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Anatomical Classification of Plantaris Tendon according to Shape
and Location of Insertion in Korean
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Abstract : The plantaris muscle is a small muscle with a short belly and long thin tendon that forms part of the
posterior superficial compartment of the calf. The purpose of this study was to classify the insertion type of plantaris
tendon of Korean population, to measure anthropological characteristics by measuring the width and thickness,
and to obtain clinically applicable anatomical basis data. The dissection was performed on 68 lower limbs (34
right, 34 left) fixed in formalin mixture. The types of insertion of plantaris tendon was classified according to
the area and location of insertion into calcaneal tuberosity and calcaneal bone. In this study, all five types were
identified. 25 limbs (36.8%) were classified into type 1, 8 limbs (11.8%) into types 2 and 3 respectively, 5 limbs
(7.4%) into type 4, 18 lower extremities (26.5%) into type 5. The plantaris tendon was found to be absent in 4
lower limbs (5.9%). No differences in body side or gender were found in the insertion type of plantaris tendon.
The thickness of the plantaris tendon was 0.72+0.27 mm for males and 0.59 +0.18 mm for females, and males
were thicker than females (p =0.029). However, there was no difference between the two genders in the width of
the plantaris tendon. In conclusion, this study not only examined the morphological characteristics of plantaris
tendon in Korean population, but also presented basic anatomical data that doctors can apply to clinical practice.

Keywords : Plantaris muscle, Plantaris tendon, Insertion type, Tendon thickness, Tendon width
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Table 1. Categorization by age and gender in the Korean population

Age Male Female Total
50~59 1 0 1
60~69 4 1 5
70~79 7 5 12
80~89 8 5 13
90~99 1 2 3

Total 21 13 34

The data are presented as number.



Fig. 1. Schematic representation of the major types of the plantaris tendon insertion. Medial view of the right leg with the plantaris tendon.
Olewnik et al. (2017) classified into 5 types of PT insertion by location and area inserted in calcaneal tuberosity. (A) Type 1, fan-shaped
insertion to the calcaneal tuberosity on the medial side of the calcaneal tendon; (B) Type 2, insertion to the calcaneal tuberosity, along with
the calcaneal tendon (Fan shape is not taken); (C) Type 3, insertion at the calcaneal bone, anterior to the calcaneal tendon; (D) Type 4, inser-
tion not being located on the calcaneal tuberosity but rather in the deep crural fascia; (E) Type 5, very wide insertion encircling the posterior
and medial surfaces of the calcaneal tendon. PT: plantaris tendon, CT: calcaneal tendon. Black arrow indicates plantaris tendon.

Fig. 2. Location of extension points (ExP) for measuring width and thickness in plantaris muscles. The plantaris muscle was extracted from
the right leg. extension point (black arrow) is the point at which the distal tendon begins to expand before its insertion. PM: plantaris mus-
cle, bPM: belly of plantaris muscle, tPM: tendon of plantaris muscle, ExP: extension point.
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= 782] 9 (Sincon corporation)E ©]-&3}to] 0.01 mm &7}
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2l Aollg EASH 0.2 foistotn Bestalct

RE 23l g3t A7R 2 AHE 2HL 9Astd
interclass correlation coefficient (ICC)E AF&-3} o,
Landis®} Koch [15]19] A 2jo] ulgl 24=(0.81~1.00), &
3(0.61~0.80), 25 (0.41~0.60), &4 (0.21~0.40), HISF
(0.00~021)9 H<= 7IELo= A&ttt

WY AL A7 EYHOR 2T S NFO
2 AR AF=E E45tE e, 2 23 Cronbach®]
alpha A5~ YH|9A 0967, FAOIA 09312 RE 57
S 08 (S0l o B B A Hol:

AO 2 e



Table 2. Classification of plantaris tendon according to insertion
type

Table 5. Comparison of width and thickness of the plantaris ten-
don between right and left side

Type Male Female Total p Measurement Right Left P
1 19.(452) 6(23.1) 25(36.8) . 228+0.73 243+0.75
2 3(7.1) 5(19.2) 8(11.8) Width (n=32) (n=32) 0.136
3 3(7.1) 5(19.2) 8(11.8)
4 409.5) 13.8) 5(7.4) 0.204 Thickness 0'(69_1302’?6 0'(65:—“302’)22 0267
5 11(262) 7(26.9) 18(26.5) n= n=

Not exist 2(4.8) 2(7.7) 4(5.9) The data are presented as mean+SD.
Total 42(100.0) 26(100.0) 68 (100.0)

The data are presented as number (percent).

