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TRIBUTE TO 
ROGER 

TRIMBLE

ÅGreat teacher

ÅI met him briefly 
@ UK meeting



aȅ ŜŀǊƭȅ ǘǊŀƛƴƛƴƎΧ

ÅThe ONLY area in medicine where intellectual 
understanding of the problem was delegated to 
the paramedic [orthoptist]

ÅThe surgeon was the technician who performed 
ǘƘŜ ƻǊǘƘƻǇǘƛǎǘǎΩ ǇǊŜǎŎǊƛǇǘƛƻƴ 

ÅDo 5mm recess / resect on all squints. Big effect 
on big squints, small effect on small ones

ÅAll [real or apparent] 4ths : IO myotomy / 
myectomy



How far have we come?



Ybh² ¢I9 .!{L/{ΧΦΦ

ÅIn the 1930s, Bielschowsky wrote:   
άƛƴ ŜȄŀƳƛƴƛƴƎ ŀƴŘ ǘǊŜŀǘƛƴƎ ƳƻǘƻǊ 
anomalies, one never loses an 
uneasy feeling of incompetence 
until one has become thoroughly 
familiar with the physiologic 
fundamentals from which the 
signs and symptoms of those 
ŀƴƻƳŀƭƛŜǎ ŀǊŜ ǘƻ ōŜ ŘŜǊƛǾŜŘέΦ 



CALIFORNIAN INGENUITY :
DISCOVERING /  REDISCOVERING  FUNDAMENTALS &

PUSHING BOUNDARIES

JOE DEMER   UCLA 
HAS REDISCOVERED ANATOMY 
& PHYSIOLOGY  
OF STRABISMUS
ALLOWS DEVPT OF NEW 
SURGICAL TECHNIQUES 

ALAN SCOTT   SF
EXPLORED PHYSIOLOGY 
PUSHED / CREATED NEW 
BOUNDARIES
BOTOX
ADJUSTABLE FADEN
PERIOSTEAL FIXATION
MUSCLE PROSTHESES

²L¢I I9[t κ /hht9w!¢Lhb hC W!ath[{Y¸Σ wh{9b.!¦aΣ /[!wYΣ aL[[9wΣ {YLΣ ¦/[!Σ ΧΧΦΦ



New surgical techniques that will 
become part of your repertoire

Å1. Medial rectus 
pulley suture
Å2. Adjustable Faden

Å3. Periosteal fixation



SCLERAL FADEN SUTURE 

ÅLong history: Germany 50+ yrs

ÅbǳƳōŜǊ ƻŦ ǎȅƴƻƴȅƳǎ Ғ ƴǳƳōŜǊ ƻŦ 
technique variations

ÅFrequently used in European and 
Latin strabismus

ÅLower acceptance in Anglo-
American strabismus 



¦ǎƛƴƎ ǘƘŜ ǎŎƭŜǊŀƭ CŀŘŜƴΧ

ÅCompensate for incomitance

ÅNo effect on primary position almost true

ÅMR:  Only effect in Adduction.

ÅCommonest use: to augment effect of 
MR recess in convergence Xs
ÅCan be used on MR without recess

ÅAugment effect of SR recess in DVD



Faden procedure

ÅPosterior fixation suture

ï12-14 mm posterior to insertion

ïLimits effect of muscle in its field of action with 
minimal effect in primary position

ïPinning the rectus muscle to the sclera prevents 
the arc of muscle contact from unravelling. This 
shortens the moment arm and therefore the 
rotational force.



Scleral  Faden procedure

Modification of Fig 17-9 

Pediatric Ophthalmology & Strabismus. 

KW Wright & P Spiegel



MECHANISM OF SCLERAL FADEN : 
NEW

Demer:
Scleral faden also creates restriction of 

movement through the muscle pulley, 
hence..

