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” Dimmi, voi pure pregate

No, mia madre
prima di mangiare?

cucina bene!
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del cervelli e :
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un motivo cli
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Nun ce sta nient a fa'...




INDICAZIONI
delllEsame ecografico

Globo Orbita

SRV
e
%!
A [ =
et
3 \d CORSO AVANZATO
DIAGNOSTICO.CHIRURGICO
DISEMEIOTICA STRUMENTALE



Globo

Indicazioni assolute Indicazioni relative

Opacita dei mezzi diottrici associata a :

-Inflammazione Cataratta senza altri sintomi

-Dolore Miosi
-Ipertono Tumori del segmento anteriore
-Traumi

-Deficit proiezioni luminose

Tumori segmento posteriore
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Distacco di retina
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INDICAZIONI
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Qualsiasi segno o sintomo
che suggerisca la possibilita
di una lesione orbitaria
Sospetta ipertensione
endocranica
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PATOLOGIE MUSCOLARI
Graves Miosite

Right Medial Rectus Muscle

MIERSURING
POLNTS] s ZONE

ORBIT  T=67.0dE
11289 0S RM [ %
FER/25/91 Vel,=1550n/s
Dist=4.62 mm
] ot

} mf Hl
h 1" H
Il

L |
|
v

V

u __-( ") ‘ ,
h '\ -'.'. ~ "-"._‘. y | |
¢ e o~ 1 BRI
: & 1999 = i \_} | 'o‘l‘d‘u.u.__




5 ‘$? -

a Mer TS

TUMORI

ORBIT REIT  &=64.0dE




Ipertensione endocranica
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CALCOLO DELLAIOL

MISURAZIONE DELLA LUNGHEZZA
ASSIALE (0.1 mm= 0.25 D)

MISURAZIONE DEL POTERE CORNEALE
(0.1 mm = 0.50 D)

Formule



MISURAZIONE DELLA LUNGHEZZA ASSIALE

‘Biometria Ottica

Ecografia

Tecnic to

Tecnica ad immmersione
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Fedorov SN, Kolinko Al, Kolinko Al: A method of
calculating the optical power of the intraocular
lens (1967) Vestnik Oftalmologii, 80 (4), pp. 27-31.



CLASSIFICAZIONE

Generazione: Binkorst, SRK

| Generazione: SRK ||

Il Generazione: Holladay1, Hoffer Q, SRK/T
IV Generazione: Holladay 2 e Haigis

V? Barrett Universal ll,

Ray tracing ?

Intelligenza artificiale?




GUEST EDITORIAL

Pursuing perfection in intraocular lens
calculations: . Logical approach for
classifying IOL calculation formulas

:::::

Storici, basati sulla rifrazione
Formule di regressione
Formule di vergenza
Intelligenza artificiale

Ray Tracing

Douglas D. Koch, MD
Warren Hill, MD

Adi Abulafia, MD

Li Wang, MD, PhD



Comparison of intraocular lens
computations using a neural network
versus the Holladay formula

Gerald P Clarke, MD, Jeanne Burmeister, RN

ABSTRACT

Purpose: To compare the accuracy of intraocular lens (I0L) calculations using
Holladay personalized calculations and a new method of frained neural networks.

Setting: A private ophthalmic practice,

Methods: We developed and trained a neural network to predict 10L powers using a
personalized Holladay program and clinical data from 200 consacutive cases of
one surgeon’s resulls with one 10L. Clinical data included preoparative axial
length, both keratometry values, anterior chamber deqth, and heman lens thick-
ness. The newral network was trained (o produce the actwal postoparative
refractive error, and the Holladay surgecn factor was continuously rafined using the
sama results. After the natwork was successfully trained against the clinical data,
it waz used o compute 10U power in a double-masked study. Minaty-fve patients
were randomized betwaen the Holladay personalized caloulation and the neural
natwark compuiation. There were no significant differences in ages or preaperative
refractive errors batweean tha two groups, Menfdest refractions were obtained
during the maskad period al least 6 waeks after surgery,

Results: Mean postoperative errar from pradicted refraction was +0.271 diopters (D)
for the neural nebwark gmup and D 217 D for the H':lllﬂdﬂ'y' parsnnm gn:uup Mean

and 4+0.93 D for tha Hnlladag Esnnal grqu There was a mgnrfn::ant dlr'feren-:e in
postoperative refractive errors and mean aosolute eror between the two groups

(F = 022, nonparamatric Mann-Whitney tast). An error of less than £0.75 D was
attainad by 72.5% of the neural network group and 50.0% of the Holladay group.

