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ABSTRACT
 

We investigated the possibility that a line tangential to the anterior surface of the femur could
 

serve as a landmark for rotational alignment of the femoral component in total knee arthroplasty

(TKA).The subjects were 37 women treated with TKA for medial knee osteoarthritis.Before
 

surgery X-ray films and computed tomography scans were obtained.The three axes―the poste-

rior condylar axis,the transepicondylar axis,and the anterior surface at the supracondyle―were
 

constructed on each CT scan,and the angles between two axes were measured with the X-Caliper
 

system.The results obtained from 35 subjects showed that the angle between the transepicondylar
 

axis and the posterior condylar axis ranged from 3.1 to 10.7 degrees and had a mean value of 6.35±

1.93 degrees.The angle between the transepicondylar axis and the anterior femoral surface at the
 

supracondyle ranged from 6.1 to 15.4 degrees and had a mean value of 11.21±2.48 degrees.The
 

anterior surface was internally rotated relative to the posterior condylar axis in all cases,and its
 

value indicated the degree of anterolateral notching.The anterior femoral surface at the supracon-

dylar level is easy to identify during surgery.Thus,it may be a useful landmark for determining
 

the correct rotational alignment of the femoral component in TKA.

(Jikeikai Med J 2007;54:141-5)

Key words:total knee arthroplasty,landmark,alignment,femoral component,osteoarthritis

 

INTRODUCTION
 

The landmark most often used to obtain correct
 

rotational alignment of the femoral component in
 

total knee arthroplasty(TKA)has been the posterior
 

condylar axis.However,this axis is not reliable
 

when the condyle is hypoplastic or when cartilage
 

remains on the ipsilateral condyle.The transepicon-

dylar axishas been suggested to be a more reliable
 

landmark.However,accurately identifying the

 

peaks of the epicondyles is difficult.A third method
 

of determining correct rotational alignment is to draw
 

a line perpendicular to the anteroposterior axis.

However,this axis is also unreliable when the patellar
 

groove or intercondylar notch is severely deformed.

When the femoral component is placed in 3 degrees of
 

external rotation relative to the posterior condylar
 

axis,anterolateral notching,in which the anterior
 

cutting surface of the lateral condyle is wider than
 

that of medial condyle,becomes apparent.This find-
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ing demonstrates that slight anterolateral notching
 

does not prevent correct placement of the femoral
 

component in terms of rotational alignment.

Furthermore,the anterior surface of the supracon-

dylar distal femur is nearly flat;thus,a tangential
 

line to the anterior surface of the femur is easily
 

obtained during surgery as well as on computed tomo-

graphy(CT)scans.In the present study,we compar-

ed the anterior surface plane of the supracondylar
 

distal femur with other axes as landmarks for
 

rotational alignment.

MATERIALS AND METHODS
 

The subjects were 37 women with medial compar-

tmental knee osteoarthritis(OA).They ranged in
 

age from 66 to 84 years.Patients with rheumatoid
 

arthritis were excluded.Standing anteroposterior
 

and lateral radiographs and CT scans of the knees
 

were obtained before surgery.The anterior surface
 

of the supracondylar distal femur was nearly flat;

thus,a tangential line to the anterior surface of the
 

femur was easily obtained during surgery as well as
 

on CT scans(Fig.1A and 3).The three axes―the
 

posterior condylar axis,transepicondylar axis(peak
 

to peak of both epicondyles),and the supracondylar

 

anterior surface―were constructed on each CT scan.

The angle of the posterior condylar axis relative to
 

the transepicondylar axis and the angle between the
 

anterior surface of the femur at supracondyle and
 

transepicondylar axis were determined with a digital
 

measuring device(X-Caliper,Eisenlohr Technologies,

Inc,Davis,CA,USA;Fig.1.).Measurements on
 

each CT scan were made by a single surgeon.

RESULTS
 

The standing femorotibial angle ranged from 182
 

to 194 degrees.In two subjects obtaining a tangential
 

line to the anterior surface of the femur at the su-

pracondyle level on each CT scan was difficult(Fig.

1A,2)because the anterior surface was not completely
 

flat.These two subjects were excluded.The
 

remaining 35 subjects were used for radiographic
 

examination.The angle between the transepicon-

dylar axis and the posterior condylar axis ranged
 

from 3.1 to 10.7 degrees and had a mean value of
 

6.35±1.93 degrees(Fig.2B).The angle between the
 

transepicondylar axis and the anterior surface at the
 

supracondylar region ranged from 6.1 to 15.4 degrees
 

and had a mean value of 11.21±2.48 degrees(Fig.2B).

The anterior surface was internally rotated relative to
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Fig.1.Sequential CT in a patient with medial compartmental knee OA(left knee).Three anatomical axes are
 

drawn in Figures 1A and 1B.The angle between the posterior condylar axis(P)and the supracondylar
 

anterior surface of the distal femur(A)is approximately 3 degrees.Therefore,line A is 3 degrees internally
 

rotated relative to the posterior condylar axis.Line A shows the extension of the anterior surface of the
 

supracondylar distal femur.E indicates the transepicondylar axis.
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the posterior condylar axis in all cases(Fig.3).

