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background

ÅAuthor from Charleston, South Carolina

ï~100 citations, PEDIG investigator

ï5 previous articles on SO surgery

ÅArticle = Costenbader lecture

ïFirst presented at AAPOS 2009



description

ÅAim
ïDescribe history of superior oblique 

strengthening procedures, and methods of 
titrating this

ïTo determine any relationship between 
congenital onset and tendon laxity at time of 
surgery

ÅRetrospective chart review



introduction

ÅOutline of historical reluctance to operate on SO
ïComplex anatomy and actions

ïBanister 1928 ñout of the questionò

ÅEarly methods of SO strengthening
ï1930ôs: plication 
Å(loop of tendon sutured to sclera (Wheeler), or insertion (Foster), 

after disinsertion of SR)

ï(McLean): temporal approach ïno SR disinsertion

ï1966 (Dyer): todayôs method
ÅSingle non-absorbable suture around fold of tendon



Methods

ÅAll cases of SO tucking from 10 year period
ï1980-85 and 2003-08
ÅAs notes missing from intervening years (!)

ÅCase definitions
ïSO palsy
ÅPositive three-step test

ïCongenital case
ÅñEarly childhoodò onset of strabismus or torticollis
ÅOR later onset of above combined with facial assymmetry

ïPost-traumatic OR ñundeterminedò case
ïDID NOT USE LAX TENDON AS CLASSIFICATION



mETHODS

ÅSurgical technique

ïSO tendon isolated temporal to SR

ïProvisional tuck created with Bishop tucker

Åheld with 5 -0 Dacron suture

ïFDT performed (without globe retropulsed)

ÅAdequate tuck when first resistance to elevation in adduction felt 
as inferior limbus passes imaginary line between medial and 
lateral canthi

ïTechnique described by author in 1985

ïTuck adjusted as needed

ÅFinal satisfactory FDT = -2 elevation in adduction



methods



Modified bishop 

tucker

ÅIn 2005 authorôs group devised Bishop tucker with 
internal spring and scale

ïAllowing intraoperative measurement of tension created 
(0-200gm)

ïGlobe held in depression to perform measurements

ÅUsed on 12 ñselectedò patients 

ïBoth congenital and acquired

ï(not otherwise specified)



results

Å30 cases identified
ï15 ñcongenitalò, 15 ñpost-traumaticò or òundeterminedò
ÅAverage 20.4^ hyperdeviation in primary (range 2 -55)

ïSecond muscle operated on if required for deviation
ÅN=23, including all of the ñcongenitalò group

ÅMean tuck performed
ïCongenital cases: 10.8mm (8-16mm)
ïNon-congenital cases: 7.8mm (4-12mm)
ïP = 0.002

ÅModest correlation between tuck and deviation
ïR = 0.30 for primary and lateral gaze



results

ÅTension measurements

ïSample length-tension 
graphs provided

ïñMeasurements 
reasonably repeatable 
when restesting 
performedò



discussion

ÅIncreased tuck noted with congenital cases
ïBut note large variation (up to 12mm in non -congenital 

cases

ÅWeak correlation between deviation and tuck 
required previously noted
ïWhen correlation noted, strongest for contralateral gaze 

measurements
ÅNoted that Knapp was vague about in which gaze his > 20^ rule 

applied

ïAuthorôs conclusion that surgeon should aim to treat the 
contralateral gaze deviation and ñthe primary deviation 
should sort itself outò



discussion

ÅPrevious guides at tuck titration ambiguous
ïKnapp: ñBishop tucker should be snugò
ïScott: ñcause a moderate Brownôsò
ïPlager: ñmatch the FDT of the normal fellow eyeò
ÅNo data available on this method

ÅConclusions
ïCongenital SO palsies (as per study classification) do 

have laxer SO tendons
ïMeasuring tension of SO tendon induced by tuck may 

prove to be valuable way of titrating surgery



discussion 

ÅOther points

ïAuthor reports 3 over-corrections (iatrogenic 
Brown Syndrome) with SO tucking in his 30 year 
career (i.e. over and above study population)

ÅOnly one requiring take-down of SO tuck (which was 
included in this study)

ïMost patients (not stated) in this study had a 
degree of limitation of elevation in adduction

ÅDesired, often improves with time



discussion

ÅñWhen to operateò

ïOne paragraph explains indications for SO 
strengthening in non-congenital cases

ÅAcquired SO palsy (less common)

ïMarked underdepression in adduction

ïTorsional diplopia

ÅResidual IO overaction post IO weakening (occasional)

ïLittle data on this use



Critical analysis

ÅPositive

ïGood case series operated on by one surgeon 
with consistent technique

ïNovel instrument devised

ÅGiving previously unknown data regarding SO surgery

ïExpert, experienced opinion



Critical analysis

ÅNegative points

ïData lacking

ÅPost-operative measurements

ïCase selection and classification issues

ÅñCongenitalò classification criteria debatable

ÅHow were 12 ñmodified tuckerò cases selected?

ïPotential measurement / technique issues

ÅVariations in position globe held in during FDT

ÅScope for wide variation in tension measurements depending on 
globe position



Critical analysis

ÅNegative points cont.

ïAnalysis lacking

ÅLength-tension curves

ïNo grouped data presented

ïNo comparison between congenital and acquired cases

» (?should be much larger in acquired cases whom author 
describes as having ñnormal tendonsò)



Ocular torsion: 

rotations around the 

òwhyó axis

Kushner BJ
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background

ÅBurton Kushner

ïDirector of Pediatric Ophthalmology, Wisconsin University

ïNo introduction needed

ï150+ publications

ïFounding Editor-in-Chief, JAAPOS

ÅArticle = Costenbader Lecture

ïPresented at AAPOS 2003



description

ÅñTraditional teaching is what you resort to 
when you donôt actually knowò
ïAmended from Kurt Adler

ÅTraditional teaching regarding superior 
oblique weakness and the Bielschowsky Head 
Tilt Test raises several inconsistencies
ïAddressed by literature review and ñthought 
experimentò



Traditional teaching



Inconsistency #1

ÅIO weakening for 
SO palsy should 
increase BHTT 
difference

ïIt actually 
decreases ~5^


