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Anatomic ClassificationAnatomic Classification

�� Short AC depth with short axial lengthShort AC depth with short axial length
•• NanophthalmosNanophthalmos (simple (simple microphthalmosmicrophthalmos))

•• ColobomatousColobomatous microphthalmosmicrophthalmos

•• Complex Complex microphthalmosmicrophthalmosComplex Complex microphthalmosmicrophthalmos

�� Short AC depth with normal axial lengthShort AC depth with normal axial length
•• Relative anterior Relative anterior microphthalmosmicrophthalmos

�� Normal AC depth with short axial lengthNormal AC depth with short axial length
•• Axial Axial hyperopiahyperopia



NanophthalmosNanophthalmos

Axial length less than 20.5 mmAxial length less than 20.5 mmAxial length less than 20.5 mmAxial length less than 20.5 mm



NanophthalmosNanophthalmos

(A)   Short axial length(A)   Short axial length

(B)   Small cornea(B)   Small cornea

(C)   Shallow AC(C)   Shallow AC

Marked iris convexityMarked iris convexityMarked iris convexityMarked iris convexity

(D)   Normal /Increased lens   (D)   Normal /Increased lens   
thicknessthickness

(E)   (E)   UvealUveal effusionseffusions

(F)   Thickened sclera(F)   Thickened sclera

Thickened choroidThickened choroid



Anatomic ClassificationAnatomic Classification

�� Short AC depth with short axial lengthShort AC depth with short axial length
•• NanophthalmosNanophthalmos (simple (simple microphthalmosmicrophthalmos))

•• ColobomatousColobomatous microphthalmosmicrophthalmos

•• Complex Complex microphthalmosmicrophthalmosComplex Complex microphthalmosmicrophthalmos

�� Short AC depth with normal axial lengthShort AC depth with normal axial length
•• Relative anterior Relative anterior microphthalmosmicrophthalmos

�� Normal AC depth with short axial lengthNormal AC depth with short axial length
•• Axial Axial hyperopiahyperopia



Short Short AC AC Depth / Normal Axial LengthDepth / Normal Axial Length
Relative Anterior Relative Anterior MicrophthalmosMicrophthalmos

�� More common than More common than nanophthalmosnanophthalmos

�� High incidence of NAG High incidence of NAG (like (like nanophthalmosnanophthalmos))High incidence of NAG High incidence of NAG (like (like nanophthalmosnanophthalmos))

�� High incidence of corneal High incidence of corneal guttataguttata and and 
pseudoexfoliationpseudoexfoliation

�� No No scleralscleral abnormalitiesabnormalities

�� No No uvealuveal effusionseffusions



Anatomic ClassificationAnatomic Classification

�� Short AC depth with short axial lengthShort AC depth with short axial length
•• NanophthalmosNanophthalmos (simple (simple microphthalmosmicrophthalmos))

•• ColobomatousColobomatous microphthalmosmicrophthalmos

•• Complex Complex microphthalmosmicrophthalmosComplex Complex microphthalmosmicrophthalmos

�� Short AC depth with normal axial lengthShort AC depth with normal axial length
•• Relative anterior Relative anterior microphthalmosmicrophthalmos

�� Normal AC depth with short axial lengthNormal AC depth with short axial length
•• Axial Axial hyperopiahyperopia



Normal AC / Short Axial LengthNormal AC / Short Axial Length
Axial Axial HyperopiaHyperopia

�� 83% of 83% of hyperopeshyperopes**

No complicationsNo complications�� No complicationsNo complications

�� High refractive errorsHigh refractive errors

�� IOL calculationsIOL calculations

* Holladay JR. AAO 1996.



Preoperative AssessmentPreoperative AssessmentPreoperative AssessmentPreoperative Assessment



Important to identify nanophthalmos
preoperatively due to the potential preoperatively due to the potential 

hazards of cataract surgery



NanophthalmosNanophthalmos
Control GlaucomaControl Glaucoma

�� Topical medicationsTopical medicationsTopical medicationsTopical medications

�� Laser Laser iridotomyiridotomy

�� Laser Laser gonioplastygonioplasty



NanophthalmosNanophthalmos
UvealUveal EffusionEffusion

�� Treat before or withTreat before or with

cataract surgerycataract surgerycataract surgerycataract surgery

�� 2 inferior 2 inferior sclerectomiessclerectomies
Triangular fullTriangular full--thicknessthickness



