
A Si lifi d G id R l fA Si lifi d G id R l fA Simplified Guide Ruler for A Simplified Guide Ruler for 
Rotational CorrectiveRotational CorrectiveRotational Corrective Rotational Corrective 

OsteotomyOsteotomy

Presented byPresented byyy
CChenhen--Kun Kun LiawLiaw, M.D., Ph.D., M.D., Ph.D.

TTaoao Yuan General Hospital TaiwanYuan General Hospital TaiwanTTaoao--Yuan General Hospital, Taiwan.Yuan General Hospital, Taiwan.
TTaaii--Yin Wu, Yin Wu, RongRong--SenSen Yang, Yang, ChiouChiou--

ShSh F hF h ShSh MM HHShannShann FuhFuh, , ShengSheng--MouMou HouHou





Rotational Corrective OsteotomyRotational Corrective OsteotomyRotational Corrective OsteotomyRotational Corrective Osteotomy

Used for treating rotational malUsed for treating rotational mal--alignment of alignment of 
bones.bones.bones.bones.
Femur: most commonFemur: most common
TibiaTibia
HumerusHumerusHumerusHumerus
–– Proximal: alternative to shoulder instabilityProximal: alternative to shoulder instability

Di lDi l–– Distal Distal 



Previous MethodsPrevious MethodsPrevious MethodsPrevious Methods

KirschnerKirschner wires methodwires method
Place twoPlace two KirschnerKirschner wires.wires.Place two Place two KirschnerKirschner wires.wires.
Correction angle is between the wires.Correction angle is between the wires.
D thD th t tt tDo the Do the osteotomyosteotomy..
Rotate the two fragments until the two Rotate the two fragments until the two gg
KirschnerKirschner wires are parallel.wires are parallel.
Fix theFix the osteotomyosteotomyFix the Fix the osteotomyosteotomy..
LasserreLasserre G., SaintG., Saint--SuperySupery J.. J.. Ann Ann ChirChir
InfantInfant 1966;7:1651966;7:165 170170InfantInfant. 1966;7:165. 1966;7:165––170.170.



Advantage: directly correct the angle.Advantage: directly correct the angle.
Disadvantages:Disadvantages:Disadvantages: Disadvantages: 
–– Additional traumaAdditional trauma
–– Hard to place two Hard to place two KirschnerKirschner wires in correct wires in correct 

angle.angle.
–– KirschnerKirschner wires may interfere with fixation.wires may interfere with fixation.

Hard to use in intraHard to use in intra--medullarymedullary fixation method.fixation method.yy



Lookup Table MethodLookup Table MethodLookup Table MethodLookup Table Method

ČobeljićČobeljić et al.et al.



Lookup Table MethodLookup Table MethodLookup Table MethodLookup Table Method



Lookup Table MethodLookup Table MethodLookup Table MethodLookup Table Method

Part of the huge fourPart of the huge four--pagepage--tabletable
ČobeljićČobeljić et al. Femoral et al. Femoral DerotationDerotation OsteotomyOsteotomy in Cerebral Palsy. in Cerebral Palsy. CORRCORR 2006:452,2162006:452,216––
224224224.224.



Developing Our MethodDeveloping Our MethodDeveloping Our MethodDeveloping Our Method

The fourThe four--pagepage--table is too large.table is too large.
Require 3 measurements (two lengthsRequire 3 measurements (two lengths totoRequire 3 measurements (two lengthsRequire 3 measurements (two lengths--toto--
number and one numbernumber and one number--toto--length).length).
Need one calculation (average).Need one calculation (average).
We propose to do that in one stepWe propose to do that in one stepWe propose to do that in one step.We propose to do that in one step.



Our MethodOur MethodOur MethodOur Method

t = 0.5*(4r)sin(α/2) t

t,α

4r
4r



l l : long axis of bone cross section ellipse: long axis of bone cross section ellipse
ss: short axis of bone cross section ellipse: short axis of bone cross section ellipse



Our MethodOur MethodOur MethodOur Method

Is still a proposal.Is still a proposal.
–– No real experienceNo real experienceNo real experience.No real experience.

We planned to print it on waterWe planned to print it on water-- and heatand heat--
f t i lf t i lproof material.proof material.

–– Stainless steelStainless steel
–– Plastic Plastic 



DisadvantagesDisadvantagesDisadvantagesDisadvantages

Correction angle in the ellipse is different Correction angle in the ellipse is different 
from the circle.from the circle.from the circle.from the circle.
Hard to do such perfect correction in reality.Hard to do such perfect correction in reality.



ResultsResults of Computer Model of Computer Model pp
VerificationVerification

8 CT (Computer Tomography) slices8 CT (Computer Tomography) slices
Totally 1558 boundary pointsTotally 1558 boundary pointsTotally 1558 boundary points.Totally 1558 boundary points.
Errors:Errors:
–– +17% to +17% to --33%33%
–– meanmean ±± SD:SD: --6%6% ±± 9%9%mean mean ±± SD: SD: 6% 6% ±± 9%9%
–– 2.5 percentile: 2.5 percentile: --25%25%

97 5 til 13%97 5 til 13%–– 97.5 percentile: 13%97.5 percentile: 13%
–– That is 0.75 to 1.13.That is 0.75 to 1.13.

SD: Standard DeviationSD: Standard Deviation



Goran’s ResultGoran’s ResultGoran s ResultGoran s Result

21 patients received rotational corrective 21 patients received rotational corrective 
osteotomyosteotomyosteotomyosteotomy
Errors: (achievedErrors: (achieved--planned)/planned*100%planned)/planned*100%
–– +80% to +80% to --50%50%
–– mean mean ±± SD: 6.7% SD: 6.7% ±± 31.4%31.4%
–– 2.5 percentile: 2.5 percentile: --37%37%

97 5 percentile: 57%97 5 percentile: 57%–– 97.5 percentile: 57%97.5 percentile: 57%
–– That is 0.63 to 1.57.That is 0.63 to 1.57.



DiscussionDiscussionDiscussionDiscussion

AccetableAccetable results in computer modelresults in computer model
In reality may cause more errorIn reality may cause more errorIn reality, may cause more error.In reality, may cause more error.
The numericThe numeric--tabletable--method and our guide method and our guide 
ruler are the only two methods which can be ruler are the only two methods which can be 
used in rotational corrective used in rotational corrective osteotomyosteotomy fixed fixed yy
with intrawith intra--medullarymedullary implants.implants.



ConclusionConclusionConclusionConclusion

We invented a guide ruler for rotational We invented a guide ruler for rotational 
corrective osteotomy.corrective osteotomy.corrective osteotomy.corrective osteotomy.
The computer model showed acceptable The computer model showed acceptable 

lt i i ith i bli h dlt i i ith i bli h dresult in comparison with previous published result in comparison with previous published 
numericnumeric--tabletable--method.method.