ÅNew intra-operative end point: 
restriction of intra-operative 
duction

SEMINAL PAPER R A. Clark, J L. Demer Posterior 
fixation sutures: a revised mechanical explanation for the 
fadenoperation ΧΦ Am J Ophth 1999



MR passes through its 
pulley as RE aDducts

PULLEY -
from A to B

A

B

MR insertion

Medial 
orbital 
wall

A, B :  ant & post extent of pulley sleeve

If we want to
impair Adduction
without affecting 
ǇǊƛƳŀǊȅ ǇƻǎƛǘƛƻƴΧ



SCLERAL SUTURE @ P

A, B :  ant & post extent of pulley sleeve

Primary gaze 18 degrees ADd

PULLEY

MR

18

º

A

B

P

P prevents normal 
MR movement 
through MR pulley -

Adduction 
restricted 
by P

Original MR 
insertion

A

B

MR

Medial 
orbital 
wall

P



SCLERAL FADEN

ÅMany different techniques - all seem 
to work similarly

RARE COMPLICATIONS

ÅPerforation 

ÅScarring anterior to suture
..as if muscle is super- glued to sclera



THE NEW FADEN:
PULLEY SUTURE   PS

ÅTechnically more  
difficult than scleral 
Faden. 
ÅThe radiological & 

histological anatomy 
are well defined
ÅThe surgical anatomy 

of the pulley is NOT 
well defined

From Clark &Demer



Radiological Anatomy  

defined by Demer  x

manyIOVS 2008

Pulley deflects paretic LR from straight-line course to apex of orbit

Ψ[ŀǘŜǊŀƭ ƛƴŦƭŜŎǘƛƻƴΩ ŎŀǳǎŜŘ ōȅ [ŀǘŜǊŀƭ wŜŎǘǳǎ ƘŀǾƛƴƎ ǘƻ Ǝƻ ǘƘǊƻǳƎƘ ƛǘǎ ώƻǊōƛǘŀƭϐ 
pulley, a fixed & constant orbital structure 



THE NEW FADEN: 
PULLEY SUTURE

ÅCreate a restriction of movement of the 
muscle through the pulley by suturing 
muscle to the pulley itself

ÅTheoretically safer - no scleral suture

ÅTechnically difficult 

ÅNot titrateable(so far!)

ÅNo long term results



Pulley suture

MR 
insertion

A

B

MR
LR

Medial 
orbital 
wall

MR

A

B

PULLEY

A, B :  ant & post extent of pulley sleeve

Primary gaze 18 degrees ADd

P

P = muscle sutured
to its pulley. 

This now 
restricts full aDduction

P



VIDEO 

Search  ƥ0ÕÌÌÅÙ 3ÕÔÕÒÅƦ ÏÎ 9ÏÕ 4ÕÂÅ

file:\\localhost\Users\lionelkowal\Desktop\lectures - glasgow\Pulley final copy.wmv


Medial rectus pulley posterior fixation: a novel 
technique to augment recession

R A. Clark, R Ariyasu, J L. Demer   JAAPOS 2004

Å16 pts :  standard Rs and/or Rcwith MR  PS   

Å9 pts ςrecurrent ET with conv Xs

5 ςBMR re-Rc + PS

4 ςMR re-Rc + PS + ipsilateralLR Rs

Postop: D/N disparity 11ҟΦ (avg)

All Ǉǘǎ Υ 5ƛǎǘ 9¢ Җ мл ҟΦ bƻ Ǉǘ ƻǾŜǊŎƻǊǊŜŎǘŜŘ. 

