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Technical characteristics Technical characteristics of the UBM of the UBM 

•• 50 50 MHzMHz: : frequencyfrequency
•• 5 mm: 5 mm: focus focus of the of the us beamus beam
•• 50 50 micronsmicrons: : axial resolutionaxial resolution
•• 50 50 micronsmicrons: : lateral resolutionlateral resolution
•• 5 mm: 5 mm: exploration depthexploration depth
•• Linear scanning Linear scanning modemode



Qualitative Qualitative evaluationevaluation
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AnteriorAnterior segmentsegment anatomyanatomy in vivoin vivo
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Quantitative Quantitative UBM UBM parameters parameters (1)(1)

TrabecTrabec..--ciliaryciliary procproc. . distancedistance: TCPD: TCPD

Sulcus ciliarisSulcus ciliaris: ICPD: ICPD
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IrisIris--lenslens contact: ILCDcontact: ILCD
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Anterior chamber depthAnterior chamber depth: ACD: ACD
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Quantitative Quantitative UBM UBM parameters parameters (2)(2)

Anterior chamberAnterior chamber angle: ACA (angle: ACA (ßß 1)1)

Angle Angle opening distanceopening distance: AOD 250 : AOD 250 
and AOD 500and AOD 500

IrisIris--lenslens angle: ILA (angle: ILA (ßß 2)2)

ScleralScleral--iris angle: SIA (iris angle: SIA (ßß 3)3)

ScleralScleral--cilcil..procproc. angle: SCPA (. angle: SCPA (ßß 4)4)

IrisIris--cilcil..procproc.angle: ICPA.angle: ICPA
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CoefficientsCoefficients of of variationvariation (%)(%)

Tello Tello etet al. (1994) al. (1994) Marchini etMarchini et al. (1997)al. (1997)

ACDACD 0.3 0.3 -- 0.50.5 1.41.4
ACAACA 4.5 4.5 -- 11.111.1 12.412.4
TCPDTCPD 1.8 1.8 -- 4.74.7 5.95.9
AOD 500AOD 500 5.1 5.1 -- 9.29.2 8.08.0
ID 1ID 1 3.7 3.7 -- 8.38.3 10.510.5
ICPDICPD 3.7 3.7 -- 6.76.7 15.615.6
IZDIZD 2.6 2.6 -- 7.17.1 6.66.6
ILCDILCD 2.9 2.9 -- 3.33.3 14.214.2
SCPASCPA not reportednot reported 8.68.6
SIASIA not reportednot reported 7.57.5



Reliability Reliability of the of the measurementsmeasurements

Same observerSame observer, , same imagesame image GoodGood--ExcellentExcellent

Different observersDifferent observers, , same imagesame image SufficientSufficient

Same observerSame observer, , different imagesdifferent images GoodGood--SufficientSufficient

Different observersDifferent observers, , different images  different images  UnacceptableUnacceptable

AgreementAgreement

MarchiniMarchini G. G. etet al., al., Docum OphthalmolDocum Ophthalmol 19971997



UBM and UBM and secondarysecondary
glaucomasglaucomas

• Angle closure glaucomas
• Malignant glaucoma
• Traumatic glaucoma
• Pigment Dispersion Syndrome



Normal Normal angleangle



Acute PACG (Acute PACG (pupillarypupillary block) block) 



Effect Effect of of YagYag--laser laser iridotomyiridotomy

Pre Post



Plateau iris ACGPlateau iris ACG



Glaucoma maligno Glaucoma maligno fachicofachico
Fattori anatomici Fattori anatomici predisponentipredisponenti

•• Occhi piccoli Occhi piccoli (ipermetropi elevati, (ipermetropi elevati, nanoftalminanoftalmi))

•• Cristallini grandi e Cristallini grandi e piupiu’’ curvicurvi

•• Processi ciliari Processi ciliari anteriorizzati anteriorizzati e ruotati e ruotati 
anteriormenteanteriormente



Riduzione di

• Diametro dell’anello ciliare interno
• Spazio cilio-lenticolare
• Profondità della camera posteriore



Nanoftalmo



Glaucoma maligno Glaucoma maligno fachicofachico



Glaucoma maligno Glaucoma maligno pseudofachicopseudofachico



Glaucoma maligno Glaucoma maligno pseudofachicopseudofachico

PrePre--YAGYAG PostPost--YAGYAG



Terapia



GCA da lussazione anteriore della IOL



Glaucoma secondario a effusione Glaucoma secondario a effusione uvealeuveale



GCA secondario aGCA secondario a seclusioneseclusione
pupillare (pupillare (uveiteuveite))



GCA secondario a neoplasiaGCA secondario a neoplasia



Trauma perforante Trauma perforante 
con c.e. in C.A.con c.e. in C.A. Danno diretto Danno diretto 

angolareangolare

Contusione con Contusione con 
recessione angolarerecessione angolare

Contusione Contusione 
con lacerazione con lacerazione 
angolare e ciliareangolare e ciliare

Glaucoma postGlaucoma post--traumaticotraumatico



Pathogenesis Pathogenesis of PDSof PDS

•• The The relelaserelelase of of pigment granules is pigment granules is due due to to the the 
mechanical rubbing between mechanical rubbing between the concave the concave posterior   posterior   
iris iris surface surface and the and the anterior zonular packetsanterior zonular packets. . 

