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The plantaris muscle usually begins with a short, narrow belly in the popliteal fossa 
at the lateral supracondylar line of the femur and the knee joint capsule. Then it 
forms a long and slender tendon and usually inserts into the calcaneal tuberosity 
on the medial side of Achilles tendon. Nevertheless, many anatomical variations 
of distal attachment have been described. Cases of atypical proximal origin are 
reported less frequently. In this paper, we have presented a case of a two headed 
plantaris muscle. First head attached to the condyle of the femoral bone, medially 
and inferiorly to the lateral head of the gastrocnemius muscle. The second one 
originated from the popliteal surface of the femur, just above the intercondylar 
fossa. According to present literature, no such case with atypical proximal origin 
was presented. Such information has potentially clinical significance during the 
surgical procedures performed in the area of the popliteal fossa. (Folia Morphol 
2021; 80, 3: 739–744)

Key words: anatomical variations, plantaris muscle, plantaris tendon, 
rare variant

INTRODUCTION
The plantaris muscle (PM) is a small, flat, spin-

dle-shaped muscle located in the posterior region of 
the knee, slightly above and medially to the lateral 
head of the gastrocnemius muscle (GM) [16]. The 
proximal attachment is located on the popliteal sur-
face of the femoral bone above the lateral condyle on 
the articular capsule [16]. From this origin, the short 
muscle belly develops into a long, thin tendon, which 
usually runs in the “space” between the GM and the 
soleus muscle inserting on to the medial calcaneus 
and adjacent fibrous tissues [28].  

Due to its attachments, it is involved in plantar 
flexion of the foot at the ankle joint and in knee 
flexion at the knee joint. In reality, however, it weakly 
assists the gastrocnemius and soleus muscles to 
perform these two movements. The PM contains 
a large number of muscle spindles, so it’s consid-
ered as a proprioceptive organ for the larger, more 
powerful flexors of the ankle joint, transferring in-
formation about the position of the foot and about 
movement [16, 28]. 

But still, since neither proprioceptive or flexor 
functions are affected when plantaris is absent or 
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Figure 1. A. Right plantaris muscle with two bellies (PM — plantaris muscle, PT — plantaris tendon); GM — gastrocnemius muscle;  
B. The plantaris muscle, Mallory staining, mag. 400 ×. Muscle transitions to the tendon are marked (red circles).

removed, some authors consider this muscle to be 
vestigial in humans. 

It should be noted that PM is not always pres-
ent. According to different data, this muscle is not 
present in 4–20% of subjects [3, 7, 21, 26]. Cases of 
a double PM, unilaterally [11] or bilaterally [10], have 
also been reported. 

Anatomical variability in the morphology of the 
muscle and its attachments may affect both the 
function of the lower limb (potential predisposition 
to Achilles tendon tendinopathy) [21, 30] and the 
surgical procedures, including those involving the 
use of the plantaris tendon for reconstruction pro-
cedures. The tendon of this muscle is long and can 
be used for the reconstruction of anterior talofibu-
lar ligaments, calcaneofibular ligaments and flexor 
tendons in the lower extremities. Removal of the PM 
does not typically hinder the patient’s lower extrem-
ity function in the presence of a normal soleus and 
gastrocnemius. Injury to the PM either on its own, or 
in combination with gastrocnemius, or soleus dam-
age, can represent the cause of the clinical condition 

known as tennis leg [6]. It must be noted that some 
cases of the use of this tendon for the repair of the 
atrioventricular valve have also been reported [25].

Findings related to deep venous thrombosis in the 
calf can be mistaken for those of tennis leg and thus 
must be kept in mind in the differential diagnosis of 
clinical findings suggestive of this condition. Other 
differentials may include a ruptured Baker’s cyst, and 
calf neoplasms [13].

In the present paper, we describe a case of a PM 
with two completely separate heads, which confirms 
the introduced classification of origin (rare cases) by 
Olewnik et al. [22]. 

CASE REPORT
In the Chair and Department of Forensic Medi-

cine, a forensic autopsy of a 68-year-old woman was 
carried out. During the dissection of the muscles, it 
was found that the right PM had two heads (Fig. 1A). 
The heads were carefully assessed in situ with respect 
to their length and width, as were the proximal and 
distal attachment and the course of the tendon.

A B



741

A. Smędra et al., Another type of plantaris muscle

The first (lateral) head was attached to the lateral 
condyle of the femur and to the lateral head of the 
GM, whereas the second (medial) head originated 
from the femoral popliteal surface, just above the in-
tercondylar fossa. The bellies then passed into a long 
tendon oriented towards the medial side of the calf. 
Photographic documentation with a measuring tape 
was prepared. The muscle was cut and measured 
using an electronic calliper (Mitutoyo Corporation, 
Kawasaki-shi, Kanagawa, Japan). Measurement re-
sults are given in the Table 1. 