R A. Clark, R Ariyasu, J L. Demer JAAPOS 2004



Medial rectus pulley posterior fixation for acquired ET 
with high AC/A 

9 pts : standard BMR + Faden

2 ςonly scleralfaden

7 ςBMR + scleralfaden

Postoperatively

6/9 ςimproved stereoacuity

8/9 ςno longer needed bifocals

D/N disparity av ƻŦ мнҟ

13 pts : BMR pulley sutures

3 ςonly pulley suture

10 ςBMR + pulley suture

Postoperatively

8/13 ς improved stereoacuity

2/13 ςno longer needed bifocals

D/N disparity av ƻŦ мпҟ

R A. Clark, J L. Demer Am J Ophthalmol2004



Types of patients for PS
First 25       current >40

Å1. Very variable ET n = 3

Å2. Convergence Xs   n = 14

Å3. Adding PS to previous BMR n = 2

Å4. Adding PS to BMR for anticipated poor 

glasses compliance  n = 4

Å5. PS for face turn of LMLN n = 1

Å6. Conv Xs in sensory ET n = 1

ΧǎƛƳƛƭŀǊ ǘƻ ŀ ǎŎƭŜǊŀƭ CŀŘŜƴ ǇƻǇǳƭŀǘƛƻƴ 



Very variable ET

Å3 patients

Å3 to 4 -fold range in angle variability

Å1 ςPS only         Inadequate          BMR added 
as 2nd procedure

Å2 ςPS and BMR

ÅAll straight (17 months min FU)



When I have been using pulley sutures 
for convergence Xs

Å9¢ нрɲΣ 9¢Ω орɲΥ L ǳǎŜ tŀǊƪǎΩ .aw рΦ 

ÅLarge experience ςǊŜƭƛŀōƭŜΦ t{ ŎŀƴΩǘ ŎƻƳǇŀǊŜΦ

Å9¢ мрɲΣ 9¢ΩплɲΦ What dose BMR?

ÅSmaller international experience. Less 
agreement / less reliable. 

ÅLK: D-bκн Ґ нтɲ ƻŦ ǎǳǊƎŜǊȅ Ҍ ǇǳƭƭŜȅ ǎǳǘǳǊŜǎ 



Convergence XS    n=14

ÅMean age at surgery:  54.4 mo

ÅGradient AC/A ratio: 8.6(5.3-16)

ÅD/N disparity:   20.6 ҟ(14 - 35)

ÅAll BMR with PS



Post-op   n=14

ÅD/N reduced to 2.2 ҟ(-5 to 10)

ÅFU  Mean 5.5 mo (1w to 20 mo)

Å11: angle < 10ҟ

Å6 straight N&D

Å1 recurrent convergence XS ET 

ÅNo further Sx so far



PS to previous BMR for conv Xs

Å2 patients

Å1 Unilateral ςinadequate

Å1 Bilateral ςgood result



Poor glasses compliance

Å4 patients (2 older)

ÅAvg refraction 3.4 D (2 to 4.5)

ÅPartially accom ET

ÅBMR with PS

Å3 straight D and N (without glasses)

Å1 - 9¢Ω млҟ



Technical aspects

ÅHave only tried this on MR

ÅFailure to achieve intra-operative 
duction restriction with one PS: 
5-10%

ÅΧн t{Υ ғр҈ 



Pulley sutures : the current status and 
the future 

CURRENT
ÅHas replaced scleral Faden for augmented 

effect in MR recess
FUTURE ςmany Qs
ÅHow much intra-op restriction is needed for a 

particular post-op result? 
ÅLong term results ςdoes the PS fall apart after 

xyears?..does it matter?
ÅLong term comparison of pulley vsscleral

suture : clinical data and histology needed.



New surgical techniques that will 
become part of your repertoire

Å1. Medial rectus pulley suture

Å2. Adjustable Faden
Å3. Periosteal fixation



Mr AG

Å57 yr old keen surfer with troublesome 
vertical diplopia following L penetrating 
orbital injury

PHx: 

ÅMay 2008: left penetrating orbital injury 
(surfboard): upper and lower lid lacerations;  
presumed IR transection
ïLid laceration repair, canalicularstent, orbital 

exploration (Geelong). 



Mr AG

ÅPersistent post-operative diplopia

ÅInitial OMC review (11 days after injury):

ïLimited horizontal ductions L

ïLimited depression L 

ïXT олɲ .L  with LH 6ɲ

ïClinical impression: LIR injury +/- inferior divisional 
palsy CN III

ÅMRI ςEOM including L IR appear intact





Mr AG

ÅHorizontal diplopia resolved, persistent vertical 
diplopia
ïRelieved in primary position with 6PDɲL

ïDiplopia in downgaze: 
Ådifficulty reading, playing sport &surfing 

ÅJune 2009:

ÅLH 6ɲin 1
o

25ɲin downgaze

ÅPoor L depression





Mr AG  :  24/6/09: Adjustable Faden 
procedure

Objectives:
1. Correct 6ɲvertical deviation (LH) in primary position. 