Conclusions: The neural network prediction formula can emprove 1OL imglantation
calculations by tightening the variance of errors. J Cafaract Rafract Surg 1997,
23:1585-1589

The neural network was trained using the follow-
ing clinical input variables: preoperative axial length,
first keratometry value, second keratometry value, cata-

ract lens thickness measured by ultrasound, and ante-
rior chamber depth measured by ultrasound.



Ray tracing for intraocular lens calculation

Paul-Rolf Preussner, MD), Jochen Wahl, MD, Hedro Lahdo, MD, Burkhard Dick, MD,
Oliver Findl, MD

Purpose: To improve accuracy in intraocular lens (I0OL) calculations and clarify the
effect of various errors.

Sefting: University eye hospitals, Mainz, Germany, and Vienna, Austria.

Methods: A numerical ray-tracing calculation has been developed for the pseu-
dophakic eye. Individual rays are calculated and then undergo refractions on all
surfaces of the I0OL and cormea. The calculations do not use approximations; ie,
the refractions are calculated exactly using Snell’s law. Rays can be calculated
for any distance from the optical axis and for other parameter variations. The ef-
fects of aspheric surfaces can also be investigated. Instead of IOL powers, manu-
facturers’ I0L data (radii, refractive index, thickness) are used in the calculations
for different IOL types. The resulting optical quality is visualized by using Landolt
rings superimposed on the grid of retinal receptors.

Results: Intraocular lens design, corneal asphericity, and specific spherical aber-

ration influence the visual quality of the pseudophakic eye significantly. The IOL . . .
refractive power is an ambiguous parameter that cannot characterize the visual C ConStant- NEW conc ept for ray naCIHg-aSSIStEd
outcome sufficiently accurately for an IOL implanted at a given position. The ef- . .

fects can be calculated only in numerical ray tracing, not in Gaussian optics. The Il‘ll'ra() Culal‘ IenS power Calculatlon

accuracy of numerical ray tracing is independent of axial length. Therefore, very
long or very short eyes gain the most from the higher accuracy of this approach.

For average-size eyes, however, the results are the same as with SRK Thomas Olsen, MD), PhDD, Peter Hoffmann, MD

calculations.

Conclusion: Calculations in Gaussian optics should be replaced by state-of-the-

art numerical methods, which can be run on any standard personal computer. PURPOSE: Toevaluate the accuracy of the C constant for ray racing-assisted intraocular lens {10L)
J Cataract Refract Surg 2002; 28:1412-14719 © 2002 ASCRS and ESCRS power calculation.

DESIGN: Case series.

L I nd N ) ) -
piedatacol Dk 5°mp SETTING: Public university hospital and private clinic.

7
," /’<\ METHODS: Preoperatively, all intraocular distances were measured using laser biometry. Various
4 N 10L designs were studied; powers ranged from —5.0 diopters (D) to +38.0D. The |0L power calcu-
s N lation was performed with the Olsen formula using the C constant and compared with the Haigis,
,’ ‘\ Hoffer Q, Holladay 1, and the SRE/T formulas on optimized datasets. Outcome measures were
I R the error of the prediction, expressed as the arithmetic error, and the absolute error between the

@)
1

observed refraction and the predicted refraction.

