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A Comparison of Knee and Ankle Coronal Plane Alignment According to
Quadriceps Exercise Method in Early Phase of Total Knee Arthroplasty:
Lower Extremity Isometric Co—Contraction and Quadriceps
Isolated Isometric Contraction
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1Dept. of Rehabilitation Center, Busan Bumin Hospital

Abstract

Background: Total knee arthroplasty (TKA) recovers the alignment of the knee joint, but fails to
automatically restore the alignment and function of the hip and ankle joints. It may affect the alignment
and stability of the knee joint, therefore therapeutic intervention in hip and ankle joint is necessary for
the rehabilitation process after TKA.

Objects: The aim of this study was to comparison of the effects of the two exercise methods on the
coronal plane alignment after TKA. This study conducted an experiment by dividing subjects into a lower
extremity isometric co—contraction group (LEIC) and a quadriceps isolated isometric contraction (QIIC) group.

Methods: A total of 37 subjects were randomly assigned to the LEIC (m=19) or the QIIC (n:=18). Exercise
was applied to five times per week for three weeks, starting on the eighth day after surgery. Range of
motion exercises were performed as a common intervention and then each group performed quadriceps
1sometric contraction exercises with 10 sets of 5 repetitions. Radiological imaging was performed prior to
surgery, one month and six months after surgery. In addition, the hip—knee—ankle angle (HKA) and tibiotalar
angle (TTA) were measured.

Results: The HKA was close to neutral in the LEIC rather than the QIIC (p<.05). The LEIC showed varus and
the QIC exhibited valgus TTA (p<05). In a comparison of HKA and TTA over time, there was no significant
change in either group (p>.05). According to the comparison of the TTA before surgery, the LEIC showed
significant changes in the varus direction (p<05), while there was no significant change in the QIIC (p>.05).

Conclusion: The LEIC method triggered changes in the TTA and brought the HKA close to the neutral.
Thus, LEIC is more effective than QIIC in creating stability in the coronal plane alignment of the knee and
ankle joints after TKA.

Key Words: Hip—knee-ankle angle; Quadriceps exercise; Tibiotalar angle; Total knee arthroplasty.
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Figure 1. Negative value (knee varus)
hip—knee-ankle angle.
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2. &3 A)7]¥ HKAS$} TTA ¥7 ¥z

=7 Al7lell w2 LEICT ¥ QUCT9] HKA, TTA
BEgke vwstdtiTable 2). % 5 1190 =4
3 HKAZ v 3 A3 LEICT°] QUCTHU T#
of 7Whg o= L‘rE}M#U% ozl frejek A
o17} AATHP<.05). =% F 6719l =43 HKAS
v w3k Ay} LEIC o] QUCTEY T3l 717ke A
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Table 1. General characteristics of subjects (N=37)
Variables LEIC* (n;=19) QIC" (n,=18)

Age (year) 69.95+6.99° 70.39+5.15

Height (cm) 154.26£6.20 155.00+4.28

Weight (kg) 61.32+9.14 59.67+5.58

HKA“ -12.05+4.60 -12.02+4.18

TTA® -.86+£3.41 -1.18+£3.55

Post operation MT! 3.18+1.61 3.56%1.14
Target side (left/right) 11/8 7/11

“lower extremity isometric co—contraction, bqurcldriceps isolated isometric contraction, ‘meantstandard deviation,
dhip*knee*ankle angle (negative value=knee varus, positive value=knee valgus), ‘tibiotalar angle (negative value=ankle

valgus, positive value=ankle varus), "mechanical axis of tibia.

Table 2. Comparison of HKA and TTA in between groups after surgery

LEIC? QIIC® t D
HKA® -1.03+1.18¢ -2.29+2.31 2.06 .049
1 month after
TTA® 1.40+1.54 -.62+2.93 2.60 015
HKA -1.15£.92 -2.55+1.96 2.75 011
6 month after
TTA 1.29+1.68 -.85£3.05 2.66 012

“lower extremity isometric co—contraction, bquadn'ceps isolated isometric contraction, ‘hip—knee-ankle angle (negative
value=knee varus, positive value=knee valgus), Ymean+standard deviation, ‘tibiotalar angle (negative value=ankle valgus,

positive value=ankle varus).
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Table 3. Comparison of HKA and TTA variation over time

HKA?* (1 month after) HKA (6 month after) D
LEIC" -1.03+1.18° -1.15+.92 879
QIIc! -2.29+2.31 -255+1.96 327

TTA® (1 month after) TTA (6 month after) p
LEIC 1.40+1.54 1.29+1.68 732
QIIC -.62+2.93 - .85+3.05 1.000

*hip-knee-ankle angle (negative value=knee varus, positive value=knee valgus), Plower extremity isometric co—contraction,
“meantstandard deviation, dquadriceps isolated isometric contraction, “tibiotalar angle (negative value=ankle valgus,

positive value=ankle varus).

Table 4. Comparison of TTA variation between before surgery and 1 month, 6 month after

TTA? variation

LEIC” (p value)

QIIC® (p value)

Before surgery and 1 month after

Before surgery and 6 month after

.002 .556
.008 796

*tibiotalar angle, "lower extremity isometric co—contraction, ‘quadriceps isolated isometric contraction.
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