Could be achieved by recessing RIR by 2mm 

2. Weaken RIR in its field of action

R IR: resect 3 mm + recess 5mm on adjustable 5/0 vicryl 
suture

Post op: no diplopia in primary postition;  vertical diplopia 
beyond 20 degrees of downgaze. No adjustment required. 





Recession: 
Starling length-tension curve

Muscle slack

F
o

rc
e



Recession: 
mechanical disadvantage



Combining recession and resection: 



Combined adjustable rectus muscle resection-
recession for incominant strabismus

ÅN M Thacker,F G Velez, A L Rosenbaum. JAAPOS 2005

Å12 pts with incomitant strabismus : one or two rectus 
muscles resect-recess on adjustable suture
ïMR 7 patients
ïLR  5 patients
ï IR   2 patients
ï SR  1 patient

ÅResults
ïthe amount of incomitance reduced from a preoperative 
ƳŜŀƴ ƻŦ мнҟ ǘƻ ŀ Ǉƻǎǘ-ƻǇŜǊŀǘƛǾŜ ƳŜŀƴ ƻŦ оҟ
ïdiplopia was eliminated in 11 of the 12 patients



Use of the combined recession and resection of a 
rectus muscle procedure in the management of 

incominant strabismus 

ÅE Dawson, N Boyle, K Taherian, J P. Lee. JAAPOS 
2007.

Å22 patients combined Rs-Rc procedure on 
rectus muscle/muscles on adjustables :   
ïLR - 12 patients

ïIR  - 7 patients

ïMR- 3 patients

ïSR - 3 patients

ÅResult: All but one patient had a measurable 
improvement in gaze incomitance





INCOMITANT STRABISMUS

ÅbŜŜŘ ǘƻ ŦƛȄ ǘƘŜ ΨсΩ

ÅGreater on down L gaze

ÅLIR Rc 2.5 will probably get 
the 6

ÅNeed LIR Rc 3+ for 10, 4+ 
for 18

1 0 0

1 RH 

6

10

1 10 18



Recess inferior rectus

ABC

A
BC

MOVE INF RECTUS A B

For Hypo, recession of 
IR from A B will allow
the eye to move to PP

IR Vector

LEVER ARM O - A GENERATES MORE 
DOWNWARD TORQUE THAN O - B 

O



INCOMITANT STRABISMUS

ÅLIR Rc 2.5 will probably get the 6

ÅNeed LIR Rc 3+ for 10, 4+ for 18

ÅRs 2.5 & Rc 5 : net Rc 2.5 in primary

ÅRc 5 will have bigger effect on DG b/c 
posterior tangential contact of 
muscle insertion with circumference 
of globe

1 0 0

1 RH 

6

10

1 10 18



Resect - Recess on Inferior rectus

ABC

A

BC

A      B

C

B

A

C B
A

CUT B-C

A C

Same as  A     B  in PP
Less rotational torque

If B-C is removed, moving muscle 
from A - C will have same effect on PP 
as moving original muscle from A-B. 

!ǘ Ψ/ΩΣ ǘƘŜ Lw ƴƻǿ ƎŜƴŜǊŀǘŜǎ ƭŜǎǎ 
rotational torque on downgaze [less 
ǘƘŀƴ ƛǘ ŘƛŘ Ϫ Ψ.Ωϐ 



Recess A-B same effect in PP on hypo as Resect B-C /  Recess A-C

IR @ C generates less downward torque than IR @ B. 

ABC

A

BC

A      B

C

B

A

C B
A

CUT B-C

A C

Same as  A       B  in PP
Less rotational torque



#1  45252

Å23 yo : head tilt L since early adolescence. 
Diplopia when tired. 

ÅROSV*: L of midline only. 

ÅNPC 35 cm [main driver for Rx] 

ÅNormal MRI
ï ROSV Range Of Single Vision

30 0

45 LH 5 4

50 6



#1

ÅBoth sup obliques sl. Floppy, R = L

ÅRIR Rs 4, Rc 6.

