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Measurement of the Weight-bearing Standing Coronal and Sagittal Axial Alignment
of Lower Extremity in Young Korean Adults
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Figure 2. Knee joint center. (A) Points used to determine the center of
the knee in coronal plane are shown. (B) Points used to determine the
center of the knee in sagittal plane are shown.

Figure. 1. Weight bearing full leg stand-
ing view. (A) About 1/2-1/3 of fibular
head Overlaps with tibial condyle in
anteroposterior view. (B) Lateral view. Both
femoral condyles overlap each other. (C)
Antero-posterior view position. Spreading
legs as the width between both femoral
head center and patella forward facing.
(D) Lateral view position. One leg standing
weight bearing position.




Figure 3. Weight-bearing axis (A), femoral
mechanical axis (B), tibial mechanical axis,
(C), femoral anatomical axis (D) and tibial
anatomical axis (E) are shown.
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Figure 5. Various angles in coronal
plane view are shown. (A) femoro-tibial
anatomical angle, (B) angle of femoral
anatomical axis-weight bearing axis, (C)
angle of tibial anatomical axis-weight
bearing axis, angle, (D) angle of femoral
mechanical axis-weight bearing axis, ()
angle of tibial mechanical axis-weight
bearing axis, (F) femoral bowing angle, (G)
tibial bowing angle.
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Figure 6. Various angles in coronal
plane view are shown. (A) femoro-tibial
anatomical angle, (B) angle of femoral
mechanical axis-weight bearing axis, (C)
angle of tibial mechanical axis-weight
bearing axis, (D) distal femoral anterior
angle, (E) femoral bowing angle, (F) tibial
bowing angle.
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Figure 7. On sagittal plane view, tibial posterior slope angle for weight
bearing axis (a), for anterior tibial cortex (B), for fibular shaft (y), and for
tibial anatomical axis (8) are drawn.
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Figure 8. Diagram showing the point on the tibial plateau through which
the weight bearing axis passes.
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Table 1. Total Radiologic Results of Coronal and Sagittal Measure-
ment

Total (mean+SD)
Coronal plane

CWBR (%) 38.47+10.52
cFTA (degrees) 4.98+2.42
cFAA-WBA (degrees) 5.90+1.28
cTAA-WBA (degrees) 1.37£1.27
cFMA-WBA (degrees) 0.68+0.89
cTMA-WBA (degrees) 0.71+1.07
cFL(cm) 44.92+3.02
cTL(cm) 37.94+2.81
cFBA (degrees) —2.42+2.03
CTBA (degrees) —0.82+1.78
Sagittal plane

SFWBR (%) 44.55+7.26
STWBR (%) 36.11+7.88
SFTA (degrees) 3.68+2.98
SFMA-WBA (degrees) 0.04+0.41
STMA-WBA(degrees) 0.04+0.48
SDFA (degrees) 1.23+1.51
STPS-WBA (degrees) 80.35+2.21
STPS-ATC (degrees) 78.32+2.71
STPS-FSA (degrees) 83.83+2.58
STPS-TAA (degrees) 78.94+5.51
SFBA (degrees) 8.96+2.11
STBA (degrees) 3.18+1.75

WBR, weight beraing ratio; FTA, femoro tibial angle; FAA, femoral
anatomical axis; WBA, weight beraing axis; TAA, tibial anatomical axis;
FMA, femoral mechanical axis; TMA, tibial mechanical axis; FL, femoral
length; TL, tibial length; FBA, femoral bowing angle; TBA, tibial bowing
angle; DFA, distal femoral angle; TPS, tibial posterior slope; ATC, anterior
tibial cortex; FSA, fibular shaft angle.
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Figure 9. Scatter diagram of the weight bearing ratio points.
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Table 2. Comparison of Radiologic Results between Third Decade and
Fourth Decade

Third decade
(EEESD)]

Fourth decade
(YEEIED))

p-value

Coronal plane

cFTA (degrees) 5.01x2.51 493272  0.811
CWBR (%) 38.87+9.81  38.73+10.71 0.978
cFAA-WBA (degrees) 594+1.18 5.86+1.35 0.675
CTAA-WBA (degrees) 141117 1.31+1.42  0.641
cFMA-WBA (degrees) 0.67+0.88 0.68+1.02  0.893
cTMA-WBA (degrees) 0.70+0.83 0.72+1.02  0.881
cFL (cm) 4553+322  4451+2.87 0.019
cTL(cm) 38.22+2.76  37.08+2.34  0.008
CcFBA (degrees) —2.88+2.83 —1.97+2.42 0.004
CTBA (degrees) -0.76+1.656 -0.71x1.52 0.864
Sagittal plane
SFWBR (%) 46.02+6.82  42.97+6.28  0.037
STWBR (%) 37.85+7.44  33.54+7.68 0.014
SFTA (degrees) 4.07£2.77 3.63£3.18  0.324
SFMA-WBA (degrees) —0.06+0.52 0.15+0.61  0.060
STMA-WBA (degrees) —0.06+0.58 0.16+0.67  0.060
SDFA (degrees) 0.98+1.28 1.71£1.65  0.003
STPS-WBA (degrees) 80.46+2.33  80.84+2.21  0.938
STPS-ATC (degrees) 78.02+2.73  78.62+2.44  0.148
STPS-FSA (degrees) 84.24+256  83.73x2.59 0.611
STPS-TAA (degrees) 79.34+6.88  79.83+2.45 0.108
SFBA (degrees) 9.17+1.92 9.51+2.46  0.668
STBA (degrees) 3.15+1.84 3.28+1.69  0.648

