gy

et

eani

3
153

:
§ ,
K|

Knee Version Associated With
Anterior Knee Pain
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Version of the knee in the presence and ab-
sence of anterior knee pain was evaluated by
computed tomography in this study. Version of
the knee is defined as the static rotation of the
tibia with respect to the femur in fuil knee ex-
tension. Fourteen patients in whom conserva-
tive management for anterior knee pain failed
were compared with 14 volunteers with no
symptoms. Computed tomography images of
the femoral condyles and tibial plateau were
obtained with the knee extended. The angle be-
tween the bicondylar and posterior tibial axes
was measured. This angle, representing exter-
nal rotation of the tibia reiative to the femur,
was increased significantly in patients with
symptoms (7°) compared with volunteers with
no symptoms (1°). This increased knee version
identifies a unique morphologic characteristic
of the knee with anterior pain.

Anterior knee pain is associated with a long
list of patellofemoral disorders of which the
primary biomechanical cause is malalign-
ment of the knee extensor mechanism. !¢ This
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malalignment is attributed to angulationﬁi
the coronal plane (genu valgum, lateral dis
placement of the tibial tubercle) or rotau '
in the transverse plane (femoral antewersmn '
tibial torsion). Traditional studies of anteno; A
knee pain focus on the coronal relatlonshlpsj
(Q angle, patellar tlt. patellar subluxauaa
and infrequently address the rotational rela-
tionships, specifically the rotational onenfa-'
tion of the tibia to the femur. To the bes
the authors’ knowledge. this rotational r¢
tionship of the tibia to the femur in the U@
verse plane referred to as knee ver51on5 has
not been reported in the knee with anten'
pain. This feature may play a significant 20
in patellar tracking and the developm
anterior knee pain. The patella is a ps

patellar trackmcr pattern. This study Wi
dertaken to mvestloate the rotanonal

in symptomatic versus asymptomati

MATERIALS AND METHODS
Fourteen patients in whom conservative “
ment for anterior knee pain failed (ROTS
medicine, physical therapy, patellar b
[4 volunteers with no symptoms WerCis
The natient eroup consisted of 13 women
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men and one man, 20 to 52 years of age, with
pverage age of 35 years. Neither the patients
he volunteers had any history of knee
ry or trauma. Neither the patients nor the
fanteers had any signs or radiographic changes
teoarthritis (narrowing of cartilage, bone
‘cysts, increased sclerosis).
computed tomography (CT) scan of the
horal condyles, immediately proximal to the
 Aaieh, and the tibial plateau, immediately proximal
Fthe tubercle, was obtained in each knee in ful]
vﬁi}sion. The extended knee was selected be-
“Guse this is the only position in which the tibia as-
“Simes a reproducible position in rotation relative
10 the femur.!3 Additional CT cuts were obtained
"fﬂ‘féugh the femoral head, femoral shaft at the
Jesser trochanter, and across the malleoli to deter-
mine limb rotation after the method of Mes-
'g%deh etal.’s
& The static rotation of the tibia with respect to
the femur in extension (version of the knee) was
measured as the angle between the line determined
by the two most posterior points of the femoral
condyles and the line determined by the two most
Fdsten'or points of the tibial plateau on the respec-
t“fve CT cuts (Fig 1). Other parameters recorded in-
cluded the femoral anteversion,'® tibial version,!8
Q angle,! sulcus angle,? congruence angle,!” and
patellar tilt. 15

Fig 1. Version of the knee is determined by
Measuring the angle between the line joining
the posterior tibiaj condyles and the line joining
the posterior femoral condyles on the CT scan
of the knee in full extension.
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Comparison was made between the right and
left extremity of each individual in both groups
using a paired t test, and comparison also was
made between the two groups using an unpaired t
test. Correlations were attempted between the
measured parameters in each subject using a re-
gression analysis.

RESULTS

A significant difference (p < 0.05) was found
in the angle between the femoral condyles
and the tibial condyles in patients versus
controls. Patients with patellofemoral pain
had mean angles of 8.1° on the right and 6.3°
on the left, compared with 1.3° on the right
and 0.4° on the left in controls. No signifi-
cant differences were found in any other pa-
rameters. No correlation could be made be-
tween parameters (Table 1).

DISCUSSION

This study was undertaken to investigate one
entity, rotation of the tibia relative to the fe-
mur in the presence of anterior knee pain,
that was not identified in a review of the ex-
tensive literature devoted to the topic of an-
terior knee pain. Traditional discussions of
anterior knee pain focus on patellar position
and orientation to characterize the pathology.
For example, Q angle, sulcus angle, congru-
ence angle, and patellar tilt are the traditional
parameters typically measured in patients
with anterior knee pain. With the develop-
ment of axial radiographic techniquess.iL.
141621 and the subsequent introductions and
popularization920 of CT scanning, these pa-
rameters have become the principle descrip-
tors of the knee with anterior pain.