ÅAdj: R gaze 15º. Further Rc worse in 
primary

30 0

45 LH 5 4

50 6



#1

30 0

45 LH 5

NPC 35

4

50 6

35 LH1  

FR -2 to +6

NPC 9cm

0

BEFORE :   ROSV to R 0º

AFTER :  ROSV to R 45 º



#2 42404

Å67 yo WCF

Å50+ yr history V diplopia, worse since recent 
cataract surgery

ÅYrs ago: diplopia / click / single



#2

14 -3

11 RH 0 -4

0 0

Κ {9v¦9[!9 h[5 [ .wh²bΩ{



#2

ÅRSR Rs 3, Rc 4   adj

Adjust using all of:

Å1. Maddox rod

Å2. Vertical fusion range

Å3. ROSV to R



#2          PREPOST OP

14 -3

11

5
RH 0

0
-4

1

0 0

Κ {9v¦9[!9 h[5 [ .wh²bΩ{



#3   45364

Å57 yo WCM

ÅMBA @ 17

ÅV diplopia onset late 40Ωǎ

Åҟǎ ǿƻǊƪŜŘ ǿŜƭƭ ŦƻǊ ǎƻƳŜ ȅǊǎ



#3

-8 5

6 RH 10 10

3 16

R >> L SUP OBL PARESES
MRI: SMALLER RSO ON CORONALS



#3

ÅLIR  Rs 3, Rc 6.5

ÅAdj: ROSV   UG 15º, DG 15º

MADDOX ROD: 

Ått лΣ 5D [I уҟΣ ¦D ǎƳŀƭƭ wI

Å3w postop: ROSV DG 55º



#4   MEDIAL RECTUS

ÅTried this for incomitant ET on 
medial rectus

ÅNot recommended: excellent 
early result quickly 
incomitant consecutive XT



#5  LATERAL RECTUS

ÅTried this on one LR

ÅLittle / no effect



Total experience

ÅIR   x 5 : all good

ÅSR x 2 : all good



BIBLIOGRAPHY
Å N M. Thacker,F G. Velez, A L. Rosenbaum.  

Combined adjustable rectus muscle resection-recession for incominant 
strabismus (JAAPOS 2005)

12 pts with incomitant strabismus : one or two rectus muscles resect-
recess on adjustables:

MR Rs-Rc –7 patients

LR  Rs-Rc –5 patients

IR   Rs-Rc –2 patients

SR  Rs-Rc –1 patient

Result:

- the amount of incomitance reduced from a mean of 12∆ (preop) 
to a mean of 3∆ (postop)

- diplopia was eliminated in 11 of the 12 patients



BIBLIOGRAPHY
Ȩ Dawson, N Boyle, K Taherian, J P. Lee  

Use of the combined recession and resection of a rectus muscle procedure in the 

management of incominant strabismus (JAAPOS 2007)

22 pts :  combined Rs-Rc procedure on rectus muscle/muscles on adjustables :

LR Rs-Rc  - 12

IR  Rs-Rc  - 7

MR Rs-Rc - 3

SR  Rs-Rc - 3

Result: All but one patient had a measurable improvement in gaze incomitance



ADJUSTABLE FADEN

ÅLK: useful for incomitant 
vertical strabismus

ÅLiterature  : ..for MR & LR too



New surgical techniques that will 
become part of your repertoire

Å1. Medial rectus 
pulley suture
Å2. Adjustable Faden

Å3. Periosteal fixation



MODERN SURGERIES FOR 3RD 
NERVE  PALSY

LIONEL KOWAL    MELBOURNE
CLAIDIA YAHALOM  ISRAEL  

YAIR MORAD ISRAEL
ALAN SCOTT USA

ALAN MCNAB MELBOURNE
GUY BEN SIMON ISRAEL 



3rd N palsy

ÅLŦ aw ŎƻƳǇƭŜǘŜƭȅ ΨŘŜŀŘΩ  ϧ

ÅIf LR still attached to the globe [no 
matter how many times it has been 
weakened] recurrent XT is inevitable
unless globe is tethered