DISCUSSION
 

Rotational alignment of the femoral component
 

affects patellar tracking,patellofemoral contact
 

points and pressure,varus-valgus anteroposterior,

and rotational alignment of the knee.In a knee with
 

normal bone anatomy,slight external rotation of the

 

femoral component relative to a line connecting the
 

medial and lateral posterior condyles places the com-

ponent in correct rotational position relative to the
 

upper surface of the tibia when tibial surface resection
 

is perpendicular to the long axis of the tibia.

The transepicondylar line is the most reliable
 

axis to obtain the correct rotational alignment of the
 

femoral component in TKA .In addition,the tran-

sepicondylar line is the only axis that can be used in
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Fig.2.Macroscopic findings of the same knee described in Figure 1 during surgery(left knee).When the distal
 

femur was cut in the 3-degree externally rotated position,a gap occurred between the anterior surface of
 

the medial condyle and the gauge(A).This gap caused the anterior cutting surface of the lateral condyle
 

to be wider than that of the medial condyle,i.e.,anterolateral notching(B).“LC”and“MC”indicate lateral
 

condyle and medial condyle,respectively.The arrow indicates the anterior surface of the distal femur.

Fig.3.A photograph of a patient with medial compartmental knee OA during surgery.“P,”“E’,”“W-axis,”and
“A-line”indicate the posterior condylar axis,the surgical epicondylar axis,the line drawn perpendicular to

 
the anteroposterior axis,and the tangential line to the supracondylar anterior femoral surface,respectively.
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revision total knee replacement.However,defining
 

the peaks of the epicondyles,especially the peak of
 

the medial epicondyle,can be difficult because they
 

are obscured by overlying ligaments and other soft
 

tissues.In this study,defining the medial epicondyle
 

was difficult,even on CT.

The posterior condylar axis was used,because it
 

was easy to obtain during surgery.Although the
 

posterior condylar axis serves as reliable rotational
 

alignment landmark for the healthy knee,it produces
 

a transverse reference axis that is internally rotated
 

in the valgus knee.In addition,degenerative changes
 

or hypoplasia of the posterior part of the medial
 

condyle may make the posterior condyle an unreliable
 

rotational landmark .The present study showed
 

that the posterior axis was approximately 6.4 degrees
 

internally rotated relative to the transepicondylar
 

axis.This finding was consistent with previous
 

studies.Another landmark,the axis drawn perpen-

dicular to the anteroposterior line,sometimes showed
 

incorrect rotational alignment in cases of severe
 

deformity of patellar groove and hypoplastic con-

dyles.Thus,the rotational positioning of the femoral
 

component should be confirmed by examining multi-

ple axes.

When the anterior surface of the lateral condyle
 

is selected as the anterior cutting level,a gap will be
 

present between the anterior surface of the medial
 

condyle and the gauge(Fig.2A).After cutting the
 

anterior surface of the distal femur in the externally
 

rotated position,we have noticed that the anterior
 

cutting surface area of the lateral condyle was wider
 

than that of the medial condyle,a condition known as
 

anterolateral notching(Fig.2B).This finding result-

ed in more bone being removed from the anterolateral
 

femur than when a neutrally rotated cut is made,and
 

excessive notching may cause supracondylar femoral
 

fracture.Anterolateral notching was dependent on
 

the angle between the anterior surface at the su-

pracondyle and the posterior condylar axis.Thus,

when the cutting area of the anterior surface of the
 

medial condyle is the same as or wider than that of the
 

lateral condyle,the femoral component will be placed
 

in an internally rotated position.In other words,the
 

anterior surface of the distal femur was consistently

 

internally rotated relative to the posterior condylar
 

axis.

The present study showed that the anterior sur-

face of the supracondylar femur was approximately 5
 

degrees internally rotated relative to the posterior
 

condylar axis.The angle between the supracondylar
 

anterior femoral surface and the transepicondylar
 

axis was 11.21±2.48 degrees,and the angle between
 

the posterior condylar axis and the transepicondylar
 

axis was 6.35±1.93 degrees.The standard deviation
 

was greater for the former angle than for the latter
 

angle,but there was not significant difference(p＜

0.01,F-test).

In conclusion,in the present study,we could not
 

obtain the axis of the supracondylar anterior surface
 

of the femur in 2 subjectys because the surface was
 

not flat.However,the anterior femoral surface is
 

easy to obtain during surgery.Thus,we have usually
 

used 3 axes―the posterior condylar line and the line
 

drawn perpendicular to the anteroposterior axis,and
 

the anterior surface of the femur―to assess femoral
 

rotational alignment.When the relationship among
 

these 3 axes was unclear,we also examined the tran-

sepicondylar axis.The results obtained from radio-

graphic examinations and CT scans suggest that the
 

anterior surface of the supracondylar distal femur can
 

serve as a landmark to obtain correct rotational
 

alignment of the femoral component in TKA.
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