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Achilles

Å Achilles was the warrior and hero of 

Homerôs Iliad

Å Thetis, Achillesô mother, made him 

invulnerable to physical harm by 

immersing him in the river Styx after 

learning of a prophecy that Achilles 

would die in battle

Å The heel she held him by remained 

untouched by water and vulnerable

Å Achilles led the Greek military forces, 

which captured and destroyed Troy 

after killing the Trojan Prince, Hector

Å Hectorôs brother Paris killed Achilles by 

firing a poisoned arrow into his heel
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General Anatomy

ÅAchilles tendon is the 
strongest + largest tendon in 
the body

ÅFormed by conjoined 
tendons of gastrocnemius 
and soleus muscles (triceps 
surae)

ÅGastrocnemius muscle (GM), 
soleus muscle (SM), Achilles 
tendon (AT) and plantaris 
located in posterior, 
superficial compartment



Gastrocnemius Anatomy

Å Fusiform, biarticular muscle

Å High proportion of fast-twitch type II 
muscle ýbers (rapid movement) 

Å Medial head (MG) larger; originates 
from popliteal surface of femur just 
superior to MFC

Å Lateral head (LG) originates from 
posterolateral surface of LFC and 
lateral lip of the linea aspera

Å Two muscle bellies extend to middle of 
the calf where they join

Å Tendon forms on deep surface

Å Tendon 10-15 cm in length



Soleus Anatomy

Å Multi-pennate monoarticular 
muscle

Å Immediately deep to GM

Å Predominantly slow-twitch type I 
muscle ýbers with high fatigue 
resistance (postural muscle)

Å Arises from posterior head and 
proximal 1/4 of fibular shaft, 
soleal line and from ýbrous band 
between the tibia and ýbula



Soleus Anatomy

Å Muscular ýbers terminate in a broad aponeurosis on the posterior 
surface 

Å Gastrocnemius and soleus aponeuroses parallel each other for 
variable distance before uniting

Å Large variation in soleus musculotendinous junction

Å ? cut off for low lying soleus

o Pichler et al.   Anatomic Variations of the Musculotendinous Junction of the Soleus 
Muscle and Its Clinical Implications. Clinical Anatomy 2007; 20:444ï447.



Low Union of Gastrocnemius and 
Soleus Tendons 

ÅGastrocnemius and Soleus 

tendons may remain separate up 

to their calcaneal insertions

ÅCan mimic tendinosis on axial 

images and a longitudinal tear on 

sagittal images

Å Increased SI smooth + linear

ÅGradual tapering on sagittal 

images

Å Rosenberg ZS et al. Low incorporation of 

soleus tendon: a potential diagnostic pitfall on 

MR imaging. Skeletal Radiol (1998) 

27:222±224



Accessory Soleus 

Å Rare congenital anatomical variant (0.7%)

Å Arises from anterior surface of the soleus, 

soleal line of the tibia or proximal fibula 

Å Inserts as muscle or tendon onto medial 

surface of calcaneus or into Achilles' tendon

Å Separate blood supply from posterior tibial 

artery and separate fascial sleeve

Å Manifests in late teens because of muscle 

hypertrophy due to increased physical activity

Å Majority present with a painful swelling caused 

by muscle ischemia or a compressive 

neuropathy involving the posterior tibial nerve



Achilles Anatomy

Å Begins at junction of 

gastrocnemius and soleus 

tendons in middle of calf

Å Contribution of gastrocnemius 

and soleus tendons varies

Å Typically 3 to 11 cm in length

Å Rotational twist before inserting 

on calcaneus

o gastrocnemius fibers insert 

laterally

o soleus fibers insert medially



MR Imaging Appearance 
Achilles Tendon

Å 4 - 7 mm thick (average 5.2 mm)

Å 12 - 25 mm wide

Å Crescent shape

o Mildly convex 10% asymptomatic pts

o Wave-like crescent from lateral to 

medial (may mimic tendinosis on 

sagittal MRI/US)

Å Parallel margins on sagittal images

Å Normally dark on all imaging sequences

o Fascicular anatomy may be visible as 

punctate areas of increased SI

o Distal magic angle artifact (internal 

twisting of fibers)



Ultrasound Imaging Appearance 
Achilles Tendon

Å High frequency linear transducer

Å Probe should be held at right angles to the 
tendon

Å Normal Achilles tendon:

o Hypoechogenic, ribbon-like structure 
contained within two hyperechogenic 
bands

o Tendon fascicles appear as alternate 
hypoechogenic and hyperechogenic 
bands 

o Bands are separated when the tendon 
is relaxed and are more compact when 
the tendon is strained



Posterior Calcaneus/ Achilles 
Insertion

ÅSuperior 1/3  of posterior 
calcaneal surface - anterior 
wall of retrocalcaneal bursa

ÅAchilles tendon attaches to 
middle and inferior 2/3

ÅCortex extremely thin with 
sickle-like condensations of 
cancellous bone just beneath 
the surface

ÅCovered by layer of 
fibrocartilage which merges 
with periosteum superiorly