IOL AssessmentIOL AssessmentIOL AssessmentIOL Assessment



Axial Length DeterminationAxial Length Determination

�� Critical in short eyesCritical in short eyes

�� Minor error can lead to large Minor error can lead to large 
refractive errorrefractive error
Minor error can lead to large Minor error can lead to large 
refractive errorrefractive error

�� Immersion biometry Immersion biometry 

�� Optical biometryOptical biometry
Partial coherence Partial coherence 

interferometryinterferometry



Lens Power CalculationLens Power Calculation

�� Hoffer QHoffer Q

�� Holladay IIHolladay II



IOL ChoiceIOL Choice
Hyperopic EyesHyperopic Eyes

�� SShallow AC depthhallow AC depth
Lens Lens powers of 30 Dpowers of 30 D

�� Normal AC depthNormal AC depth
Lens powers of 40 Lens powers of 40 –– 50 D50 D

PolyspeudophakiaPolyspeudophakia (Piggyback)(Piggyback)



IOL ChoiceIOL Choice

�� Piggyback IOLs may be better than Piggyback IOLs may be better than 
large powered single IOLlarge powered single IOL

Less spherical aberrationLess spherical aberration



Piggyback IOLsPiggyback IOLs

First report of piggyback use by First report of piggyback use by First report of piggyback use by First report of piggyback use by 

GaytonGayton in a case of in a case of microphthalmosmicrophthalmos

Gayton JL, Sanders V. J Cataract Refract Surg 1993;19:776-7



Historical OverviewHistorical Overview
ComplicationsComplications

�� Both implants placed Both implants placed in in the capsular bagthe capsular bag
•• Intractable Intractable interlenticularinterlenticular membranesmembranes

•• Reduced visual acuityReduced visual acuity

Late hyperopic shiftLate hyperopic shift•• Late hyperopic shiftLate hyperopic shift

�� Current recommendationsCurrent recommendations
•• 1 IOL in bag / 1 IOL in sulcus1 IOL in bag / 1 IOL in sulcus

•• Simplifies possible IOL exchangeSimplifies possible IOL exchange



Piggyback IOL CalculationsPiggyback IOL CalculationsPiggyback IOL CalculationsPiggyback IOL Calculations



Piggyback IOL CalculationsPiggyback IOL Calculations

Easily calculated utilizing Easily calculated utilizing Easily calculated utilizing Easily calculated utilizing 

the Holladay IOL Consultantthe Holladay IOL Consultant

(R Formula)(R Formula)









Piggyback IOL CalculationsPiggyback IOL Calculations

No Holladay IOL ConsultantNo Holladay IOL Consultant



Piggyback IOLPiggyback IOL
Gills NomogramGills Nomogram

�� Underpowered Underpowered PseudophakePseudophake ((HyperopeHyperope))
1. Short Eye (<21mm):                   Power = (1.5 x SE) + 1          1. Short Eye (<21mm):                   Power = (1.5 x SE) + 1          

2. Average Eye (222. Average Eye (22--26mm):           Power = (1.4 x SE) + 1         26mm):           Power = (1.4 x SE) + 1         

3. Long Eye (>27mm):                   Power = (1.3 x SE) + 13. Long Eye (>27mm):                   Power = (1.3 x SE) + 13. Long Eye (>27mm):                   Power = (1.3 x SE) + 13. Long Eye (>27mm):                   Power = (1.3 x SE) + 1

�� Overpowered Overpowered PseudophakePseudophake ((MyopeMyope))
1. Short Eye (<21mm):         1. Short Eye (<21mm):         Power Power = (1.5 x SE) = (1.5 x SE) -- 1          1          

2. Average Eye (222. Average Eye (22--26mm):           Power = (1.4 x SE) 26mm):           Power = (1.4 x SE) -- 1          1          

3. Long Eye (>27mm):                   Power = (1.3 x SE) 3. Long Eye (>27mm):                   Power = (1.3 x SE) -- 11



Piggyback IOLPiggyback IOL
NichaminNichamin NomogramNomogram

Sulcus Sulcus IOL : IOL : AQ2010VAQ2010VSulcus Sulcus IOL : IOL : AQ2010VAQ2010V

Plus power  =    1:1.5  Plus power  =    1:1.5  (+5 D (+5 D SE = SE = +7.5 D +7.5 D IOL)IOL)



Piggyback IOLPiggyback IOL
Brown’s Refractive ReasoningBrown’s Refractive Reasoning

0.50 D IOL power = 0.37 D at 0.50 D IOL power = 0.37 D at spectacle spectacle plane plane 



Piggyback IOL ChoicesPiggyback IOL ChoicesPiggyback IOL ChoicesPiggyback IOL Choices