Overall limb alignment associated with
anterior knee pain, specifically rotational
limb alignment, is addressed infrequently in
the literature devoted to anterior knee pain.
Increased femoral anteversion and tibial tor-
sion have been identified as features of the
knee with anterior pain,36.10.19 hyt rotation of
the tibia to the femur across the knee, referred
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TABLE 1. Results Showing a Significant Increase in Knee

Version in Patient Group

Descriptors Controi Group Patient Group
of Patella {mean = standard {mean = standard
Maialignment error) error)
Femoral anteversion (°) 188+ 19 22221
Knee version (°) 1.0+ 04 72117
Tibial version (%) 37017 32817
Suleus angle (%) 1235 £ 23 133.6 £ 4.8
Congruence angie (°) 8.6 = 1.1 151 =28
Patella tilt (°) 207 £ 1.4 185+ 17
Qangle (°) 281+ 1.7 399+18

*Statistical difference at p < 0.05.

to as knee version,’ has not been recognized
as a characteristic of the knee with anterior
pain. To the best of the authors’ knowledge.
knee version has been documented only in
the context of the osteoarthritic knee.’-*>2
The data presented in this study show that
there is an external rotation of the tibia with
respect to the femur in the knee with anterior
pain that is greater than that of the asympto-
matic knee.

The significance of this rotational charac-
teristic of the knee with anterior pain is that
the patella is tethered to the tibia by the in-
frapatellar tendon and retinaculum, and if the
tibia is rotated externally with respect to the
femur, the patella will be pulled laterally by
virtue of this attachment. Applying simple
trigonometry, 5° external rotation measured
across the back of the tibia (Fig 1) will trans-
late the tubercle 5 to 10 mm laterally in the
average knee, increasing the Q angle approx-
imately 5° to 10°. If the patella is not free to
translate laterally because of its soft tissue
attachments and its conformity with the
femoral trochlea, there may be increased
pressure on the lateral facet. This appears to
be the condition first described by Ficat et al’
as the lateral patellar compression syndrome.
The data presented in this study suggest that
this syndrome, characterized as anterior knee
pain in the absence of patellar tilt or subluxa-
tion, may be associated with increased rota-

tion of the tibia relative to the femur. This ro-
tation of the tibia relative to the femur be-
comes a risk factor for the development of
anterior knee pain.

Although version of the knee has not been
described previously, the associated lateral-
ization of the tibial tubercle alluded to has
been documented. In a patient populatio'f}
similar to that described in this study, lateral-
ization of the tubercle was measured by CT
scan to be 12.2 = 0.5 mm in patients with ani-‘
terior knee pain and 6.5 = 0.4 mm in asympto-,
matic control subjects.!? This 6-mm lateral-.
ization of the tubercle is the displacement that‘_
one can pred1ct as demonstrated from a’

condyles d1veroe by 5° more than normal. T?&..;
previously documented lateralization of the
tibial tubercle can be interpreted as confirg
ing the presence of knee version descnb'&’
here, assuming that tubercle 1aterahzat10n :
viewed as a product of three-dimensional 1%
tation and not simply two-dimensional tr;@
lation of an isolated muscular attachment. |

The clinical relevance of these observgsf

tions may be found in the traditional managg |

ment of anterior knee pain. An adjunct t0,
usual therapy regimen (short arc quadrl(?e _
strenvthemng exercises) may be strength&'
ing of the internal tibial rotators (semimSige
branosus, gracilis, semitendinosus, Smonus

f@? w‘
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% emphasis may be given to hamstring
s hmo particularly the biceps femoris,
"85, | ding stretching of the iliotibial band.
1oV 8 ver, the impact of these adjunctive ther-
‘@' 1s difficult to predict because data in this
ST . limited to static knee extension, a
%on in which there is relatively little in-
ﬂﬁe from muscle contraction on tibial ro-
ﬁn 13 Kinematic studies of the knee with
rior pain are needed to define the relative
#on of the tibia to the femur in flexion
and o define the variation that occurs with
niotion '
i%Tradltlonal discussions of the knee with
antenor pain focus on the coronal position of
Lhe e patella. However, the patella is a passive
component in the extensor mechanism whose
osition is determined by the rotational ori-
entation of the tibia to the femur. The in-
cfeased external rotation of the tibia in rela-
tion to the femur reported in this study in
symptomatic knees may account, in part. for
the anterior knee pain in patients and identify
ajn'sk factor for individuals who have anterior
knee pain.
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