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Abstract

The three muscles that form the calf muscle 
or triceps surae include the soleus muscle, 
the gastrocnemius muscle, and the plantaris 
muscle. Generally, the gastrocnemius muscle 
consists of a larger medial head and a relatively 
smaller lateral head. It is responsible for plantar 
flexion of the foot. The lateral head arises from 
a small pit on the lateral condyle, just above 
the lateral epicondyle of the femur and the 
larger medial head originates from the posterior 
medial femoral condyle. The medial and lateral 
heads of the gastrocnemius muscle along with 
the soleus muscle combine to form the Achilles 
tendon, which inserts onto the posterior surface 
of the calcaneus. Since the gastrocnemius 
muscle crosses three joints including the knee 

and subtalar joints, it can be vulnerable to 
injury, especially during movements associated 
with sudden and swift changes in direction. 
Other causes of gastrocnemius muscle injury 
include maximal knee extension and full 
ankle dorsiflexion. Since the muscle is already 
prone to injury, anatomical variations of the 
gastrocnemius muscles may be symptomatic. 
With muscle variations, there are potential 
implications and effects on the other structures 
within the popliteal fossa. Many different 
anatomical variations have been identified 
during routine dissections and reported in 
the literature. Understanding details of these 
variations is important for diagnostic, surgical 
and clinical practice and patient management. 
This is a report on a 65-year-old White Male 
cadaveric donor with an accessory lateral head 
of the gastrocnemius muscle found incidentally 
during a routine dissection.
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Introduction

Over the past twenty years, the use of more 
modern imaging techniques such as CT scanning, 
ultrasound, and magnetic resonance imaging 
(MRI) along with more advanced dissection 
techniques, have enabled the discovery and 
improved our understanding of muscle anatomic 
variations. These variations may include the 
absence of a muscle, supernumerary muscles, 
normal course deviations, alternative insertion 
sites and the existence of accessory muscles [1]. 
Generally, accessory muscles are asymptomatic 
and occur without complications; however, 
depending on the location of the variation and 
the type of muscle involved, there may be 
clinical implications. Therefore, thoroughly 
understanding these variations is important for 
diagnosis and management [2]. 

Accessory slips of the medial and lateral 
gastrocnemius muscles have been identified 
on routine dissections [1,3,4]. Accessory 
slips of the lateral head may be found on the 
posterior cortex of the distal femur, medial to 
the lateral head or coursing superficially to 
the popliteal vessels inserting into the lateral 
head of the gastrocnemius muscle (Figure 1) 
[1]. Both heads make up part of the popliteal 
fossa borders including the medial head of the 
gastrocnemius muscle along the inferomedial 
border and the lateral head of the gastrocnemius 
and plantaris muscles along the inferolateral 
border. Since the gastrocnemius muscle has an 
important juxtaposition near the popliteal fossa, 
accessory slips can have clinical implications 
[3]. For example, important neurovascular 
structures within the area may be affected by an 
accessory head of the gastrocnemius muscle [3]. 
The structures that can be affected within the 

fossa include the popliteal artery, popliteal vein, 
tibial nerve, and the common fibular nerve [5]. 
The medial and lateral gastrocnemius muscles 
are nourished by the medial and lateral sural 
arteries, respectively. Both vessels branch from 
the popliteal artery. The nerve supply is also 
independent, with branches from the tibial nerve 
going to the medial and lateral gastrocnemius 
[6]. In a morphometric study of the motor 
branches of the tibial nerve to the gastrocnemius 
muscles, Hwang et al. found that the main 
branch of the tibial nerve innervated the medial 
and lateral gastrocnemius muscle approximately 
3 cm above and below the popliteal crease [7]. 
Overall, the authors found that the nerve into 

Figure 1)  Illustrative schematic of an accessory lateral head of 
the right gastrocnemius muscle. 

ALH: Accessory Lateral Head of the Right Gastrocnemius 
Muscle; CFN: Common Fibular Nerve; LH: Lateral Head of the 
Right Gastrocnemius Muscle; MH: Medial Head of the Right 
Gastrocnemius Muscle; PA: Popliteal Artery; PV: Popliteal 
Vein; TN: Tibial Nerve.
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the soleus muscle originated from the nerve 
innervating the lateral gastrocnemius muscle 
30% of the time and was 12.3 mm away from 
it. Therefore, surgeons should be aware of 
these accessory head variations, along with 
the different nerve configurations, in the 
assessment and management of patients. The 
use of MRI imaging has become a diagnostic 
tool of choice for understanding complex 
conditions of the knee which has further aided 
in the identification of accessory heads [8]. This 
type of imaging along with an understanding 
of gastrocnemius anatomical variations can 
help surgeons in attaining accurate diagnosis 
and for implementing treatment if the patient is 
symptomatic.

Case Report

During routine anatomical dissection of sixty-
three human donors in the 2020-2021 first-
year medical gross anatomy course and 2021 
graduate nursing advanced anatomy course at 
the Uniformed Services University of the Health 
Sciences, a unilateral accessory lateral head of 
the gastrocnemius muscle on the right side of 
a 65-year-old White Male cadaveric donor was 
identified. The cause of death was multiple 
sclerosis. The accessory head was found on 
the medial side of the lateral head, and it was 
approximately 9.7 cm in length. As shown in 
Figure 2, you can see the presentation of the 
muscle after the lateral cuts were made with the 
three heads in anatomical position. In Figure 3, 
the lateral head is cut and reflected laterally, and 
the accessory lateral head is cut and reflected 
superolaterally. Reflecting the muscle heads 
reveals the neurovascular bundle underneath 
and its proximity to the accessory lateral head.