The muscle was then fixed in 4% buffered formalin 
solution for histological investigations. After fixation, 
the microscopic specimens stained with haematoxylin 
and eosin as well as with Mallory’s method were pre-
pared. Inspection under the microscope revealed that 
the heads of the investigated muscle had a normal 
histological structure (Fig. 1B).

DISCUSSION
Based on the literature, the PM may be a residual 

structure, a remnant of the primitive flexor of the 
toes. According to this assumption, the tuberosity 
of the calcaneus bone has then become a junction 
between the two parts of the primary flexor (plan-
taris tendon and plantaris aponeurosis), which are 
attached to it but not connected with each other. Ac-
cording to Cruveilhier [4], the change in the position 
of the foot relative to the remainder of the extremity 
was the result of the loss of connection between the 
PM and the plantaris aponeurosis. It is worth noting 
that the situation is different in the case of the pal-
maris longus, which has not lost connection with the 
palmar fascia [23].

The loss of the plantaris tendon connection to 
the plantaris aponeurosis gave rise to the secondary 
connection to the calcaneus [4]. In many mammals, 
including apes, the plantaris is attached to the plantar 
aponeurosis. In most ruminants and horses; however, 
the plantaris attaches to the Achilles tendon similar 
as in humans. A study of the comparative anatomy of 

mammals reveals no phylogenetically coherent story 
based on either the size or the location of the attach-
ments of the plantaris. Embryological development in 
man supports the idea supported by McMurrich that 
the plantaris is a derivative of the deeper portion of 
the lateral head of the gastrocnemius. When absent, 
it is likely that this separation has failed to take place 
during ontogeny [15]. 

While the human PM is clearly in a position to flex 
the knee and to plantarflex the foot at the ankle, its 
motor functions are obviously trivial. A point often 
overlooked in the assessment of a muscle’s function; 
however, is that most muscles have a sensory function 
in addition to their more obvious motor function. 
While all muscles contain scattered muscle spindles 
among their more numerous and larger motor fi-
bres, some small muscles have an exceptionally high 
number of spindles and should be thought of as 
sensory or proprioceptive organs rather than as motor 
organs. Often these small sensory muscles are found 
to be in close association with much larger motor 
muscles — PM goes together with gastrocnemius 
and soleus. 

The PM is a structure characterized by high ana-
tomic variability. First, it may not be present at all, sec-
ond, there are many variations in its attachments and 
third, it can have two or even three bellies (heads) [22]. 

As it was previously mentioned, according to 
different data, this muscle is not present in 4–20% 
of subjects. Studies usually do not show significant 
statistical differences in occurrence between sexes 
and body sides. 

The plantaris is exceedingly variable in origin. It 
may take origin from the inferior extremity of the 
lateral limb of the linea aspera; the posterior ligament 
of the knee at the intercondylar space; the fascial cov-
ering of the popliteus; the fibula, between the flexor 
hallucis longus and the peroneus longus; the oblique 
line of the tibia, under cover of the soleus; the fascia 
of the leg; the lateral condyle of the femur above 
the origin of the lateral head of the gastrocnemius 
and when bicipital, any two of the above mentioned 
areas [5]. With regard to the differences in proximal 
attachment, Olewnik et al. [18] described six types of 
origin and proposed a new classification of plantaris 
origin. The most common was type I (48.4%) divid-
ed into two subtypes (A-B): subtype A, attaching to 
the lateral head of the GM, lateral femoral condyle 
and to the capsule of the knee joint, and subtype B, 
attaching to the lateral head of the GM, the lateral 

Table 1. Measurement results in millimetres

I II

Belly length 63.64 58.21

Tendon length to the connection point 8.21 2.21

Tendon width at muscle-tendon junction 1.96 1.10

Whole tendon length 328.21 328.21
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femoral condyle, knee joint capsule and the popliteal 
surface of the femur. The second most common type 
was type II (25%), attaching to the capsule of the 
knee joint and, indirectly, to the lateral head of the 
GM through the lateral femoral condyle. The third 
most common type was type III (10.15%), attaching 
to the lateral femoral condyle and the knee joint 
capsule. Type IV (6.25%), the rarest type, attached to 
the lateral femoral condyle, knee joint capsule and 
to the iliotibial band. Type V (8.6%) originated only 
from the lateral condyle of the femur. Type VI (1.6%) 
was separated for “rare cases” [18].