FTA, femoro tibial angle; WBR, weight beraing ratio; FAA, femoral anato-
mical axis; WBA, weight beraing axis; TAA, tibial anatomical axis; FMA,
femoral mechanical axis; TMA, tibial mechanical axis; FL, femoral length,
TL, tibial length; FBA, femoral bowing angle; TBA, tibial bowing angle;
FWBR, femoral weight bearing ratio; TWBR, tibial weight bearing ratio;
DFA, distal femoral angle; TPS, tibial posterior slope; ATC, anterior tibial
cortex; FSA, fibular shaft angle.
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Table 3. Comparison of Radiologic Results between Male and Female

Male Female
(mean+SD)  (mean=SD) N
Coronal plane
cWBR (%) 36.71+£8.43 40.53+8.85  0.003
cFTA (degrees) 467234  566+£2.49 0.029
cFAA-WBA (degrees) 5.68+1.22 6.18+1.28  0.008
cTAA-WBA (degrees) 1.58+1.31 1.21+£1.22  0.060
cFMA-WBA (degrees) 0.88+0.87 0.42+0.95 0.001
cTMA-WBA (degrees) 0.93+0.94 0.42+0.92  0.001
cFL (cm) 47.02+2.34  43.38+1.98  0.000
cTL(cm) 39.45+2.58 35.94+1.82  0.000
cFBA (degrees) —248+2.22 -227+2.02 0.431
CTBA (degrees) 111121 -0.76+1.42 0147
Sagittal plane

SFWBR (%) 4571643 43.62+6.21  0.011
STWBR (%) 37.72+£7.24 33.83«7.65 0.001
SFTA (degrees) 4.08+3.08  3.75+2.85  0.452
SFMA-WBA (degrees) —0.13+0.61 0.21+0.59  0.001
STMA-WBA (degrees) -0.13+0.84  0.25+0.67  0.001
SDFA (degrees) 111164 1.61+1.54  0.029
STPS-WBA (degrees) 80.98+2.12 80.54+2.37 0.186
STPS-ATC (degrees) 77.87+258 78.74+2.62 0.025
STPS-FSA (degrees) 83.14+254 83.73+2.52 0.238
STPS-TAA (degrees) 78.38+6.64 79.84+2.65 0.061
SFBA (degrees) 9.47+1.98  8.78+2.21  0.005
STBA (degrees) 3.45+1.87 281154 0.111

WBR, weight bearing ratio; FTA, femoro tibial angle; FAA, femoral
anatomical axis; WBA, weight bearin axis; TAA, tibial anatomical axis;
FMA, femoral mechanical axis; TMA, tibial mechanical axis; FL, femoral
length, TL, tibial length; FBA, femoral bowing angle; TBA, tibial bowing
angle; FWBR, femoral weight bearing ratio; TWBR, tibial weight bearing
ratio; DFA, distal femoral angle; TPS, tibial posterior slope; ATC, anterior
tibial cortex; FSA, fibular shaft anlge.
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Measurement of the Weight-bearing Standing Coronal and
Sagittal Axial Alignment of Lower Extremity in Young Korean Adults

Seoung-Joon Lee, M.D., Ph.D., Ho-Joon Lee, M.D.,, Jin-Il Kim, M.D., and Kwang-Jun Oh, M.D., Ph.D.
Department of Orthopedic Surgery, Konkuk University School of Medicine, Seoul, Korea

Purpose: The aim of this study was to establish a measurement standard for the weight-bearing axial alignment of the lower
extremities when performing a lower extremity reconstruction.

Materials and Methods: Among 274 patients (147 males and 127 females) in their 20s to 30s without any physical disabilities, and
who had undergone weight-bearing full leg standing radiographs, 188 patients (100 males and 88 females) were examined this study.
The data was analyzed further according to their age and gender using the radiographic value on the coronal and sagittal alignment
of the lower extremities.

Results: The weight bearing ratio was 38.47+10.52% on the coronal plane and 36.11+7.88% on the sagittal plane. Both the
mechanical axis and the the weight bearing axis were not identical due to their 0.68+0.89° difference on average. The most adjacent
point of the femoral condyles to the tibial plateau on the sagittal plane was assigned to the center of the knee joint. The difference
between the mechanical axis and weight bearing axis was 0.04°, which was not significant.

Conclusion: There is a difference between the mechanical axis, which consists of both a line from the center of the femoral head
to the center of knee joint and a line from the center of the knee joint to the center of ankle joint, and the weight bearing axis, which
is linked directly from the center of the femoral head to the center of the ankle joint. Furthermore, the weight bearing axis passes
through the anteromedial part in the knee joint. The center of the knee joint is defined as the most adjacent point of both femoral
condyle to the tibial plateau on the sagittal plane.

Key words: weight-bearing axis, lower extremity alignment, coronal plane, sagittal plane, lower extremity reconstruction
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