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ABSTRACT: BACKGROUND: Accessory soleus muscle may give rise to symptoms such as pain with 

exertion, during running and jumping. The study of these types of variations with its frequencies is 

important in the planning of operative treatment. Recognition of an accessory soleus muscle is an 

issue that needs to be addressed for this reason, the present study was proposed. AIMS AND 

OBJECTIVES: Aim of the present study was to find out the presence of accessory soleus muscle and 

its frequency in cadaveric lower limbs and to note if there was any variation in its origin and 

insertion. MATERIAL AND METHODS.-All together 40 Lower limbs of 20 cadavers (16 males and 04 

females) were dissected. Origin and insertion of soleus muscle was observed meticulously and 

presence of accessory soleus muscle was recorded and photographed. RESULT: Out of 20 cadavers 

two male cadavers (four lower limbs) that are 10% showed accessory soleus muscle bilateraly, with a 

rare and unique insertion. CONCLUSION: The present study highlights rare variation pertaining to 

the insertion of soleus muscle which should be kept in mind by the surgeons, orthopaedicians, 

radiologists and also by physiotherapists. 
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INTRODUCTION: The soleus muscle arises primarily by two heads, which are united by a tendinous 

arch. The fibular head of the soleus arises from the posterior surface of head of the fibula and about 

third of the shaft; the tibial head arises from the soleal line on the tibia. Muscular fibers of the soleus 

end in a broad aponeurosis and unite with aponeurosis of the gastrocnemius to form tendo calcaneus. 

It is supplied by lower muscular branches of popliteal artery, arising close to the knee joint and its 

innervation is derived from tibial nerve.1 

 The gastrocnemius and soleus together form a muscular mass which is occasionally described 

as the Triceps surae; its tendon of insertion is the tendo calcaneus (Tendo Achillis), the common 

tendon of the gastrocnemius and soleus, is the thickest and strongest in the body. It is about 15cms. 

long, and begins near the middle of the leg, but receives fleshy fibers on its anterior surface, almost to 

its lower end.2 

 Like most of the anatomical variations of the human muscular system, the accessory soleus 

muscle was well known to early anatomists as well. It has been described at the end of the 19th 

century by Ledouble (1897).3 

 The occurrence of an accessory soleus muscle seems to be the most frequently described 

anatomical variation in the calf muscles.4 

 The present study explores the soleus in terms of variability of its proximal and distal 

attachments. 

 

 



DOI: 10.14260/jemds/2014/3012 

 ORIGINAL ARTICLE 

J of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 3/ Issue 29/July 21, 2014          Page 8060 
 

MATERIAL AND METHODS: The present study was carried out in the Department of Anatomy at B.J. 

Government Medical College, Pune. Lower limb of twenty cadavers (16 males and 04 females) were 

dissected. The specimens were labeled from 1 to 20 indicating the right and left side. In all forty 

lower limbs the origin and insertion of soleus muscle was observed meticulously and in addition 

either accessory soleus muscle was present or not was noted. The findings were recorded and 

photographed. 

 

OBSERVATIONS AND RESULTS: Out of 40 specimens of inferior extremities the accessory soleus 

muscle was observed in 4 specimens. In 36 lower extremities the soleus muscle arose normally by 

two heads, which are united by a tendinous arch. These extremities also showed no variation in their 

distal attachment where in, Soleus muscle along with the medial and the lateral heads of 

gastrocnemius formed the tendo calcaneus which got inserted into the middle part of the posterior 

surface of the calcaneus bone. But in two adult male cadavers (specimen numbered 5 and 16) the 

soleus muscle had additional fibers arising from deep fascia. Careful observation of these specimens 

revealed that in the middle third of the leg, few of the soleal skeletal fibers traversing anterior to the 

tendon of gastrocnemius separated away from it. These fibers of soleus in the distal third of the leg 

became tendinous and finally inserted on the flexor retinaculum. (Refer figure 1, 2 and 3). 

 

 

 
 

 

 

Figure 1: Showing in specimen no. 5 an accessory soleus muscle in right leg of adult male cadaver. 

(lateral view photograph) 

  

 TA –tendoachillis, LM – lateral malleolus, MHG – medial head of Gasterocnemius, LHG – lateral 

head of gastrocnemius, * - accessory insertion of soleus 

 

 

 

 

 

FIGURE 1 
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Figure 2: Showing in specimen no. 5 an accessory soleus in right leg of adult male cadaver. (lateral 

view photograph) 

 TA – tendoachillis, LM – lateral malleolus, S – soleus, VC – vernier calliper, * - accessoery 

insertion of soleus. 