AMO SensarAMO Sensar

�� AcrylicAcrylic

�� 6.0 mm optic6.0 mm optic

13.0 mm overall length13.0 mm overall length�� 13.0 mm overall length13.0 mm overall length

�� OptiEdge (rounded front)OptiEdge (rounded front)
↓↓ Pigment dispersionPigment dispersion

�� --10.0 to +30.0 (half10.0 to +30.0 (half--diopter steps)diopter steps)



StaarStaar AQ AQ 20102010
Thin Optic EdgesThin Optic Edges

�� SiliconeSilicone

�� 6.3 6.3 mm optic    mm optic    ( larger optic =  ( larger optic =  ↓↓ iris capture )iris capture )�� 6.3 6.3 mm optic    mm optic    ( larger optic =  ( larger optic =  ↓↓ iris capture )iris capture )

�� AQ2010AQ2010
•• 13.5 mm length13.5 mm length

•• +5 to +9 D (whole D steps)+5 to +9 D (whole D steps)

•• +9.5 to 30 D (half  D steps+9.5 to 30 D (half  D steps))



RaynorRaynor SulcoflexSulcoflex

�� Designed Designed for sulcus for sulcus 
placementplacement

�� Hydrophilic acrylicHydrophilic acrylic
�� AberrationAberration--neutralneutral�� AberrationAberration--neutralneutral

6.5 6.5 mm aspheric opticmm aspheric optic
�� Posterior concavePosterior concave

surface surface avoids physical contact between IOLsavoids physical contact between IOLs
�� Undulating Undulating hapticshaptics with posterior 10with posterior 10°°

angulationangulation
•• Reduced risk of Pigment Dispersion SyndromeReduced risk of Pigment Dispersion Syndrome
•• Rotational Rotational stabilitystability



Raynor SulcoflexRaynor Sulcoflex

Sulcoflex® MultifocalSulcoflex® Toric





Surgical TechniqueSurgical TechniqueSurgical TechniqueSurgical Technique



AnesthesiaAnesthesia

�� Topical and Topical and intracameralintracameral

�� Local blocks may Local blocks may �� Local blocks may Local blocks may 
increase posterior increase posterior 
pressure and vortex vein pressure and vortex vein 
congestioncongestion



TechniqueTechnique

�� 20% 20% MannitolMannitol (2 ml/kg) (2 ml/kg) for IOP >25 mmHgfor IOP >25 mmHg

�� Temporal clear corneal incisions Temporal clear corneal incisions 

Bimanual incisions best in small corneasBimanual incisions best in small corneas�� Bimanual incisions best in small corneasBimanual incisions best in small corneas

�� Avoid Avoid hypotonyhypotony

�� Dispersive OVDDispersive OVD

�� MicroincisionMicroincision capsulorhexiscapsulorhexis



TechniqueTechnique

�� Limited pars Limited pars planaplana vitrectomyvitrectomy may be neededmay be needed



TechniqueTechnique



TechniqueTechnique

Be aware of short or nonBe aware of short or non--existent pars existent pars planaplana
in true in true nanophthalmosnanophthalmos



TechniqueTechnique

�� Risk of PC rupture increasedRisk of PC rupture increased
•• Posterior pressurePosterior pressure

•• Weakened Weakened zonuleszonules

Floppy capsulesFloppy capsules•• Floppy capsulesFloppy capsules

•• Thin capsulesThin capsules

�� Abort or delay surgery for Abort or delay surgery for ssudden udden uvealuveal
effusion or hemorrhageeffusion or hemorrhage

�� Suture wound to prevent Suture wound to prevent hypotonyhypotony



Final CommentsFinal CommentsFinal CommentsFinal Comments



Cataract in the Small EyeCataract in the Small Eye

�� Most cases will be routineMost cases will be routine

�� Distinguish Distinguish nanophthalmosnanophthalmos from relative from relative 
anterior anterior microphthalmosmicrophthalmos and axial and axial 
hyperopiahyperopiahyperopiahyperopia

�� Hoffer Q or Holladay II Hoffer Q or Holladay II 

�� Piggyback IOLs for   > 34 DPiggyback IOLs for   > 34 D

�� Maintain adequate intraoperative IOPMaintain adequate intraoperative IOP

�� Consider PPV for extremely shallow AC Consider PPV for extremely shallow AC 



ObrigadoObrigadoObrigadoObrigado