TETHERING THE GLOBE

ÅSuperior oblique to MR insertion

Creates new verticals

ÅBind MR insertion to anterior lacrimal 
ŎǊŜǎǘ ώŦŀǎŎƛŀ ƭŀǘŀΣ ǇŜǊƛƻǎǘŜŀƭ ŦƭŀǇΣ ΧΦϐ 

[w ŎŀƴΩǘ ǎǘǊŜǘŎƘ ǘƘƛǎ ǘƛǎǎǳŜ



LŦ aw ΨŘŜŀŘΩΣ ƳŀƪŜ  [w ǘƻǘŀƭƭȅ 
ineffective

ÅWill get centrally positioned 
globe with poor horizontal 
movement 

ÅNO possibility of XT recurrence



How to make the LR totally ineffective

ÅRemove from globe & suture to periosteum
Scott, SKI, San Francisco

ÅTranspose LR to medial side of globe 
Taylor, Melbourne. Presented @ ISA,1988

Remove muscle

ÅTonsil snare [Sinskey]

If muscle has already had multiple recessions: 

ÅAnteriorly: Large anterior myectomy + miochol

ÅRemove via lateral orbitotomy



Lateral rectus muscle disinsertion 

and reattachment to the lateral orbital 
wall

ÅMorad Y,Kowal L, Scott AB

ÅAssaf Harofeh Medical Center, Israel

ÅRoyal Victorian Eye and Ear Hospital, Australia

ÅSmith-Kettlewell Institute, CA, USA

ÅBritish Journal of Ophthalmology
2005;89:983-985



LR PERIOSTEUM

Hook the LR and suture as for 
recession

Tenotomise.

Expose the periosteal edge: a few 
ǾŜǊǘƛŎŀƭ ǎƴƛǇǎ ǘƘǊƻǳƎƘ ¢ŜƴƻƴΩǎ ǘƘŜƴ 
spread with scissors. 

Feeling for the edge makes it easier. 



LR PERIOSTEUM

Suture under direct vision or by feel.

2 bites of your favorite non-
absorbable suture

6/0 Mersilene S 29 [LK]

6/0 Prolene C1 needle [AS]

Dacron [YM]

Novafil [AR]

/ƭƻǎŜ ǘƘŜ ¢ŜƴƻƴΩǎ  ŘŜŦŜŎǘ ǿƛǘƘ Ǝǳǘ ǘƻ 
isolate muscle from globe



LR PERIOSTEUM

ÅResect dead MR 

ÅLeave slightly  ET

<10^ 



RE-EXPLORE

One re-exploration [to take 

down sup obl transposition] : 
lateral aspect of globe 
ΨŎƭŜŀƴΩ

No sign of any muscle



4 yo   Fell from 3rd floor onto 
sidewalk [Morad]



Rectus Muscle Orbital Wall Fixation: A 
Reversible Profound Weakening 

Procedure

Å Velez FG, Thacker N,  Britt MT, Alcorn D, Foster RS, Rosenbaum 
AL J AAPOS 2004;8:473-480

Χ ƻƴ ǘƘŜ ƭŀǘŜǊŀƭ ǊŜŎǘǳǎ ƳǳǎŎƭŜ ƛƴ ǎƛȄ ǎǳōƧŜŎǘǎ   
inc 3 cases of  3rd N palsy

wŜǎǳƭǘǎΥ п ƻŦ с ǇŀǘƛŜƴǘǎ ŀƭƛƎƴŜŘ ǿƛǘƘƛƴ мнҟ

No overcorrections. 



Excise LR via 
lateral 

orbitotomy

Å.. after multiple 
recessions and 
failed attempt 
@ periosteal 
suture



PERIOSTEAL MUSCLE SUTURE

ÅHIGHLY RECOMMENDED FOR TOTAL 3rds

ÅUNUSUAL TECHNIQUE THAT YOU WILL 
QUICKLY FIND COMFORTABLE



ÅDoing a little more to help 
more patients get a better 
result


