr}
” Float

0.075

+ 2-point touch? |EEEEETEES [ — W\E

Mean Pwr
Astig Pwr

Mean Pwr
Astig Pwr

White-to-White [mm] : 11.9

Pupil Diameter [mm] :

Thinnest : 536 um @ ( -0.1, -0.7 )
ACD (Endo): 3.38 mm

Kappa : 6.08° @ 217.51°

Kappa Intercept : -0.74, -0.41

oD

300 240

= , Thickness
0.5 D Color Steps Axial Power ? 707.92 ?chymetry 20 mic Color Steps

Ming Wang, MD,PhD




Case llI: Will you do
keratorefractive procedure?
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Case II: Will you do
keratorefractive procedure?
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Will you enhance? Is it myopic regression or gross
anterior movement of the whole (front and back) cornea?
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The other eye, will you do
keratorefractive procedure?
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Will you do keratorefractive
procedure?
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Will you do keratorefractive
procedure?

mckeller, carl
ORBSCAN  wir'c
OD - 10/18/00, 1:39:54 PM
[1.0 D Color Steps tigmatic Power
Keratometric . N PP
Sph Pow: 4522 D
CylPow: 723D
Meridian:  0°
Radius: 0.0mm i 0.0 mm

“Elevation BFS
0.041 mm
0°

mckeller, carl
009287392
10/18/00 1:39:54 PM
Screening for LASIK

Sim K's: A

4
3.0 MM Zone: Ir
Mean Pwr 46.
Astig Pwr 2

5.0 MM
Mean Pwr
Astig Pwr

White-to-White : 11.8 mm

Pupil Diameter : 3.2 mm
Thinnest : 512 um @ (-1.3,-0.9)
ACD (Endo.): 3.46 mm

Kappa : 9.76° @ 189.97°

Kappa Intercept : -0.70, -0.12

OD

V3.00E

Power: 51.16 D i 565 mic
x 5 A Meridian:  0° 0°
Anterior : ‘ Radus:  00mm  Radius:

Color Steps

0.0 mm
Axial Power

120 ..

Ming Wang, MD
Vanderbilt Eye Clinic

0.005 mm Color Steps]|
Posterior

. |
Thickness|
720 mic Color Steps|
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Would you also have done keratorefractive procedure
also? Resistent to H-L treatment. Why?
existing posterior decentered apex!!!

0.005mm Color Steps 3 ¥ ® Elevation BFS
t d ;5 B0

Anterior 0 oz 0D

Kay Morrison

* 11/16/1998 15:41.36
HYPEROPIA/ASTIGMATIS
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0015mm
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Anterior e T [ Som ~ | ~ ‘. e, 0omm

After +4 D H-L Regressed to +3, after enh  Again reg to +2, after enh

s
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Will you do keratorefractive procedure?
Posterior changes are than
anterior.

0005 mm Caolor Steps T Elevation BFS Elevation BFS 0005 mm Color Bleps
B T Lt
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Ming Wang, MD,PhD




Keratoconus Screening OD

Cameal Thickness
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EO0
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Mean comeal thickness values on rings concentrically ta the thinnest location

Diameter
10 mm

Diameter
10 mm

Date of Birth:
Exam Date,
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No red flags

Dia 3'mm
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Kratoconus Screenin S

Mean comeal thickness walues on ings concentically ta the thinnest location

Commeal Thickness Diarneter

10 mm
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Summary

Matching of locations of anterior and posterior
elevation / corneal thickness / and anterior
curvature

Ming Wang, MD,PhD




