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Phaco in short eyes can be a big 
problem



What is your definition of a short 

eye ??



Do you depend on the preoperative 
refraction and glasses ?

+5 D           +7 D        +10 D        +16 D



Do you depend on the biometry?
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Do you depend on the biometry?



Anatomic Classification

• Short AC depth with short axial length

      - Nanophthalmos (simple microphthalmos)

      - Colobomatous  microphthalmos

      - Complex  microphthalmos

 Short AC depth with normal axial length

       - Relative  anterior  microphthalmos

Normal AC depth with short axial length

       - Axial hyperopia



Nanophthalmos

  

     Axial length less than 20.5 mm (average 17.0 mm)

     

     Average refraction   + 13.5  D

     

     Associated with PXF and glaucoma



Nanophthalmos

A- Short axial length

B- Small cornea

C- Shallow AC

     marked iris convexity

D- Normal / Increased lens thickness

E- Uveal effusions

F- Thickened sclera

     Thickened choroid



Relative Anterior Microphthalmos
Short AC depth / Normal Axial Length

• More common than nanophthalmos

• High incidence of narrow angle glaucoma

• High incidence of cornea guttata and 
pseudoexfoliation

• No scleral abnormalities

• No uveal effusions



Axial Hyperopia
Normal AC / Short Axial Length

• Most hyperopes are in this category (83%)

• High hyperopia

• No complications



Preoperatively

It is important to categorize the high 
hypermetropic patient in one of the three 

groups



The Challenge:
 

The 

Nanophthalmic  

eye



Biometry
• A real challenge

• Optical biometry or Immersion biometry

• Any minor error in axial length determination will 
lead to large refractive error



Biometry in Short eyes
A unique challenge

-Only 60% to 71% fall within 0.5 diopter of the refractive target post-operatively.¹
-one major error source is physical optics. The higher IOL power and smaller 
lens-retina distance amplify refractive sensitivity to an ELP as much as 5-fold.²
-The shape factor of IOLs is an increasingly significant and non uniform source 
of error at higher IOL powers. ³

1- Luo etal. Opthalmol 2022;42:1939-1956

2-Olsen T. Acta OpthalmolScand 2007;85:472-485

3-Farsa Koglu etal .Optica publishing 2014;928-902. 2024



Biometry in Short eyes
A unique challenge

The Solution

Use SOS devices
 AI enabled formulas



Biometry can be surprising



Biometry (IOL Master)

• Axl         16.81            16.6

• ACD         3.18            3.21

• Ker
•            k1 50.15              k1 49.56 

•            k2 50.30              k2 50.75



Results of IOL Master

Lt Rt

Aqua 
Sense

Corneal
Aqua 
Sense

Corneal

+47 +56.5 +45.5 +54 Haigis

+60 +60 +48 +57.5 Hoffer Q

+31 +37.5 +34 +37 SRK II



What type of IOL would you 
use in such a case ?



Polypseudophakia
Piggyback IOLs

The implantation of 2 or more posterior chamber IOLs 
was introduced by Gayton and Sanders in 1993



Piggyback IOLs
What material for the IOL

PMMA

Silicone 

Acrylic 

Hybrid 
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https://www.google.com.eg/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiErYWb6e3MAhUHrxoKHfPEBxwQjRwIBw&url=https://www.researchgate.net/figure/46819638_fig3_Figure-3-Top-hybrid-multifocal-intraocular-lens-AcriLISA-haptics-model-376D-left&bvm=bv.122448493,d.d24&psig=AFQjCNEZXbZdeadzm_RMng7nqZsNkPA2lg&ust=1464011216324105
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IOL material
• One acrylic in the bag + silicone in the sulcus

• Avoid the acrylic – acrylic surface interaction

• Keeping the most biocompatible against the 
capsule

• The three piece IOL anteriorly in the sulcus



Preferred site for implantation?

  

    - 2 in the bag

  

    - bag / sulcus

  

    - 2 in the sulcus

Piggyback IOLs



Prevention of ILO

1. Careful cortical cleanup removing most equatorial 
cells.

2. Performing a CCC larger than the IOL optic.

3. One IOL in the bag and the other in the sulcus.



In spite of the very best 
techniques, inaccuracies may 

still occur

Biometry

http://www.google.com.eg/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjqssKn7e3MAhVBXRoKHXTRAcQQjRwIBw&url=http://www.medicalexpo.com/prod/nidek/product-70665-616125.html&bvm=bv.122448493,d.d24&psig=AFQjCNEkyraxfz1vrQHUcYEIu7Im0xN6Sw&ust=1464012362904328


Femto rhexis

Alaa Elzawawi









Thank You
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