The distal attachment of the plantaris varies — it 
usually inserts into the posterosuperior aspect of the 
calcaneus via the Achilles tendon; however, it can 
insert into neighbouring structures along it’s normal 
course deep to the gastrocnemius and superficial to 
the medial aspect of the gastrocnemius and soleus, 
the flexor retinaculum, the dorsomedial border of the 
calcaneal tendon near or at its insertion, or distally 
into the fascia overlying the calcaneus or the plan-
tar aponeurosis [1, 12, 17, 20, 21, 24, 27, 29]. The 
specific course of the PT and type of insertion may 
significantly affect the onset of Achilles midportion 
tendinopathy. Especially type II (characterised by in-
sertion to the calcaneal tuberosity on the medial 
side, along with the Achilles tendon of the plantaris 
tendon which was beaded in common parathendon 
with the calcaneal tendon) may predispose a patient 
to this condition [20].  

Regarding the cases of bifurcated PM, it has been 
reported to occur unilaterally [11] and bilaterally [10].  
According to Herzog (2011) [8], PM with accesso-
ry belly has a prevalence of 6.3% in 1000 consec-
utive magnetic resonance imaging exams of the 
knee. However, cadaveric studies suggest a much 
lower incidence [10, 24]. In fact, in autopsy study 
of 750 bodies, Daseler and Anson (1943) [5] did 
not report the identification of such muscle. When 
the muscle has two bellies, one of them may have 
a typical attachment, and the other may be attached 
in a different area; both bellies can be attached typi-
cally or both atypically. Christy and Sathialakshmi [3]  
described a case in which one of the bellies was 
attached on the supracondylar line above the lateral 
condyle, while the other was attached to the oblique 
popliteal ligament. The popliteal artery was medial to 
the PM attachment [3]. By contrast Sawant et al. [24]  
described a rare variation of the muscle with pres-
ence of two heads taking origin together from lower 

part of lateral supracondylar line and oblique pop-
liteal ligament [17]. In the present case, the muscle 
with two bellies was located unilaterally, as in the 
publication of Christy and Sathialakshmi (2019) [3].  
However, such a case, in which one of the heads is 
attached to the lateral femoral condyle, medially 
and below the lateral head of the GM and the other 
originates on the popliteal surface of the femoral 
bone just above the intercondylar fossa, has not yet 
been described. The cases described so far relate to 
attachments located in other areas. For example, 
Kotian et al. (2013) [9] described a case in which the 
muscle had a typical origin on the lateral condyle 
and then bifurcated into two bellies, one superior 
and one inferior, whose location differed in relation 
to the popliteal vessels and the sciatic nerve. The 
superior head ran in front of these structures, and 
the inferior head was posterior to them [9]. It should 
be added that in the case in question, a histological 
examination was performed, which revealed that 
there were actually two bellies — two areas of muscle 
transition to the tendon were clearly visible. Previous 
publications also did not describe the histological 
structure of the identified bifurcated PM, which may 
raise doubts since macroscopic assessment might not 
always be accurate. 

Using the classification prepared by Olewnik et al.  
2020 [18], this type should be allocated in type VI  
— “rare cases”. However, it should be emphasized 
that such type has not yet been described.

According to the authors, the second belly size, 
location and potential impact on adjacent structures 
determine how its presence affects the function of 
the extremity. The presence of the second belly may 
be mistaken for the presence of a tumour during 
the examination, so orthopaedists and rehabilitation 
specialists should be aware that a patient may present 
such anatomical variation. In the authors’ opinion, 
it would be necessary to consider whether the PM 
with two bellies may be more prone to disruption. 
As is known from the literature, plantaris tendon 
rupture may cause symptoms similar to deep vein 
thrombosis [14], which can be a significant clinical 
problem. The second belly may also interfere with the 
structures located in its vicinity, other muscles, vessels 
and nerves, especially when muscular hypertrophy 
occurs. In cases of compression of the vessels or 
nerves, symptoms suggesting other conditions such 
as neuropathy, varicose veins or the aforementioned 
thrombosis may occur. It should be noted that any 
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anatomical variability may affect the functioning of 
the patient. With regard to the differences in proxi-
mal attachment, Olewnik et al. [19] described a case 
in which the PM was attached to the capsule of the 
knee joint, medially to the lateral head of the crural 
GM, which resulted in abnormalities in the further 
course of the muscle.  

The presence of a two-headed PM may result 
in symptoms and disorders that normally do not 
occur, hinder the diagnostics of the popliteal region 
and affect the surgical procedures performed in that 
area (e.g. the tibial nerve, the common fibular nerve, 
and the popliteal artery and vein). In the authors’ 
opinion, all cases of anatomical variations, not only 
in the vicinity of the distal attachment but also in 
that of the initial attachment, should be published, 
as this may be essential for clinicians, for example, 
in connection with planned surgical procedures in 
the popliteal area.

CONCLUSIONS
The PM is characterised by high morphological 

variability. The presence of two bellies may poten-
tially affect the surgical procedures performed in the 
area of the popliteal fossa. Knowledge of anatomical 
variants of the PM is crucial during surgery in that 
region. The classification of the PM origin should be 
extended to include described variant in “type VI”.
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