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Abstract : The calcaneal tendon is the longest and strongest tendon in the human body, formed by the gastrocnemius
muscle and the soleus muscle. It is a torsion pattern that rotates spirally as it descends from the origin to the insertion.
The purpose of this study is to present Korean anthropological characteristics by classifying of the calcaneal tendon
according to torsion type and to provide basic data available for clinical field. 87 lower limbs (61 male, 26 female;
average age 79.019.3 years) in a 10% formalin mixture were used. Torsion of the calcaneal tendon was classified
into three types according to Edama et al’s classification (2016) in the Japanese. Type 1 (least torsion) is to attach only
the soleus muscle at the anterior aspect where the insertion of the calcaneal tendon, Type 2 (moderate torsion) is to
attach soleus muscle and the lateral head of the gastrocnemius muscle, Type 3 (extreme torsion) is to attach only the
lateral head of the gastrocnemius muscle. As a result, Type 1 (least torsion) was found 21 (24.1%) lower limbs, type
2 (moderate torsion) was found 45 (52.8%) lower limbs, type 3 (extreme torsion) was found 21 (24.1%) lower limbs.
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There was no difference in the type of calcaneal tendon torsion according to gender and body side, and there was
a significant different between the Korean and Japanese (p =0.009). In conclusion, this study would provide basic
anthropological data of calcaneal tendon by classifying into three torsion types in the Korean.

Keywords : Korean cadaver, Calcaneal tendon, Torsion, Lower limb
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Table 1. Distribution of age and sex in the Korean population
(n=287)

Age Male Female Total
50~59 2 0 2
60~69 10 2 12
70~79 20 9 29
80~89 27 4 31
90~99 2 11 13

Total 61 26 87

The data refer to the number of specimens.



Fig. 1. Dissection of the left calcaneal tendon, posterior view. (A) Appearance of separated aponeurosis of triceps surae after dissection. (B)
Torsion structure at the insertion site of left calcaneal tendon; Sol, soleus; LG, lateral gastrocnemius; MG, medial gastrocnemius; Lat, later-

al; Med, medial; Prox; proximal; Dist; distal.
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Type 1 Type 1I Type III
(least torsion) (moderate torsion) (extreme torsion)
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/L_G\
Med. Lat. Med.
Lat. MG Sol
Post. Post

Fig. 2. Torsion types of calcaneal tendon by Edama’s classification (2016). Edama et al (2016) classified into 3 torsion types of calcaneal
tendon which fiber is attached to the anterior layer in the calcaneal tendon insertion. Type 1 (least torsion): only soleus attached to the ante-
rior aspect of the calcaneal tendon insertion, Type 2 (moderate torsion): lateral gastrocnemius and soleus attached to the anterior layer, Type
3 (extreme torsion): only lateral gastrocnemius attached to the anterior layer, LG, fiber from the lateral head of the gastrocnemius; MG, fiber
from the medial head of the gastrocnemius; Sol, fiber from the soleus; Ant, anterior; Post, posterior; Lat, lateral; Med, medial; Red dot line:
fiver from the medial head of the gastrocnemius; Blue dot line: fiber from the lateral head of the gastrocnemius; Green dot line: fiber from
the soleus.
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Table 3. Prevalence of torsion types of calcaneal tendon accord-
ing to gender

Table 5. Prevalence of the Korean and Japanese according to the
torsion type of calcaneal tendon

Type Male Female Total D
1 16(26.2) 5(19.2) 21(24.1)
2 31(50.8) 14 (53.8) 45(51.8) 0.863
3 14(23.0) 7(27.0) 21(24.1)

Total 61(100.0) 26(100.0) 87(100.0)

The data are presented as number (percent).

Table 4. Prevalence of torsion types of calcaneal tendon according
to body side

Type Right side Left side Total p
1 9(20.5) 12(27.9) 21(24.1)
24 (54.5) 21(48.8) 45(51.8) 0.782
3 11(25.0) 10(23.3) 21(24.1)
Total 44(100.0) 43(100.0) 87(100.0)

The data are presented as number (percent).
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Type Korean Japanese
P (Current study) (Edama, 2016) p
21(24.1) 31(23.9)
45(51.8) 87(66.9) 0.009*
3 21(24.1) 12(9.2)
Total 87(100) 130 (100)

The data are presented as number (percent). *: p<0.05

Table 6. Comparison with previous studies on the prevalence of
torsion type of calcaneal tendon.

Study n  Type 1 (%) Type2(%) Type 3 (%)
Cummins et al. 1946 100 52(52.0) 35(35.0) 13(13.0)
Edama et al. 2014 25 21(84.0) 4(16.0) 0(0.0)
Edama et al. 2015 110 55(50.0) 47(427) 18(7.3)
Edama et al. 2016 132 31(24.0) 87(67.0) 12(9.0)
Pekala et al. 2017 106 51(48.1) 49(46.2) 16(5.7)
Our study 87 21(24.1) 45(52.7) 21(24.1)

The data refer to the number of specimens.
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