Discussion

A third lateral head of the gastrocnemius muscle 
is known to be a relatively common anatomical 
variation. The condition may be referred to as 
Gastrocnemius tertius or Caput tertium [9]. Despite 
its prevalence, the cases reported in the literature 
appear to be sporadic and limited [10-16]. 

Figure 2)  Presentation 
of the right 
gastrocnemius muscle 
after lateral cuts but 
with the heads in 
anatomical position. 

ALH: Accessory Lateral 
Head of the Right 
Gastrocnemius Muscle; 
CFN: Common Fibular 
Nerve; LH: Lateral 
Head of the Right 
Gastrocnemius Muscle; 
MH: Medial Head of the 
Right Gastrocnemius 
Muscle; TN: Tibial 
Nerve.

Figure 3)  The reflected 
heads of the right 
gastrocnemius muscle 
are shown revealing 
their proximity to the 
neurovascular bundle. 

ALH: Accessory Lateral 
Head of the Right 
Gastrocnemius Muscle; 
CFN: Common Fibular 
Nerve; LH: Lateral 
Head of the Right 
Gastrocnemius Muscle; 
LSV: Lateral Sural Vein; 
MH: Medial Head of the 
Right Gastrocnemius 
Muscle; TN: Tibial 
Nerve.
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In a study of 1039 MRI scans of the knee, Koplas 
et al. assessed the presence of an anomalous 
third head of the gastrocnemius to determine its 
origin and course [4]. Of the 1,039 knees, 20 
(1.9%) demonstrated an anomalous third head of 
the gastrocnemius muscle arising near the mid-
posterior distal femur and joining the medial 
section of the lateral head of the gastrocnemius 
muscle. The size of the third head varied, and 
in all cases, the third head coursed lateral to 
the popliteal vessels-none coursed between the 
vessels.

One rather extreme anomaly was reported 
on another routine dissection. Yildirim et al. 
encountered a bilateral gastrocnemius tertius 
muscle and a unilateral accessory soleus 
muscle-the right gastrocnemius tertius muscle 
consisted of one belly, while the left had two 
bellies [9]. On the left side, the superficial 
belly of the gastrocnemius tertius muscle had 
its origin from an area just above the tendon 
of the plantaris muscle. While most accessory 
head variations are asymptomatic there have 
been cases when anomalies cause injury. 
There is a condition known as popliteal artery 
entrapment syndrome (PAES), characterized 
by calf claudication, and can be caused by an 
abnormal anatomical relationship between the 
vessel and nearby musculotendinous structures 
or surrounding muscle hypertrophy. Thus far in 
the literature, reports on PAES have been found 
to be associated with both medial and lateral 
heads of the gastrocnemius. Figure 4 depicts an 
example of an accessory medial head. Symptoms 
of PAES occur owing to various anomalous 
anatomical relationships between the muscle 
and arteries in the popliteal fossa, resulting 
in extrinsic arterial compression [17,18]. The 
existence of an accessory head has also been 

associated with sural nerve entrapment by the 
gastrocnemius. The sural nerve is generally a 
sensory nerve; however as reported in Rodrigez 
et al, it may contain motor fibers resulting in 
alteration in the sensation of the distribution 
area [8]. Three cases of the popliteal vein 
entrapment syndrome were reported by Iwai et 
al. [19]. In all three cases, the third head of the 
gastrocnemius muscle appeared to be the cause 
of the condition. Partial resection of the excess 
muscle was sufficient to relieve symptoms. 

Even without the anomalies, the gastrocnemius 
muscle crosses three joints including the knee 
and subtalar joints making it vulnerable to injury, 
especially in mature athletes who experience 
sudden and swift changes in the direction 
associated with muscular overstretching [20,21]. 
Therefore, being aware of the gastrocnemius 
muscle’s vulnerability to injury, along with the 
relatively common occurrence of anatomical 
variations seen with this muscle, will help in 
the early detection of injury and management 
of patients.

Figure 4)  Schematic 
depicting popliteal 
artery entrapment 
syndrome (PAES) 
involving an 
accessory medial 
head of the right 
gastrocnemius 
muscle. 

AMH: Accessory 
Medial Head of the 
Right Gastrocnemius 
Muscle; LH: Lateral 
Head of the Right 
Gastrocnemius 
Muscle; MH: Medial 
Head of the Right 
Gastrocnemius 
Muscle; PA: Popliteal 
Artery; PV: Popliteal 
Vein; TN: Tibial 
Nerve.
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Conclusion 

Generally, patients with accessory calf muscles 
are asymptomatic; however, depending on the 
location of the variation and the type of muscle 
involved, there may be clinical implications. 
The existence of a third accessory head of 
the gastrocnemius muscle may be a common 
anatomical variation considered in assessing 
patients who present with PAES. Early 
recognition of this anomaly through accurate 
diagnostic imaging can ensure patients are 
treated in a timely manner without complications. 
Overall, an understanding of these variations is 
important for diagnosis, surgical treatment, and 
management of these patients.
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