((CampbellCampbell’’s theorys theory, 1979), 1979)

•• UBM UBM studies confirmstudies confirm the the CampbellCampbell’’ss theorytheory and show and show 
that that the concave the concave profile profile of the iris of the iris is determined by is determined by the the 
inverse inverse pupillary pupillary block. block. 

((Liebmann etLiebmann et al., al., OphthalmologyOphthalmology 1995)  1995)  
((Pavlin etPavlin et al., al., Ophthalmic Surg LasersOphthalmic Surg Lasers 1996)1996)



UBMUBM characteristicscharacteristics of of PDSPDS

•• Concave Concave peripheral peripheral irisiris
•• IrisIris--zonule zonule contactcontact
•• IrisIris--lens lens contactcontact
•• PossiblePossible irisiris--ciliary processciliary process

contact contact 



Inverse Inverse pupillary pupillary blockblock

•• The The gradientgradient of of pressurepressure fromfrom AC AC toto
PC PC pushespushes backwardsbackwards the the peripheral peripheral 
iris.iris.

•• ThisThis isis possiblepossible whenwhen aqueousaqueous isis
suddenlysuddenly pushedpushed and and trapedtraped in the AC. in the AC. 
The iris The iris isis pushedpushed againstagainst the the lenslens
determiningdetermining a valve a valve mechanismmechanism..

•• The valve The valve mechanism mechanism maintainsmaintains the the 
gradientgradient of of pressurepressure betweenbetween AC and AC and 
PCPC



BlinkingBlinking maymay induce inverse induce inverse pupillary pupillary blockblock

DuringDuring UBM UBM examination examination the the eyelid blinkingeyelid blinking is stopped is stopped 
and after few and after few minutes minutes the the change change in iris in iris profileprofile isis detectabledetectable..

((LiebmannLiebmann, Tello,1995), Tello,1995)



Accommodation Accommodation in in youngyoung phakic subjects phakic subjects 



Accommodation mayAccommodation may induce inverse induce inverse 
pupillarypupillary blockblock

RelaxedRelaxed ActiveActive

((PavlinPavlin, 1996 , 1996 –– MarchiniMarchini,1998),1998)



PathogenesisPathogenesis of of pigmentary pigmentary glaucomaglaucoma

•• The The depositiondeposition of of pigmentpigment maymay obstructobstruct the the intertrabecular intertrabecular 
spacesspaces and cause a and cause a twotwo--stages trabecular meshwork stages trabecular meshwork (TM) (TM) 
damagedamage..

•• The first The first isis reversiblereversible and the TM and the TM maymay undergoundergo selfself--repairrepair. . 

•• When When TM TM sclerosis sclerosis and and collapse occur an irreversible collapse occur an irreversible 
stage stage is reached is reached and the and the prognosis prognosis of PG of PG is unrelated to is unrelated to 
the the continued pigment dispersioncontinued pigment dispersion

((RichardsonRichardson’’s theorys theory, 1989), 1989)



ConversionConversion rate of PDS rate of PDS toto PGPG

•• Previous Previous data (1980data (1980--1990): 30%1990): 30%--46%46%

•• Retrospective populationRetrospective population--based study based study of of all newly all newly 
diagnosed casesdiagnosed cases

13%  13%  at 5 at 5 years years 
23%  23%  at 15 at 15 yearsyears

•• Prospective populationProspective population--based studybased study
24%24% at 10 at 10 yearsyears

((Siddiqui etSiddiqui et al., al., ARVOARVO 2003)2003)

((Ungaro etUngaro et al., al., ARVOARVO 2003)2003)



Three clinical featuresThree clinical features

PDSPDS
PDS + PDS + ocular hypertensionocular hypertension

PigmentaryPigmentary GlaucomaGlaucoma



Ideal Ideal approachapproach

•• ToTo treattreat PDS in PDS in order toorder to eliminate the cause eliminate the cause 
of IOP of IOP elevationelevation

•• To treat To treat PDS PDS before before the the conversionconversion in PG in PG 
with optic nerve damage with optic nerve damage and visual and visual field field 
defectsdefects

•• Treatment of PDS+OH and PGTreatment of PDS+OH and PG



IridotomyIridotomy in PDS in PDS 



Grazie Grazie 
per per 

ll’’attenzioneattenzione