Table 3. Frequency of right and left side according to insertion
type of plantaris tendon

Type Right Left Total p
1 13(38.2) 12(35.3) 25(36.8)
2 4(11.8) 4(11.8) 8(11.8)
3 4(11.8) 4(11.8) 8(11.8)
4 1(2.9) 4(11.8) 5(74) 0.853
5 10(294) 8(235) 18(26.5)

Not exist 2(59) 2(59) 4(59)
Total 34(100.0) 34(100.0) 68(100.0)

The data are presented as number (percent).

Table 4. Comparison of width and thickness of the plantaris ten-
don between male and female

Measurement Male Female p
. 2431+0.72 2.23+0.77
Width (n=40) (n=24) 0.278
. 0.72+0.27 0.59+0.18 "
Thickness (n=140) (n=24) 0.029

The data are presented as mean+ SD, *: p<0.05.

o] 252 (36.8%)2 7H WO, 55
) 2 F AR Fo| At 277 J%
ﬂ; 8% (11.8%) 0.2 UEFOoH, 4830] 5%

271} E7 FHQ A2 AT B3
x}sz} oq A} Z¥zb SR Q] oFdl 42(5.9%) 0 A AmR] Bl
o] TEE R 9F9)th(Table 2).

FHABIEEY =X FHE JEo et BAg
A3, G724 B¢ 17430l 19%(45.2%),2 P 3770l
747} 3%(7.1%), 498 0] 4%(9.5%), 538 0] 112(26.2%)
o2 yehgon, ojz2te] 39 143°] 6(23.1%), 273 4
3ol 42 5&(19 2%), 4580 1Z(3.8%), 5+F oA
7(269%)%1 ALZ ZALE ST Ao & {39 Aol

= oe AR UrE}kM(Table 2).

Table 6. Frequency of Koreans and Europeans according to the
insertion type of plantaris tendon

Type Korean European
yp (Current study) (Olewnik, 2017) p
1 25(36.8) 22(44.0)
2 8(11.8) 9(18.0)
3 8(11.8) 4(8.0)
4 5(74) 2(4.0) 0.582
5 18(26.5) 11(22.0)

Not exist 4(5.9) 2(4.0)
Total 68 (100.0) 50 (100.0)

The data are presented as number (percent).

ARABIEEY =X FHE FHo ot BAg
A7, @280 A9 143 0] 13%(38.2%), 273 35
oA 22 4%(11.8%), 4-FF A 15(2 9%) 53l
A 10Z(29.4%)2 Vel on, yto
(353%), 2%, 38 4732 27 4% (11 8%), 5%

18%(23.5%)2 Aoz gelE et e 2ty ok 7t
4 39 Aol= §lTh(Table 3).
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2. FEXBIZAEQ| U FH

FEAYZAEY vug FAY SHgS AEd o
2t Blwsl & A3, vel= A4 243£0.72 mm, 9&}
oA 223+0.77 mm= 1 E o] G} oz} Ato]of A=
AT ol7t gle Aoz yegoy, FAl= Aol A
0.72£0.27 mm, A A 0.59+0.18 mmZ FA7} ofzLE
o SAALE FostA FA KT (p=0.029) (Table 4).

AN EY vug FAY SRS L29T
He vas] 2 Ad, Hule LEWA 2.28+0.73 mm,
Ao A 2.43+£0.75 mmE S 2%} Ak Abo]ofA] -9
3k zpol7t glglon, TAE @E84He] 0.69+0.26 mm, Y
o] 0.65£0.22mm=E LT A Afo|ofA {9t A}
|7} §131th(Table 5).



Fig. 3. Types of insertion of the plantaris tendon. Medial view of the right leg with the plantaris tendon. (A) Type 1 (36.8%); (B) Type 2
(11.8%); (C) Type 3 (11.8%); (D) Type 4 (7.4%); (E) Type 5 (26.5%). PT: plantaris tendon, CT: calcaneal tendon, ExP: extension point.
Black arrow indicates plantaris tendon.
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