 

 
 

 

 

Figure 3: Showing in specimen no. 16 an accessory soleus in right leg of adult male cadaver. (lateral 

view photograph) 

 TA – tendoachillis, LM – lateral malleolus, * - accessory insertion of soleus 

 

 In 2 adult male cadaver specimens (four lower limbs) showing accessory soleus the length of 

tendoachillis and of the accessory tendon were recorded. (Refer table 1) 

 

 

FIGURE 2 

FIGURE 3 
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Specimen no. Sex Side Length of tendoachillis Length of accessory tendon of Soleus 

5 Male Right 4 cm 4.5 cm 

  Left 4 cm 4.5 cm 

16 Male Right 5.5 cm 3.5 cm 

  Left 5.5 cm 3.5 cm 

Table 1: Showing observations of accessory soleus recorded in two adult male cadavers 

 

DISSCUSSION: The present study displays bilateral anomalous pattern of the soleus muscle in 2 

cadavers (10%). Kouvalchouk et al estimated that accessory soleus was present in 10% of all 

individuals.5 The findings of present study are in its accordance. 

 Some authors, like Hansen LB, Broeng L, Del Sol M et al, Kendi et al and Christodoulou et al 

considered that the occurrence of an accessory soleus muscle was a rare anatomical variation. 6, 7, 8, 9 

 Researchers have worked on accessory soleus in cadavers. But comparison of their work 

alarms a situation where though rare but a gradual rise in frequency of accessory soleus is observed. 

It also reflects limitation of present study in terms of its small sample size and demands for a large 

subset of population to be evaluated. (Refer table 2). 

 

 Del Sol M 7 
Downey and 

Siegerman10 
GOSAVI, S. R.11 Shaikh S.T 12 Present study 

Sample size 

No. of lower limbs 
254 689 60 100 40 

No of accessory 

soleus 
2 13 1 6 4 

Percentage 0.8 1.9 1.7 6 10 

Table 2: Comparison of findings of Authors who studied accessory soleus in cadavers 

 

 Del Sol M performed 254 dissections in young adults of both sexes and different ethnic origin. 

He found only 2 accessory soleus muscles, both in males. One originated from the soleus muscle and 

was inserted in the superior aspect of the "calcaneo", in front of the "tendon calcaneo". The other 

originated from the anterior fascia of the soleus muscle and was inserted on the medial aspect of the 

"calcaneo".7 

 The observations of present study are partially in correlation with second specimen recorded 

by Del Sol M7 in terms of its proximal attachment only. This gives an understanding that distal 

attachment put forth in present study is rare as well as unique. But both studies show male 

predominance 

 An accessory fasciculus is sometimes formed on the anterior surface of the soleus. Its fibers 

take origin from the fascial covering of soleus and run posteromedially to a bipenniform insertion 

into a thin lamina that joins with the tendo-Achilles.13 

 Supernumerary fascicles of muscle have also been described. These are usually reported as 

thin flat muscles originating from the fibula and soleal line of the tibia or from the deep fascia of the 

soleus and inserting via a tendon into the calcaneus medial to the tendo-Achilles.14 

http://www.ncbi.nlm.nih.gov/pubmed?term=Hansen%20LB%5BAuthor%5D&cauthor=true&cauthor_uid=1949341
http://www.ncbi.nlm.nih.gov/pubmed?term=Broeng%20L%5BAuthor%5D&cauthor=true&cauthor_uid=1949341
http://www.ncbi.nlm.nih.gov/pubmed?term=Del%20Sol%20M%5BAuthor%5D&cauthor=true&cauthor_uid=2519418
http://www.ncbi.nlm.nih.gov/pubmed?term=Del%20Sol%20M%5BAuthor%5D&cauthor=true&cauthor_uid=2519418
http://www.ncbi.nlm.nih.gov/pubmed?term=Del%20Sol%20M%5BAuthor%5D&cauthor=true&cauthor_uid=2519418
http://www.ncbi.nlm.nih.gov/pubmed?term=Del%20Sol%20M%5BAuthor%5D&cauthor=true&cauthor_uid=2519418
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 Thus in the present study fibers arising from fascia anterior to soleus can be referred to as 

accessory fasciculi or Supernumerary fascicle. 

 The distal insertion on the contrary is much more variable.15, 16, 17 Yu and Resnick defined five 

different types: along the Achilles tendon, on the superior aspect of the calcaneus via a separate 

tendon or directly via the muscle body and on the medial aspect of the calcaneus, here too, either via 

a separate tendon or via the muscle body.18 

 Lorentzon R Wirell S found accessory muscle in four cases showing four different varieties of 

insertion, i.e. along the tendon of Achilles, fleshy to the upper surface of the calcaneus, by a separate 

tendon to the upper surface of the calcaneus and fleshy to the medial surface of the calcaneus.17 

 Bonnel and Cruess observed a forked tendon inserted on the medial and lateral aspects of the 

calcaneum19 whereas Barberini et al, reported the tendon to be inserted on medial to the calcaneal 

tendon.20 

 A cadaveric case reported by Sarabpreet Singh R. highlights a musculo-tendinous slip, 

originating from the inferolateral aspect of soleus, coursing on the lateral aspect of the tendoachilles 

and fusing distally with the achillis tendon. 21 

 Accessory head to its lower and inner part of soleus usually ending in the tendocalcaneus, or 

the calcaneus, or the laciniate ligament has been documented by Hamilton WJ.22 

 Grays23 mentions accessory soleus is sometimes present distally and medially. It may insert 

into the calcaneal tendon, calcaneus or the flexor retinaculum. 