RESULTS: Two thousand forty-three cases from the 2 centers were studied. No significant
differences were found between the Haigis, Hoffer Q, Holladay 1, and SBK/T formulas with the
exception of the SRKT formula, which performed better than the other thin-lens formulas in
eyes with an axial length (AL) greater than 27.0 mm (P<.01). Compared with the SRK/T formula,
the Olsen formula showed an improvement of 15% and 14% in the mean absolute error and a
39% and 85% reduction in the number of large errors (>1.0 D) for the 2 series, respectively
N e (P<.0001). Contrary to the Olsen formula, all thin-lens formulas showed a significant bias in

~ td

Semm terms of the AL, keratometry reading, and anterior segment length { P<.0001).
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CONCLUSION: The G constant is a promising concept for ray tracing-assisted I0L power
(ACD, + Tior/2 — ACDy. ) /LT, calculation.
Financial Disclosure: Dr. Olsen is a shareholder of I0L Innovations Aps, manufacturer of the Pha-

cooptics 10L calculation software. Dr. Hoffmann has no financial or proprietary interest in any
material or method mentioned.

J Cataract Refract Surg 2014; 40:764-773 © 2014 ASCRS and ESCRS
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ARTICLE

Intraocular lens power calculations

®

in short eyes using 7 formulas

Sabite E. Gokce, MD, John H. Zeiter, MS, Miitchell P. Weikert, MD, Dﬂu_g'fns D, Koch, MD,
Warren Hill, MDDy, Li Wang MD, PhD

Purpose: To imvesticata the accuracy of 7 intraoculbr lans (0L
calculation formulas in predicting refractive cutcomea in ayas with
andial langths (AL) equal toor kess than 22 0 mm and toevaluate fac-
tors contributing to pradiction amors.

Setting: Gullan Bya Insfitute, Baybr Colage of Madicing, Houston,
Taxas, and privata practics, Masa, Ardaona, LISA

Design: Aatrospactie cas sanes.

Methods: Bghty-siceyves of 67 patantswena inclided. Savan 0L
calculaton tormulas wers avaluatad Bamatl Unnearsal 1, Haces, Hill-
REF, Hofter Q, Holladay 1, Holladay 2, and Okean. The retractie
pradichion amor was calcubBed as the diferance batwaan tha
postoperatie refaction and the refraction predicted by each
fomula. The mean refactive pradiction amor and  median
abesoiuba amor wara alsd cabbulatad.

Results: Tha Hoffer Qand Holladay 2 farmulas producad myopc
rafactiva prediction amors of —0.22 diopter D) and —0.23 D,
ragoactivaly, and the Olsan formula producad a hypanops rakrac-
tive pradiction amor of +0.27 D @l P < .05). Without adjustmant
of the maan refractive pradiction amors to 2era, tha only differance
batwean formulas was that Hill-ABF had a statistically sigrificanthy
smaker medan abschta emor than Hofler O (P < .05). With
adjustment of tha maan refractive pradiction amors to zeno, there
wara no statebically spnificant difarancas in tha madan abscua
armors batwean tha 7 lommuls (P = 076).

Conclusions: The Holfer O and Halladay 2 formulas produced
shightly myopic refractive prediction emors, and the Olsen formulb
produced hyparopic rafractie pradiction ermars. Whan the maan

found batwean the T fonmulas,

numac alrakaclive pradichion amos was adjustad 1o 2and, No states-
tically sgnificant difrances in the meadian absdlute amor werg

J Catamct Refad Sung 3017, 43:802-307 @ 2017 ASCRS and ESCRS



FORMULE

Formula choice: Hoffer Q, Holladay 1, or SRK/T
and refractive outcomes in 8108 eyes after cataract
surgery with biometry by partial coherence
interferometry
Petros Aristodemow, FRCOphth, Mathaniel E. Knox Catwrght, MECOphth,

John M. Sparrow, DFhil, FRCOphth, Robert L. ]'-:l||||:-l.-:l||: FRCOpghth

J Cataract Refract Spg 200 1 378371 @ 2000 ASCRS and ESCRS

AL < 21mm: Hoffer Q

AL 21-21,49 mm: Hoffer Q-Holladay 1
AL 21,5 -26,99: SRK T- Holladay 1
AL> 27 mm:SRKT
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