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Femoral Component Rotation of Total Knee Arthroplasty in Korean Subjects: A
Study Using Grand Piano Sign and Computed Tomography
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Figure 1. Computed tomography scan showing the transverse view of
the distal femoral condyles. c-TEA, clinical transepicondylar axis; s-TEA,
surgical transepicondylar axis; PCA, posterior condylar axis.
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Table 1. Patients' Clinical Profiles and Measured Values

Variable Group A Group B
Age 70.6 (54-84) 72.0 (64-84)
Sex

Male 2(8) 4. (14)

Female 22 (92) 24 (86)
Location

Right 15 (50) 23 (56)

Left 15 (50) 18 (44)
T-Fangle  Varus 5.72°(0.35-19.52°9  Varus 5.15° (0.37-13.26°)
ROM

FC 9.67° (0-30°) 8.02° (0-25°)

FF 135.0° (100-145°) 133.1° (120-145")

Values are presented as number (%) or number (range). T-F angle,
tibiofemoral angle; ROM, range of motion; FC, flexion contracture; FF,
further flexion.
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Figure 2. Intraoperative photo showing
measurement of the height ratio of the
lateral (A-B) and medial (C-D) condyles
of grand piano sign observed after the
anterior femoral resection. Lat, lateral

Med

condyle of grand piano sign; Med, medial
condyle of grand piano sign.
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Figure 3. The angle between the transepicondylar axis and the posterior
condylar axis of femoral component (Postoperative TEA-PCA angle)
was correlated with the height ratio of the medial and lateral condyles
of grand piano sign (GP Med/Lat). TEA-PCA angle, angle between the
clinical transepicondylar axis and the posterior condylar axis.
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Figure 4. Distribution of the angles between the transepicondylar
axis and the posterior condylar axis (Postoperative TEA-PCA angle) by
postoperative computed tomography. TEA-PCA angle, angle between the
clinical transepicondylar axis and the posterior condylar axis; GP Med/
Lat, medial condyle of grand piano sign/lateral condyle of grand piano
sign.
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Figure 5. Distribution of the angles between the transepicondylar
axis and the posterior condylar axis (Preoperative TEA-PCA angle) by
preoperative computed tomography. TEA-PCA angle, angle between the
clinical transepicondylar axis and the posterior condylar axis.
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Femoral Component Rotation of Total Knee Arthroplasty
in Korean Subjects: A Study Using Grand Piano Sign
and Computed Tomography

Hyun-Chul Shon, M.D., Eui-Sung Choi, M.D., Yong-Min Kim, M.D., Dong-Soo Kim, M.D,,
Kyoung-Jin Park, M.D., Byung-Ki Cho, M.D,, Ji-Kang Park, M.D., and Seok-Won Kim, M.D.
Department of Orthopaedic Surgery, College of Medicine, Chungbuk National University, Cheongju, Korea

Purpose: We aimed to obtain a reference for the optimal rotational alignment of femoral component in Koreans through an analysis
of grand piano sign observed during total knee arthroplasty (TKA) and the angle between the clinical transepicondylar axis and the
posterior condylar axis (TEA-PCA angle), by computed tomography.

Materials and Methods: The study subjects included 24 patients (30 cases), who underwent the anterior femoral resection,
which was applied at an external rotation 3° relative to the posterior condylar axis during TKA. The relationship between anterior
femoral resection with external rotation of 3° and the morphological pattern of Grand piano sign was evaluated. On postoperative
computed tomography images, we evaluated the relationship between the clinical transepicondylar axis, posterior condylar axis of
femoral component and grand piano sign. Moreover, a total of 28 Korean patients with 41 arthritic knees scheduled for a TKA had a
preoperative computed tomography. \We measured the TEA-PCA angle to evaluate the normal range in Korean subjects.

Results: The morphological pattern of grand piano sign observed after the anterior femoral resection, which was applied at an
external rotation 3°, showed statistically significant correlation with TEA-PCA angle. On preoperative computed tomography images,
the TEA-PCA angle was 6.01 degrees (range from 3.90 to 7.86).

Conclusion: The TEA-PCA angle of Koreans was different from that of the westerners. More external rotation was needed for the
optimal femoral rotational alignment theoretically, and we could confirm the correlation between Grand piano sign and rotational
alignment of femoral component by measurement of grand piano sign and computed tomography.

Key words: grand piano sign, arthroplasty, replacement, knee
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