 Literature reflects that the distal attachment of soleus recorded in present study is rarely 

observed and documented. This contributes significant information to operating surgeons. 

 Authors like Danielsson LG, EL-Haddad I, Sabri T,24 Chotigavanichaya et al,25 Waleed E. Kishta, 

Emad H, Mansour, Mazen M., Ibrahim26 they came across accessory soleus while dealing with clubfoot 

deformity. They observed that this muscle caused resistance to correction by standard method of 

posteromedial release. 

 

CONCLUSION: Dunn is credited with the report of the first clinical case of accessory soleus in the 

English literature.27 The commonest presentation of accessory soleus muscle is in the form of a 

swelling at the posteromedial aspect of the ankle in adolescents or young adults, which is often 

painful.8, 28, 29, 30 

 Such cases are usually diagnosed by imaging studies, of which computed tomography (CT) 

and magnetic resonance imaging (MRI) are most useful.31 

 CT Scan supported evaluation of accessory soleus was carried out by Romanus B, Lindahl S, 

Stener B,29 Lorentzon R, Wirell S, 16 Hansen LB1, Broeng L6 whereas, authors like Downey MS, 

Siegerman J.,10 Boisgard S, Peronne E, Kalfon P, Levai JP, Michel JL32 Brodie JT, Dormans JP, Gregg JR, 

Davidson RS.33 preferred magnetic resonance imaging study for the evaluation of condition with 

accessory soleus. 

 Awareness of the clinical presentation and specific findings of computed tomography, 

magnetic resonance imaging, and electromyography help with diagnosis of variants of soleus muscle 

without surgical exploration. 

 It is well established that local muscle flaps are easier to perform than microsurgical flaps and 

the soleus muscle is a valuable tool for flap coverage of wounds of distal third of the leg.34 Thus soleus 

muscle is commonly used to reconstruct soft tissue defects of the lower limb. The present study 

http://www.ncbi.nlm.nih.gov/pubmed?term=Lorentzon%20R%5BAuthor%5D&cauthor=true&cauthor_uid=2960360
http://www.ncbi.nlm.nih.gov/pubmed?term=Wirell%20S%5BAuthor%5D&cauthor=true&cauthor_uid=2960360
http://www.ncbi.nlm.nih.gov/pubmed?term=Romanus%20B%5BAuthor%5D&cauthor=true&cauthor_uid=3722230
http://www.ncbi.nlm.nih.gov/pubmed?term=Lindahl%20S%5BAuthor%5D&cauthor=true&cauthor_uid=3722230
http://www.ncbi.nlm.nih.gov/pubmed?term=Stener%20B%5BAuthor%5D&cauthor=true&cauthor_uid=3722230
http://www.ncbi.nlm.nih.gov/pubmed?term=Lorentzon%20R%5BAuthor%5D&cauthor=true&cauthor_uid=2960360
http://www.ncbi.nlm.nih.gov/pubmed?term=Wirell%20S%5BAuthor%5D&cauthor=true&cauthor_uid=2960360
http://www.ncbi.nlm.nih.gov/pubmed?term=Hansen%20LB%5BAuthor%5D&cauthor=true&cauthor_uid=1949341
http://www.ncbi.nlm.nih.gov/pubmed?term=Broeng%20L%5BAuthor%5D&cauthor=true&cauthor_uid=1949341
http://www.ncbi.nlm.nih.gov/pubmed?term=Downey%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=8986892
http://www.ncbi.nlm.nih.gov/pubmed?term=Siegerman%20J%5BAuthor%5D&cauthor=true&cauthor_uid=8986892
http://www.ncbi.nlm.nih.gov/pubmed?term=Boisgard%20S%5BAuthor%5D&cauthor=true&cauthor_uid=9010976
http://www.ncbi.nlm.nih.gov/pubmed?term=Peronne%20E%5BAuthor%5D&cauthor=true&cauthor_uid=9010976
http://www.ncbi.nlm.nih.gov/pubmed?term=Kalfon%20P%5BAuthor%5D&cauthor=true&cauthor_uid=9010976
http://www.ncbi.nlm.nih.gov/pubmed?term=Levai%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=9010976
http://www.ncbi.nlm.nih.gov/pubmed?term=Michel%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=9010976
http://www.ncbi.nlm.nih.gov/pubmed?term=Brodie%20JT%5BAuthor%5D&cauthor=true&cauthor_uid=9137189
http://www.ncbi.nlm.nih.gov/pubmed?term=Dormans%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=9137189
http://www.ncbi.nlm.nih.gov/pubmed?term=Gregg%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=9137189
http://www.ncbi.nlm.nih.gov/pubmed?term=Davidson%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=9137189
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highlights certain unique and rare variations of soleus which are significant to surgeons planning for 

reconstructive treatment. 
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